
KONGL. SVENSKA VETENSKAPS-AKADEMIENS HANDLINGAR. Banciet 26. N:o 2.

SYNOPSIS

OF

THE NAVICULOID DIATOMS
BY

P. T. OLEVE.

PART I.

WITH 5 PLATES.

PRESENTED TO THE R. SWEDISH ACADEMY OF SCIENCES MAY 10, 1893.

STOCKHOLM 1894.

KUNGL. BOKTRYCKERIET. P. A. NOHSTEDT & SONER.

-x^-'''^

Typewritten Text
Cleve, P.T. (1894). Synopsis of the Naviculoid Diatoms, Part I. Kongliga Svenska-Vetenskaps Akademiens Handlingar, 26(2): 1-194, 5 pls 



INTRODUCTION.

In scarcely any department of natural history is the synonymy so intricate as in that of

the Diatomaceoe. An enormous number of names has been given to forms, frequently very incom-

pletely described, or not at all, and often inaccurately iigured. Moreover the literature is scattered

throughout papers and periodicals, in many different languages, some of which are of very diifii-

cult access. These circumstances, together with the necessity of using the most excellent and

powerful lenses, make the study of the diatoms a difficult one. But that study is of considerable

importance. These small organisms form a peculiar class of highly developed unicellular algse, the

structural investigation of which may bring to light facts of much interest. Their silicious shells

are very persistent and occur in a fossil state in strata of clays, marls, limestone etc., belonging

to different geological epochs, especially the tertiary and post-tertiary, and may become of great

value in geological researches, as certain indications of the nature of the water in which the sedi-

ments were deposited. When carefully studied the fossil diatoms will surely become as important

as the fossil shells. Such considerations induced me six years ago to subject the Diatomacese to a

critical examination, with the principal objects of getting rid of the heavy burden of names of slight

or obscure import, of limiting as concisely as possible the genera or groups, species and varieties, and

of classing them according to their natural relations. Every one who knows the amount of lite-

rature in the diatomology must be aware that such an enterprise would occupy an ordinary life

time, or at any rate a large part of it. It was therefore necessary to limit the work to some di-

vision of the diatoms. The large and beautiful discoid forms have attracted many workers, and

have been described in numerous monographs ; but less interest has been bestowed on the RaphidieEe,

which are of more importance in the geological researches of my country. I have, then, preferred to

limit my present work to the Raphidiese which are characterised by the presence of a median line,

a feature of their valves which must be of great importance, to judge from its constant occurrence

in this tribe.

For the complete knowledge of these diatoms it would have been desirable to study them

in the living state, and complete the splendid work in this direction begun by Pfitzbr; but I had

very little time for such researches, the examination of many thousand slides, and drawings of almost

all the forms having occupied me principally, and prevented me from a more extensive study of the

living forms. My principal object was to construct a solid basis for farther researches in different

directions, and in my opinion the iirst thing to be done was to systematize the nomenclature so as

to make it possible to recognize the forms registered in the science. In the following synopsis I

have endeavoured to give as exact diagnoses as possible of all forms, belonging to the tribe Ra-

phidieee, not omitting any one described or figured heretofore in a manner to be recognized. I there-

fore propose that all names, • not mentioned here, may be dropped in oblivion. To give a list of

all those names of doubtful or obscure signification would be a very fruitless work, but if any of

my readers desires to search for such, he will find them set forth in the catalogues of Habirshaw

and of Chase or in the large work recently published by De Toni (Sylloge algarum Vol. II Ba-

cillariese Sect. I Raphidiese) in which he has given diagnoses of or at least mentioned all the pu-

blished forms. In the last named work also a very valuable list is supplied of publications on the

diatoms, prepared by Dbby, which relieves me from the necessity of giving such a list here.



4 1>. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

In carrying out this work I have been kindly assisted by several diatomists, who sent me
for examination slides from their collections. Among them I name with recognition Prof. J. Bkun,

Mr KiNKER, Mr. Le-Tourneur, Mr. J. D. MOller, Mr. P. Petit, Dr. Eab, Mr. Thum, Mr. E. Wbissflog,

Prof. Van Heurck and Mr. Ward. I am indebted to Mr. Julien Dbby, who sent from his gigantic

collection everything of interest to me, and to Mr. E. Grove, who not only sent me a large num-

ber of slides, but also took the trouble of revising the manuscript and the proofs. Materials from

different parts of the world have been sent by Dr. Aurivillius (from Java), Mr. Beddome (from

Tasmania), Mr. Dus^n (from Cameroon), Captain G. C. Eckman (marine mud from the Atlantic and

Mediterranean), Prof. Lagerheim (from Ecuador) and Dr. Norstbdt (from Australia, New Zealand

etc.). To Mr. Comber I am indebted for many fine photographs of several forms of interesting struc-

ture. To all these gentlemen I give my best thanks.

On the value of the characteristics.

It may be stated as an axiom that those characteristics are of the greatest importance which

occur in the greatest number of forms, and on the other hand that the characteristics which occur

in some, but not in all, of a number of forms otherwise nearly related are of less importance. The

older authors as a rule attached but little importance to the more constant characteristics, but on

the contrary gave much attention to trifling differences, because the latter are frequently more

conspicuous than the former. They founded not only species but genera and divisions on charac-

teristics, which were actually subject to variation in species otherwise identical. I will in the

following pages treat of all characteristics which have been used for the description of species and

genera.

Habit of life and growth. Most diatoms live in a free state, floating in the water, but many
are attached to solid bodies in the water, some are stipitate on gelatinous stalks, and others enclosed

in gelatinous tubes or masses of different shape and consistence. A careful examination shews that

many of the attached or enclosed forms also occur in a free state; and that there are frequently

very slight differences between species, which live attached or enclosed, and others which never

occur in such a state. On the other hand forms, which are stipitate, or enclosed in tubes, belong

to the most different types. For these reasons I regard as a characteristic of very Kttle im-

portance the mode of occurrence in free or attached state. At least, genera and species should

not be founded on such characteristics alone. Genera, such as Schizonema, Endostauron, Endosigma,

Encyonema, Cocconema, are in my opinion not acceptable. ^

Sise. The limits of the dimensions of the forms of each species are in most cases pretty

definite, the larger forms of each species being as a rule twice as large as the smallest. Still, in

some cases the variability is more extensive and the followings may be cited as species in which

the dimensions of the forms are subject to very considerable variation : Amphora ovalis, Achnanthes

brevipes, Pinnularia viridis,

Form of the frustule. Most frustules of the Raphidiese are straight, and nearly symmetrical,

with the longitudinal and transverse axes, but a great number of forms are in some or other

respects asymmetrical. A flexure of the frustule along the longitudinal, or the transverse axis,

occur in the old genera Cocconeis and Achnanthes which have been distinguished hitherto principally

by this characteristic. As to Cocconeis it seems probable that the flexure may be derived from the

' The gelatinous substance of the stipes of Achnantes longipes is intensely stained by hsRmatoxyline, and no con-

tinuation of the substance of the stipes is visible in the interior of the frustule. On the other hand the stipes is not stained

by Congo-red, methyle-green, eosine, and methyMne-blue. The gelatinous tubes of Navicula (Schizonema) mollis are stained

by haematoxyline, fuchsine, methyle-green and saffranine, but not by eosine. The tubes of Amphiplenra (Berkelya) Dillwynii

are stained by haematoxyline and methyle-green, but not by Congo-red. The gelatinous envelopes of Mastologia are stained

by methyle-green, fuchsine and saffranine, but not by eosine and Congo-red.
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form of the objects, to which these forms are attached by the lower valve, and in Achnanthes there

are several forms, which owing to other important characteristics must be placed in this genus,

although they are not at all genuflexed. Moreover genuflexed species occur in groups of allied

forms the greater number of which are straight, for instance in the Naviculee lineolatce, Nav. mi-

crostigmaticcB, Gyrosigma, Pleurosigma, and in some species the degree of flexure seems to be subject

to variation (for instance in Oyrosigma arcticum). The geniculated flexure is thus no generic cha-

racteristic, though in most cases of specific value.

Zone. The zone in the Eaphidieie is in most cases simple, that is without longitudinal di-

visions, but in many AmpJiorce, in AmpMprora and in the group Libellus of the Naviculee microstig-

maticm it is complex. This characteristic appears to be subject to very little variation and to be of

importance in the limitation of genera. There are however in some cases small variations. The
zone of Amphora commutata seems in some varieties to have, and in others not to have, faint divi-

sions. Amphora rohusta has usually no divisions, but in a variety from California there are longi-

tudinal rows of alveoli on the zone. In the Naviculee microstigmaticee also, some allied forms have
divisions and others are without them. Still we may consider the complexity of the zone as an
important characteristic.

Outline of the valves. The outline of the valves of the naviculoid diatoms is very variable,

presenting every intermediate passage from narrow linear to almost orbicular. The valves are

non-constricted, constricted, or biconstricted, and, occasionally, some forms have 3 or 4 constrictions.

Sometimes the valve is sigmoid.

The following schematic figures will illustrate the meaning of the terms used in my de-

scriptions.

1.

[" ~^

6.

'A

Outline of the valves. Pig. 1 Linear, 2 Rhomboidal, 3 Lanceolate, 4 Rectangular, 5—8 Panduriform witli deltoid, snb-

elliptical, tongue-shaped and broadly rounded segments, 9 Elliptical, 10 Sigmoid, 11 Oymbiform, 12 Lunate, 13 Clavate.

The ends of the valves also have a great variety of shapes, as

/\
1. 2. 5.

Ends of the valves. 1 Acuminate, 2 Apiculate, 3 Rostrate, 4 Capitate, 5 Truncate (subrostrate), 6 Cuneate, 7 Rounded obtuse,
8 Obliquely or unilaterally rounded.

The constancy of the outline is very different in different cases. Some species seem to be

very constant in shape, as Diploneis elliptica, many species of Pinmilnria, Cocconeis and Amphora.
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But in other cases the form is subject to much change as, for instance, in Navicula mutica. The
shape of the ends is frequently not constant, as in the genus Neidium, Navicula viridula, and others.

In the same natural group of diatoms both the outline and the ends are frequently subject to much
variation. I therefore conclude that though the shape of the valve may be of service to some

extent as a specific distinction, it is of no real importance in limiting or defining genera.

On the sigmoid flexure of the valves have been founded the genera Pleurosigma and Scolio-

pleura. This characteristic is subject to great variation in Pleurosigma, some forms of which are

almost straight. On the other hand widely 'different forms of other genera are sigmoid, as Navicula

Baeana, Navicula Sigma, Caloneis staurophora. I have occasionally seen a sigmoid valve of Frus-

tulia Lewisiana and one of Navicula cincta var. Heufleri. The sigmoid flexure of the valve can

only be regarded as a specific characteristic.

The symmetry or asymmetry of the valve has been considered by Heibbrg, Pfitzer and others

as of great importance in the formation of families. But this can hardly be maintained, since we
meet with forms both symmetrical and asymmetrical in the same species, as for instance Trachy-

neis apera, Frustulia vulgaris and others; and there are asymmetrical species closely allied to sym-

metrical in the section Naviculce lineolatce, Pinnularia, Caloneis and others. The degree of asym-
metry is also variable. This tends to shew that asymmetrical forms are derived from symme-
trical and vice versa, and that in a natural system they cannot be placed in different families.

As a generic distinction it may, when combined with other characteristics, be of value in cer-

tain cases.

A median constriction of the valve has been usually considered as an important character-

istic, but it is not so, panduriform species being closely connected with others which are not at all

constricted. Dictyoneis marginata, for instance, is usually deeply constricted, but varieties exist

connecting this species with the non-constricted D. Thumii, which may therefore be considered as

its variety. In the genus Diploneis very closely connected, constricted, and non-constricted forms

exist. Diploneis didyma is usually panduriform, but in slightly brackish water the constriction

becomes less distinct and, finally, not perceptible. "We conclude thus that the outline of the valve

in this respect is too variable to furnish generic distinctions, though in many cases, when constant,

it may be a valuable specific characteristic.

Central nodule. The central nodule constitutes a more or less conical, interior silicious mass
in the centre of the valve. In many cases it expands laterally into a stauros, and on this charac-

teristic has been founded the genus Stauroneis. It is to be remarked that a stauroid nodule occurs

in widely different forms, and that some really allied forms scarcely differ otherwise than in the

presence or absence of a stauros. In such cases the stauros cannot be used as a generic distinc-

tion. As a specific characteristic it is in most cases very valuable, as it is very constant in the

same species.

The central nodule extends not only transversely, but is in many cases prolonged into horns,

as in Diploneis, in which they closely follow the median line. In other cases, as is Dictyoneis,

larger forms of Stauroneis, Frustulia, the median line is enclosed between silicious ribs, in the

middle frequently fused together with the central nodule, which thus seems to be elongated. The
prolongation of the central nodule in such a manner reaches its maximum in Amphipleura, where
the »forJcs» represent the horns of Diploneis. In the section Naviculce lyrates the horns are distant

from the median line and developed into the lyriform markings, or large lateral, lunate areas,

characterizing this section. The characteristics of the central nodule are subject to only slight

variation and are therefore of importance.

Median line. The median line is in all probability a fissure of more or less complicated

structure, and seems to afford valuable characteristics. In most of the Mastogloiee it is undulating,

also in Navicula plicatula. In Pleurosigma, Gyrosigma, and others, it is more or less sigmoid, but

this characteristic, though valuable specifically, is not of sufficient constancy to afford generic dis-

tinction, sigmoid median lines occurring in forms nearly akin to others with straight median lines,
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as for instance Navicula Raeana and Nav. Yarrensis, Nav. tumida and Nav. plicata, Navicula
Sigma and Nav. superimposita, Cocconeis heteropleura and C. pellucida.

Tlie direction of the terminal fissures in most NaviculfB is the same in both extremities,

but there are forms in which they are disposed in contrary directions. The latter characteristic

on which Q-rtjnow was inclined to found a separate genus, Pseudopleurosigma, occurs in widely
different groups, and it would not be in accordance with a natural system to class in one genus
all forms with the terminal fissures in contrary directions. Such forms are frequently allied to

others with the fissures in the same direction. On the other hand as a specific characteristic it

seems to be of very great value.

Areas, or structureless parts of the valve, occur usually along the median line and around
the central nodule. I call these areas ascial and central areas. There are also, sometimes, lateral

areas, or blank spaces on both sides of the median line, separated from the latter by a striated

portion. The form, the presence, or absence, of su.ch areas is in most cases a valuable specific

characteristic, and, frequently, a useful distinction in groups of allied forms.

Longitudinal lines. In a great number of forms there occur lines, parallel to the median
line, in some cases - dilated into longitudinal bands or lateral areas, limiting an interior elevated

or depressed portion. Although such longitudinal lines or lateral areas occur in certain groups of

forms most of which are devoid of them, as in the Naviculce lineolatce, and in the whole group of the

Navicula lyratce, they are nevertheless in my opinion of great systematic importance. In the Naviculce

lyratce the longitudinal lines or lateral areas are expansions of the central nodule, corresponding with

the shornss of Diploneis. In other cases they are merely non-striate portions of the valve, but in

Amphiprora, Diploneis, Galoneis they are of a different nature. In Amphiprora they mark the limit

between the elevated interior and the flatter exterior parts, which frequently have a different struc-

ture. They appear to be of the same nature in Galoneis. In Diploneis they limit a depressed

portion, and the same is the case in several groups of Amphora, in which they are freqently so

placed as to be distinctly seen only in favourable positions of the valve. In several cases the

longitudinal lines are double. In Diploneis I call the space between the median line and the in-

terior longitudinal line the furrow, and the space between two longitudinal lines the lunula. The
presence, or absence of longitudinal lines appears to me to be of very great importance in the con-

struction of genera.

Structure of the valve. The valves of the naviculoid diatoms vary greatly in structure. In

most cases the valves are decorated with small or large puncta, disposed in different manners.

At present it seems to be generally admitted that these puncta are small cavities in the silicious

mass of the valve. They are rarely scattered irregularly, but are usually arranged in transverse

rows, more or less radiate or parallel, called striae. The puncta are also so arranged as to form

straight, or undulating, longitudinal rows, parallel to the median line, or decussating straight, or

curved, rows as in Pleurosigma and others. When the puncta are large they are called alveoli

and have the appearance of more or less quadrate spaces, as in several forms of Diploneis and Am-
phora. The silicious mass enclosing the alveoli in such cases has a reticulated appearance. I call

these siliceous walls of the alveoli, if forming continuous silicious ribs, cosfce. The strong, trans-

verse silicious ribs of Diploneis Crahro are such costse. The alveoli or puncta are frequently united,

as in Pinnularia, Galoneis etc. In such cases the strise appear to be channels, communicating with

the interior, in the larger Finnularice, by a larger foramen or ocellus. The outside part of the

valve consists in several cases of a thin, minutely punctate stratum, usually seen only with difficulty.

In a variety of Diploneis splendida, called Dip. diplosticta, there is such a finely punctate stratum

outside the layer of alveoli. In the genus Dictyoneis it is also visible, the minute puncta forming

transverse, and at the same time obliquely decussating stride. This is also the case with the genus

Trachyneis, where the fine puncta form longitudinal or somewhat oblique lines. In the group Navi-

culce lineolatce the transverse striae are crossed by fine lines, which appear to be formed by closely

crowded alveoli, as transitions exist from strise of this nature to strife composed of distinct
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puncta. In many forms there is an interior stratum, which may be isolated from the alveolar

network. It is frequently found in preparations of Trachyneis Dehyi and allied forms, and has

been figured in A. Schmidts Atlas PI. XLVIII f. 23. Also in Navicula cUstans this interior stra-

tum occurs frequently in an isolated form.

In the most complicated cases, as in Trachyneis, we may distinguish three different

strata, thus

1. The porous or ocelliferous interior stratum.

2. The alveolar stratum of reticulating costee.

3. The exterior, minutely punctate stratum.

The structure of the valves presents characteristics which are of great importance for dis-

tinction both of species and genera. The coarseness of the structure may vary in the same species,

though in most cases such variation is less than is usually believed. The direction of the strise,

the arrangement of their puncta, are characteristics subject to only very slight variation in the

same species and in groups of allied forms.

Cell-contents. As is well known, the chromatophores of the diatoms present a great varia-

tion in different tribes, consisting in some of numerous granules, in others of one or two plates.

To the latter type belong almost all the naviculoid diatoms, which have either one or two chromato-

phore-plates. The position and the form of these plates appear to be constant for groups of

allied species, as is proved by the excellent researches of Pfitzer. But the cell-contents are.

known only in a very limited number of forms, and the characteristics dependent on the cell-

contents are, for the greatest number of forms, yet to be studied. The same is also the case

with the reproduction by means of auxospores, and the characteristics, derived from the living

cell, cannot for the present be used in the systematic arrangement of species, as they are too

little known.

The characteristics derived from the structure of the valve are of the greatest im-

portance in the definition of genera and families, and next to those, in my opinion, are the

presence or absence of longitudinal lines, and the nature of the non-striate parts of the valve,

or the areas.

An ideal system should take in consideration the evolution of the different forms, but in

the present fragmentary state of our knowledge, such consideration cannot be more than an ap-

proximation wich may become closer to the truth as our knowledge of the forms becomes more

extensive and perfect, The question which of the groups of forms are the highest and lowest may
be ansM'ered by considering as the lowest those in which the characteristics are the least developed,

and as the highest those in which the characteristics have attained their greatest evolution. But
a greater development in one direction usually involves the slighter development, or oblitera-

tion, of other characteristics, so that one group may be the highest in some respects, and

another in others. The changes of the organisms do not always indicate progress, but are

frequently retrograde, especially where the mode of life has become parasitical. A natural

system must consequently take account not only of the upward evolution, but also of the

downward.

As the known diatoms probably represent merely a fraction of those, which exist and

have existed, it will be necessary in constructing a natural system to fill the gaps with con-

jectures.

There can be no doubt that the naviculoid diatoms are most nearly connected with the Nits-

chiece among the diatoms without median line. The genera Tropidoneis and Amphiprora are very

closely allied to several forms of Nitschia. We meet in that genus with the carinated asymmet-

rical valves and the wing of Tropidoneis, also the complex zone and the carinal puncta of Amphi-

prora. In constructing a natural system then we may arrange the genera and groups in order of

their relationship to the two genera above mentioned, and the following scheme shews how I sup-

pose the different groups of the naviculoid forms to be related.
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1. Nitzchiese

2. Amphiprora

3. Pleiirosigma

4. Tropidonels <

5. NaviculsB fu-

siformes

6. Prustnlia

7. Navieulae mi-

crostigmaticBB

8. Naviculffi de-

cipientes

Amphiprora (S) Auricula.

Tropidoneis (4).

. . . . Dictyoneis , . Mastoneis.

. . . . Seoliotropis .... Gomphoneis.

. . . . Pleurosigma (S), Toxonidea.

.... Navicnlse Decussate . . .- Anomoeoneis.

NaviculiB fusiformes (5).

Naviculse micrnstigmaticse (7).

Naviculse othostichse.

Gyrosigma.

Frustulia (6).

Cistula.

Stenoueis.

Amphipleura.

Brebissonia.

Nav. minusouIsB .... Microneis.

Nav. decipientes (8).

Nev. punctatae (9).

Anorthoneis.

Eucocconeis.

Halamphora.

Oxyamphora.

Amblyamphora.

Psammamphora.

Nav. bacillares.

Nav. entoleise.

Nav. mesoleiae.

i
. . . . Heteroneis.

9.
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I have no decided opinion as to the distantly related genera PUuroneis and Achnanthes

(sensu stricto). They seem in some way to be akin to the peculiar Alloioneis Castracanei Pantoc.,

which I know only from the figures. The structure resembles that of Mastogloia Grevillei. It

may be possible that Alloioneis Castracanei connects AcJmanthes and Mastogloia. The latter genus

comprises forms with very different structure, which in some cases resembles that of the Nav. ortho-

stichee in others that of the Nav. decussates and Pleurosigma. Some forms of Mastogloia have the

central nodule dilated into horns or connected with lateral areas as in the Nav. lyratce. It might

therefore be said that the Mastogloice belong to diff'erent types, but to prove this is not possible.

It is not easy to find in a natural system the place a form occupies, as the most important

characteristics are usually the least striking. For practical purposes it is necessary to have an

artificial classification in order to identify rapidly an vmknown form, but it is by no means an

easy task to construct an artificial key of such numerous and variable forms as the naviculoid

diatoms. Still I have tried to compile an artificial key, which, however little rigorous it may be,

will still be useful.

Artificial key of the groups and genera of naviculoid diatoms.

{ Both valves similar ....
— — dissimilar

„ ( Frustules with a loculiferous rim

\ — without — —
„ / Valves symmetrical or almost so

\ — asymmetrical —
. / Valves with longitudinal lines .

I — without — —
, / Median line sigmoid . . . . ...
' ' \ — — straight . .

„ ( Axial part of the valve elevated into a keel

\ — — not — —
_

J
Structure double ...

\ — simple .

„
J
Central nodule with horns, enclosing the median line

\ — — without — — —
„ j Central nodule stauroid

\
— not — . ....

12

13

^. ( Striae distinctly punctate

\ — not — —
^^ I Stria distinctly punctate

\ — not — —
( Valvi

. . 3.

AchnanthecB.

. Mastogloia.

3.

4.

38.

5.

13.

6.

Valve with elevated ridges . ...
without —

Structure double ....
simple . .

... j Interior stratum with transverse costse .

'

\ — — reticulate —
.._ j Reticulum of rounded meshes . .

\
— rhomboid or rectangular —

„ j Striaj apparently smooth .

( — distinctly punctate or lineate

1 Valve more or less linear .

\ — — lanceolate .

,„ j Median line sigmoid

\ — not — ...

f.
( Striai decussating . . ....
\ — transverse and longitudinal

Amphiprora.

. . 7.

ScoUotropis.

Scoliopleura. '

Diploneis.

9.

. 10.

11.

Pseudo-amphiprora.

Caloneis (partim).

. . . 12.

Caloneis (partim). ^

Cymatoneis.

. Neidium.

. . . 14.

. . 16.

. . 15.

. Dietyoneis.

Trachyneis.

... 17.

. . 18.

. Pinnularia.

Nav. lasvistriatce.

19.

. . . 20.

Pleurosigma.

. Gyrosigma.

Caloneis stauropJiora. Nav. luxuriantes, Nav. nicobaricce.
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20. i
^'^'^^ ^'*'^ lateral areas uniting with the central area Nav. lyratm (Anomoeoneis partim).

I
— without — — — —

21.

81. I
P""'^'^ arranged in decussating rows . ... Nav. decussatce (Anomoeoneis partim).

I — — transverse striae ... . ... .28.

gg I Striae minutely and transversely lineate . . . gg.

I — punctatae — — .... ... 24
( Central nodule elongated . . . . : Brebissonia.

I not . .
. Nav. lineolatce.

I
Puncta arranged in longitudinal, almost straight rows ... ... . . . 25.

I — — — — undulating rows . 28.

f Median line between siliceous rihs . . . . 26.

I not — — — . Nav. orthostichce (Nav. fusiformes partim).

I
Punotation coarse Cistula.

\
— fine .

, .27.
f Central nodule uniting with the ribs in a very elongated axial costa . . Amphipleura.

27.
1
Central nodule not uniting with the ribs or uniting for a short way only . . Frustulia

I (Nav. orthostichce partim).

„„ j Striae distinctly punctate 29.

23.

84.

25.

26.

r indistinctly or very finely punctate 32.

29 /
^""°** coarse

. . . . Nav. punctatce.

\ — small .... . . 30.

gp ( Median striae of unequal length ... . . . Nav. heterostichas.
'

I — — equal —
. 31.

{Valve very convex, and carinated . Tropidoneis.
Valve slightly convex not carinated . . . Nav. microstigmaticcB (Nav. mesoleice and

Nav. entoleim partim).

ng f Terminal nodules incrassate or transversely dilated .... Nav. bacillares.
'

\ — not — — — 33.

„„ / Median striae more distant than the others Nav. decipientes (Nav. microstigmaticce partim).

\ — not — — — .... 34.

„ , f Axial area more or less lanceolate Nav. entoleiae. '

\
— indistinct ... ... .... . . 35.

„. / Central area large . . ... ... . , . . 36.
{'

indistinct . . . . . ..... . 37.

„„ / Central area a transverse fascia . . . . Stenoneis.

\ — quadrate or rounded . . . Nav. mesoleice (Anomoeoneis partim).

„„ ( Broad membranaceous forms Nav. minuscules.

\ Narrow — — .... Nav. fusiformes (Nav. microstigmaticce partim).

„Q I
Valve clavate . .... 39.

38-
[ _ „„t - .... . , , . 40.

„q I Structure: transverse striae or rows of puncta . . Gomphonema.

I
— — costae, alternating with double rows of puncta Gomphoneis.

, j Structure: decussating rows of minute puncta . . ... Toxonidea.

\ — transverse striae or rows of puncta . . 41.

Valve not strongly asymmetrical . . Cymbella (Tropidoneis, Trachyneis,

41.
<J

Nav. punctatce partim).

strongly asymmetrical . 42.

line on an elevated keel . . Auricula. ^

not — — . . . Amphora.
,„ f Median lir
42. !

Habitat and geographical distribution of diatoms.

A knowledge of the habitat and the geographical distribution of the diatomaceee is of great

importance, especially for geological researches. Fossil diatoms occur doubtless more frequently

in geological strata than is usually believed, and may furnish the geologist with valuable evidence

about the qualities of the water in vehich the sediments were deposited, whether fresh, brackish or

' Navicula americana. — ^ Tropidoneis partim and Amphora Schmidtii.
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strongly saline, and, in the latter case, whether the sea was tropical, temperate or arctic. There

are also reasons to believe that the accurate investigation of the geographical distribution of the

freshwater-forms will enable the geologist to ascertain the climate of the periods, when the fresh-

water deposits were formed.

Considerations of that nature have induced me to pay much attention to the geographical

distribution of the Diatomacege. In the abundant literature upon the subject we find many lists

of diatoms ocurring in certain seas, countries, and deposits, but I have intentionally made very

little use of them, not being satisfied as to the accuracy of the determinations or limitations of

species by the various authors. I have besides had sad experience how easily one may be deceived

by slides of materials the loaclities of which are incorrectly named and which durnig the preparation

have not been kept rigorously isolated from other materials. For such reasons I have relied mainly

on my own observations only, though I still feel there may be among them some errors as to the

localities, arising from the latter cause, as I had no opportunity of controlling the mode in which

every slide, examined by me, had been prepared.

Many diatoms are cosmopolitan, occurring in all parts of the world, but there are on the

other hand many species, genera and groups which occur only in certain seas and climates. The

arctic sea has its characteristic form of Triceratium arcticum (or Biddidphia Balcena), Campylodi-

seus Helianthus and others. There are numerous common atlantic species which have never been

found in the Arctic Sea. The tropical seas have their own peculiar species, not found in the At-

lantic or in the arctic sea. The same is the case with several freshwater-forms. Navicula {Dia-

desmis) confervacea, Achnanthes inflata, Cerataulus Icevis occur in tropical or subtropical countries

throughout the whole globe. Of Tahellaria flocculosa, one of the most frequent diatoms of Europe,

not a trace has been found either in South America from Ecuador to Argentina or in Australia

or New Zealand. Gomphonema geminatum, of frequent occurence in Scandinavia, Grt. Britain, and

the Alps, does not live in the main-land of Europe. The same is the case with Tetracydust

Diatomella JBalfoiiriana and others. Stauroneis Fulmen and St. Frauenfddiana are peculiar

to the Australian region. I could easily multiply these examples, but they are enough
to show that the study of the geographical distribution of the diatoms offers many points

of interest.

I have examined a large number of samples of silurian clays and limestones, rhsetic and
cretaceous rocks of Sweden, but I never found in them a trace of a diatom. I have also searched

for diatoms in the eocene and oligocene strata of Paris, but hitherto in vain, though I think

it probable that they may yet be found there, as diatoms are found in the London clay of

Sheppey. On the other hand fossil diatoms are very frequent in strata of the tertiary period

in Barbados, Trinidad, New Zealand, Hungary, Japan, Denmark, etc. as is well known to every

diatomist. If it be true, as Pantocsbk believes, that the deposit of Kusnetzk belongs to the Trias,

this is the oldest known diatomiferous rock, as the statement by Castracane that diatoms occur in

the carboniferous system has never been verified.

Some of the postglacial strata of Sweden are very rich in diatoms, and I have examined a
considerable number of them. Among them the glacial clay and glacial marl have constantly been
found by me free from diatoms, probably because the water, in which these deposits were formed,
was too turbid for their growth. The strata, formed later than these, usually contain diatoms of
both brackish and fresh-water habitat. The brackish-water-diatoms of the ancient baltic deposits
comprise forms occuring in the present time in the southern part of the Baltic, as Ehaidonema
arcuatum and Cosdnodiscus asteromphalus, both characteristic fossils of the Litorina-epoch. The
freshwater-species found in the Swedish post-glacial deposits are still living, but there are among
them several peculiar species, not hitherto found in the southern or median part of the country, as
Pinnularia cardinalis, Navicula amphihola, Nav. Semen, Anomoeoneis serians and others. Of
interest is the occurrence of Terpsinoe americana, now extinct in Europe (or at least in

northern Europe), in brackish or slightly brackish deposits of the Litorina-epoch. I have
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noticed this species in deposits from Warnemiinde in Germany and from the eastern Smaland
in Sweden.

The microscopical examination of the prse- and inter-glacial deposits of northern Germany
and Denmark have furnished evidence that these strata were formed in inlets from the North Sea

and not from the Arctic Sea.

All these facts prove of what importance the study of fossil diatomaceee is becoming to

Geologists.

AmpMprora Ehb. (1843).

Valve lanceolate, acute, convex. Axial part of the valve elevated into a sigmoid keel, usually

separated from the lower part by a line of jiinction. Axial area indistinct. Central area small

or none. Structure of the lower part of the valve: transverse stria;, rarely scattered puncta;

structure of the keel: puncta in transverse or decussating rows. — Frustule strongly constricted

in the middle. Junction between the keel and the lower part of the valve usually visible as a

more or less sinuose line. Connecting zone complex, with more or less numerous, transversely

striate divisions. — Cell-contents (of A. alata) a single chromotophore-plate along the zone. The

division of the chromotophore begins from its ends (Pfitzer, Ban u. Entw. p. 94).

The name Amphiprora was given by Ehrenberg 1843 (Am. p. 122) to two naviculoid dia-

toms. A. constricta, the iigure of which represents some species of Navicula in the frustular view,

is slightly constricted in the middle. It seems impossible now to make out what form this name

may denote. The other Amphiprora is, as the figures in »the Microgeology» shev^s, Nav. Semen. In

the »Bacillarien» KtJtzing adds a third species, A. alata, vphich is distinguished by its sigmoid me-

dian line, and the lines on both sides of the median line, as well as by a complex connecting zone.

Later on several other forms vfere described ass Amphiprora by Bailey, W. Smith, and others.

W. Smith describes as Amphiprora vifrea a form with straight median line and not complex con-

necting zone. Forms of very heterogenous nature were thus thrown together in the genus Amphi-

prora. Eabenhorst tried 1864, (Fl. Eur. Alg. p. 257) to separate the forms with a sigmoid median

line as a new genus, Amphicampa, which name Pfitzer 1871 (Bau und Entw. p. 94) changed to

Amphitropis. — I consider that the name Amphiprora may be retained for the forms with sigmoid

keel and complex zone, as A. alata is the first recognizable form described. For the other forms

I have 1891 (Diatomiste I, p. 51) proposed the name Tropidoneis.

The genus Amphiprora seems to be akin to the Nitzschiese, and is on the other hand con-

nected with Auricula. The complex zone, the single chromatophore, the puncta or lines on the keel

remind one of the Nitzschiete. In most species of Amphiprora the keel forms a well marked part of

the valve, bordered by a junction-line, which is frequently denticulated or sinuose, and very sug-

gestive of the alse of Surirellse. "Whether this line projects into a true wing, I have not been

able to discover. In all cases it occupies the same position as the wing of SurirellBe.

The structure of the valve is somewhat different in different sections. Three types may be

distinguished: the type of A. alata, of A. gigantea, and of A. Temperei. In the first named the

keel as well as the valve have transverse strijB. In larger forms of that type the strise seem to

be finely transversely lineate, with rather coarser puncta on the keel, which puncta appear to be-

long to an interior stratum. In the forms, of which A. gigantea is the type, the keel and the

lower part of the valve have entirely different structure. The keel has puncta, disposed in obliquely

decussating rows as in Pletirosigma, and the lower part of the valve has transverse strife. In

A. Temperei the keel has two rows of large stigmas and in addition very fine transverse strise,

while the lower part of the valve shews only fine scattered puncta.

Some few forms of Amphiprora live in fresh water, the greater part in brackish water, and

some are purely marine. They occur in all parts of the world.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Artificial Jcey.

f Keel with decussating rows of puncta . . .

\ — without — — —
/ Keel with double rows of large marginal puncta . .

\ — without — — — —
( Keel not separate from the lower part of the valve

\ — separate — — — —
J
Valve siliceous ... . .

\ — memhranaceous

f
Keel and valve separated by a row of puncta

\ — — — — — junction-line . . .

{Valve membranaceous . . .

— solid

j Junction-line with several denticulations . .

\
— — one or no —

{Margin of the valve crenulated . .

— — not —
I Strise of the keel obsolete .

\ — — distinct

{Striae on the keel wider than on the valve .

— — closer — —
— — and the valve aequldistant

{Keel strongly sigmoid

— slightly — .

Striffi 6 in 0,oi mm.( Stria 6

I - 11 to 12

. A. gigantea Gbun.

2.

. A. Temperei Cl.

... 3.

4.

... .5.
A. conspicua Geev,

.A. Duseni Cl.

A. margine punctata Cl.

6.

7.

. . 8.

A. ornata Bail.

A. paludosa W. Sm.

. A. crenulata Temp.

9.

A. Brebissoniana Gkbv.

10.

. . A. Kjellmanii Cl.

. A. kryophila Cl.

. .

'.

. 11.

.... A. alata Ktiiz.

12.

A. Meneghiniana Grev.

A. lata Geev.

1. A. Paludosa W. Sm. (1853). — Frustule membranaceous, in the zone-view deeply con-

stricted, with rounded to truncate ends. B. 0,03 to 0,o.5 mm. Junction-line sinuose (or not).

V. linear-lanceolate, with acute (or apiculate) ends. L. QIC's 5 to 0,i3 mm. Median line strongly

sigmoid. Striae 19 to 20 in 0,oi mm., some of them frequently coarser than the others. — W. Sm.

B. D. I. p. 44, PI. XXXI f. 269. V. H. Syn. p. 121, PI. XXII f. 10.

Brackish water: North Sea (Sweden! England! Belgium!) Cape May! Barbados!

Var. bahusiensis Cl. — Frustule strongly constricted. L. 0,08; B. 0,04 mm. Junction-line not

sinuose and not punctate. StricE 22 in 0,oi mm., those on the zone and the basal part of the valve

more marked. Striae of the keel faint, ending at the median line in very small puncta.

Marine: Sweden, Fiskebackskil

!

Var. africana GtRUN. (1879). — Frustule strongly constricted. L. 0,o.^ to 0,o6; B. 0,03 mm.
Junction-line not sinuose and not punctate. Striae 20 in 0,oi mm., those on the keel with coarse

puncta. — A. pal. v. afr. G-run. in Cl. M. D. N:o 196.

Brackish water: South Africa!

Var. subsalina Cl. — Frustule very thin, strongly constricted in the middle. L. 0,04: B.

0,03 mm. Junction-line with a large sinus. Striae 23 in 0,oi mm. — PL I f. 1.

Brackish water: Artern, Saxony!

Var. hyperborea Gkun. (1880). — Frustule slightly constricted in the middle. L. 0,065 to 0,07;

B. 0,035 to 0,036 mm. Junction-line slightly sinuose. Striae 27 to 28 in 0,oi mm. — A. pal. var.?

hyp. Grun. a. D. p. 62. PL V f. 86.

Brackish water: Sea of Kara (Grun.).

Forma minuta Grun. (1884). — L. 0,03 5 mm. — A. hyp. f. min. G-run. Franz Josephs L. D.

p. 54 (106), PL I f. 51.

Marine: Franz Josephs Land (Grun.).
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Var. Pokornyana Grun. (1860). — Frustule slightly constricted. L. 0,065 to 0,o87; B. 0,o2 to

0,027 mm. Junction-line slightly sinuose. Valve narrow, linear, with rostrate ends, and almost

straight median line. — Grun. Verh. 1860 p. 569 PL VI f. 9.

Brackish water: Nensiedlersee (Hungary); Sea of Kara (Grun.).

The above description is from the work of Grunow. In CI. M. D. N:o 256 (Lymington,

England) occurs a form, determined by Grunow as A. Pokorn. L. 0,o9; B. 0,04 mm. Striae

16 in 0,01 mm., coarsely pu.nctate on the keel. Junction-line slightly sinuose. Keel strongly

sigmoid.

Var. punctulata Grun. (1880). — Frustule slightly constricted. L. 0,o37 to 0,095 mm. B. 0,o2

to 0,023 mm. Junction-line not sinuose, with a row of small puncta. Striae about 27, on the keel

24 in 0,01 mm. — A. pal. v. punct. Grun. A. D. p. 62, PI. IV f. 84. Franz Josephs L. D. p. 53

(105), PL I f. 54, 55.

Brackish water: Sea of Kara! Franz Josephs Land (Grun.), Cape Wankarema!
Var. Nereis Lewis (1861). — Frustule strongly constricted in the middle. L. 0,05 to 0,i i4 mm

Junction-line not sinuose, but with distant puncta. Striae 22 in 0,oi mm. V. narrow, lanceolate,

with sigmoid median line. — A. Nereis Lewis. Proc. Acad. N. Sc. Philadelphia 1861 p. 64. —
A. plicata var. japonica Castr. Challenger Exp. D. p. 40, PL XXX, f. 8.

Marine: Atlantic coasts of N. America (Lewis).

Var. dilatata Pant. (1891). — Frustule strongly constricted. L. 0,i39. Height of the valve

0,02.5; at the constriction 0,oi05 mm. Junction-line crenulated. Strife 25 in O.oi mm. — A. dila-

tata Pant. II. p. 55, PL X f. 179.

Brackish water: Hungary, fossil (Pant.).

This form only differs from var. Nereis by its somewhat larger size.

Var. ioreaJis Grun. (1880). — Frustule slightly constricted. L. 0,o7 9 to 0,085; B. 0,0 2 8 to

0,03 mm. Junction-line slightly arcuate, not sinuose. Striee on the keel 23, on the valve and the

connecting zone 26 in 0,oi mm. — A. pal. var.? borealis Grun. A. D. p. 62, PL IV f. 85.

Brackish water: Sea of Kara (Grun.), Cape Wankarema!
Var. duplex Donk. (1858). — Frustule in L. 0,02 to 0,o66; B. 0,oi to 0,04 mm. Junction-line

arcuate, not sinuose. StriiE very fine. V. narrow, lanceolate, with strongly sigmoid median line.

— A. dupl. DoNK. T. M. S. VI p. 29, PL III f. 13. — A. pal. v. ^upl. V. H. Syn. p. 121, PL
XXII f. 15, 16.

Brackish water: Greenland! North Sea (Sweden! England, Donk., Belgium V. H.) Hungary,

fossil (Pant.).

Var. hyalina Eulenst. (1880). — As Var. duplex but smaller. L. 0,017; B. 0,o35 mm. —
A. hyalina Eut. in V. H. Syn. PL XXII f. 17.

Brackish water: Cette (Grun.).

A. paludosa is a very variable species, closely connected with A. alata. Nearly akin to

A. paludosa, perhaps a variety, is A. Kiltzingiana Grev. (1863 Edinb. N. Ph. J. XVIII p. .184

f. 6) from Queensland. The frustule is deeply constricted. L. 0,i28 mm. The junction-line is

not sinuose.

2. A. Dusenii Cl. N. Sp. — Frustule membranaceous, strongly constricted in the middle,

the segments being almost orbicular. L. 0,13; B. 0,ii at the constr. 0,o7 mm. Zone with sigmoid

longitudinal divisions, 2 in 0,oi mm., finely striate; striae 17 in 0,oi mm. V. strongly compressed

and elevated, without any junction-line. Striae (at the keel) 12 in 0,oi mm., curved, towards the

keel with distant puncta, 8 in 0,oi mm.
Brackish water (mouths of rivers): Cameroon (Dus^n)!

3. A. alata Kutz (1844). — Frustule strongly silicious, constricted in the middle. B. 0,04.

Junction-line not sinuose, but frequently with a row of large puncta. V. linear, with acuminate

ends. L. 0,io to 0,ii; B. 0,02 mm. Median line strongly sigmoid. Basis of the keel linear, sigmoid.
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Strise 16 to 17 in 0,oi mm. finely lineate and, on the keel, with coarse puncta. — Kutz. Bac. p.

107 PI. Ill f. 63. W. Sm. B. D. I p. 44 PI. XV f. 124. V. H. Syn. p. 121 PL XXII f. 11, 12.

Brackish water: North Sea (BohusMn! England! France! Belgium V. H.). Mediterranean

Sea (Peragallo). California!

Var. intermedia Cl. — V. in L. 0,ii to 0,i5; B. 0,03; Height 0,02.') to 0,o3 mm. Striae 11

in 0,01 mm.
Brackish water: New York! San Domingo (Witt Coll)!

Var. pulchra Bail (1850). — Frustule strongly constricted. L. 0,2?; B. 0,i mm. Strise 7

in 0,01 mm., on the keel with large puncta, 5 to 6 in 0,oi mm. — A. pulchra Bail. Smiths. Contr.

II p. 38 PI. n f. 16, 18 (bad). V. H. Syn. PL XXII bis f. 1, 2, 4.

Brackish water: Atlantic coasts of N. America! San Domingo (Witt Coll.)!

Var. japonica Cl. — V. in the zonal view strongly constricted. L. 0,085; B. 0,02 mm. Junc-

tion-line bisinuose on each side of the central nodule. Strise 12 in 0,oi mm., coarsely punctate on

the keel. — PL I f. 2.

Marine: Japan!

The smaller forms of A. alata appear to graduate into A. paludosa, so that there seems to

be an uninterrupted series of forms from the gigantic Var. maxima to the very minute A. pal.

var. hyalina. The Var. japonica may be regarded as a connecting link between A. alata and A.

ornata. To the forms of A. alata belongs perhaps also A. biJiarensis Pant. Ill PL XLII f. 577.

4. A. conspiciia G-rev. (1861). — V. linear-lanceolate, strongly convex. L. 0,06 to 0, 13;

B. 0,02 to 0,024 mm. Median line strongly sigmoid. Junction-line indistinct. StriiB 7 in 0,oi mm.,

some of them near the median line coarser, finely lineate; lineolae about 25 in 0,oi mm. — Grev.

T. M. S. IX p. 86 PL X f. 16 (?). V. H. Syn. PL XXII bis f. 3.

Brackish water: Atlantic coasts of N. America! Brazil! Sierra Leone (Gkun), Cameroon!

5. A. ornata Bail (1852). — Frustule membranaceous, strongly constricted. L. 0,o6 7; B.

0,05 mm. Junction-line deeply denticulate. Strise 20 to 22 in 0,oi mm., finely punctate. — Bail-

Smiths. Contr. II p. 38 PL II f. 15 to 23. V. H. Syn. p. 121 PL XXII bis f. 5. A. fimhriata Castk.

Voy. Challenger p. 40 PL XVII f. 15 (Surirella?).

Fresh water: Finland! Belgium (V. H.). North America (Michigan! Florida, Bail).

6. A. crenulata Temp. (1891). — Frustule deeply constricted. L. 0,037; B. 0,03 mm. Junc-

tion-line sinuose. Connecting zone with several longitudinal divisions, finely striate. Strise 28 in

0,01 mm. V. lanceolate, with crenulated margins (denticulations 2 in 0,oi mm.), apiculate. L. 0,0*;

B. 0,014 mm. Median line strongly sigmoid. Basis of the keel biconstricted. Axial and central

areas indistinct. Keel with transverse, punctate strise, 16 in 0,oi mm. Lower part of the valve

with numerous, strong, transverse lines. — Temp. Diatomiste I, p. 50 PL IX f. 9, 10.

Brackish water: New Guinea!

7. A. Kjellmaiui Cl. (1880). — Frustule silicious, slightly constricted. L. 0,13; B. 0,04

mm. Junction-line undulated or not. Strise coarser on the keel than on the valve, 12 or 13 (keel)

to 17 (valve) in 0,oi mm. — Cl. A. D. p. 14 PL IV f. 83.

Marine: Sea of Kara! Cape Wankarema!
Var. glaeialis Cl. (1883). — Frustule not constricted. L. 0,07; B. 0,oi.'> mm. Strise 14 (keel)

to 19 (valve) in 0,oi mm. — Cl. Vega p. 477 PL XXXV f. 12.

Marine: Cape Wankarema!

Var. kariana Grtjn. (1880). — Frustule slightly constricted. L.0,064 to 0,07; B. 0,o36, at the

constriction 0,02 7 mm. Junction-line slightly sinuose. Strise 10 or 11 (keel) to 17 or 18 (valve)

in 0,01 mm. — A. kariana Grun. A. D. p. 61 PL IV f. 82. Franz Jo-sephs L. D. p. 53 (105).

Marine: Franz Josephs Land (Grun.).
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Var. suhtilis Grun. (1884). — Frustule scarcely constricted. L. 0,04; B. 0,oi4 mm. Junction-

line slightly undulated. Strige 13 (keel) to 26 (valve) in 0,oi mm. V. in B. 0,o8 mm. — A. hariana

V. suUilis Grun. Franz Josephs L. D. p. 105 (53) PI. I f. 52, 53.

Marine: Franz Josephs Land (Grun.).

Var. striolata Grun. (1880). — Frustule rectangular, slightly constricted. L. 0,07; B. 0,023,

at the constriction 0,oi5 mm. Junction-line not sinuose. Strise 12 (keel) to 15 (valve) in 0,oi mm.
those on the keel ending in small dots. — Grun. A. D. p. 62 PI. IV f. 81.

Brackish water: Sea of Kara (Grun.).

8. A. kryophila Cl. (1883). — Frustule slightly constricted. L. 0,i3 to 0,i6; B. 0,043 to

0,045; at the constriction 0,028 to 0,03 mm. Junction-line sinuose. Strise on the keel 13 to 17 in

0,01 mm., ending in small puncta; strise on the valve 10 to 14 in 0,oi mm. wider than on the keel.

V. lanceolate, with strongly sigmoid median line. — Cl. Vega p. 477 PI. XXXV f. 11.

Marine: Cape Wankarema!
A. kryophila is perhaps not specifically distinct from A. Kjellmanii, the only difference being

that the strise on the keel are closer than those on the valve; otherwise the two forms are perfectly

similar. Both differ from A. paludosa in large size, more strongly silicious valves, and coarser strise.

9. A. lata Grev. (1863), — Frustule quadrate, strongly constricted. L. 0,075; B. 0,o4, at

the constriction 0,0 2 5 mm. Keel broad. Junction-line uniformly arcuate, not sinuose. Strise on

the keel 11 to 12 in 0,oi mm. ending in small puncta. Strise on the valve of equal number, not

distinctly punctate. Connecting zone with numerous, longitudinal divisions. — Grev. Edinb. N.

Phil. J. XVIII p. 38 f. 14. — PL I f. 5.

Marine: Balearic Islands! Queensland (Grev.).

The above description is from specimens from the Balearic Islands. GrevilLe does not give

the number of strise.

10. A. Meneghiniana Grev. (1863). — Frustule broad, quadrate. L. 0,ii5 mm. Connecting

zone with numerous longitudinal divisions. Junction-line uniformly arcuate, not sinuose. Strise

coarse 6 in 0,oi mm. — Grev. Edinb. N. Ph. J. XVIII p. 184 f. 7.

Marine: Queensland (Grev.).

11. A. Breblssoniana Grev. (1863). — Frustule strongly siliceous, deeply constricted, with

broad truncate ends. L. 0,089 to 0,13; B. 0,066 mm. Junction-line not sinuose. Keel very elevated,

bordered with a conspicuose hyaline margin, obsoletely striate, the strise being visible only at the

median line and at the junction-line. Strise of the valve 7,5 in 0,oi mm., obscurely but coarsely

punctate. — Grev. Edinb. N. Ph. J. XVIII p. 185 f. 8. — PI. I f. 4.

Marine: South Pacific Ocean (Grev.), Sendai, Japan, fossil (Tbmpere)^

12. A. margine-punctata Cl. N. Sp. — V. in L. 0,13; B. 0,o4, at the constriction 0,oi5 mm.

Keel very elevated, with a row of small marginal puncta, 8 in 0,oi mm., connected with similar

rows of puncta at the basis of the keel. Lower part of the valve very narrow. Strise on the keel

19 in 0,01 mm., curved and finely punctate. — PI. I f. 3.

Marine: Java!

13. A. Temperei Cl. (1890). — Frustule strongly constricted. L. 0,15; B. 0,055, at the

constriction 0,027 mm. Junction-line obsolete, visible only near the central nodule. Keel with two

rows of large puncta (4 in 0,oi mm.), striate; strise 21 in 0,oi mm. V. with fine, scattered puncta.

Connecting zone with numerous longitudinal divisions, transversely striate; strise 20 inO,oi mm.

—

Cl. Diatomiste I p. 2 PI. II f. 3.

Marine: Madagascar!

This is a very characteristic species, not closely connected with any other. The median line

is strongly sigmoid.

K. Sv. Vet. Akaclemiens Handlingar. Bd 26. N:o 2. 3
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14. A. glgantea Grun. (1860). — Frustule strongly constricted. L. 0,i2 to 0,i6 mm. Keel
with a hyaline margin, broader towards the ends. Junction-line uniformly arcuate, not sinuose.

Keel with puncta forming obliquely decussating rows, 13 to 15 in 0,oi mm. Striae of the valve

curved, divergent from the central nodule, about 14 in 0,oi mm., not decussating. Median line

strongly sigmoid. Connecting zone with numerous longitudinal divisions. — GtRUN. Verh. 1860

p. 568 PI. VI f. 12 (bad!). A. D. p. 63. — PI. I f, 6. A. gig. var. kerguelensis Grun. A. D.

p. 63 (1880).

Marine: Mediterranean Sea! Adriatic! Macassar Straits! Kerguelens Land!

This is a very large diatom, with somewhat thin silicious membrane. When dry the keel

under a low power is yellow, and the valve hyaline.

Var. tahitensis Grun. (1880). — Frustule membranaceous. L. 0,o6 (to 0,095); B. 0,04 mm.
Keel strongly sigmoid. Striae 18 to 22 in 0,oi mm. — A. D. p. 63.

Marine: China! Japati! Tahiti (Grun.).

Var. (Bquatorialis Cl. (1873). — L. 0,io to 0,i5 mm. Striae 9 to 11 in 0,oi mm. — Amphi-
campa cequatorialis Cl. D. Sea of Java p. 12 PI. Ill f. 17. Amphipr. balearica Grun. A. D.

p. 63 (1880).

Marine: Balearic Islands! Adriatic! Java!

Var. sulcata O'Meara (1871). — L. 0,09 to 0,i4 mm. Striae 12 to 13 in 0,oi mm., on the

connecting zone 20 in 0,oi mm. — A. sulcata O'M. M. J. (N. S.) Vol. XI p. 22 PL III f. 3.

A. pelagica Brun. D. Esp. n. p. 8 PL XXII f. 3, 4 (1891).

Marine: Le Croisic! Balearic Islands! Seychelles! Cape Good Hope! Sumatra! Jamaica
(Grove Coll.)!

Var. decussata Grun. (1880). — L. 0,0 6 3 to 0,06 5 mm. Keel slightly sigmoid. Striae 21 to 24

in 0,01 mm. — A. decussata Grun. A. D. p. 63. V. H. Syn. PL XXII f. 13.

Miarine: Courselles (Grun.). Hungary, fossil (Pant.).

Var. septentrionalis Griw. (1880). — L. 0,o76 to 0,i8 mm. Striae 20 to 23 in 0,oi mm. —
A. sept. Grun. A. D. p. 63.

Marine: Finmark! Cape "Wankarema!

Auricula Caste. (1873).

Valve more or less reniform or cymbiform, elevated into an asymmetrical, arcuate,

but not sigmoid, keel. Median line not sigmoid, more or less biarcuate, with approximate
central pores. Structure: transverse striae, or more or less curved, irregular lines. Frustule
usually globose, with complex connecting zone. Keels of both valves turned in the same
direction.

The first known species was the diatom, described 1857 by Gregory as Amphiprora complexa.

The genus Auricula was founded 1873 by Castracane (Atti del accad. pont. dei Lincei XXVI p.

406) for A. AmpJiitritis, which is evidently nearly akin to^. complexa. In Van Heurcks Synopsis
(PL XXII bis f 9, 10) Grunow has proposed the name Amphoropsis for two forms, of which one,

A. decipiens, is related to Auricula, and the other, A. recta, is by me considered as belonging to

Tropidoneis. As A. decipiens in my opinion cannot be separated from Auricula, I propose to

reserve the name Amphoropsis for a section of Tropidoneis.

The valve of Auricula is keeled as in Amphiprora, but the keel is not sigmoid. In
some species, which approach to Amphiprora, the keel is separated from the lower part of the
valve by a line of junction. In other forms there is a gradual slope from the median line to

the margin.
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I have examined some living frustules of A. complexa. It has along the ventral side a single

cjromatophore-plate enclosed in a plasmatic mass, from vphich fine plasma-threads radiate towards

the walls.

I

A. complexa, 500 times magnified. A. incerta, 500 times magnified.

Of A. incerta I have had an opportunity of examining numerons living specimens. This species

has also a single chromatophore-plate along the ventral side of the zone, enclosed in a plasma-mass

which sends fine plasma-threads to the walls of the frustule.

If the living frustules be suddenly killed by a boiling con-

centrated solution of mercuric chloride in alcohol, and then by
washing freed from mercuric salt, they may be stained with

different dyes. Carmine colours the nucleus, which is placed

above the plate and on its centre. Stained with chrysoidine

numerous granules in the plasma-mass take an intensely yellow

colour, and are probably elseoplasts, as fatty matters are intensely

coloured by the dye.

Auricula minuta has also a single chromotophore-plate

along the ventral side, and at the primordial stratum of the

plasma a number of small granules, possibly geline-secreting

organs.

Auxospores. In A. minuta a single globular auxospore is

formed out ' of two frustules. In the annexed sketches a and c

represent a frustule in living state, b a frustule in the state of

division. Fig. d shews two frustules enclosed in a mucous mass,

the first stage of the conjugation. In e the auxospore is formed

and ienclosed between the empty valves; f seems to represent an

mature auxospore, and g two frustules, to judge from the size,

probably formed out of the auxospore.

Some extreme forms of Auricula have a very peculiar

appearance, but by intermediate steps they are connected on one

hand with Amphiprora, on the other with Amphora, so nearly

indeed that no line of demarcation may be traced between Am-
phora and Auricula.

All species of Auricula are marine and pelagic. Some

forms are thin and membranaceous. Others have strong valves,

but thin connecting zones, so that entire frustules are rarely to be found in gatherings which

have been cleaned by means of acids.

A. minuta, 500 times magnified.
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Artificial key.

J
Valve more or less boat-shaped

\ — — — reniform

f StrisB 10 to 11 in 0,01 mm
\ — 20 to 23 - ....
{Zone with a few larger stigmas ....
— without stigmas

{Keel strongly inflected in the middle . .

— not, or slightly, inflected

j Striae 15 to 16 in 0,oi mm
\ Striae very fine

( Strise transverse ....
\ — curved, divergent towards the median line

I Striae coarse (8 in 0,01 mm.)

\ — finer (20 in 0,oi mm.)

!
Valve large (L. 0,17 mm.) . . .

— small (L. 0,02 to 0,03 mm.) . .

. 2.

. ... 4.

A. coarctata Br.

... 3.

A. pulchra Geev.

A. decipiens Gkun.

5.

..... 6.

A. intermedia Lewis.

A. insecta Geun.

... .8.
7.

A. Amphitritis Castr.

A. complexa Greg.

. A. javanica Cl.

A. minuta Cl.

1. A.(?; coarctata Brun (1889). — V. lanceolate, acute. L. 0,ii5 to 0,135; B. 0,02; Height

0,025, at the constriction 0,oi3 mm. Median line highly elevated between the central nodule and

the ends. Central area small, unilateral. Junction-line between the keel and the lower part of

the valve very distinct, with a sinus on each side of the central nodule. Striae 10 to 11 in 0,oi

mm., convergent on both sides of the central nodule, punctate, puncta 12 to 13 in 0,oi mm. —
Amphiprora coarct. Brun. D. foss. du Japon p. 14 PL III f. 12.'

Marine: Japan, fossil and living (Brun)!

As the entire frustule is not known, it^ is impossible to decide whether this species, which
has a great resemblance to a true Amphiprora, belongs to Auricula or to the sections Plagiotropis

or Amphitropis of Tropidoneis. The incompletely described Amphiprora nitida GtEEV. (Edinb.

N. Ph. J. XVIIl p. 40 f. 18, 1856) has some resemblance to A. coarctata, but has not a com-

plex zone.

2. A. decipiens G-run. (1882). — Erustule quadrate to rectangular, slightly constricted in

the middle. L. 0,0 6 to 0,ii; B. 0,05 mm. Junction-line distinct, sinuose. Central area indistinct.

Strise 20 in 0,oi mm., a little closer on the valve. Connecting zone, on the dorsal side, with broad
divisions, about 3 in 0,ooi mm., transversely striate; striae 22 in 0,oi mm. Divisions narrow on
the ventral side. — Amphoropsis decipiens Grun. in Cl. M. D. N:o 309. V. H. Syn. PI. XXII bis

f. 11. Amphiprora plicata Greg. D. of Clyde p. 505 PI. XII f. 57 (1857)?

Marine, sestuaries: Scotland!

3. A. pulchra G-rev. (1863). — Frustule membranaceous, quadrate, slightly constricted.

L. 0,075; B. 0,04 5 mm. Connecting zone with numerous divisions, about 5 in 0, 01 mm., transversely

striate; striae about 22 in 0,oi mm. On the zone, close to the valve, are 3 or 4 large isolated

stigmas. Valve with transversely dilated central nodule and elevated keel, bordered with a row
of puncta, 6 in 0,oi mm. Striae 22 in 0,oi mm. ^ Amphora pulchra Gbmy. Edinb. N. Ph. J. XVIII
p. 184 f. 2. — Auricula pule. PL II f. 23.

Marine: Queensland (G-rev.)! China! Macassar Straits (Grove coll.)! South Pacific Ocean (Van
Beurcks coll.)!

The following incompletely described forms seem allied to this species: Amphiprora lineata

G-REV. (Edinb. N. Ph. J. XVIII p. 40 f. 19; 1863) and Amph. Jolisiana Grev. (1. c. p. 186 f. 11).

4. A. insecta Grun. (1876). — Frustule membranaceous, globose. L. 0,o6 to 0,ii; B. 0,o4

to 0,0 5 mm. Median line strongly inflected towards the centre of the frMptule. Central nodule
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mucronate on inner side. Connecting zone complex, with 4 to 5 divisions in 0,oi mm. Along the keel

is a row of puncta, 7 to 10 in 0,oi mm. Striae 35 to 40 in 0,oi mm., extremely difficult to resolve.

— Amphora ? insecta A. S. Atl. XL f. 2, 3. Amphora mucronata H. L. Sm. Types N:o 38. Am.
Qu. M. J. 1878 p. 17 PL III f. 9.

Marine and pelagic: Sweden, Grullmarsfjord on Zostera! Honduras (Grun.), Atlantic City

(H. L. Sm.).

A probably allied, and very large, form is Amphora ? incerta A. S. Atl. XL f. 1 from Balt-

schick. The specimen figured is too imperfect to admit of a description. It is probably the same
species as Amphiprora punctata Pant. Ill PL XXXIX f. 547.

5. A. complexa G-reg. (1857). — Frustule quadrate with rounded angles, constricted in the

middle. L. 0,o89 to 0,102; B. 0,07 mm. Connecting zone with 7 to 8 divisions (about 2 in 0,oi mm.)

transversely striate. V. with reniform outline, and very excentric elevated keel, along which is a

row of puncta, about 8 in 0,oi mm. Strige of the valve curved and divergent from the central

nodule, about 20 in 0,oi mm. — Amphiprora complexa Gtreg. D. of Clyde p. 508 PL XII f. 62.

Auricula Oprcea Temp. a. Brun. D. foss. du Japon p. 25 PL IV f. 7 (1889)?

Marine, pelagic: Scotland! Balearic Islands! Rembang Bay (Debys Coll.)! Japan, fossil (Br.

a. Temp.)? Barbados!

This species, remarkable for its ' excentric keel, is rarely found in entire frustules, the thin

connecting zone being usually detatched in the course of preparation from the more silicious valves.

A. Ostrsea is in all respects similar to A. complexa, except as to the number of strige, which ac-

cording to Brun and Tempjire are only 7 to 9 in 0,oi mm.

6. Auricula minuta Cl. N. Sp. — Frustule quadrate with rounded angles. L. and

B. 0,02 to 0,05 mm. Zone thin with about 7 divisions in 0,oi mm. V. reniform, very slightly

indented in the middle. Margin with a row of puncta (7 in 0,oi mm.) along the median line.

Striae about 25 in 0,oi mm. delicate, almost parallel in the middle, curved at the ends. —
PL I f. 7, 8.

Marine: Sweden, Grullmarsfjord on Zostera and among Amphipleura (Berkeleya) DiUwynii,

frequent!

7. A. intermedia Lewis (1865). — Frustule elongated, rectangular with rounded angles, very

slightly constricted. L. 0,o7; B. 0,03 mm. Median line strongly inflected towards the centre of

the frustule. AlongJt is a row of puncta, 5 in 0,oi mm. V. in outline narrow, reniform. L. 0,07

to 0,11; B. 0,0 2 5 mm. Median line excentric, diverging from the central nodule towards the dorsal

side of the valve. Striae 15 to 16 in 0,oi mm. curved and divergent towards the median line. —
Amphora intermedia Lewis. Proc. Philad. Ac. Nat. Sc. PL I f. 7 (1865). Auricula japonica Br.

and Tempore, D. foss. du Japon p. 25 Pi. IV f. 8 (1889).

Marine: Adriatic! China! Japan, foss. (Br., Temp.), South Pacific Ocean (Van Heurcks Coll.)!

Port Jackson! New Jersey (Lewis), Honduras (Grun.).

8. A. javanica Cl. N. Sp. — Valve linear-lunate, very slightly constricted in the middle.

L. 0,17; B. 0,026 mm. Median line very excentric not inflected, close to the margin of the valve

and not bordered by a row of puncta. Striae 8, 5 in 0,oi mm., almost transverse, finely punctate.

— PL II f. 22.

Marine: Sumbava (Kinker Coll.)!

9. A. Amphitritis Castrac. (1873). — V. reniform. L. 0,055; B. 0,025 mm. Keel very

excentric, closer to the outer margin, to which its exterior wall is vertical. The interior wall

seems to be elevated in the middle, and to slope gently towards the somewhat sinuose interior

margin. Striae about 8 in 0,oi mm., undulating, not distinctly punctate, on the interior wall of

the keel alternately longer and shorter towards the keel, to which they diverge. — Castr. Atti del
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accad dei n. Lincei 1873 p. 406 PL VII f. 2. Peragallo Villefranche D. p. 42 PI. II f. 18. A. Sson-

taghii Pant. Ill PI. VII f. 104 (1893).

Marine: Marocco! Balearic Islands! Adriatic!

To the genus Auricula may belong Aur. Grunowii Pant. Ill PL XXXI f. 453. Amiphiprortf,

striata Pant. Ill PL XXXIX f. 543 and AmpMprora Fethoi Pant. Ill PL XLI f. 565 all un-

known to me.

Tropidoneis Cl. (1891).

Valve elongated, lanceolate, more or less convex and acute, frequently with a wing, or

longitudinal band, on one or both sides. Median line straight, on a central, or excentric, keel;

its central pores approximate. Axial area indistinct. Central area small, rounded, or transversely

dilated. Structure, fine puncta, forming transverse, not radiate, striae, and longitudinal, more or

less straight, much finer, strise. Connecting zone not complex.

Cell-contents. The cell of T. vitrea contains two chro-

matophore-plates along the connecting zone, they follow the in-

terior of the larger side of the valve; and send some divisions

into the keel (Pfitzer: Ban und Entw., p. 93).

The plates of T. elegans are similar, but they have

three deep constrictions nearly dividing them into almost equal

patches, the margins of which are deeply indented. T. Lepidop-

tera has also two strongly indented or serrated plates along the

connecting zone. At the ends of the frustiule are numerous small

granules in lively motion. T. conserta has an entirely different

arrangement of the cellcontents, so > that it seems questionable

whether this species should not be placed in Auricula, the di-

visions of the zone being perhaps too delicate to be visible.

T. conserta has along the neutral sid,e of the zone a flat plasma-

mass including two chromatophore-plates separated by a narrow,

oblique fissure. The plasma-mass has a broad sinus at each end.

The first known species of this genus is AmpMprora
vitred, named 1853 by W. Smith. Other forms have since then

been described by Gkbgort, GKevillb and others as Amphiprora,
including both forms with sigmoid median line and complex zone,

and with straight median line and not complex zone. Rabenhorst
1864 proposed (Fl. Eur. Alg. p. 257) for the former the generic name
Amphicampa (later on changed by Pfitzer and Grunow to Amplii-

t'i'opis) and' retailed the genus Awipfiiprora for the latter. As,
however, the first species of Amphiprora {A. alata KtJTZ), so de-

scribed as to be distinctly recognized, belongs, to the group with
sigmoid median line, it seems to me that that name, rather than
Amphicampa, should be retained for this group. In ,1871 Pfitzer
created the genus Flagiotropis, and family Plagiotropidce, for forms
with straight, excentric, keels lying diagonally in opposite direc-

tions, represented by P. laltica Pfitz. which is very probably the same as Amphiprora vitrea W. Sm.

For forms with excentric keels lying in parallel directions Grunow 1880 (Van Heurck's Syn.
PL XXII bis.) created the genus (or more correctly subgenus of Amphora) Amphoropsis, in which
he includes both forms with complex, and not complex, zones. In the year 1891 I (Diatomiste

I p. 51) proposed to unite in one genus, Tropidoneis, the forms of Amphiprbra with straight

median line, those of Plagiotropis, and of Amphoropsis with non-complex zone.

Tropidoneis elegans, 600 times magnified.
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The forms of Tropidoneis have boat-like valves, more or less strongly keeled. The keels are

straight (not sigmoid) and either central (Orthotropis), or excentric. In the latter case they are

either turned in opposite directions {Plagiotropis), or in the same direction (Amphoropsis). To treat

these groups as different genera seems to me not to be natural; as the excentricity of the keel

is subject to variation. On one or both sides of the keel there is frequently an expansion, or wine/,

which in the valvular view has the appearance of a longitudinal line. On the broader side of the

Tropidoneis concerta, 600 times magniiied.

Tropidoneis Lepidoptera, 500 times

. magnified.

valves of Plagiotropis there is frequently a longitudinal band, the nature of which is not quite

clear to me. It may be a wing, or a crest, as in many Nitzschiese, or perhaps a furrow.

Tropidoneis' has evidently a close affinity with the Nitzschise of tbe Grunowian divisions

Bilobatse and Pseudo-amphiprora. Among the Kaphidiese it may be akin to the carinated forms of

Gryrosigma, or the so called Donkinise. It is also closely related to the Naviculse of the section

fusiformes which, although their valves are not keeled, agree with Tropidoneis in the nature of

the sculpture of their values, in then non-complex zones, and in thei approximate central pores of

their median lines.,

The species of Tropidoneis do not inhabit fresh water. Forms of the section Plagiotropis

are very frequent in brackish water. The large, wingless forms of Orthotropis . are pelagic in their

habits, and the winged, marine. They occur in all parts of the world from the arctic seas to the

tropical, 'iifi '.»>'•' -s"**/

*f. The forms of Tropidoneis are in many cases very imperfectly known, so that several species

are to be regarded as doubtful. The study of them is difficult, especially as regards the nature of

the wings, which require a favourable position of the valves for their examination.

Artificial key.

I. Orthotropis, median line central or nearly central.

^ j
Valve without wings ;.

t — witli —
I
Valve moderately high

\ — very high . .
.;..':. • .
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I ValviValve thin . . . .4.
solid . . . T. solidula Cl.

j Frustule in zonal view elliptical T. antarctica Cl.

\ — — — rectangular T. membranarea Cl.

( Valve nearly flat ... . . . . T. longa Cl.

\ — elevated . . . 6.

I Wing close to the keel ... ... T. approximata Cl.

\ — not — . . .... 7.

(Central area indistinct or small T. Lepidoptera Greg.

distinct — . . . . T. maxima Gbbg.

i Stria

{

II. Plagiatropis Ppitzer, median line excentric; keels of the valves in contrary directions.

•ise coarse and distant . . . T. Zehra Cl.

close —
. . . ... 2.

n I
Striae crossed by blank, longitudinal bands . . . . . T. seriata Cl.

t ,— not — — — . . .... 3.

„ I
Valve not striate along the margin ... ... 4.

'I — striate to the margin 5.

. I Transverse striae about 15 in 0,oi mm. . . . T. japonica Cl.

I — — — 19 — T. semistriata Grun.

I
Frustule constricted in the middle .6.

not or slightly ... .... 9.

„ J
Wing or longitudinal band instinct ... . T. samoensis Grun.

'

I — — — distinct 7.

„ f Valve broad . T. sumbavensis Cl.

\ — narrow 8.

g III. about 0,08 mm. . . . . T. gibberula Grun.

I — 0,14 mm . T. chinensis Cl.

Q I Valve narrow, almost linear . . . ... 10.
'

' I — broader, lanceolate . . . 11.

j„ ( L. 0,2 to 0,27 mm. ... T. elegans Greg.

\ h. about 0,06 mm T. pusilla Greg.

jj / L. 0,o« mm T. Van HeurcMi Grun.
\L. 0,09 to 0,2 mm .'

'. 12.
,

..„ (Longitudinal band, if present, not interrupted .... 13.
'

\ — — interrupted in the middle T. lata Cl.

-„ j Longitudinal striae slightly finer than the transverse T. Kinkeriana Cl.

1
— — much — — '

T. vitrea W. Sm.

III. . Amphoropsis Grun., median line excentric; keels of the valves turned in the same
directions.

I Keels without coarse ribs .... T. recta Greg.
with — — T. concerta Lewis.

. I Keels

1. T. antarctica GtRUN. (1878). — Frustule membranaceous, elliptical in outline. L. 0,i 9 to 0,24;

B. 0,06 to 0,08 mm. Central area small, stauriform (the central nodule probably being a little

transversely dilated). Transverse and longitudinal strise 21 (16 to 18 Brun) in 0,oi mm., the me-
dian transverse strise more distant than the others. — Amphipr.? antarctica Gtrun. in Cl. M. D.
No. 125. Navicula Challengeri Grun. A. D. p. 64 (1880). Stauroneis glaciaHs Castrac. Voy. Challeng.

D., p. 25. PI. XXVII f. 11, 1886? Amphipr. fragilis Temp. u. Brun. D. fossiles du Japon, p. 14.

PI. IX f. 14 (1889).

Marine, pelagic: Antarctic Ocean! Japan, fossil (Brun.). i

2. T. membranacea Cl. (1873). Frustule membranaceous, rectangular, very slightly con-

stricted, with rounded angles. L. 0,25 to 0,35; B. 0,o7 to 0,125 mm. Central area indistinct.

Transverse strise 20 to 24, longitudinal 30 to 32 in 0,oi mm. — Amphiprora memhranacca Cl D
of the Sea of Java p. 12, PL II, f. 18.

Marine, pelagic: Java! Sumbava (Kinker Coll.)! Cohm (Deby Coll.)!
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3. T. solidnia Ol. N. Sp. — V. strongly silicious, in the zonal view linear, with straight

dorsal margin, curved at the ends. L. 0,i9; B. 0,o2 mm. Central area indistinct. Transverse

striffi 14 to 15 in 0,oi mm., composed of distinct puncta forming undulating longitudinal strise,

about 14 in 0,oi mm. — PI. II f. 19, 20, 21.

Marine: Remhang Bay (Uebys Coll.)!

4. T. longa Cl. (1873). — Frustule narrow, rectangular, with parallel margins, not constricted

in the middle. L. 0,i9 to 0,3; B. 0,025 to 0,036 mm. V. slightly convex, narrow, linear-lanceolate,

acute. Wings distinct, on both sides of the median line. Central area large, transverse. Trans-

verse striae 16 in 0,oi mm. Longitudinal strise about 28 in 0,oi mm. — Amphiprora longa Cl. D.

of Arct. S. p. 20 PI. Ill f. 15. — Icon. n. PL III f. 8.

Marine: Spitsbergen! Finmark! Grreenland!

Yar.? gracilis Grun. (1880). — V. in L. 0,2 to 0,28; B. 0,oi6 to 0,oi8 mm. Wings obsolete.

Central area small, transversely dilated. Transverse stria; 16 to 17 in 0,oi mm., longitudinal finer.

Frustule linear, somewhat constricted, B. 0,o28 (ends) to 0,02i (middle) — Amphipr. elegans v.

gracilis Grun. A. D. p. 64.

Marine:" Adriatic (Grun.).

5. T. Lepidoptera Greg. (1857). — Frustule elongated, rectangular, strongly constricted in

the middle. L. 0,i2 to 0,2o; B. 0,03 to 0,o4, at the constriction 0,oi3 to 0,oi8 mm. Wings di-

stinct, usually projecting above the central nodule. V. linear-lanceolate, with acute and frequently

apiculate ends. L. 0,i2 to 0,2o; B. 0,oi8 to 0,022 mm. Central area indistinct, or small, and trans-

versely lanceolate. Wing usually unilateral. Transverse striee 20 to 21 in 0,oi mm., finely

punctate. — Amphiprora Lepidoptera Greg. T. M. S. Vol. V. p. 76. PI I f. 39. D. of Clyde p. 505

PI. XII f. 59 (not. c). Rabh. a. Jan. Honduras D. p. 3. PL III f. 5. V. H. Syn. p. 120 PL
XXII f. 2, 3. Amphipr. quarnerensis Grun. Verb. 1860 p. 569 PL VII f. 1. Amphipr. mediter-

ranea Grun. 1. c. PL VII f. 3 (not V. H. Syn.)?

Marine: Finmark! North Sea (Sweden! England! France!) Adriatic! Macassar Straits!

King George's Sound! Sumatra! Port Jackson! Galapagos Islands! Colon! Barbados!

Var. samoensis Grun. (1880). — Frustule elongated, strongly constricted in the middle. L. 0,2;

B. 0,05 mm. Wings distinct, not projecting beyond the central nodule. V. lanceolate, acute. L. 0,2

to 0,26; B. 0,03 to 0,037 mm. Central area indistinct. Transverse striae 15 to 16 in 0,oi mm.
inside the wing, 14 in 0,oi mm. outside the wing. Wings on both sides of the median line. —
Amphipr. Lepidopt. var. samoensis Grun. A. D. p. 65.

Marine: Samoa! Tahiti (Grun.), Honolulu (Grun.).

Var. prohoscidea Cl. — V. linear-elliptical, apiculate. L. 0,075; B. 0,oi8 mm. Median line

slightly excentric. Wing unilateral, at some distance from the median line. Central area small,

orbicular. Striae transverse, 16 in 0,oi mm., faint inside the wing.

Brackish water: Africa, Cameroon!

Var. minor Cl. — V. in L. 0,o8; B. 0,oi3, at the constriction 0,oi mm. Wing unilateral. Striae

20 in 0,01 mm.
Marine: St. Lunaire (Temp. Perag. Types N:o 292 as T. Van-Heurchii).

Var. delicatula Grev. (1863). — V. in L. 0,o64 to 0,075; B. 0,oi5 mm. Striae 26 in 0,oi mm.
— Amphipr. delic. Grev. Edinb. N. Ph. J. XVIII p. 36 f. 15, 16.

Marine: Cette! Woodlark Island (Grev.), Labuan!

Amphiprora indica Grun. (Verb. 1860 p. 570, PL VI f. 13, PL VII f. 2) resembles Trop.

Lepidoptera biit is described as having a row of puncta along the median line. I have seen no

specimen of this form, which Grunow does not mention in his synopsis of the Amphiprorae in A. D.

— Amphiprora didyma W. Sm. (B. D. I p. 44, PL XV f. 125) has also puncta along the median

line. This diatom may perhaps be a Nitztchia.

K. Sp. Vet. Akad. Handl. Bd 26. N:o 2. 4
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6. T. approximata Cl. N. Sp. — V. narrow, lanceolate, with acute ends, very convex. L. 0,2

to 0,3; B. 0,034 mm. Central area indistinct. Wing unilateral, close to the median line. Trans-

verse strise 19, longitudinal about 30 in 0,oi mm. — PL III f. 20, 21.

Marine: Rembang Bay (Deby Coll.)! Macassar Straits (Grove Coll.)! Colon (Deby Coll.)!

7. T. adriatica Cl. N. Sp. — Frustule narrow, linear, slightly constricted in the middle.

L. 0,18; B.'^0,025 mm. Wings indistinct. V. narrow lanceolate. L. 0,2; B. 0,oi8mm. Central area

small, transverse, narrowed towards the margin. Transverse strise 15 to 16, longitudinal 27 in

0,01 mm. — PI. Ill f. 22, 33.

Marine: Adriatic!

8. T. maxima Greg. (1857). — Frustule strongly constricted in the middle. L. 0, 13 to 0,17;

B. 0,04 to 0,07, at the constriction 0,022 mm. Wings very distinct, projecting beyond the central

nodule. V. lanceolate, acute. L. 0,22 to 0,24; B. 0,032 to 0,o33 mm. Wing unilateral. Central

area distinct, narrow, transversely lanceolate. Transverse strise 15, longitudinal 21 in 0,oi mm., a

little more distant outside the wing. — Amphiprora maxima Greg. D. of Clyde p. 507, PI. XII
f. 61. V. H. Syn. p. 120 PI. XXII f. 4, 5. Gbtjn. A. D. p. 65.

Marine: North Sea! Mediterranean Sea! Adriatic! Java I Macassar Straits (Grove Coll.)!

Var. subalata Cl. — L. O,!.-) mm. Wing not projecting beyond the central nodule. Trans-

verse striae 19 in 0,oi mm., more distinct in the middle, punctate; puncta forming undulating,

longitudinal rows, about 16 in 0,oi mm.
Marine: Macassar Straits (Grove Coll.)!

Var.? decussata Cl. — V. in L. 0,i6; B. 0,024 mm. Transverse strise 15 in 0,oi mm., punctate;

puncta forming fine decussating lines, about 19 in 0,oi mm. — PI. Ill f. 24, 25.

Marine: Seyshelles (Van Heurck Coll.)!

Var. dubia Cl. a. Gkun. (1880). — L. 0,072 to 0,09; B. 0,012 to 0,oi3 mm. Central area

rounded. Transverse strise 17 to 18 in 0,oi mm. — AmpMpr. maxima var. dubia A. D. p. 65.

PI. V f. 89.

Marine: Finmark!

It seems to be generally considered that there are wings on both sides of the median line,

but so far as I have seen, on examining a number of specimens, there is a wing only on one of the

sides. The wings of one frustule are diagonal. The following insufficiently described and figured

species seem to be akin to T. maxima: Amphiprora oblonga Grev. (T. M. S. XI p. 20, PI. I f. 15,

1863), Amphipr. eximia Grev. (Edinb. N. Ph. J. XVIII p. 36 f. 13, 1863), Amphipr. Wendtii Witt
(J. Mus. Godeffr. H. I p. 69 PI. Vni f. 3, 1873).

9. T. sumlbavensis Cl. N. Sp. — V. lanceolate, gibbous in the middle. L. 0,15; B. 0,03 mm.
Central area unilateral, quadrate. Wing unilateral, very distinct. Transverse strise 19 in 0,oi mm.
Longitudinal strise very fine.

Marine: Sumbava (Kinker Coll.)!

This form is evidently nearlj'^ akin to T. maxima.

10. T. gibberiila Grun. (1882). — Frustule rectangular, with rounded angles, constricted in

the middle. L. 0,o7 to 0,09; B. 0,oi7 mm. Wing slightly projecting outside the central nodule.
V narrow, lanceolate, with subcapitate ends, insequilateral, the broadest side having a gibbosity
in the middle. B. 0,02 mm. Strise 16 in 0,oi mm. finely punctate. — Plagiotropis gibberula GuvN
in Cl. M. D. N:o 309. V. H. Syn. PI. XXII bis f. 12, 13.

Marine: Firth of Tay! China (Deby Coll.)!

11. T. pusilla Greg. (1857). — Frustule rectangular, with rounded angles, scarcely constricted
in the middle. L. 0,05.5; B. 0,012 mm. V. narrow, lanceolate, unilaterally gibbous. Central area
indistinct. Strise 15 in 0,oi mm. — Amphipr. pusilla Greg. D. of Clyde p. 504 PI. XII f. 56.

Marine: North Sea (Coasts of Scotland! Belgium!)
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12. T. chinensis Cl. N. Sp. — Frustule elongated, witli rounded ends, constricted in the

middle. L. 0,i4; B. 0,03 mm., at the constriction 0,oi8 mm. V. narrow, lanceolate, acute, unilate-

rally gibbous. L. 0,14; B. 0,02 mm. Central area transversely lanceolate. Transverse striae 18

in 0,01 mm., finely punctate. — PL III f. 5, 6, 7.

Marine: China (Deby Coll.)!

This form, which is somewhat doubtful as a species, resembles T. Lepidoptera.

13. T. seniistriata Grun. (1879). — V. somewhat membranaceous, elongated, rectangular,

slightly constricted. L. 0,075; B. 0,026 mm. V. lanceolate, acute. L. 0,09; B. O.ois mm. Keel

somewhat excentric. Transverse striaj 19 in 0,oi mm., not reaching the margin of the valve

where is a broad blank band. — Amphij^r. semistriata Gkun. A. M. D. N:o 196. Icon. n. P. Ill

f. 9, 10, 11.

Brackish water: South Africa!

14. T. japonica Cl. N. Sp. — V. strongly constricted in the middle. L. 0,n; B. 0,02 mm.
Wing projecting beyond the central nodule. Transverse strise 14 (wing) to IH (keel) in 0,oi mm.,

not reaching the margin, where is a blank band. Longitudinal strise fine, about 30 in 0,oi mm.
Marine: Sendai, Japan, fossil (Brun Coll.)!

15. T. elegans W. Sm. (1856). — Frustule linear, rectangular, not constricted in the middle.

L. 0,18; B. 0,04 mm. V. narrow, linear, very convex and inequilateral. L. 0,2 to 0,27; B. 0,oi3

mm. "Wing on the broader part. Central area small, rounded. Transverse striae 13 to 14 in 0,oi

mm.; longitudinal strise 23 in 0,oi mm. — Amphipr. elegans W. Sm. B. D. II p. 90. Grek. D. of

Clyde, p. 505 PL XII f. 58, 58 b. V. H. Syn. p. 122 pi. XXII f. 1, 6.

Marine: North Sea (Coast of Sweden! England! Belgium!) Mediterranean Sea! Adriatic!

Var. Adriatica Grun. (1880). — Frustule not constricted, narrowed towards the ends. L. 0,i7

to 0,30; B. 0,035 to 0,05 mm. V. in B. 0,oi8 to 0,02 mm. Wing distinct. Central area small.

Transverse striae 13,5 in 0,oi mm. Longitudinal strise finer but sharp. — Amphipr. eleg. v. Adria-

tica Grun. A. D. p. 64.

Marine: Adriatic (Grun.).

Var.? Poseicitzii Pant. (1889). — L. O.ios; Height 0,0225, in the middle 0,oi75 mm. Strise

22,5 to 25 in 0,oi mm. punctate. — Amphipr. (elegans var.?) Poseiv. Pant. II, p. 56 PL X, f. 181.

Marine: Hungary, fossil (Pantocsek).

It does not appear very probable that this form belongs to A elegans. The figure in Pan-

TOCSEKs work, although not clear, seems to represent some form of. T. vitrea.

16. T. Van Heurckii Grun. (1880). — Frustule nearly rectangular, not constricted. L. 0,o6;

B. 0,02 mm. On the broader side is a longitudinal band (wing?) forming a line, abruptly bent

at about one third of the length of the value. Striae 22 in 0,oi mm. — Flagiotropis Van Heurckii

Grun. V. H. Syn. PL XXII bis f. 6 to 8.

Brackish water: Belgium!

17. T, vitrea W. Sm. (1853). — Frustule elliptical, truncate, very slightly constricted in the

middle. L. 0,085 to 0,i45; B. 0,03 to 0,o4 mm. V. lanceolate, very asymmetrical. B. 0,oi2 to 0,oi8

mm. Central area indistinct. The broader side of the valve with or without a longitudinal band.

Transverse striae 18 in 0,oi mm. — Amphipr. vitrea W. Sm. B. D. I, PL XXXI f. 270. Flagiotropis

vitrea Grun. A. D. p. 67. V. H. Syn., PL XXII f. 7 to 9. Flagiotr. ialtica Pfitze: Bau und
Entw. p. 94, 1871? Flagiotr. vitrea var. Lindigii Grun. A. D. p. 67.

Brackish water: North Sea (coasts of Sweden! Belgium! England!) Atlantic coast of North

America! West Indies! California!

Var. mediterranea Grun. (1880). — Frustule nearly rectangular, slightly constricted in the

middle. L. 0,o75 to 0,15; B. 0,oi5 to 0,02 mm. The broader side of the valve with a longitudinal,

broad, indistinctly punctate band. Transverse strise 20, longitudinal 24 in 0,oi mm. — Flagiotro-
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jns (baltica var.?) mediterranea Grun. A. D. p. 66. Amphiprora {Flagiotr.\ medii. Grun. in V. H.

Syn. PL XXn f. 14.

Marine: Mediterranean Sea (Grun.), Adriatic (Grun.), Samoa (Grun.), Connecticut, Morris Creek!

Var. scaligera Grun. (1880). — Frnstule scarcely constricted. L. 0,i to 0,i3; B. 0,02 5 to 0,o'4 5

mm. The longitudinal band with coarse, transverse ribs. Strise 17 to 18 in 0,oi mm. — Plagiotr.

{baltica var.?) scaligera Grun. A. D. p. 66, PL V f. 90.

Marine: Finmark!

The longitudinal band in this species appears to be subject to great variation. In the type

it is always scarcely perceptible; in the varieties, it forms a broad band. — Amphiprora? superba

Grbv. (Edinb. N. Ph. J. XYIII p. 39 f. 17, 1863) represents probably a large form akin to T. vitrea.

18. T. seriata Cl. (1892). — V. in the zonal-view linear, with straight dorsal margin, cur-

ved only at the ends, not constricted in the middle, very elevated and distinctly asymmetrioal.

L. 0,4; Height 0,o4 mm. Transverse strise 12 in 0,oi mm. crossed by several, blank, longitudinal

bands. — Cl. Diatomiste I p. 75 PL XII f. 2 to 4.

Marine: Connecticut! Colon! Jamaica!

This species, evidently akin to T. elegans, is remarkable for its large size and the peculiar

striation; the striae forming several longitudinal rows.

19. T. Zebra Cl. (1892). — V. strongly asymmetrical, lanceolate. L. 0,i8; B. 0,03 mm.
Central area indistinct. There is a broad, marginal band on the broader side of the value. Strise

5 to 6 in 0,01 mm. inequidistant, finely punctate, puncta 21 in 0,oi mm. — [Cl. Diatomiste I

p. 75 PL XII f. 1.

Brackish water: Newark, N. Jers. fossil from the »Champlain epoch»! Brazil, S:t Vincent!

20. T. samoensis Grev. (1880). — Frustule strongly constricted in the middle. V. in length

0,095 to 0,12; B. 0,023 to 0,027 ram. Longitudinal band very obscure. Strise 16 to 19 in 0,oi mm.
somewhat more distant in the middle, punctate. — Plagiot. samoensis Grun. A. D, p. 67.

Marine: Samoa (Grun.), West Indies (Grun.).

21. T. Kinkeriana Cl. N. Sp. — V. strongly asymmetrical, not constricted in the middle.

L. 0,2; Height 0,o32 mm. The broader side of the valve with a very broad band. Central area

small, but distinct. Transverse strise 14, longitudinal 17 in 0,oi mm. — PL III f. 1, 2.

Marine: Sumbava (Kinker ColL)!

22. T. lata Cl. N. Sp. — V. not constricted. L. 0,135; Height 0,035 mm. On the broader

side of the valve there is a band interupted in the middle. Transverse striee 18 in 0,oi mm.
punctate; puncta, about 23 in 0,oi mm., forming undulating, longitudinal rows. — PL III f. 3, 4.

Marine: Java, Rembang Bay (Deby Coll.)!

23. T. recta Greg. (1857). — Frustule rectangular, with rounded angles, slightly constricted

in the middle. L. 0,o8 to 0,09; B. 0,02 to 0,028 ram. V. strongly inequilateral, without distinct

wing. Transverse strise 21 to 24 in 0,oi mm. — Amphipr. recta Greg. T. M. S. Vol. V. p. 76

PL I f. 40. Flagiotr. recta Grun. Cl. M. D. N:o 310. Ampkoropsis recta Grun. V. H. Syn. PL XXII
bis f. 9, 10.

Marine: Firth of Tay!

Var.? subplicata Grun. (1880). — L. 0,05i; B. 0,oi8 mm. Wing obscure. Transverse strise

17 in 0,01 mm. — Amphipr. plicata v. subplicata Grun. A. D. p. 65 PL V f. 88.

Brackish water: Sea of Kara (Grun.).

24. T. conserta Lewis. (1861). — Frustule membranaceous, rectangular, with rounded

angles, slightly constricted in the middle. L. 0,08 to 0,io; B. 0,034 to O.04 mm. V. lanceolate

Keel with a number of coarse, radiate ribs, — Amphipr. conserta Lewis. Proceed. Ac. Nat. Sc. of

Philad. 1861, PL I f. 5,
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Marine; G-uUtnarsfjord, Sweden! Atlantic coast of N. America (Lewis.).

This species, which I have found at Fiskebackskil (West-coast of Sweden) mong Zostera, is

scarcely silicious, the frustules disappearing almost completely, if burnt on a glasscover.

This very interesting species, according to Lewis lives in colonies, and forms curved iila-

ments of 12 or more frustules. He figures such a colony in top-view, which shows that the

frustules keep in contact by means of the wings.

Other species, which perhaps belong to Amphoropsis are Amphipr.? paradoxa Grbv. (Edinb.

N. Ph. J. XVIII p. 41 f. 21, 1863) remarkable for its coarsely moniliform strise, and Amph.
Thwaitesiana Grev. (1. c. p. 183 f. 9) notably distinguished by its strongly marked wings, which are

striate, other parts of the valve not showing any striation.

Dictyoneis Cl. (1890).

Valve elonga,ted, panduriform or lanceolate. Median line straight with the terminal fissures

usually in contrary directions. Valve with double structure; the upper stratum finely punctate,

with puncta disposed in decussating rows; the interior stratum irregularly reticulate with rounded

cellules. Marginal cellules frequently larger than the others, forming a row of false loculi. Con-

necting zone not complex.

The first known species of this genus is Navicula marginata Lewis. The larger marginal

cellules of several species give to the valves some appearance of Mastogloia, in which genus seve-

ral forms of Dictyoneis have by various authors been placed. In the year 1877 Gbtjnow expresses

the opinion that the margijial cellules seem not to belong to a separate plate as in Mastogloia,

but to the valve itself and proposes a new genus for Mast.? reticulata and the allied species. In

the year 1890 I proposed (Diatomiste I p. 14) for this genus the name Dictyoneis, founded on the

peculiar structure of the valve. Unfertunately I have in that paper committed an error, as I then

supposed the stratum with coarse reticulations to be the upper instead of the lower.

The median line of most species of Dictyoneis is straight and ends in terminal fissures, turned

in contrary directions. The central pores are moderately distant, except in D. naviculoides, where

they are very approximate. On both sides of the median line are narrow structureless zones, which

are more silicious than the other parts of the valve and are united to the central nodule.

The genus Dictyoneis is well distinguished from all the other naviculoid genera. Its syste-

matical place is doubtful, as there are no intermediate forms connecting it with other diatoms.

The structure of the outer stratum of the valve as well as the terminal fissures point perhaps

to some relation to Pleurosigma.

The species are all marine and belong to warmer seas. Fossil forms occur at Oamaru and in

Hungary.

This genus comprises forms, which are so closely connected, that the distinction of well

defined species is very difficult, as is frequently the case with truly natural groups. Such charac-

teristics as the outline of the valve, the coarseness of the reticulation etc. are very variable.

Artificial hey.

^ j Marginal cellules larger than the others ... . .3.
\ — — not — — . . 2.

„ J
Valves pandnriform D. jamaicensis Grev.

\ — lanceolate D. naviculacea Cl.

Valve not constricted ....£). Thumii Cl

3. { — slightly constricted . . . .... 4.

— strongly . . . . .... . ... 6.
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4.
j Marginal cellules of unequal size . . ... . . . . D. panduriformis

\ — — equal — ... . . . 5.

f Cellules of the valve 9 in 0,oi mm. . . D. subconstrieta Cl.

' \ — — — 17 — . . D. Pantocseki Cl.

„
I
Segments narrow, linear . . I), rugosa Temp. a. Bk.

I
— broad — . . 7.

_
I
Marginal cellules about 5 in 0,0 1 mm I), marginata Lewis.

'

\ — — — 10 — D. mastogloides Pant.

1. D. navicnlacoa Cl. (1890). — V. elliptic-lanceolate. L. 0,09; B. 0,23 mm. Central nodule

very small, surrounded by a moderately large, orbicular area. Terminal fissures indistinct, turned

in the same direction. Cellules of tlie valve of about equal size, 10 in 0,oi mm. Transverse striee

not seen. — Cl. Diatomiste I p. 15. Icon. n. PL V f. 34.

Marine: Pensacola, Florida!

This species, of which I have seen one specimen only, seems to be extremely rare.

2. D. jamaicensis Grbv. (1868). — V. strongly constricted in the middle with cuneate or

elliptic-lanceolate segments and obtuse ends. L. 0,08 to 0,12; B. 0,024 to 0,032, at the constriction

0,013 to 0,02 mm. Terminal iissures in opposite directions. Cellules of the valve about 11 in 0,oi

mm., obscure around the central nodule. Transverse strise 24 to 27 in 0,oi mm. — Nav. jamai-

censis Grev. T. M. S. XIV p. 126 PI. XII f. 23. Nav. tortuosa Leud.-Fortm. D. de Ceylan p. 34

PI. II f. 26 1879 -Mastogloia? reticulata Peragallo D. de Villefr. PL II f. 10, 1888. — PL V f. 32.

Marine: Mediterranean Sea! Adriatic! Eed Sea (Van Heurck Coll.)! Ceylon! Sumatra (Deby

Coll.)! Cebu (Grove Coll.)! New Guinea (Grove Coll.)! West Indies (Grev.).

Var. gigantea Cl. — L. 0,21; B. 0,o4s at the constriction 0,022 mm. Cellules about 16 in

0,01 mm. Striae 23 in 0,oi mm.
Marine: Oamaru, New Zealand, fossil (Grove Coll.)! — PL V f. 35, 36.

3. D. marginfita Lewis (1861). — V. strongly constricted in the middle. L. 0,8 5 to0,i8;

B. 0,024 to 0,044, at the constriction 0,oo8 to 0,022 mm. Segments cuneate to elliptical, with ob-

tuse extremities. Terminal fissures in opposite directions. Marginal cellules of equal size, 4 to 5

in 0,01 mm. Cellules of the valve 8 to 12 in 0,oi mm.
The following forms may be distinguished.

., j Marginal cellules forming a broad band ... Var. spectatissima.
'

\ — — — narrow — 2.

f Valve about 3 times longer than broad 3.

Var. intermedia.S.
I

— 4 - — — .».. .„.„,„c

I
— 5 to 6 — — — 4.

{Segments cuneate Var. typica.

— elliptic-lanceolate Var. Janischii.

— elliptical with rounded ends Var. Clevi.

to 0,12 mm Var. commutata.

Var. gigantea.
j L. 0,11

I
L. 0,18

Var. typica Cl. — V. about 3 times longer than broad, deeply constricted, with cuneate,

obtuse segments. L. 0,o85 to 0,i5; B. 0,o24 to 0,037, at the constriction 0,oo8 to 0,oi5 mm.
Marginal cellules 4 to 5 in 0,oi mm., forming a narrow band; cellules of the valve 8 to 12 in 0,oi

mm., forming irregular, transverse rows. Transverse strise 26 to 27 in 0,o: mm. — Navicula mar-
ginata Lewis Proced. Acad. Nat. Sc. Philad. 1861 p. 64 PL II f. 1. Nav. strangulata Grbv. T. M.
S, XIV p. 126 PL XII f. 24; 1866. — Nav. reticulata Grxin. Hedwigia VI p. 26. Mastogloia?
reticulata Grun. M. M. J. 1877 p. 175 PL CXCV f. 4. Navic. Kossuthii Pant. 1 p. 26 PL XVI
f. 120; 1886. Dictyoneis marginata Cl. Diatomiste I p. 16 1890. A. S. Atl. PL CLX f. 20 23
28, 29. CLXXXVIII f. 47.

'
'



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 26. N:0 2. 31

Marine: Mediterranean Sea, Alexandria (Deby Coll.)! Levant (Grove Coll.)! Delaware (Lewis)

Florida! "West Indies! Colon! Gulf of Mexico! Java (Atl.) Fossil Szakal, S:t Peter, Hungary^
(Pantocsek).

Var. Janischii Castr. (1886). — Segments elliptic-lanceolate, obtuse. L. 0,i; B. 0,025 to

0,03, at the constriction 0,oi5 mm. Marginal cellules 4 to 4, 5 in 0,oi mm. Cellules of the valve

10 to 11 in 0,01 mm. Transverse striae 26 to 27 in 0,oi mm. — Navic. Jan. Castr. D. Voyage
Challenger p. 29 PI. XXX f. 5. Mastogloia reticulata var. japonica Brun. D. fossiles du Japon

p. 72; 1889. Dictyoneis marginata A. S. Atl. CLX f. 17, 18, 19, 21. B. marg. v. Jan. A. S. Atl.

CLXXXVIII f. 50.

Marine: Madagascar (Brun Coll.)! Cebu! Java (Atl.), Japan (Atl.), Samoa (Atl.). Galapagos

Islands! Bermudas (Castr.) Florida! Campeachy Bay! Colon (Deby Coll.)! Oamaru fossil, (Atl.)

Var. Clevei Brun. (1889). — Segments broad, elliptical, with rounded ends. L. 0,ii to 0, 125;

B. 0,04 2, at the constriction 0,oi3 mm. Marginal cellules 3 to 4 in 0,oi mm. — Mastogloia Clevei

Brun a. Temp. D. foss du Japon p. 39 PL IX f. 18. D. margin, v. Clevei A. S. Atl. CLXXXVIII, 46.

Marine: Java! Japan fossil and living, (Brun).

Var. intermedia Cl. — Segments narrow, elliptical. L. 0,12; B, 0,03, at the constriction

0,014 mm. Marginal cellules 4 in 0,01 mm. Cellules of the valve 10 in 0,oi mm. Transverse

striae 24 in 0,oi mm. — Mastogloia Clevei Brun. A. S. Atl. PI. CLX f. 34, 35.

Marine: Nossi Be (Brun Coll.)! Japan (Atl.).

Var. commutata Cl. — V. about 6 times longer than broad, gently constricted in the middle.

Segments narrow, elliptical to elliptic-lanceolate. Ends obtuse. L. 0,ii to 0,12; B. 0,02i to 0,025,

at the constriction 0,oi to 0,i2 mm. Marginal cellules 5 to 6 in 0,oi mm. Cellules of the valve

12 in 0,01 mm. Transverse striae 25 in 0,oi mm. — Dictyoneis marginata f. elongata A. S. Atl.

CLX f. 30.

Marine: Manila (Deby Coll.)! Macassar Straits (Grove Coll.)! Sumbava (Kinker Coll.)! Cam-
peachy Bay! Rio Janeiro (Deby Coll.)!

Var. gigantea Cl. — V. as in the Var. commutata. L. 0,i8; B. 0,044, at the constriction

0,022 mm. Marginal cellules 4 in 0,oi mm. Cellules of the valve 9 in 0,oi mm.
Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

Var. spectatissima Grbv. (1866). — V. strongly constricted, with cuneate, obtuse segments.

L. 0,09 to 0,13; B. 0,03, at the constriction 0,oi3 mm. Marginal cellules broad, 4 in 0,oi mm.
Cellules of the valve coarse, 8 in 0,oi mm. Transverse striae 23 in 0,oi mm. — Navic. spectatissima

Grbv. T. M. S. Vol. XIV p. 84 PL IX f. 29. Dictyoneis sped. A. S. Atl. CLX f 24 to 26, 32.

Marine: Zanzibar (Grev.) Seychelles (Van Heurcks Coll.)! Campeachy Bay (Atl.), Campeachy
Bank (Atl.).

4. D. Thumii Cl. (1890). — V. linear-lanceolate, with obtuse ends. L. 0,ii to O.is; B. 0,022

to 0,032 mm. Terminal iissures in contrary directions. Marginal cellules 4 to 5 in 0,oi mm., of

equal size. Cellules of the valve about 11 in 0,oi mm. Transverse striae 24 to 25 in 0,oi mm. —
Cl. Diatomiste I p. 16. Icon. n. PL V f. 33. A. S. Atl. CLXXXVIII f. 44, 45.

Marine: Red Sea (Atl.) Seychelles (Van Heurck Coll.)! Java! Cebu! China! Brazil. (Atl.).

D. Thumii. is nearly akin to D. marginata var. commutata. The fig. 31 PL CLX and fig.

49 PL CLXXXVIII in A. S. Atl. seem to represent intermediate forms, as also Pseudodictyoneis

Pant. Ill PL I f 8.

5. D. subeonstricta Cl. N. Sp. — V. slightly constricted, with broad, elliptic-lanceolate

segments. L. 0,05 5 to 0,083; B. 0,024 to 0,03, at the constriction 0,oi8 mm. Marginal cellules 4

in 0,01 mm. Cellules of the valve 9 in 0,oi mm. Transverse striae 23 in 0,oi mm. — PL V f. 31.

Marine: Madagascar! Cebu! Campeachy Bay!

This form is nearly akin to D. marginata var. Janischii and is perhaps more correctly to

be appreciated as a less constricted form of this variety.
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6. D. mastogloidea Pant. (1886). — V. strongly constricted, with cuneate, obtuse ends.

L, 0,07 8; B. 0,0 24; at the constirction 0,oi3 mm. Marginal cellules about 10 in 0,oi mm. Cellules

of the valve 14 in 0,oi mm. — Nav. mast. Pant. I. p. 27 PL XXI f. 192.

Marine: Hungary, fossil (Pant.).

This species appears, to judge from the fig. in Pantocsek's work, to connect D. marginatq,

and D. jamaicensis •

,

;

7. D. rugosa Temp. a. Brun. (1889). — V. narrow, about 7 times longer than broad, gently

constricted, and with linear, subtruncate segments. L. 0,2 to 0,22.^; B. 0,026 to 0,03, at the con-

striction 0,013 mm. Terminal fissures in contrary directions. Marginal cellules small, 5 in 0,oi

mm. Cellules of the valve obscure. — Mastogloia rugosa Temp. a. Brun. D. fo3s. du Japon p. 39

PL IX f. 20. Dictyoneis rugosa Cl. Diatomiste I. p. 17. A. S. Atl. CLX f. 33.

Marine: Japan, fossil (Temp. Br.).

8. D. Pantocsekii Cl. (1890). — V. gently constricted, with tongue-shaped segments and

obtuse extremities. L. 0,u; B. 0,034, at the constriction 0,027 mm. Median line with the termi-

nal fissures in contrary directions and approximate central pores. Marginal cellules 5 in 0,oi mm.,

of equal size, forming an uninterupted marginal band. Cellules of the valve about 17 in 0,oi mm.,

arranged in irregularly undulating transverse and longitudinal rows. Transverse strige 25 in 0,oi

mm. — Navic. mastogloidea Pant. II PL XXVI f. 387. — Bid. Pant. Cl. Diatomiste I p. 16.

Marine: Hungary, fossil!

9. D. panduriformis Cl. (1881). — V. slightly constricted, with tongue-shaped segments

and obtuse ends. L. 0,097; B. 0,027, at the constriction O.019 mm. Terminal fissures in contrary

directions. Marginal cellules about 4 in 0,oi mm., af unequal size, absent in the middle and at

the ends. Transverse striae 20 to 21 in 0,oi mm. — Mastogloia panduriformis Cl. N. R. D. p. I

PL I f. 1. Diet. pand. Cl. Diatomiste I p. 16; 1890.

Marine: Galapagos Islands!

Pleurosigma W. Sm. (1852).

Valve linear to lanceolate, more or less sigmoid, symmetrical. Median line sigmoid with

small central nodule and the ends turned in contrary directions. Axial area indistinct. Central

area indistinct or small. Structure: small puncta disposed in transverse and oblique rows. No lon-

gitudinal lines. Frustule with narrow, simple zone, arcuate or not. — Cell-contents (of P. angula-

tnm) two chromatophores, indented at their margins. The median part of each chrOmatophore

branches into a large elongated lobe along the interior of one of the valves, and into two similar

lobes on the other valve. Division begins by a fissure across the median lobe. After the division

of the cell the parts of the chromatophore migrate to the inner side of the old valves (0. MCller,

Ber. d. Deutsch. Bot. Ges. 1883 p. 478).

The sigmoid Naviculee were named Navicula Sigma by Ehrbnberg. Hassall (A. History of

Brit. Freshw. Algse 1845 p. 435) proposed for them the name Gyrosigma, which was adopted by
Rabbnhorst (Die Slissw. Diat. 1853) but not by other diatomists, who preferred the newer name
Pleurosigma formed 1852 by W. Smith, who published the first monograph of the species (Ann.

Mag. Nat. Hist. 2 ser. IX p. 1). The genus Pleurosigma, as accepted by all diatomists, includes

forms with a structure of small puncta or alveoli, disposed in transverse rows, which are crossed

by other rows, either longitudinal, or obliquely decussating. There are no intermediate forms be.

tween these two types, and I think they may justly be regarded as different genera. For the

forms with the puncta in transverse and longitudinal rows, I adopt the name Gyrosigma, although,
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as Grunow remarks, this name involves a tautology. For the forms with the puncta disposed in

transverse and oblique rows, I reserve the name Pleurosigma. In Pleurosigma I also include such

of the forms of the Grunowian genus Rhoicosigma, as have the same disposition of the strise as

the true Pleurosigma. I have also included in Pleurosigma the Uonkinise with decussating strise.

The generic name Staurosigma may be abolished as it was founded in 1860 by Grdnow for Ehren-

bergs Stauroneis Sigma, which is nothing but a frustule of P. Normanii var. fossilis (Perag. Monogr.
de Pleuros. p. 26). For the few asymmetrical forms of Pleurosigma Donkin proposed in 1858

(Trans. Micr. Soc. Vol. VI) the generic name Toxonidea. I felt at first inclined to include these

forms in the genus Pleurosigma, but as such a change would be of little importance and the name
Toxonidea is so generally in use, I have decided to retain the latter genus.

Pleurosigma, as here defined, comprises a large number of closely connected forms and is

not nearly related to any known genus, with the exception of Toxonidea. Among the Naviculse

some ievf forms (N. Placenta Ehb., N. Quincunx Cl.) have the same disposition of the alveoli, but

in other respects they are diff'erent. The same disposition of the alveoli is found also on the keel

of Amphiprora gigantea, and in a few Mastogloise.

All true Pleurosigma-forms are marine. A few are pelagic in their habits. They occur in

all parts of the' world.

The distinction of species is a matter of difiiculty. Grunow has in his monograph (Arct.

Diat. 1880) used as characteristics for the groups the angle at which the oblique rows of puncta

cross each other. Peragallo (Monographie du genre Pleurosigma, Diatomiste 1890—91) has adopted

the same method, which I think cannot well be maintained as a natural arrangement.

Artificial key.

1,

S.

3.

4.

5.

6.

7.

8,

9.

10.

11.

IS.

13

14.

16.

f ValviValve very slightly or scarcely sigmoid .

sigmoid —
{Median line straight, central

— — sigmoid —
( Ends rostrate . .

not

{Median oblique striae more distant than the others .

{Transverse and oblique striae equidistant ....
— striae closer than the oblique

J
Valve rhomboid-lanceolate

\ — narrow linear-lanceolate .

( Ends with a lunate mark

{
^ without — —

Valve lanceolate

narrow, linear-lanceolate

{Transverse striae 19 in 0,oi mm
— — as — ...

{Median oblique striae more distant than the others

{Valve narrow-lanceolate

— broadly

/ Ends rostrate ....
\ — not

„ ) Ends acute . .

\ — obtuse . .

{Median line central

— — excentric

f
Valve 14 to 20 times longer than broad

\ — 10 or less

K. Sv. Vet. Akad. Hand. Band 26. N:o 2.

.2.
14.

3.

... .10.

. P. cuspidatum Cl.

4.

.... P. nicobaricum Gkun.

5.

.... 6.

... 7.

. P. directum Grun.

P. nubecula W. Sm.

. . P. Eudon Pant.

... 8.

. . P. galapagense Gl.

9.

P. Peragalli Bbun.

P. ibericum Pek.

11.

12.

. P. naviculaceum Bbeb.

. . P. hungaricum Be. a. Cl.

P. lanceolatum Donk.

13.

... P. pelagicum Pek.

. . . .P. marinum Donk.

15.

30.

Clevei Gbtjn. (P. longum var.)

16.
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J
Median oblique stria more distant than the others • • • 17.

\ _ _ _ not 18.

I Valve linear-lanceolate . . • • -P- austraU Grun.

\ — lanceolate P. Normanii Half.

{Transverse and oblique striai equidistant . ... 19-

— striffl closer than the oblique 21.

— — more distant — 24.

I Valve narrow P. delicatulum W. Sm.

\ — broad 20.

f
Strise 28 in 0,oi mm P. javaniewm Gbun.

16.

17,

19,

'

) — 18 to 22 — P. angulatwm Qubk.

„,. j Oblique striae at an angle of 90° 22.

\ — — — about 60° P. elongatvim W. Sm.

„- I Ends with a lunate mark P. IcergvMense' Gbtjn.

\ — without — 23.

„„ f Median line central at the ends P. longum Cl.

'

\ — — excentric P. subrigidum, Gbun.

„. fEnds obtuse 25.

' \ — acute 28.

np. ) Valve large, about 0,3 mm. in length 26.

\ — small — 0,1 — or less 27.

„„
I
Valve straight P. rigidum W. Sm.

\ — sigmoid P. prcdongum Cl.

„_ ( Transverse strise 24 in 0,oi mm P. salinarum Grttn.

\ — — 27 — P. minwtum Grun.

„„ / Valve linear, strongly sigmoid at the ends P. Brunii Cl.

\ — lanceolate — — — 29.

„.
J
Transverse strise 17 in 0,0 1 mm P. Grundleri Grun.

t — — 21 to 24 — P. Stuxbergii Cl. «,. Gb.

„. f Median line ilexuose P. incertum Per. (P. falcatum Done).
<*»•

\ _ _ not 31.

„
I
Median line enclosed between longitudinal lines P. Exul Cl.

^^- ^ - not - - - 32.

32.

34. {^^1-

Central area large P. umbilicatum Cl.

small or indistinct 33.

„„ (Oblique strise at an angle of 90° 34.

t — _ — _ less than 90° 37.

: Valve broad, lanceolate 35.

narrow, linear-lanceolate 36.

„. ( Median oblique striae more obtuse than the others P. majus Gbun.
'

I
— — — not — — P. Reros Cl.

.,„ ( Frustule arcuate P. Weissflogii Gbun. (P. formosum var. Arcus).

\ — not P. formosum W. Sm.

„„ j Valve linear 38.
' \ — lanceolate 40.

„„ f Valve carinated P. carinatum Done.
^"-

i - not 39.

/ Median line strongly excentric P. obscurum W. Sm.„ / Median line

f Ends subrostrate P. JBstuarii BrSb.
^-

\ - not 41.

... f Valve rhomboidal 43.

\ — narrow lanceolate 43,

.g )
Transverse strise about 17 in 0,oi mm p, rhombeum Grun.

I — — — 24 — P. latum Cl.

^g f Striae about 22 in O.oi mm p. acutum Nobm.

I — 20 — P. maroccanum Cl.

1. P. Nubecula "W. Sm. (1853). — V. narrow lanceolate, not, or slightly, sigmoid, with sub-

cute ends, L. 0,095 to 0,i6; B. O.oie to 0,02 mm. Median line straight, ,central. Transverse and
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oblique striae equidistant, 20 to 24 in 0,oi mm.; angle about 60°. — P. Nubecula W. Sm. B. D. I

p. 64 PI. XXI f. 201. (tRUN. a. D. p. 52. Per. V f. 26. P. Nub. var. parvula Grun. A. D. p. 52.

P. Thumii Castr. in Per. p. 14 PL V f. 25 (1891).

Marine: Finmark! North Sea! Adriatic (Grun.), Sumatra (var. in L. 0,i4; B. 0,oi4 mm.
Striae 26 in 0,oi mm.)! California!

Var. intermedia W. Sm. (1853). — L. 0,i4 to 0,44; B. 0,o2 to 0,022 mm. Striae 20 to 22 in

0,01 mm. — P. interm. W. Sm. B. D. I p. 64 PI. XXI f. 200. V. H. Syn. p. 116 PI. XVIII f. 6.

Per. p. 13 PL V f. 27, 28.

Marine: Nortb Sea! Port Jackson!

Var. amphipleuroides Grun. (1867). — L. 0,i3 to 0,3 mm. Striae 24 to 27 in 0,oi mm. — P.

interm. v. amphipl. Grun. Hedwigia 1867 p. 29.

Marine: Honduras (Grun.).

Var. subrecta Cl. (1880). — L. 0,28; B. 0,022 mm. Transv. and obi. striae 'Vm '^/is- 'V19 i^i

0,01 mm. — P. subrect. Cl. A. D. p. 14 PL III f. 72. Per. V, 30. P. elongatum var. balearica

Per p. 7 PL II f. 22.

Marine: Greenland! Finmark! Sea of Kara! Balearic Islands!

Var. mawritiana Grun. (Ms). — L. 0,i3 to 0,i6; B. 0,012 to 0,oi3 mm. Transv. and obi.

striae 22,5 in 0,oi mm.
Marine: Mauritius (Grun.).

There is no diiference between P. Nubecula and P. intermedium except in the size. By its

varieties P. Nubecula is closely connected with P. elongatum.

2. P. Peragalli Brun. (1891). — V. narrow lanceolate, gradually tapering from the middle

to the obtuse ends. L. 0,3; B. 0,04 mm. Central nodule small, rounded. Median line straight,

central. Transverse striae closer than the oblique. Transv. and obi. striae >'/i5 (Per)i ^Vig (Brun's

fig.) in 0,01 mm. — P. Pera^. Beun. in Per. p. 9 PL III f. 20. D. esp. n. PL XX f. 6.

Marine: Japan, fossil (Brun.).

Var. perangusta Cl. — L. 0,3; B. 0,oi8 to 0,024 mm. Transv. and obi. striae 17131 "/le

in 0,01 mm.
Marine: China (Deby Coll.)! Balearic Islands!

Var. gracilior Cl. — L. 0,i8; B. 0,012 mm. Transv. and obi. striae ^Yi9 ^^ 0)0i raxa.

Marine: China (Deby Coll.)!

This species seems to be nearest akin to P. subrigidum and P. longum. It has exactly the

shape of P. intermedium, but the striation is different.

3. P. ibericum Per. (1891). — V. narrow lanceolate, with slightly rostrate, obtuse ends.

L. 0,09 to 0,12; B. 0,0 15 to 0,02 mm. Median line central, slightly flexuose, curved at the ends.

Transv. and obi. striae ^^aoi ^V22 (Per.), ^^/jj in 0,oi mm. Median striae less acute. — Per. p. 8

PL III f. 12.

Marine: Balearic Islands!

4. P. cuspidatuiu Cl. (1881). — V. broad, lanceolate, scarcely sigmoid, with produced and

rostrate ends; L. 0,o7 7 to 0,i; B. 0,022 to 0,025 mm. Median line straight, central. Transv. and

obi. striae "/jg, ^"/ji. "Act 'V22' '^724 ^^ *^'0' ^^- — ^- lanceolatum var. cusp. Cl. N. R. D. p. 5

PL I f. 7. Per. V. f. 16.

Marine: Firth of Tay! Port Jackson!

5. P. directum Grun. (1880). — V. rhombic-lanceolate, subacute. L. 0,243; B. 0,o4 mm.

Median line straight, central. Transv. and obi. striae 18,5 in 0,oi mm. Angle 60°. — Grun. A. D.

p. 53. Cl. M. D. N:o 125. Per. V. f. 29.

Marine: Antarctic Ocean (Grun.).
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6. P. galapageuse Cl. N. Sp. — V. scarcely sigmoid, lanceolate, tapering from the middle

to the subacute ends. L. 0,17; B. 0,o46 mm. Median line straight, central. Transv. and obi. striae

I'/u in 0,01 mm. Angle about 90°. — PI. IV f. 16.

Marine : G-alapagos Islands

!

This form is nearly akin to P. nicobaricum, but differs by the median ^ striae, which are not

more distant than the terminal.

7. P. Eudon Pant. (1886). — V. scarcely sigmoid, lanceolate, tapering from the middle to

the subacute ends. L. 0,28; B. 0,05 mm. Median line straight, central. Transv. and obi. striae

'Vij (on the fig. in Pant.). Ends of the valve with a lunate marking. — Pant. I p. 30 PL XXI
f. 190. Per. Ill f. 21.

Marine: Hungary, fossil (Pant.).

8. P. nicobaricum Geun. (1867). — V. scarcely sigmoid, lanceolate, gradually tapering from

the middle to the subacute ends. L. 0,14; B. 0,035 to 0,04 mm. Median line central, straight.

Obliqiie striae more distant in the middle. Transverse striae coarser than the oblique (15 to 16 in

0,01 mm. according to Grun.). Transv. and obi. striae '^720 in 0,oi mm. (Perag.). Median oblique

striae 20, terminal 24 in 0,5 1 mm. (Perag.). — P. validum var.? nicob. Grun. Novara p. 101 PL I.

A. f. 20. P. nicobar. Grun. A. D. p. 51. Per. p. 10 PL IV f. 9. P. afftne var. nieob. Grun. in

V. H. Syn. Suppl. PL C. f. 34.

Marine: Nankoori, fossil (Grun.), Belgium (V. H.).

Var. Sagitta Brun. and Temp. (1889). — V. rhombic-lanceolate. L. 0,i5 to 0,175; B. 0,03

to 0,036 mm. Median oblique striae 12 to 14, terminal 17 to 20 in 0,oi mm. (Brun.). — P. Sagitta

Brun. and Temp. D. foss. du Japon p. 49 PL IX £ 19. Per. IV f. 13.

Marine: Japan, foss. (Brun.).

Var. hamulifera Brun. (1889). — V. rhomboidal. L. 0,o9 to 0,12; B. 0,025 to 0,03 mm.
Median line central, straight, curved at the ends. Median oblique striae more distant than the

terminal striae which are at an acuter angle. Transv. and obi. striae ^721 (21 to 24 Brun) in 0,o 1

mm. — P. hamuliferum Brun. D. foss. du Japon p. 48 PL IX f. 5. Pee. p. 13 PL V f 31. P.

nicob. var. indica Per. IV f. 12.

Marine: Japan (Brun.), China (Deby Coll.)! Sumatra (Per).

The original P. nicobaricum greatly resembles my P. galapaginse, but accot-ding to Grunow
(A. D.) it is nearly akin to P. affine and the fig. in V. H. Syn. evidently represents a form akin

to P. Normanii. This is also the case with P. Sagitta Brun. As to P. hamuliferum I have not

seen Brun's original specimens, and his description of the striation is incomplete. In Deby's collec-

tion I have seen a specimen closely resembling P. hamuliferum and evidently nearly akin to P.

Normanii. It closely resembles P. nicob. var. indica Per. It seems probable that the original P. nico-

baricum may be identical with P. galapagense, and that P. nicob. Grun. in V. H. Syn., Per, gra-

duates into P. Normanii.

9. P. naviculaceum Br^b. (1854). — V. not, or slightly sigmoid, lanceolate, acute. L. 0,o8

0,1; B. 0,015 to 0,02 mm. Median line strongly sigmoid. Median oblique striae more distant than

the terminal, 'w'hich are at an acuter angle. Transv. and obi. striae 'Vi6> "/i7> ^Vis- — P-navic. Br^b.

Mem. de la Soc. du Cherb. 1854 f. 7. Grun. A. D. p. 51. V. H. Syn. Suppl. PL C. f. 35. P.

transversale W. Sm. B. D. II p. 96 (1856). P. japonicum Castr. D. Challenger Ex. XXIX f. 14.

Marine: North Sea! Mediterranean! Ceylon! Java! Labuan!

Forma minuta. L. — 0,05; B. 0,oi5 mm. Transv. and obi. striae 22/^^.

Marine: Sumatra! Bab el Mandeb.!

10. P. hungarieum Brun. and Cl. (1889). — V. broadly rhomboidal, slightly sigmoid, acute.

L. 0,1 to 0,13; B. 0,04 5 to 0,0 6 mm. Median line strongly sigmoid. Central nodule orbicular.

Median oblique striae forming a larger angle than the terminal, which are more acute. Transv.
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and obi. strise i*/,, (2o/,g Pbeag.) in O.oi mm. — Beun. and Temp. D. foss, du Japon p. 48 PI. IX
f. 9. Pek. p. 11 pi. IV f. 14.

Marine: Hungary, Kekke! Japan (Brun.).

11. P. pelagicum Per. (1891). — V. scarcely sigmoid, lanceolate, acute. L. 0,i6 to 0,17;

B. 0,023 to 0,025 mm. Median line strongly sigmoid. Median oblique striae not more distant than

the others. Transv. and obi. striae ^Viq) lio- Angle about 65°. — P. acutum var. australica and
P. pelagicum Per. p. 7 PI. Ill f. 3.

Marine (pelagic): Bay of Bengal! Java (Deby Coll.)!

This species was mistaken by me for P. acutum var. austral., which is more like the fig. 2

PI. Ill in Per. Monograph. It seems nevertheless akin to P. acutum, and to be related to that

species as P. naviculaceum is to P. Normanii.

12. P. lanceolatnm Donk. (1858). — V. scarcely sigmoid lanceolate, with slightly pro-

tracted acute ends. L. 0,o8 to 0,i; B. 0,023 to 0,025 mm. Median line flexuose. Transv. and obi.

strise equidistant 20 to 22 in 0,oi mm. Angle about 60°. — Donk. T. M. S. 1858 p. 22 PL III

f. 4. G-RUN. A. D. p. 53. Per. p. 12 PL V f. 14. P. transversale /J Roper M. J VI p. 25 PL III

f. 11. P. cestuarii Per. V. f. 13?

Marine: Coasts of Scotland £ind England!

Var. tahitensis Grdn. (1880). — L. 0,ii8; B. 0,oi6 mm. Striae 22 in 0,oi mm. t— P. lane,

var. tahit. Grun. A. D. p. 53.

Marine: Tahiti (Q-run.).

The median striae of P. lanceolatum are a little more distant than the terminal, which
points to an affinity with P. naviculaceum. On the other hand it is nearly related to P. aistuarii,

into which species it seems to graduate.

13. P. miirinum Donk. (1858). — V. very slightly sigmoid, lanceolate, with obtuse ends.

L. 0,11 to 0,18; B. 0,02 to 0,03 mm. Median line undulating, excentric towards the ends. Central

rtodule rounded. Transv. and obi. striae 21/,^, 23/,^^^ 2*/^^^ 20/^^ (Barbados). — Donk. T. M. S. VI
p. 22 PL III f. 3. Per. Ill f. 11. P. mar. var. Antillarum Per. p. 8 PL III f. 19. P. mar. var.

harhadensis Grun. A. D. p. 50.

Marine: Coasts of England and Scotland! Port Jackson! Labuan! Barbados!

Var. italica Per. (1891). — L. 0,3 to 0,32; B. 0,o68 mm. Central nodule quadrate. Transv.

and obi. stri^ »«/i4 (Per.), '%, (Per), 17,7, "-/is- — PI. ital Per. p. 8 PL III f. 10.

Marine: Gulf of Naples! Adriatic!

14. P. Clevei Grun. (1880). — V. slightly sigmoid, very narrow, with attenuate ends. L.

0,14 to 0,21; B. 0,0095 to 0,01 mm. Median line central. Transv. and obi. striae ^-'/^^ in 0,oi mm.
— Grun. A. D. p. 52 PL III f. 70. Per. V. fig. 17, 18.

Marine: Sea of Kara TGrun.).

Var. sihirica Grun. Ms. — V. gradually tapering from the middle to the subacute ends. L.

0,2; B. 0,011 mm. Transv. and obi. striae 28 in 0,oi mm.
Marinp: Cape Wankarema (Grun.).

Var. cornuta Grun. Ms. — V. narrow lanceolate, attenuate into long narrow beaks. L. 0,12;

B. 0,0675 mm. Transv. and obi. striae 25 in 0,oi mm.
' Marine: Coast of Northumberland (Grun.).

Var. fossilis Brun. (1891). — Similar to var. cornuta. L. 0,2; B. 0,oi5 mm. Transv. and

obi. striae 2%2 in 0,oi mm. — Per. p. 13 PL V f. 19.

Marine: Japan, fossil (Brun.).

15. P. (lelicatulunt W. Sm. (1852) —, V. narrow lanceolate, slightly sigmoid, gradually ta-

pering from the middle to the acute ends. L. 0,i5, to 0,28; B. 0,02 to 0,03 mm. Median line
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slightly excentric towards the ends. Transv. and obi. striae 25 in 0,oi mm. — P. lUUc. W. Sm.

Ann. Mag. Nat. H. [2J IX p. 6 PL I f. 5. B. D. I p. 64 PI. XXI f. 202. Per. p. 13 PI. V f. 20 to 22.

Brackish water: North Sea! Caspian Sea (Grun.), Eed Sea (G-run.)! Massachusetts'! Hondu-

ras (Grun.).

Var. obtusiuscula Grun. Ms. — More obtuse. L. O.ies; B. 0,oi95 mm. Strife 22,5 in 0,oi mm.

Marine: Granton Quarry (Grun.).

Var. africana Grun. (1879). — L. 0,i8 to 0,i9; B. 0,oi4 to 0,oi8 mm. Transv. and obi. strise

23/^^ in 0,01 mm. — Grun. in Cl. M. D. N:o 197.

Brackish water: South Africa!

Var. americana Cl. — L. 0,28; B. 0,02 mm. Transv. and obi. strise 19 in 0,oi mm.
Brackish water: Quincy, Mass.!

16. P. elongatum W. Sm. (1852). — V. slightly sigmoid, elongated, gradually attenuate to

the acute ends. L. 0,i3 to 0,38; B. 0,024 to 0,03 mm. Median line central, slightly sigmoid.

Transv. and obi. striae 17,6, "/jg, "">/„, 2o/,g, 2fl/,g in 0,oi mm. — W. Sm. Ann. M. Nat. H. [2] IX
p. 6 PI. I f. 4. B. D. I, Pl. XX f. 199. Per. Ill f. 5 to 8.; P. angulatum var. elongat. V. H. Syn.

p. 115 PI. XVIII f. 7. P. elongatum var. gracilis Grun. Casp. Sea Alg. p. 115 Pl. Ill f. 7. Per,.

II f. 20, 21.

Brackish water: Spitsbergen! North Sea! Atlantic coast of North America! Mediterra-

nean Sea! Adriatic! Java! Sumatra! China! Tahiti! Halle in Saxony! Baltic! Caspian Sea (Grun.)

Medoc (Per.).

Var. gracilescens Grun. (1880). — V. very narrow, gently sigmoid, with acute ends. L. 0,204 ;

B. 0,016 mm. Median line central. Transv. and obi. striae ^*"Vi6.5 ^^ f>oi ^^- ~ ^- ^T^^'Cilescens

Grun. A. D. p. 50. Per. p. 7 Pl. IH f. 9.

Marine: Seychelles (Grun.).

P. elongatum is very nearly akin to P. delicatulum, but the transverse striae are a little

closer than the oblique and it has a perfectly central median line. Still these characteristics

seem not to be ^constant, as I have forms of the shape of P. delicatulum with the striation of P.

elongatum (specimens frgm Java and Sumatra have the form of P. delicatulum and transv. obi.

striae ^0/,,, "/„).

Var. fallax Grun. (1880). — V. gently sigmoid, narrow linear or lanceolate. L. 0, 1 to 0, 1 7

;

B. 0,022 to 0,024 mm. Median line sigmoid; central. Transv. and obi. striae 2%„, 2*/22, *V2i ™
0,01 mm. — Grun. A. D. p. 50 Pl. Ill f. 66. Per. II f. 23.

Marine: Finmark, Sea of Kara (Grun.), Sumatra (Deby coll.)!

Specimens from Sumatra are much more narrow than the iig. in A. D. and resemble greatly

P. delicatulum, but have the median line perfectly central.

Var. Itariana Grun. (1880). — L. 0,2 to 0,21; B. 0,02 to 0,022 mm. Median line perfectly

central. Transv. and obi. strise ^'/igi "^o i^ *5'0i °i°i- ~ ^- ^elic. var.? kariana Grun. A. D. p. 50

Pl. in f. 69. P. Jcarianum Per. p. 6.

Marine: Sea of Kara (Grun.).

This form connects P. elongatum with P. longum.

17. P. longum Cl. (1873). — V. narrow, linear-lanceolate, slightly sigmoid, with acute

ends. L. 0,i8 to 0,3; B. 0,oi8 to 0,021 mm. Median line central. Transv. and obi. striae "/^j,

*7i6- "At in 0,01 mm. — Cl. D. of Arct. Sea p. 19 Pl. Ill f. 14. Grun. A. D. p. 49 PL III f. 71.

Per. II f. 2.

Marine: Greenland! Spitzbergen!

Var. americana Per. (1891). — V. narrow lanceolate, with acute ends. L. 0,35 to 0,4; B.

0,02 to 0,025 mm. Median line very slightly excentric at the ends. Transv. and obi. striae i*/,,

(Per.) '7,3 in 0,oi mm. — P. decorum var. americ. Per. p. 5 Pl. I f. 9.

Marine: Connecticut!
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Var. inflata Per. (1891). — V. lanceolate, sigmoid, acute. L. 0,32: B. 0,o4 mm. Transv.

and. obi. striae 'Yjg in 0,oi mm. — P. decorum var. infl. Per. p. 5 PI. I f. 10.

Marine: Corsica (Per.).

18. P. kerguelense Grun. (1880). — V. linear, elongated, slightly sigmoid, with obtuse ends.

L. 0,27 to 0,38; B. 0,023 to 0,026 mm. Median line central, slightly sigmoid. Ends of the valve

with a lunate marking. Transv. and obi. striae ^7,3 in 0,oi mm. — Grun. A. D. p. 49. Per. II f. 1.

Margine: Kerguelens Lan(^!

19. P. subrigidum Grun. (1880). — V. linear, gently sigmoid, with obtuse ends. L. 0,29

to 0,32; B. 0,028 to 0,03 mm. Median line central, slightly sigmoid at the ends. Transv. and obi.

striae "-/13 (Grun.) 17,,, '7,5. — Grun. A. D. p. 49. Per. II f. 3.

Marine: North Sea! Mediterranean Sea! Sumatra (Deby coll.)!

All the above species from P. Clevei to P suhrigidum form a closely connected series.

P. suhrigidum is, by its striation and the excentricity of the median line towards the ends, con-

nected with P. speciosum.

20. P. sallnarum Grun. (1878). — V. linear to narrow lanceolate, slightly sigmoid, obtuse.

L. 0,104 to 0,13; B. 0,015 to 0,017 mm. Median line central, slightly sigmoid. Central nodule

elongated. Transv. and obi. striae ^^j^^, 2726' ^*/27' ^^28- — P- delicatulum var. salin. Grun. Casp. Sea

Alg. p. 116. P. sal. Grun. A. D. p. 54. Per. VI f. 16.

Brackish water: Sweden, Lysekil! Kissingen (Grun.), Caspian Sea (Grun.), Bengal! Sumatra!

Var. pusilla Grun. (1880). — L. 0,o74 to 0,094; B. 0,012 to 0,oi8 mm. Jransv. and obi.

striae 27^., ^s/^g. — P. pusillum Grun. A. D. p. 54. Per. VI, f. 15.

Fresh water: Bengal (Grun.).

Var. paradoxa Per. (1891). — L. 0,044; B. 0,oi7 mm. Transv. and. obi. striae 17201 ^^lii ^
0,01 mm. - P. parad. Per. p. 16 PI. VI f, 13.

Marine: Connecticut, Morris Creek (Per.).

21. P. praelongum Cl. N. Sp. — V. linear, slender, slightly sigmoid, with obtuse ends.

L. 0,3 to 0,4; B. 0,03 to 0,033 mm. Median line central, slightly sigmoid. Transv. and obi. striae

''72.3. '^At in 0,01 mm. — PI VI f. 2 (Part II PI. I f. 2).

Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Elephanta, Bombay (Grove coll.)!

This large form, widely distributed in the Arctic Seas, may be P. Longine W. Sm. (Bright-

well; M. J. VII p. 180 PI. IX £ 7, 1859. Per. VIII f. 3) from the arctic regions. At least the

outline and the median line are exactly similar. I know of no arctic form agreeing with the de-

scription of Brightwell. Peragallo believes that P. Longine may be a form of P. robustum, but

the latter species occurs only in warmer seas and has an excentric median line.

22. P. rigidum "W. Sm. (1853). — V. linear lanceolate, almost straight, with truncate ends.

L. 0,3 to 0,36; B. 0,04 to 0,o54 mm. Median line central. Transv. and obi. striae '72i' "/zu "^"/^u

in 0,01 mm. — W. Sm. B. D. I p. 64 PI. XX f. 198. V. H. Syn. PL XIX f. 3. Per. VI f. 4 to 6.

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Samoa! "West Indies! Colon!

Magellhaens Straits!

Var. gigantea Grun. (1860). — More lanceolate, with obtuse ends. L. 0,44; B. 0,068 mm.
Median line very slightly undulating, central, frequently bordered by a row of small dots. Transv.

and obi. striae "/jg, "/20, "/20 in 0,oi mm. — P. giganteum Grun. Verb. 1860 p. 558 PL VI f. 1

A. D. p. 53. Per. VI f. 2. P. validum Shadb. T. M. S. II p. 16 PL I f. 8 (1854)?

Marine: Java! Philippines! Samoa!

Var. incurva Brun. (1891). — V. strongly sigmoid. — Per. p. 15 PL VI f. 7.

Marine: Japan, fossil (Brun).
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23. P. Griindleri Grun. (1880). — V. lanceolate, gently sigmoid, gradually tapering to the

subacute ends. L. 0,3 6 to 0,4 6; B. 0,o62 to 0,o7 2 mm. Median line slightly sigmoid, central. Transv.

and obi. strise "/is in 0,oi mm. — GrRUN. A. D. p. 54. Per. p. 15 PI. VI f. I.

Marine: Campeachy Bay (Grun.).

This species is according to Pekagallo nothing but a variety of P. rigidum. It seems me
to be more nearly related to P. strigosum.

24. P. australe Grun. (1867). — V. linear, lanceolate, sigmoid, with obtuse ends. L. 0,o8

to 0,1 1
; B. 0,017 mm. Median line central, sigmoid. Central nodule large, rounded. Median striae

more distant than the terminal. Transv. strise 21 to 23 in 0,oi mm.; obi. striae 18 to 20 in the

middle and 20 to 23 in 0,oi mm. at the ends. — Grun. Novara p. 21 PL I f. 18. A. D. p. 51.

Per. IV f. 24 to 27. P. cestuarii var. CI. D. of Java II f. 19. P. mquatoriale CI. M. D. N:o 145,

146, 1878. P. inflatum Shade. T. M. S. II p. 16 PL I f. 9 (1854)?

Marine (pelagic): Balearic Islands! Sumatra! Java! New Zealand (Grun.).

P. australe is very nearly connected with P. naviculaceum and with P. Normanii.

25. P. Normanii Ralfs (1861). — V. gently sigmoid, lanceolate, with subacute ends. L. 0,i3

to 0,22; B. 0,027 to 0,036 mm. Median line sigmoid, central. Transv. strise 19 to 21 in 0,oi mm.
Obi. strise 17 to 18 in the middle and 20 to 21 in 0,oi mm. at the ends. — Ralfs in Pritch. Inf.

p. 919. P. affine Grun. A. D. p. 51 (1880). V. H. Syn. PL XVIII f. 9. Per. IV f. 5, 8. P. affine

var. Norm. Per. IV f. 6, 7.

Marine: Spitsbergen! Davis Strait! North Sea! Mediterranean Sea! Red Sea! Java! Sumatra!

Samoa! Atlantic coast of North America! Colon!

Var. fossilis Grun. (1880). — L. 0,1.5 to 0,22; B. 0,03 to 0,o35 mm. Transv. striae 17 in]_0, 01

mm. Obi. strise 13 in the middle and 16 to 17 in 0,oi mm. at the ends. — P. affine var. fossilis

Grun. A. D. p. 51. Per IV f. 16 to 18. P. virginiacum H. L. Smith (accord, to Perag.). . P. cestuarii

var. intermedia Grun. Novara p. 102. P. neogradense Pant. Ill PL XXI f. 315 (1893)?

Marine (fossil): Virginia! Nankoori (Grun.).

Var. marylandica Grun. (1880). — Rhomboidal-lanceolate, acute. L. 0,24 to O.28; B. 0,o3 to

0,044 mm. Transv. strise 14 to 18 in 0,oi mm. Obi. strise 13 to 17 in 0,oi mm. in the middle

and closer at the ends. — P. affine var. maryl. Grun. A. D. p. 51. Per. p. 10 PL IV f. 15.

Marine (fossil): Nottingham, Maryland!

P. Normanii is one of the most common species, and connected with P. australe and P. stri-

gosum, which latter has the same shape, and from which it may be distinguished by its median
oblique strise, which cross each other at the angle of 90° and become acuter towards the ends. It

would be advisable to unite into one species P. naviculaceum, P. australe and P. Normanii. Pbragallo
mentions a form called P. affine var interrupta (PL IV f. 1, 2) which has an excentric median line.

This form, as well as the specimen fig. 4, seems to me to be more akin to P. decorum var. dalmaticum.

26. P. angulatum Quekett (1848). — V. rhomboidal-lanceolate, angular in the middle, with
acute ends. L. 0,i7 to 0,36; B. 0,036 to 0,05 mm. Median line central, slightly sigmoid. Central

nodule small, rhombic. Transv. and obi. strise equidistant 18 to 22 in 0,oi mm. Angle 60°.

Navic. angulata Quek. on the microscope p. 438 PL VIII f . 4 to 7 (according to W. Sm.). P. angu-
latum W. Sm. B. D. 1 p. 65 PL XXI f. 205. V. H. Syn. p. 115 PL XVIII f. 2 to 4. Per. V f. 3

to 5. Nav. Thuringiaca KtJTZ. (according to Grunow).

Marine: North Sea! Barbados!

Torma undulata Grun. (1880). V. with slightly undulate margins. — Grun. A. D. p. 51
Per. PL V f. 6.

Marine: Bohuslan, Sweden! Belfast (Per.).
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Var. quadrata W. Sm. (1853). — V. rhomboidal, broad, slightly sigmoid. L. 0,i9; B. 0,048 mm.
Median line central. Central nodule small, elongated. Transv. and obi. striae '7i8 ™ 0,oi mm. —
P. angulatum W. Sm. Ann. M. Nat. H. [2] IX p. 7 Pi. I f. 7 (1852). P. qiiadr. W. Sm. B. D. I

p. 65 PL XX f. 204. Per. V f. 7, 8. P. ang. var. quadr. V. H. Syn. p. 115 Pi. XVIII f. 1.

Marine: North Sea!

Var. strigosa W. Sm. (1852). — Lanceolate, slightly sigmoid, gradually tapering to the sub-

acute ends. L. 0,i5 to 0,28; B. 0,o3 mm. Transv. and obi. strige equidistant, 18 to 22 in 0,oi mm.
Angle about 60°. — P. strigosum W. Sm. Ann. M. Nat. H. [2] IX p. 7 PI. I f. 6. B. D. I p. 64

PI. XXI £ 203; XXIII f. 203. Per. V f. 1, 2. P. ang. var. strig. V. H. Syn. p. 115 PI. XIX f. 2.

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Ceylon! Java! South Africa!

Brazil! Florida!

Var. finmarcMca Cl. (1884). — Gently sigmoid, more obtuse. Median line excentric towards
the ends. L. 0,i7 to 0,2; B. 0,03 mm. Transv. and obi. striae "/ui "Vu i^ ^'Oi mm. — P. Nor-
manii Cl. A. D. p. 14. Grun. A. D. p. 52 PL III f. 67. P. Finm. Grun. Franz Josephs Land
D. p. 105 (53).

Marine: Finmark!

Var.? convexum Geun. (1880). — V. very convex. L. 0,22.5; B. 0,02 mm. Median line some-

what excentric at the ends. Transv. and obi. striae ^"/jg in 0,oi mm. — P. strig. var.? convexa

Grun. a. D. p. 50.

Marine: Puerto Caballo (Grun.).

27. P. minutum Grun. (1878). — V. lanceolate, gently sigmoid. L. 0,o5 to 0,o65; B. 0,oi 1

to 0,0)4 mm. Median line nearly central. Transv. and obi. striae ^"^s' ^Vjs' "^^29 "^ *^''"' ™'^-

— Grun. in Cl. M. D. 136. Icon. n. PL IV f. 19. P. eestuarii var. minuta Grun. A. D. p. 52.

Per. V f. 15.

Brackish and marine: Sweden (Malmo! Lysekil, Grun.). Caspian Sea (Grun.), Balearic

Islands (Per.).

This little form was placed by Grunow in the vicinity of P. eestuarii, with which it seems

to me not to have any close relation, as it differs by its non-rostrate ends, the nearly central me-

dian line, and the finer striation. It may perhaps be a dwarf-form of P. angulatum (strigosum).

28. P. (Rhoicosigma) Stuxbergii Cl. and Grun. (1880). — V. narrow, lanceolate, gently

sigmoid, acute. L. 0,i9 to 0,38; B. 0,028 to 0,o32 mm. Median line central. Central nodule small,

rhomboid. Transv. and obi. striae 23/^^^ 24/^^^ 25^^^ [^ 0,oi mm. — A. D. p. 54 PL IV f. 74. Grun.

Franz Josephs Land D. p. 105 (53) PL I f. 56. Per. VI f. 9, 10.

Marine: Franz Josephs Land (Grun.), Sea of Kara! Cape "Wankarema!

Var. minor Grun. (1884). — L. 0,o8 to 0, 11; B. 0,oi6 to 0,oi7 mm. Transv. and obi. striae

^Vsz in 0,01 mm. — Grun. Franz Josephs Land D. p. 105 PL I f. 57. Per. VI f. 11.

Var. rhomboides Cl. (1880). — V. rhomboid-lanceolate, acute. L. 0,o85 to 0,13.5; B. 0,02 to

0,03 mm. Median line central, almost straight. Transv. and obi. striae ^i/^^^
22/^4, ^72.5 in0,oi mm.

— P. rhomb. Cl. A. D. p. 14, 54, PL IV f 73. Per. VI f. 14.

Marine: Sea of Kara! Cape Wankarema!

Var. latiuscula Per. (1891). — V. lanceolate, slightly sigmoid, with somewhat obtuse ends.

L. 0,16; B. 0,0 2 6 mm. Transv. and obi. striae 2720 in 0,oi mm. — P. latiusculum Per. p. 15

PL VI f. 12.

Marine: North Sea (Per.).

P. Stuxbergii, remarkable for its very fine oblique striae, is not related to P. delica-

tulum, but to P. acutum. The var. rhomboides seems to connect it with P. angulatum v.

strigosa.

K. Vet. Akad. Handl. Band 26. N:o 2. 6
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29. P. Brunii Cl. (1891). — V. linear, strongly sigmoid, suddenly attenuated to the acute

ends. L. 0,4 2 to 0,4.5 ; B. 0,3 1 to 0,033 mm. Median line central. Central nodule small. Trans-

and oblique strise "/jj in 0,oi mm. — Per. p. 16 PI. VI f. 8.

Marine (pelagic): Bay of Bengal! Java!

30. P. jayanicum Grun. (1878). — V. narrow, lanceolate, gently sigmoid, acute. L. 0,i25

to 0,144; B. 0,019 to 0,022 mm. Median line nearly central in the middle, excentric towards the

ends. Transv. and obi. strife equidistant, about 28 in 0,oi mm. — R angulatum var. jav. GrRUN.

in Cl. M. D. 145. P. javanicum Geun. A. D. p. 52 (1880). Per. V f. 10.

Marine (pelagic): Java! China!

This species has the outline of P. strigosum, but is thinner (dry, yellowish) and more acute.

It is most nearly akin to P. acutum. As P. hyalinmn, Grunow describes in A. D. (p. 52) a similar,

pelagic form from Triest (L. 0,085; B. 0,oio5 mm.), the striation of which is too delicate for measuring.

31. P. acutum Norm. (1861). — V. lanceolate, gently sigmoid, acute. L. 0,24 to 0,3; B.

0,0 2 to 0,0 2 8 mm. Median line sigmoid, very excentric towards the ends. Transv. and obi. strise

'"/n- "As. "/an in 0,0 1 mm. — Norm. Pritch. Inf. p. 920. Per. Ill f. 1, 4. P. acutum var. austral-

asicum Grun. in Cl. M. D. 286 (1882).

Marine (pelagic): Europe (Norm.), Croisic (Per.), Java (Deby Coll.)! St Vincent, Australia!

Yeddo Bay (Brun Coll.)!

This species is nearly akin to P. javanicum and P. Stuxbergii, from which latter it differs

by its less acute oblique strise and the excentricity of its median line towards the ends. The fig. 2

in Peragallo's monograph has the outline and median line of P. Stuxbergii, but the striation of

P. acutum. The iig. 3 in the same monograph is another, allied form, described here as P. pelagicum

Per. and formerly mistaken by me for P. acutum var. australasicum Grun., which latter now seems

to me to be identical with P. acutum.

32. P. (Ilhoicosigma?) mnroccanum Cl. (1891). — V. narrow, lanceolate, gently sigmoid,

gradually attenuated to the acute ends. L. 0,2 to 0,3; B. 0,02 to 0,o37 mm. Median line some-

what excentric, sigmoid. Transv. and obi. strise "/is' ^7]9 in 0,oi mm. Angle about 70'. — Bhoico-

sigma marocc. Per. p. 32 PL IX f. 22.

Marine: Marocco! Gulf of Naples!

This form is doubtful as a species and requires further examination.

33. P. aestuarii Br]Sb. (1849). — V. lanceolate, gently sigmoid, with slightly rostrate ends.

L. 0,07 to 0,08; B. 0,oi7 mm. Median line more sigmoid than the valve, excentric. Transv. and
obi. striae equidistant, 19 to 21 in 0,oi mm. — Navic. cest. KtJTZ. Sp. Alg. p. 890. P. cast. W. Sm.

B. D. I p. 65 PL XXXI f. 275. Grun. A. D. p. 52. Per. p. 12 PL V f. 11 to 13. P. candidum
ScHOM. Preuss. D. II Nachtr. PL IT f. 57 (1867). P. angulatum var. cest. V. H. Syn. p. 115

PL XVIII f. 8.

Marine: North Sea! Adriatic (Grun.), Caspian Sea (Grun.), California!

This species has the striation of P. angulatum but, by the flexure of the median line, seems

to be nearer akin to P. lanceolatum.

34. P. latum Cl. (1880). — V. rhomboid-lanceolate, slightly sigmoid, gradually tapering to

the subobtuse ends. L. 0,074 to 0,o85; B. 0,02 mm. Median line slightly sigmoid, excentric towards
the ends. Transv. and obi. strise ^y^j in 0>oi mm. — Cl. A. D. p. 14, 51 PL III f. 68.

Marine: Finmark! California!

This form requires a closer examination.

35. P. rhombeum Grun. (1880). — V. rhomboidal, sigmoid, often angular in the middle,

and with obtuse ends. L. 0,i2 to 0,2 6; B. 0,o3 to 0,0 7 mn^. Median line strongly sigmoid towards
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the ends. Central area rather large, irregularly rhomboid. Tran.sv. and obi. striee "/j., '7i6' '"/u'

"/i8> 'Vio in 0,01 mm. — P. quadratum var.? rhombeum GtRUN. A. D. p. 50. P. rhomb. Pee. Ill

f. 13, 14.

Marine: Java! Labuan! Port Jackson! Aukland (Grun.), Samoa! China! Oakland, California!

P. rhombeum greatly resembles P. qiiadratiuii and angulatum, but differs by the more ex-

centric median line and the coarser striation.

36. P. obscuriim W. Sm. (1852). — V. narrow linear, with unilaterally narrowed and
rounded ends. L. 0,09 to 0, 15; B. 0,oi mm. Median line strongly asymmetrical, near the ends

close to the curved margin. Transv. and obi. strife equidistant, 25 (Per.) to 29 (W. Sm.) in 0,oi

mm. — W. Sm. Ann. M. Nat. H. [2] IX p. 8 PL I f. 11. B. D. I p. 65 PL XX f. 206. Per. I

f. 14, 15. P. macilentum Pbe. p. 13, PL V f. 24 (1891).

Marine: England (W. Sm.), Balearic Islands (Per.).

Var. harbadensis Cl. L. 0,14 to 0,i8; B. 0,oi5 mm. Transv. and obi. strife 'V20' ^"Ai

in 0,01 mm.
Marine: Barbados!

37. P. (Rhoicosigma) falcatum Douk. (1861). — V. linear, with unilaterally narrowed and

rounded ends. L. 0,i5 to 0, is; B. 0,oi5 mm. Median line flexuose in the middle, strongly ex-

centric, following the curved margins of the ends. Strise fine, oblique. — Donk. M. J. I p. 7 PL I

f. 1. Ehoic. falcat. Grun. Hedw. VI p. 20 (1867). Per. IX f. 25, 27.

Marine: Northumberland (Donk.).

Doubtful; specimens in Grove's collection are Gyrosigma arcticum Cl.

38. P. (Rhoicosigma?) incertum Per. (1891). — V. slender, sigmoid, acute. L. 0,.33; B.

0,019 mm. Median line slightly sinuose, very excentric towards the ends. Transv. and obi. strisB

"'/']7 in 0,0 1 mm. — Per. p. 32 PL IX f. 21.

Marine: Atlantic coast of North America!

39. P. (Rhoicosigma) Weissflogii Grun. (1880). -- V. linear, with unilaterally narrowed

and rounded ends. L. 0, iis to 0,134; B. 0,oi8 to 0,oi9 mm. Median line excentric, and strongly

sigmoid, closely following the curved margins for a considerable distance. Median oblique striae

cross each other in an angle of 90°; the terminal more acute. Transv. and obi. strise '^Vis ih 0,oi

mm. — Ehoic. Weissfl. Grun. A. D. p. 54. Per. IX f. 23, 24.

Marine: Seychelles (V. H. colL)!

40. P. umbilicatum Cl. N. Sp. — V. linear, with unilaterally rounded and very slightly

rostrate ends. L. 0,o6.5 to 0,10; B. 0,oi5 mm. Median line strongly sigmoid, for a long distance

closely following the convex margin of the valve. Central area unusually large, transverse and

rounded. Transv. and obi. strise equidistant, 22 in 0,oi mm. — PL IV f. 22.

Marine: Labuan!

This species is in form nearest to P. Weissflogii, but differs by the large area, and the

close striation.

41. P. Exsul Cl. N. Sp. — V. linear-lanceolate, gently sigmoid, with subacute ends. L. 0,i8
;

B. 0,018 mm. Median line strongly sigmoid and excentric, enclosed between two longitudinal lines.

Central nodule small, rounded. Transv. and obi. striae ^2/23 i^ ^jOI ^^™- — P^- ^ ^- l^-

Marine: Gulf of Naples (Deby Coll.)!

This species, of which I have seen only one specimen, has the outline of P. formosum, but

has much closer striation, and longitudinal lines close to the median line.
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42. P. (Donkinia) carinatum Donk. (1858). — V very convex, unilaterally tapering from

the middle to the acute end,s. L. 0,i to 0,13; B. Ooi to 0,oi3 mm. Median line almost diagonal in

the middle and then closely following the convex margins. Transv. and obi. striee "/is- '^^lin i"

0,01 mm. — Donk. T. M. S. VI p. 23 PI. Ill f. 5. Donhinia car. Eale in Pritch. Inf. p. 921

(1861). Per. IX f. 6.

Marine: Sea of Kara! Davis Strait! North Sea! Balearic Islands! Japan, fossil (Brun coll.)!

43. P. speciosum W. Sm. (1852). — V. linear, with unilaterally rounded ends. L. 0,i8 to

0,27; B. 0,023 to 0,025 mm. Median line strongly excentric towards the ends. Transv. and obi.

striffi 17,6- "/i7. ^"/w. '"/i8. '7„ in 0,oi mm. — W. Sm. Ann. Mag. N. H. [2] IX p. 6 PL I f. 3.

B. D. I p. 63 PL XX f. 197. Per. II f. 13 to 16.

Marine: North Sea! Mediterranean Sea! Red Sea! Java! Sumatra! Labuan! China! Port

Jackson! Barbados!

Var. gracilis Pbk. (1891). — More narrow. L. 0,25; B. 0,oi5 mm. Transv. and obL strise 2%g

in 0,01 mm.' Per p. 6 PL II f. 19.

Marine: Sumatra (Per.).

Var.? Javanica Per. (1891). — L. 0,07; B. 0,02 to 0,23 mm. Transv. and obi. strise ^"/jg in

0,01 mm. — Per. p. 6 PL II f. 17, 18.

Marine: Java, Sumatra (Per.).

Var.? abrupta Per. (1891). — Same as var. javanica, but with obliquely truncate ends. — Per.

p. 6, PL II f. 11.

Marine: Java, Sumatra (Per.).

Var. mediterranea G-run. (1880). — Linear, with unilaterally rounded ends. L. 0,2 1 to 0,32;

B. 0,018 to 0,0 2 6 mm. Median line strongly excentric, coincident for a considerable distance witli

the convex margin. Transv. and obi. strife '^'Vis.s) ''lui 'Vi* in 0,oi mm. — P. ohscurum var. medit.

(5^RUN. A. D. p. 49. Per. II t 5.

Marine: Mediterranean Sea! Seychelles (Grun.), Java!

Var. pulchra Grun. (1860). — V. and median line as in var. medit. L. 0,3 to 0,6; B. 0,023

to 0,04 mm. Transv. and obi. striae '7,0, '''/,i, 'Vm 'V22 in 0,oi mm. -- P. pulchr. Grun. Verb.

1860 p. 556 PL VI f. 2. Per. I f. 8.

Marine: North Sea! Red Sea (Grun.), Java! Sumatra!

Var.? fortuosa Cl. (1881). — V. lanceolate, slightly sigmoid, with unilaterally rounded ends.

L. 0,076; B. 0,012 to 0,013 mm. Median line strongly sigmoid and very excentric. Transv. and

obi. striEe '"/jo in 0,oi mm. — P. tort. Cl. N, R. D. p. 5 PI. I f. 6. Per. II f. 12.

Marine: Balearic Islands!

44. P. majus Grun. (1880). — V. lanceolate, gradually tapering from the middle to the

obtuse ends, slightly sigmoid. L. 0,2 to 0,4; B. 0,024 to 0,052 mm. Median line nearly straight

in the middle, excentric towards the ends. Oblique strife form in the middle of the valve an ob-

tuser angle than on other parts of the valve. Transv. and obi. striae
'^'^/is.j (Grun.) '7,3, "/j,,

i8/j3, -<•/,, in 0,01 mm. — P. speciosum var.? major Grun. A. D p. 49. P. offine var. interruptum

Per. PL IV f. 1 to 3. PI. majus Icon. n. PL IV f. 15.

Marine: Mediterranean Sea! Sumatra!

45. P. Heros Cl. N. Sp. — V. lanceolate, slightly sigmoid, gradually tapering from the

middle to the obtuse ends. L. 0,4; B. 0,08 5 mm. Median line straight, somewhat excentric towards
the ends. Transv. and obi. striai 'Vio in 0,oi mm. — PL IV f. 20.

Marine: Macassar Straits (Grove's Coll.)!

This form is closely allied to P. majus, being somewhat broader. The strias are coarser and
in the same direction in the middle as elsewhere. It is also nearly akin to P. formosum v. longis-

sima, which is more sigmoid and has a more excentric median line.
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46. P. formosum W. Sm. (1852). ^ V. narrow, linear-lanceolate, gently sigmoid, gradually

and unilaterally narrowed towards the ends. L. 0,i4 to 0,53; B. 0,02 to 0,05 mm. Median line

sigmoid, excentric, generally for a considerable distance coincident with the convex margin. Oblique

striae crossing each other at an angle of 90°. Transv. and obi. striae "/j^, 'Vhi "Vie inO.oi mm. —
W. Sm. Ann. M. Nat. H. [2] IX p. 5 PL I f. 1. B. D. p. 63 PI. XX f. 195. Grun. A. D. p. 48.

V. H. Syn. p. 116 PL XIX f. 4. Per. I f. 3 to 5. P. australicum 0. Witt. Mus. GodefF, p. 70

PL Vni f. 7 (1873). P. decorum W. Sm. I p. 63 PL XXI f. 196. Grun. A. D. p. 49. V. H. Syn.

p. 116 PL XIX f. 1. Per. I f. 11 to 13. P. tahUense 0. Witt. Mus. GodeiFr. p. 67 PL VIU
f. 13 (1873).

Marine: North Sea! Mediterranean Sea! Ked Sea! Java! China! Behrings Island! Sandwichs

Islands! Galapagos Islands! West Indies!

Var. dalmatica Grun. (1880). — V. narrow, slender, acute, slightly sigmoid. L. 0,25 to 0,32;

B. 0,03 mm. Median line slightly excentric. Transv. and obi. striiB i^/,2,
'7u ^^ ^'O' ™™^- —

P. decor, var. dalm. Grun. A. D. p. 49. Per. II f. 6 to 9?. Icon. n. PL IV f. 21.

Marine: Balearic Islands! Adriatic (Grun.)!

Var. (Ehoicosigma) Arcus Cl. — V. arcuate. L. 0,2; B. 0,02 mm. Transv. and obi. strise "/is

in 0,01 mm. — PL IV f. 18.

Marine: Macassar Straits (Grove Coll.)!

Var. balearica Per. (1891). — V. linear, with unilaterally rounded ends. L. 0,35 to 0,54; B.

0,034 to 0,06 mm. Transv. and obi. striee '^/g, '*/g, ''/g in 0,oi mm. — Per. p. 4 PL I f. 6, 7.

Marine: Mediterranean Sea (Per.), Singapore (Grove Coll.)!

Var. longissima Grun. (1880). — V. lanceolate, sigmoid. L. 0,4 to 0,78; B. 0,085 to 0,073 mm.
Median line sigmoid, excentric at the ends. Transv. and obi. striae 'Vio- '*/n> 'Vio, '7i3) "An i^

0,01 mm. — Grun. A. D. p. 48. Per. p. 4 PL I f. 1, 2.

Marine: Puerto Caballo (Per.), Colon! Campeachy Bay! Samoa! China! Java! Galapagos

Islands!

All the forms from P. speciosum are very nearly connected and might be united into one

single species, characterized by the oblique striae crossing each other at an angle of about 90°.

Between P. formosum and P. decorum there is absolutely no specific difference, and by numerous

varieties P. formosum graduates into P. pidcJirum and P. speciosum. By the var. dalmatica P
formosum is connected with P. subrigidum, P. longiim and P. Peragalli, which latter is intermediate

in the passage to P. Nubecula. — Donhinia reticulata Norm. (Grev. in T. Bot. Soc. Ed. vol. VIII

p. 237 PL III f. 13, 14. Pritch. Inf. 1861 p. 921) is probably akin to the last described species.

It is a large form (L. 0, 1 6 mm.) with very excentric median line and highly carinated valves.

Oblique striae about 8 in 0,oi mm. This form, found in Western Australia, is entirely unknown
to me. A somewhat similar form occurs in Oamaru deposit but I have seen only some incomplete

specimens. L. 0,2. Striae 10 in 0,oi mm.

Toxonidea Donkin (1858).

Valve asymmetrical, thin. Median line arcuate, excentric. Axial area indistinct. Central

area indistinct. Structure the same as in Pleurosigma. Zone not complex.

This genus comprises asymmetrical forms of Pleurosigma. The cell-contents are not known,

but will probably offer some interesting peculiarities.

1. T. insignis Donk. (1858). — V. strongly asymmetrical, with almost straight dorsal and

very convex ventral margin. Ends subrostrate. L. 0,i2 to 0,13; B. 0,0 2 5 to 0,03 mm. Median

line strongly excentric, coincident at the ends for some distance with the dorsal margin. Transv.
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and obi. stria; 24
..^^

ja,;^^ i^ U,oi mm. — Donk. T. M. S. p. 21 PL III f. 2. V. H. Syn. p. 114

PI. XVII f. lU. Per. IX f. 18, 19.

Marine: Coasts of Scotland and England! Belgium (V. H.)! Balearic Islands! Sumatra

(Deby Coll.)!

Var. madagascarensis Grun. (1891). — Dorsal margin concave. L. 0,oi7 ; B. 0,03 mm. Median

line close to the dorsal margin. Transv. and obi. strite -"/jg in 0,oi mm. — T. madag. Per. p. 28

PL IX f. 13.

Marine: Madagascar (Per).

Var.? undulata Norm. (1861). — Dorsal margin gibbous in the middle, ventral triundulate.

L. 0,15; B. 0,032 mm. Transv. and obi. striee -"/m in 0,oi mm. — T. undulata Prit. Inf. p. 920

PL VIII f. 46 (1861). Per. IX f. 12.

Marine: North Sea (Norm.).

T. insignis seems to graduate into T. Gregoriana.

2. T. Gregoriana Donk. (1858). — V. linear to semilanceolate, -with, unilaterally rounded

ends, curved in the same direction. Dorsal margin straight, ventral slightly convex. L. 0,i3 to

0,25; B. 0,022 to 0,03 mm. Median line arcuate, at the ends coincident with the margins. Transv.

and obi. striae ^"f^^, ^'/ai in 0,oi mm. — Donk. T. M. S. VI p. 19 PL III f. 1. Per. IX f. 16.

Marine: Coasts of Scotland and England!

Var. halearica Cl. (1878). — Dorsal margin slightly concave. L. 0,i7 to 0,22; B. 0,o2 to 0,025

mm. Transv. and obi. striae i'/i8> 'V19 in 0,oi mm. — T. halearica Cl. M. D. 154. Per. IX f. 14, 15.

Marine: Mediterranean Sea!

3. T. Challengerensis Castr. (1886). — V. linear, narrow, inflated in the middle and at

the ends. L. 0,3; B. 0,oo4 mm. — Castr. D. Exp. Chall. p. 39 PL XXVI f. 14, 15. Per. IX f. 17.

Marine: Tahiti (Castr.).

Caloneis Cl. N. G.

Valve usually convex, of various shape, linear, lanceolate, panduriform, rarely sigmoid and
asymmetrical. Striae usually parallel, and divergent in the ends (rarely convergent), not distinctly

(rarely finely) punctate, crossed by one or several longitudinal lines, which in some species increase

to broad, lateral areas. Connecting zone not complex.

This genus comprises the groups abireviees, formosees, limosees and lineariees of Navicula
in the synopsis of Van Heurck, as well as the quadriseriatce of Grunow. All these groups are

intimately connected, however dissimilar the outline of the different species may be. Smaller

forms of Caloneis with indistinct longitudinal lines closely resemble small Pinnulariae, and certain

of the panduriform species seem to be very closely connected with some marine, panduriform

Pinnulariae.

Pfitzer, who has examined the cell-contents of C. Silicula places this specis in his genus
Neidium, but it has no near afiinity with that genus. According to Pfitzer (Bau und Entw. p. 39)

there are as in Neidium tvfo chromatophores, lying closely along the inside of the connecting zone,

which do not migrate to the valves, but are divided in situ by fissures parallel to the longitudinal

axis of the cell. It thus appears that there are interior characteristics also, which distinguish

Caloneis from Navicula. — The cell-contents (of G, blanda, C. Liber and G. formosa) have also two
chromatophore-plates along the connecting zone. Their margins are entire.

The form of the valve is as a rule linear, or lanceolate, and straight. A sigmoid species,

G. stanrophora, has hitherto been regarded as a Fleurosigma. This species has the ordinary form
of a Pleurosigma, but the following important characteristics induce me to place it in Caloneis:
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first, the presence of longitudinal lines and secondly, the striee, which are not distinctly punctate,

the striae of all the species of Pleurosigma being punctate.

An asymmetrical tendency is slightly apparent in several forms of C. Liber, and is very decided

in C. (Alloioneis) curvinervis. Among the Amphoree are many forms with longitudinal lines, but

no known species of that genus is closely connected with Colonels. — There are various transitions

among the forms of Caloneis. Some species are slightly constricted in the middle or biconstricted,

and thus connect the non-constricted forms with the panduriform or strongly biconstricted.

Closely connected with Caloneis is the genus Pseudoamphiprora, among the species of which

P. impleta comes nearest. The principal distinction between these two genera consists in the na-

ture of the strise, which are punctate in Pseudoamphiprora. The transverse expansion of the cen-

tral nodule of Pseudo-amphiprora is met with in some species of Caloneis, as for instance C. Wardii.

— The terminal fissures in most forms of the type C. Liber are not very divergent from the

direction of the median line, and being situated on tlie concave end of the valve, they have the

appearance of short flexuose lines (see A. Schmidt's Atl. PL L.). In C. abnormis they are turned

in contrary directions. In the forms of the type C. Powellii and in the panduriform species they

are small and indistinct.

The strife are as a rule transverse, in some forms slightly radiate, and are usually divergent

at the ends, not convergent as in Pinnulariee. They are generally smooth or not distinctly punctate,

excepting in the doubtful C. dispersa, which has distinctly punctate stria. — In addition to the

nature of the striae, the longitudinal lines are a very characteristic feature of Caloneis. In many
species the valves are divided by these lines into an inner plane, or even concave, portion; and an

outer portion which is convex and sloping. In other species the inner portion appears to be more

elevated. Without transverse sections of the valves it is extremely difficult to ascertain which

is the case; but as a rule the plane, or inclination, of the part of the valve which is within the

longitudinal lines is different from that of the outside parts. Transitions of all kind soccur, from the

narrow true lines of G. Liber and others to the broad bands of C. Castracanei, C. mirabilis etc.,

shewing that, whether narrow or broad, these lines are of the same nature. — In C. Madagascarensis

there are, in addition, other fainter, longitudinal lines, formed by knots on the striae; and this

fact seems to point to an affinity between Caloneis and Tropidoneis (T. lepidoptera, T. longa).

r
, ( Centr:

^•1 -

Artificial key.

Central nodule stauroid ... C. Wardii Cl.

— not — . . .... 2.

Central area a transverse fascia .... ... 3. ')

- not — — . . . .... 19.

„ ( Valve sigmoid . . . . C. staurophora Getjn.

\ — straight ... . .... 4.

I Linear or almost linear 5.

\ Lanceolate, constricted or biconstricted . . . . 11.

p.
J
Strise radiate C. Clevei Lagst.

'

' \ — parallel . . . .6.
„ 1 Axial area rather broad .... ... 7.

\ — — narrow or indistinct . . ... 8.

( Marine species . . C. latefasciata Gbun. (C formosa var. interrupta).

\ Freshwater species . . C. patagonica Cl.

J
Margins parallel i

.9.
\ — slightly undulate .... . . . C. Silicula var.

Stris 15 in 0,oi mm. . C. consimilis A. S.I Stri

finer . . . . ... . . . 10.

' To this division belongs C. nubicola Gedn., which for vant of figure and complete description cannot be enrolled

in the key.
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10.
Striae about 21 in 0,ol mm. . . . ...... . . C. cemula A. S.

— — 25 — —
. . ...;.,.,.,.. . C. fasciata Lagst.

[ Valve lanceolate ... . . ..... 12.

11. ! — constricted ... 14.

I
— bioonstricteil . ... . . . IG.

j Ends capitate ..... ... . C. Beccariana Geuii.
1^-

-j _ not - .
13.

..„ ( Valve trochiform . C. bodosensis Pant.

\ — elliptical-lanceolate . . C. hottnica Cl.

.. . j Axial area indistinct..... C. galapagensis Cl.

1^
— — distinct or rather broad . .

15.

[ Striae 6 in 0,01 mm C. scintillans Br. a. Temp.

15. < — 9 —
, . . . . . . C. Hardmaniana Cl.

\ — 16 —
. ... C. galapagensis var. japonica.

j Striae 6 to 11 in 0,oi mm. . 17.

\ — abont 20 in 0,oi mm. . .... 18.

j Median segment large . C. ophioeephala Cl.

\
— — small . . C formicina Geun.

J
Longitudinal lines median . . . C. claviger Cl.

\
— — indistinct C. cohimbiensis Cl. (C. Schwmaniana var. Herihaudi P:6eag.).

( Valve constricted . . .20.

\ — not — . . ... . . . .30.

j Valve constricted in the middle ... . . SI.

\ — biconstricted .... .... 25.

I Striae 7 to 12 in 0,oi mm. ... . . 22.

\ — about 22 — . N. Liber var. Janischiana.

I Area indistinct . . . C. Liber var. BleiscMana.

\ — distinct . ... S3.

f
Central and axial area united in a narrow lanceolate space 24.

\ Central area quadrate . . . . C. Powellii var. Bartholomei.

o . ( Longitudinal lines broad . . . . . C. Musca Greg.
' \ — — narrow C. Kinkeriana. Tehan.

( Small forms (L. 0,03 to 0,04 mm.) . . 26.

I Larger — .... . . . . • 27.

{Ends broad . . C. lobata Schwaktz.
— acuminate . . C. egena A. S.

(Axial area broad .... . . . C. biclavata Cl. a. Grove.
— narrow . ...... 28.

f Striae about 8 in 0,oi mm. . C. biconstricta Geove a. Stttet.

J _ _ 13 _
. . . . 29.

\ — — 19 —
. . . . C. Schumanniana var. trinodis.

j Longitudinal lines double . C eximia Grdn.

\
— — single, inframarginal . C. adenensis Cl.

j Valve lanceolate, margins convex . . .31.

\ — linear — parallel . . .49.
I Central area with lunate marks ... . . . . .^ . . . . . . 3S.

I
— — without — . . . . ;

.'
. . . 33.

I Freshwater species i . . C. Schumanniana Grun.

\ Marine — C. samoensis Grun.

j Valve asymmetrical ... ......... C. curvinervia Grun.

\ — symmetrical 34.

I
Only the portion around the median line striate ... C dispersa Ghowe a. Start.

\ Marginal portion of the valve striate . ... ... 35.

( Longitudinal lines broad ... 36.

\
— — fine 38.

{Longitudinal lines dilated to broad, lunate areas Q. Jeryophila Cl.— — linear bands ... . . 37
I Longitudinal bands and central areas united C. Castracanei Geun.

I
— ~ "ot (J biseriata Pet.

16.

17.

18.

19

20.

21

22

23.

25,

26.

27.

28.

39.

30.

31.

32.

33.

34.

35.

36.

37.
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Axial and central areas indistinct

— area narrow, central area distinct

— and central areas united to a lanceolate space

f StrisB 12 to 13 in 0,oi mm. . . .

I
— 20 to 21 — . . . .

{Central area large

— — small

I Elliptical, obtuse . ...
\ Lanceolate, acute

{Terminal fissures in contrary directions . . .

— — tliB same

J
L. 0,025 mm. . . .

\ L. 0,05 mm. . .... . . . .

f Longitudinal lines marginal or inframarginal .

I
— — median . . ....

j Breadth 0,009 mm.

\
— 0,02 to 0,03 mm. ...

j Longitudinal lines single . . .

\
— — double or triple

f Striae 9 to 10 in 0,0l mm
\ - 12 - -
f Longitudinal double-lines approximate .

\ — — distant _ . .

/ Striae very fine, 28 in 0,oi mm. . . ...
1 — distinct

j Central area with longitudinal marks or rows of puncta

I — — without — — —
I Axial area narrow, central area rounded

\ — and central areas united to a linear or lanceolate

{Yalve with broad ends

— narrowed towards the ends

fL. 0,05 to 0,06 mm . . ...
\L. 0,108 mm . ...
Strise 7 or 8 in 0,oi mm. . . . . . .

— 10 to 12 — .... ....
— 20 — —

.

(Longitudinal lines fine . . .... . .

— — broad

I
Axial area indistinct . ....

\ Axial and central areas united in a linear or lanceolate space

j Central area small or indistinct . .

I
— — orbicular . . . .

( Striae 8 to 10 in 0,oi mm. . . . ....
t — 11 to 20 —
j Longitudinal lines double ...
I

— — single . . . . . .

{Striae parallel . . . .... ....
— slightly radiate . . . . . . . . .

{Valve gibbous in the middle and at the ends . . . . .

— with parallel margins . . . .......
j Freshwater species .... . . . . .

1 Marine —
f Longitudinal lines median . . • . . .

\
— — marginal . .

/ Longitudinal lines median . . . .

\
— — inframarginal ....

space

.

. 39.

40.

44.

. . C. tahitensis Geun.

. . C. virginea Cl.

41.

42.

C. brevis Geeg.

. . C. Duseni Cl.

. C. ahnormis Grun.

43.

C ladogensis Cl.

. . C. Holstii Cl.

45.

46.

C Lagerheimii Cl.

C. latiuscula Kutz.

C. amphishoena Boey.

47.

. . .48.

C. hivittata Pant.

. . C. permagna Bail.

0. madagasearensis Cl.

. C. lepidula Getjn.

. . . 50.

.... 51.

... .55.
. C. Liber var.

52.

. . 53.

54.

. C. obtusa W. Sm.

. . . C. Kainitzii Pant.

. . . C. sectilis A. S.

. . C. samoensis Geun.

. . C. alpestris Geun.

56.

65.

57.

.... 64.

58.

. C. Anderssoni Cl.

59.

61.

C. probabilis A. S.

60.

C. robusta Geun.

C. Eugenics Cl.

C. Silicula Ehb.

62.

C. bacillaris Geeg.

63. ')

C. Liber W. Sm.

C. Spathula Bbun.

C. formosa Greg.

. C. Frater Cl,

') In this division C? elongatula Pant, may probably also be included.

K. Vet. Akad. Handl. Band 26. N:o 2.
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„, f Axial area broad O. supergradata Beun
' \ — — narrow or indistinct ... . 66.

f Central area orbicular . . ... ... 67.

66. •{ — — quadrate .... .... 68.

I
— — indistinct . . .... . .... 70.

( Valve narrow ... . C. blanda A. S.

\ — broad, almost hexagonal . . C. quadriseriata Ol. a. Geun.

I
Longitudinal lines marginal . . . . . . C. Campbellii Pet.

\
— — median . . ,. ... . . . 69.

i Longitudinal lines rather narrow C Powellii Lewis.

\ — — — broad C. arnica Ol. a. Gkun.

I Strise about 31 in 0,01 mm. . C. venusta Pant.

I
— 5 to 10 —

. 71.

Stri» 5 in 0,0 1 mm. . C. Zanardiniana Geun.

71. ^ - 8 — C. Wittii Geun.
— 12 — ... . C. sejuncta A. S.

67.

68.

69.

70.

1. C, lepidula G-eun. (1880). — V. narrow, linear, with broad, rounded ends. L. 0,02;

B. 0,006 mm. Axial area indistinct; central small, orbicular. Striae parallel, 27 to 30 in 0,oi mm.
Longitudinal lines marginal. — Nav. Up. Gkun. in V. H. Syn. p. 108 PL XIV f. 42.

Fresh water: Belgium (V. H.).

2. C. bacillaris Gkeg. (1856). — V. linear, with rounded ends. L. 0,023 to 0,05; B. 0,oo5

to 0,006 mm. Axial area very narrow; central area small, sometimes unilaterally dilated to a fascia.

Strise 20 to 22 in 0,oi mm. almost parallel. — Nav. bacillaris Greg. M. J. IV PL I f. 24. V. H.

Syn. PL XII f. 27.

Fresh water: Scotland (Greg.), Illinois (G-rove Coll.)!

3. €. fasciata Lagstr. (1873). — V. linear to linear-lanceolate, with broad rounded ends.

L. 0,023 to 0,037; B. 0,005 to 0,008 mm. Axial area indistinct or narrow. Central area a broad

fascia. Longitudinal lines indistinct, striee parallel 24 to 26 in 0,oi mm. — Nav. fasciata Lagst.

Spitsb. D. p. 34 PI. II f. 11. V. H. Syn. PL XII f. 34. Nav. fonticola Grun. V. H. Syn.

PL XII f. 32 (1880). Nav. fontinalis Grun. V. H. Syn. p. 103 PL XII f. 33. Nav. Bacillum var.

inconstantissima Grun. in V. H. Syn. PL XII f. 28. Nav. Lacunarum Grun. V. H. Syn. PL XII
f. 31. Stauroneis Bacillum Geun. Verb. 1863 p. 155 PL IV f. 16. Nav. {molaris var.?) ahyssinica

Grun. in Martelli Flornla Bogosensis p. 152 PL I f. 4 (1886).

Fresh or slightly brackish water: Spitsb.! Iceland! Scotland! Sweden! Finland! Belgium!
Abyssinia (Grun.). N. Zealand! N. America, Hoboken, N. Jers! Dakota! Brazil! Ecuador! Argentina!

This little form has some resemblance to some small Pinnularise of the section ParallelistriatEe,

so that Grunow (V. H. Syn. PL XII f. 34 text) considers the form from Spitsbergen to be a Pinnu-
laria. I think it is more akin to Nav. Bacillum. The longitudinal lines are not distinct in most
specimens, but I have seen such lines faintly on specimens from slightly brackish water at Pitea
(Gulf of Bothnia), which I am unable to distinguish from the larger form, named by Grunow Nav.
Lacunarum. As I can see no difference between Nav. fasciata and Grunows Nav. fonticola, Nav.
fontinalis and Nav. Lacunarum I have united them.

A probably allied form is Nav. Greguti Herib. a. Perag. (D. d'Auvergne p. 119 PL IV f. 17
and var. lanceolata f. 18) fossil in the Auvergne Deposits. The valve is more lanceolate, in L. 0,028
to 0,035 mm. The strise are stated to be 12 to 15 in 0,oi mm. Stauroneis aCM^wscw^a of the same
author (p. 78 PI. Ill f. 20) with 20 strise in 0,oi mm. also fossil from Auvergne may be a
form of Coloneis fasciata, or possibly of Stauroneis (Pleurostauron) parvula Grun., which I am
unable to decide without original specimens.

4. C. Beccariana Grun. (1886). — V. gibbous in the middle, with broad capitate ends. L.
0,026 to 0,074; B. 0,007 mm. Axial area narrow, central area a broad, transverse fascia. Strise
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21 in 0,01 mm. parallel. Longitudinal lines faint, median. — Nav. Beccariana Grun. in Martelli

Florula Bogosensis p. 153 PL I f. 5. Cal. B. Icon. n. PI. VI f. 7 (Part. 11 PL I f. 7).

Brackish water: Calcutta! Abyssinia (G-run.).

5. C. Clevei Lasst. (1873). — V. convex, linear, with broad, subrostrate ends. L. 0,o.52 to

0.065; B. 0,011 to 0,014 mm. Axial area indistinct; central area a transverse fascia. Strise 24 in

0,01" mm. (17,5 to 20 according to Lagekst.) slightly convergent in the middle and at the ends.

Longitudinal lines distinct, submarginal. — Nav. CI. Lagst. Spitsb. D. p. 34 PL I f. 10.

Eresh water: Spitsbergen!

6. C. colnmbiensis Cl. N. Sp. — V. elongated, biconstricted, with cuneate ends. L. 0,044;

B. 0.00 7 mm. Axial area narrow, somewhat broader in the middle, between the central nodule and
the ends. Central area a broad, transverse fascia. Strise almost parallel, 19 in 0,oi mm. ' Longi-

tudinal lines indistinct. — PL III f. 34.

Fresh water: Columbia River, Oregon ("Weissflog Coll.!)

I am unable to identify this form with any other, and it seems doubtful whether it belongs

to this group of Navicula or to Pinnularia.

7. C. lobata Schwartz (1877). — V. small, short and stout, biconstricted, with broad,

rounded-truncate ends. L. 0,03; B. 0,oi5 mm. Axial area narrow linear. StriES fine, crossed by
a median, longitudinal line. — Nav. lobata ScHW. in Rab. A. E. N:o 2481 (with fig.).

Marine? Vera Cruz.

I have not found this species in N:o 2481 of Rab. Dec. for which reason I am unable to

decide if it be the same as Nav. lohata in Cl. West. Ind. D. p. 7 PL I f. 8. They agree in size

and outline but on the "West Indian form no longitudinal lines have been observed.

8. C. Silicula Ehb. (1843). — V. elongated, gibbous in the middle with more or less clavate,

obtuse ends. L. 0,033 to 0,o8; B. 0,oo6 to 0,oi5 mm. Axial area indistinct or narrow; central

area small and rounded, or a broad transverse fascia. Striae 16 to 18 in 0,oi mm. almost parallel

or slightly divergent in the middle and at the ends. Longitudinal lines marginal.

A. Forms with small central area.

Var. alpina Cl. — V. small, gibbous in the middle. L. 0,033 to 0,042; B. 0,oo55 to 0,oo75

mm. Axial area indistinct; central area very small. Strise 19 to 22 in 0,oi mm. — Nav. limosa

Lagbrst. Spitsb. D. PL I f. 6. Nav. Silicula Grun. in Y. H. Syn. PL XII f. 21.

Fresh water: Spitsbergen! Norway, I)ovre! Russian Lapland! Sweden, Arbra, Helsingland!

Greenland

!

Var. gihherula Kutz. — V. gibbous in the middle, with subcuneate ends L. 0,05 to 0,o8; B.

0,01 to 0,015 mm. — Nav. gibberuJa KtJTZ. Bac. PL III f. 50 (1844). "W. Sm. B. D. I PL XVII
f. 160. Nav. limosa Kutz Bac. p. 101 PL III f. 50 (1844). Done. B. D. PL XII f. 6 b. Nav.

limosa genuina Grun. Verh. 1860 PL V f. 8 b. Nav. limosa v. gibberula V. H. Syn. PL XII f. 19.

Var. genuina Cl. — V. slightly gibbons in the middle, with subclavate, rounded ends. L.

0,05 to 0,08; B. 0,015 mm. Axial area narrow. — Nav. Silicula Ehb. Am. p. 131. M. G. VI, 1

f. 16 etc. Nav. limosa Donk B. D. PL XII f. 6 a. V. H. Syn. PL XII f. 18.

The var. gibberula and genuina are very slightly difPerent and graduate into each other

completely. They occur in fresh, sometimes slightly brackish water: Sweden! Finland! England!

Germany! Belgium (V. H.) Switzerland! Greenland! N. America! New Zealand!

Var. undulata Grun. (1880). — V. elliptical, with very slightly undulated margin L. 0,o5.

B. 0,013 mm. — Nav. limosa v. undulata Grun. V. H. Syn. PL XII f. 22.

Var. inflafa Grun. (1860). — V. elliptical-linear, very .slightly gibbous in the middle. L.

0,05; B. 0,011 mm. — N. lim. var. inflata Grun. Verh. 1860 PL V f. 8 c. N. limosa var. suhinfl.

Grun. V. H. Syn. PL XII f. 20.
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Var. curta G-run. (1880). — V. linear-elliptical, with cuneate ends. L. 0,03; B. 0,012 m.m.

Nav. Urn. v. curta Geun. in V. H. Syn. PI. XII f. 23.

Var. capitata Lagst. (1873). — V. strongly inflated in the middle and with broad, sub-

truncate ends. L. 0,o6; B. 0,oo75 mm. — Lagst. p. 31. PL I iig. 7 a.

Fresh water: Spitsbergen (Lagst.).

In Yerh. 1860 Grunow describes two more varieties, named truncata and bicuneata, which

however seem to be forms of Neidium.

B. Forms with transverse fascia.

Var. minuta Grun. (1880). — V. strongly gibbous in the middle, with clavate or cuneate

ends. L. 0,022 to 0,033; B. 0,oo6 mm. Axial area indistinct. Strise 21 to 22 in 0,oi mm. —
Nav. ventricosa var. minuta? G-run. in V. H. Syn. PL XII f. 26.

Fresh water: Spitsbergen! Finland, Kuopio! Belgium (V. H.).

Var. ventricosa [Ehb. 1830?] Donk. (1873). — Linear gibbous in the middle and at the

rounded ends. L. 0,04 to 0,06; B. 0,oo9 to 0,oii mm. Axial area narrow. Striae 18 to 20 in 0,oi

mm. parallel or slightly radiate. — Nav. ventricosa Ehb. Abh. 1830 p. 67? Donk. B. D. p. 74

PL XII f. 7. V. H. Syn. p. 103 PL XII f. 24. Nav. Horvathii Grun. Verh. 1860 PL VI f. 18.

Var. Haslinssliyi Pant. II p. 47 PL XI f. 193 (1889). — Nav. ventricosa var. subundulata

Grun. A. D. p." 29 PL I f. 16. Nav. neogena Pant. Ill PL XVII £ 252; PL XXV f. 372 (1893)?

Fresh or brackish water: Sweden! Finland! Sea of Kara (Grun.), England (Donk.) Japan!

Var. truncatula Grun. (1880). — V. elliptical, with rounded ends, not gibbous. L. 0,o4;

B. 0,01 mm. Axial area narrow. — Nav. ventric. v. truncat. Grun. V. H. Syn. PL XII f. 25.

Var. Kjellmaniana Grun. (1880). — V. gibbous in the middle with more narrow and rounded
ends. L. 0,o63; B. 0,oii5 mm. Axial area narrow. Strise 16 to 17 in 0,oi mm., slightly radiate.

— Nav. vent. v. Kjellm. Grun. A. D. p. 29 PL I f. 17.

Marine: Finmark!

V. Jenisseyensis Grun. (1880). — V. slightly gibbous in the middle. Ends rounded. L. 0,0445;

B. 0,01 mm. Strise 19 in 0,oi mm., parallel, slightly divergent at the ends. — Nav. ventric. v.

Jeniss. Grun. A. D. p. 29 PL I f. 18.

Fresh water: Jenissey (Grun.).

Var.? subventricosa Grun. (1880). — V. gibbous in the middle, with broad, rounded ends.

L. 0,066; B. 0,0095 mm. Central nodule slightly dilated transversely. Axial area very narrow.

Strise 22 to 23 in 0,oi mm., convergent at the ends. — Nav. subventricosa Grun. A. D. p. 29

PL I f. 19.

Brackish water: Sea of Kara (Grun.).

9. C. tahitensis Grun. (1863). — V. lanceolate, inflated in the middle, with obtuse ends.

L. 0,054 to 0,065; B. 0,002 mm. Axial and central areas indistinct. Strise 12 to 13 in 0,oi mm.,
slightly radiate, finely punctate. Longitudinal lines median. — Nav. Tah. Grun. Verh. 1863 p. 152
PL V. f. 15. Nov. p. 19.

Fresh water: Tahiti (Grun.).

This species is unknown to me, perhaps it is only a variety of N. Silicula.

10. C. patagonica Cl. (1881). — V. convex, linear with cuneate ends. L. 0,o5 7 to O.o9-

B. 0,009 to 0,013 mm. Axial area narrow, but distinct. Central area a broad fascia, reaching to

the margins. Strise 13 to 14 in 0,oi mm., almost parallel, but radiate at the ends, crossed near
the margin by a faint longitudinal line. — Nav. viridis var. patag. Cl. Farskv. D. fran Gronl och
Arg. p. 12 PL XVI f. 3.

Fresh water, on moist rocks: Sierra Famatina, Rep. Arg.! Pichincha, Ecuador!
This remarkable freshwater-species may easily be mistaken for a Pinnularia, but the termi-

nal strise are radiate, not convergent as in the last named genus,
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11. C? elongatnla Pant. (1889). — V. linear, with rounded ends. L. 0,o2i; B. 0,oo8 mm.
Axial area indistinct; central small, orbicular. Strise 20 in 0,oi mm. parallel. Longitudinal lines?

— Nav. elongatula Pant. II p. 45 PL III f. 40.

Brackish water: Hungary, foss. (Pant.).

The fig. of this species in Pantocseks work is not sufficient for determining the systematical

place of this form, which seems to be related to C. Silicula. I have found in the deposit of Gryon-

gyos Pata (Hungary) a form, which agrees with N. elongatula in outline and in the number of

striae, but is 0,o4 mm. in length. In this form the striee on both sides of the central nodule are

interrupted by a short lunate, longitudinal line.

12. C. Schumauiiiana Grun. (1880). — V. strongly inflated in the middle, with rounded

obtuse ends. L. 0,037 to O.os; B. 0,oo9 to 0,oi3 mm. Axial area indistinct or narrow. Central

area lanceolate with a lunate marking on each side of the central nodule. Striae 17 in 0,oi mm.,

radiate at the ends (very finely punctate?). Longitudinal lines indistinct. — Nav. Trochus Schum.

P. D. I p. 189 f 52. Greg. M. J. IV PI. I f. 2 (1856). Nav. Schumanniana Grun. V. H. Syn.

p. 99 PL XI f. 21.

Fresh water: Sweden, KingsjSn in Skane! Ladoga! Konigsberg, fossil!

Var. trinodis Lewis (1861). — V. divided by two constrictions into three segments of equal

size. Ends cuneate. L. 0,o34 to 0,042; B. 0,oii mm. Striae 18 to 20 in 0,oi mm. strongly

radiate in the middle, almost parallel in the terminal segments. — Nav. trinodis Lewis Proc.

Ac. n. sc. Philad. p. 66 PL II f. 6 (1861). — Nav. hiconstricta Grun. Gasp. S. Alg. p. 15 PL HI
f. 6 (1878).

Fresh and brackish water: Caspian Sea (Grun.) N. America, Hudson River! Delaware! Da-

kota! Lake Pistaku, lUin. ! Lost spring Ranch, Calif.!

13. C? bodosensis Pant. (1893). — V. trochiform, obtuse. L. 0,o7 7; B. 0,02 mm. Axial

area lanceolate, dilated in the middle to a transverse fascia, and with an elongated marking on both

sides of the central nodule. Striae 17 in 0,oi mm. almost parallel. — Nav. hodos. Pant. Ill

PL ni f. 35.

Habitat?: »Bodos» (Pant.).

Var. Heribaudi Per. (1893). — V. in L. 0,o7 to 0,09; B. 0,oi6 mm. biconstricted. Striae 17

in 0,01 mm. — Nav. Her. Perag. in Herib. D. d'Auvergne p. 112 PL IV f. 8.

Fresh water: Puy de Dome. Varennes (Brun Coll.)!

14. C. alpestris Grun. (1860). — V. linear, slightly gibbous in the middle, with rounded

or subcuneate ends. L. 0,06 to 0,076; B. 0,oo6 to 0,oo9 mm. Axial and central area united in

a narrow lanceolate space, having on each side of the central nodule a lunate marking. Striae 20

in 0,01 mm. nearly parallel; slightly divergent at the ends. Longitudinal lines distinct, submar-

ginal. - Nav. alpestris Grun. Verb. 1860 p. 545 PL V f. 4. V. H. Syn. PL XII f. 30.

Fresh water, alpine regions: Swedens Lake Malaren (in postglacial mud!), Austrian alps,

(Grun.), Savoy!

Nav. alpestris var. tatrica GuTW. p. 20 PL If. 17 — is no var. of C. alpestris and appears

to be a Frustulia or Neidium, impossible to decide from the figures.

15. C. nuMcola Grun. (1880). — V. slightly triundulated. Central area dilated transversely

to a fascia, with lunate markings on both sides of the central nodule. — Nav. nubicola Grun.

in V. H. Syn. Index to PL XII f. 30.

Fresh water: Turkestan (Grun.).

16. C. Kainitzii Pant. (1893). — V. elongated, gibbous in the middle, with broad, obtuse

ends. L. O.ios; B. 0,02 mm. Axial area broad, linear-lanceolate, with an elongated marking on
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each side of the median line. Strise slightly radiate in the middle, elsewhere parallel, 19 in 0,oi

mm. — Nav. Kain. Pant. Ill PL III f. 41.

Habitat?: »Kopecz» (Pant.).

17. C. oMusa W. Sm. (1853). — V. very convex, subrectangular, with broad, truncate ends.

L. 0,05 to 0,06; B. 0,oi6 to 0,oi7 mm. Axial and central areas united in a moderately broad

lanceolate space, in the middle of which is on each side of the central nodule a lunate marking,

Strise 17 in 0,oi mm. parallel or slightly divergent towards the ends. Longitudinal lines sub-

marginal. — Nuv. obtusa W. Sm. B. D. I p. 50 PI. XVI f. 140 (1853). Grdn. Verb. 1860 p. 536

PL IV f. 39? N. Hehes Ralfs Priteh. Inf. p. 896 (1861). Donk. B. D. p. 23 PL III f. 12.

Eresh water, especially in nothern regions. Greenland! Sweden, Lappland and Gotland!

Russian Lappland! Norway, Dovre! Scotland!

This species is very characteristic and not closely akin to any known form. It seems to

be an inhabitant of northern regions and is not mentioned by Brun as occuring in Switzerland,

nor by Belloc as occuring in the Pyrenees.

18. C. Liber "W. Sm. (1853). — V. linear, sometimes with slightly concave or convex

margins, and rounded or subcuneate ends. L. 0,05 to 0,i9; B. 0,oo8 to 0,032 mm. Axial area in-

distinct or very narrow. Central area indistinct or small. Striae 13 to 20 in 0,oi mm. parallel,

divergent at the ends. Longitudinal lines median, single or double.

A. Forms with linear, sometimes slightly constricted valves, and without lunate markings

in the central area.

a) Longitudinal lines single.

Var. linearis Grun. (1860). — V. narrow, linear, with parallel margins and rounded ends.

L. 0,054 to 0,12; B. 0,008 to 0,011 mm. Areas indistinct. Strise 20 to 29 in 0,oi mm. Longitu-

dinal lines median, frequently indistinct. — Nav. linearis Grun. Verb. 1860 p. 546 PL III f. 2.

V. H. Syn. p. 105 PL XII f. 35. A. S. Atl. L. f. 38, 40.

Marine: Atlantic coasts of Europe, Africa and America (Grun.), Ceylon! Singapore (Brun

Coll.!) Galapagos Islands! Peru (Grun.), Honduras (Grun.), Gulf of Mexico (Atl.).

Var. genuina Cl. — V. linear, with parallel or slightly convex margins and more or less

broad ends. L. 0,08 to 0,17; B. 0,oi3 to 0,024 mm. Axial area very narrow; central area small,

orbicular, frequently somewhat asymmetrical. Striae 13 to 20 in 0,oi mm. — Nav. Liber "W. Sm.

B. D. I p. 48 PL XVI f. 133. Donk. B. D. p. 62 PL LK f. 5. A. S. Atl. L. f. 16, 17, 18. A. S.

N. S. D. n f. 45. V. H. Syn. p. 104 PL XII f. 36. Nav. maxima Gkbg. M. J. IV PL V f. 2

(1856). D. of CL p. 487 PL IX f. 18. A. S. Atl. L. f. 19 to 21, 37. N. S. D. II f. 44. Nav.

fortunata Lend. Fortm. D. de Ceylan PL IH f. 27 (1879).

Marine: Greenland! Spitsbergen! Finmark! Behrings' Island! North Sea! Mediterranean

Sea! Red Sea! Seychelles! Cape of Good Hope! Ceylon! Singapore! Sidney! Port Jackson! Tas-

mania! Philippines! Japan! Campeachy Bay!

Forma tenuistriata Cl. — L. 0,o65 to 0,07; B. 0,oi5 mm. Strise 25 to 26 in 0,oi.

Marine: Labuan! Sandwichs Islands!

Forma convexa Cl. — Convex. L. 0,ii to 0, 13; B. 0,012 mm. Axial area somewhat broader.

Strise 16 to 20 in 0,oi mm. — Nav. HaucUi Cl. N. E. D. p. 9 PL II f. 27 (1881).

Marine: Gulf of Naples! Adriatic!

Var. Holiiboi Pant. (1886). — V. linear, with rostrate capitate ends. L. 0,i.5<j; B. 0,025 mm.
Strise 20 in 0,oi mm. — Nav. {maxima var.?) Hoi. Pant. I p. 25 PL XVIII f. 165.

Marine: Hungary, fossil (Pant.).

Var. relegata Cl. — V. slightly constricted in the middle, with cuneate ends. L. 0,15; B.

0,025 mm. Axial area linear-lanceolate. Strise 12 to 13 in 0,oi mm., crossed by a median longi-

tudinal line.

Marine: Redondo, Calif, fossil (Grove Coll.)!
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b) Longitudinal lines double.

Var. hicuneata Geun. (1860). — V. broad, linear, with cuneate ends. L. 0,ii to 0,i9; B.

0,018 to 0,032 mm. Striae 15 to 17 in 0,oi mm. — Nav. hicuneata GtRUN. Verb. 1860 p. 546 PL III

f. 4. A. S. N. S. D. PL II f. 44 (smaller form). N. maxima Donk. B. D. p. 60 PL IX f. 4.

N. Bleischii A. S. Atl. L. f. 22, 23, 25.

Marine: Nortb Sea! Baltjik, fossil (Atl.), Sumatra (Deby Coll.!) Samoa (Atl.), Seycbelles!

Colon (Deby Coll.)! Porto Seguro (Deby Coll.)!

Forma lanceolata. — V. shorter, with acuminate ends. L. 0,08 to 0,o9; B. 0,o32 mm. Strise

about 13 in 0,oi mm. — Nav. excentrica A. S. Atl. L. f. 6, 7.

Marine: Celebes (Atl.) Mazatlan (Atl.).

Var. excentrica GrRUN. (1860). — V. broadly linear to linear-elliptical, with rounded or cuneate

ends. L. 0,o9 to 0,i4; B. 0,oi7 to 0,027 mm. Median line often slightly undulating. Central area

frequently slightly dilated unilaterally. Strise 20 to 22 in 0,oi mm. — Nav. excentrica Grun.

Verb. 1860 p. 545 PL III f. I. N delata A. S. N. S. D. p. 91 PL II f. 43 (1874). Atl. L. f. 30.

N. formosa v. fossilis Pant. II p. 45 PL XX f. 310 (1889).

Marine: North Sea! Mediterranean Sea! Java (Kinker CoU.)! Japan (Atl.) Samoa! Colon

(Deby Coll.)! Hungary, fossil (Pant.).

B. Forms constricted in the middle. Central area without lunate markings.

Var. Janischiana Babh. (1862). — V. slightly constricted in the middle, with cuneate ends.

L. 0,14; B. 0,035 mm. Median line slightly flexuose. Central area small, asymmetrical. Strise

22 in 0,01 mm. Longitudinal lines faint, single. — Nav. Jan. Jan. Bab. Hond. p. 10 PL II f. 15.

Marine: Colon (Deby Coll.)!

Var. JBleischiana Jan. a. Rabh. (1862). — V. strongly constricted in the middle, with cuneate

ends. L. 0,i4 to 0,17; B. 0,025 (min.) to 0,042 (max.) in 0,oi mm. Areas indistinct. Strise 12 in

0,01 mm. Longitudinal lines single, very distinct. — Nav. Bl. Jan. a. Babh. Hond. p. 9 PL II

f. 10. Cal. liber var. Bleisch. Icon. n. PL IV f. 1.

Marine: Honduras (Jan. Babh.) Nice (Deby, Brun, Van Heurck Coll.)! Redondo Calif, fossil

(Grove Coll.)!

C. Forms with lunate markings on the central area.

Var. elongata Grun. (1874). — Linear, with parallel margins and broad rounded ends.

L. 0,07 to 0,12; B. 0,018 to 0,009 mm. Axial area narrow; central area small with lunate markings

on both sides of the central nodule. Strise 15 to 18 in 0,oi mm. Longitudinal lines faint, median.

— Nav. elongata Grun. in A. S., N. S. D. p. 91 PL II f. 42. A. S. Atl. L. f. 27.

Marine: North Sea! Mediterranean! Bed Sea! Ceylon! Singapore! Japan! Galapagos Islands

!

Florida!

Var. umbilicata Grun. (1877). — V. linear, frequently slightly gibbous in the middle, with

rounded ends. L. 0,i3 to 0,i6; B. 0,015 to 0,02 mm. Axial area narrow, but distinct, somewhat
dilated in the middle, with linear markings on both sides of the central nodule. Strise 12 to 15

in 0,01 mm. Longitudinal lines distinct. — Nav. maxima var. umbilic. A. S. Atl. L. f. 32, 33.

Nav. max. v. asiatica Temp. Br. D. f. du Japon p. 72 (1889).

Marine: North Sea (Atl.) Bab el mandeb! Ceylon! Japan, fossil (Brun.) Colon (Deby Coll.!).

19. C. robusta Grun. (1877). — V. linear, narrowed towards the ends. L. 0,28 to 0,33;

B. 0,0 4 to 0,0 3 5 mm. Axial area narrow, but distinct, slightly dilated around the central nodule.

Strise 9 to 11 in 0,oi mm. Longitudinal lines median, strong. — Nav. robusta Grun. in A. S.

Atl. L. f. 1-2.

Marine: Zanzibar (Deby Coll.)! Java (Kinker Coll.)! Sumatra! Singapore! Samoa! Bedondo,

Calif, fossil (Grove Coll.)!
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Var. perlonga Pant. (1889). — V. slightly gibbous in the middle. L. 0,4 to 0,5; B. O.oos

mm. Strige 10 in 0,oi mm. — Nav. perlonga Pant. IT p. 52; III PI. XIV f. 209.

Marine: Hungary, fossil (Pant.).

Var. suhelliptica Cl. — V. linear-elliptical, frequently with subrostrate ends. L. 0,15 to

0,19; B. 0,037 to 0,04 mm. Areas broader. Striae 11 to 12 in 0,oi mm. — A. S. Atl. L. 4, 5.

Marine: Eaised Marsh (Atl.), Redondo and Santa Monica Calif., fossil (Deby'Coll.)! Porto

Seguro (Deby Coll.)!

This large and beautiful form is nearly connected with C. Liber and may be regarded

as one of its many varieties.

20. C. probabilis A. S. (1877). — V. linear with subcuneate ends. L. 0,i6 to O.is;

B. 0,0 28 to 0,03 mm. Axial area narrow. Central area small, subrhomboid. Median line slightly

flexuose. Strife 10 in 0,oi mm. Longitudinal lines double. — Nav. prob. A. S. Atl. L. f. 46.

Marine: Campeachy Bay (Atl.), Florida; Java (Grove Coll.)!

Also nearly akin to C. liber (var. bicuneata).

21. C. Eugeniae Cl. (1881). — V. linear, with rounded ends, very convex. L. 0,o75 to 0,o85;

B. 0,017 mm. Axial area indistinct. Central area small, rhombic-orbicular. Median line slightly

sinuose. Striae 7 to 9 in 0,oi mm., slightly radiate in the middle, somewhat convergent at the

ends, not distinctly punctate. Longitudinal lines distinct, submarginal. — Nav. Eug. Cl. N. R.

D. p. 7 PI. II f. 16.

Marino: Galapagos Islands!

22. C. virginea Cl. (1878). — V. lanceolate with acute or subrostrate and obtuse ends.

L. 0,o&8 to 0,09; B. 0,0ii7 to 0,025 mm. Axial area very narrow, slightly dilated unilaterally at

the central nodule. Central pores approximate. Strise 20 to 21 in 0,oi mm. parallel. Longi-

tudinal lines faint, submarginal. — Nav. virg. Cl. West Ind. D. p. 5 PI. I f. 2. Nav. parallela

Castk. Voy. Challenger p. 31 PI. XXVIII f. 12 (1886)?

Marine: West Indies, Virgin Islands! Bahamas (Grove Coll.)!

23. C. eximia Grijn. Ms. — V. divided by two deep constrictions into three segments of

equal size. L. 0,ii to 0,12; B. 0,025 mm. Axial area narrow. Central area small, orbicular.

Strise 14 in 0,oi mm. radiate in the middle. Longitudinal lines double; the exterior stronger —
PI. IV f. 2.

Marine: Seychelles (Van Heurck Coll.)! Cebu (Grove Coll.)!

24. C. clavigera Cl. N. Sp. — V. elongated, divided by two slight constrictions into one

smaller median, and two larger terminal, segments. L- 0,115; B. ,0oi5 (max.) mm. Axial area

narrow. Central area a broad fascia. Striae 20 in 0,oi mm., parallel, divergent at the ends.

Longitudinal lines median. — PI. IV f. 3.

Marine: Colon (Deby CoU.)!

This form may be regarded as a variety of N. Liber, with transverse fascia.

25. C. (Pleurosigina) staurophora Grun. (1880). — V. sigmoid, lanceolate, gradually

tapering from the middle to the acute ends. L. 0,1125; B. 0,oi4 mm. Median line central,

sigmoid. Central area a broad, transverse fascia, reaching the] margins. Striae 14 in 0,oi mm.
parallel, not punctate. Longitudinal lines closer to the median line than to the margin. Inside the

longitudinal lines the striae are fainter than outside. — Pleurosigma staurophorum Grun. A. D.

p. 61. Perag. VIII f. 45.

Marine: Davis Strait (Grun.)

Var. asiatica Temp. a. Brun (1889) — L. 0,i9 to 0,22; B. 0,025 to 0,o28 mm. Striae 16 to

18 in 0,01 mm. — Pleur. asiaticum D. f. du Japon p. 56 PL IX f. 1. Perag. VIII f. 44.

Marine: Japan, fossil.
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26. C. latefasciata Grun. (1880). — V. linear, with troad, rounded ends. L. 0,06 to 0,093;

B. 0,012 to 0,017 mm. Axial area gradually enlarged from the ends to the middle. Central area

a broad, transverse fascia. Striae 16 to 20 in 0,oi mm. parallel. Longitudinal lines broad, sub-

marginal. — Nav. latef. Gkun. A. D. p. 29 PL I f. 21.

Marine: Arctic America! Greenland! Sea of Kara! Cape DeschnefF! Adriatic (Grun.).

27. C. galapagensis Cl. (1881). — V. constricted in the middle, with tongue-shaped seg-

ments. L. 0,06 7 to 0,092; B. 0,025, at the constriction 0,oo9 to O,oii mm. Axial area narrow.

Central area a broad, transverse fascia. Median line with small and indistinct terminal fissures.

Striae 15 to 16 in 0,oi mm., not distinctly punctate, parallel. Longitudinal lines submarginal. —
JSfav. Galapagens. Cl. N. E. D. p. 14 PL III f. 40.

Marine: Galapagos Islands!

Var. contracta Grun. (1890). ~ L. 0,o62; B. 0,oi mm. Striae 18 in 0,oi mm. — Nav. con-

tractu A. S. Atl. CLX f. 13.

Marine: Campeachy Bay (Atl.).

Var. japonica Cl. (1890). — L. 0,o6 to 0,io; B. 0,oi9 to 0,023, at the constriction O.oi to

0,014 mm. Axial area in each segment narrow lanceolate. Striae 14 to 16 in 0,oi mm. Longitu-

dinal lines marginal or inframarginal. — Nav. gala^. v. jap. A. S. Atl. CLX f. 16. Nav. correpta

A. S. Atl. CLX f. 15.

Marine: China (Van Heurck Coll.)! Japan (Deby Coll., Brun Coll.)!

28. C. consimilis A. S. (1874). — V. linear, with parallel margins, narrowed towards the

ends. L. 0,o69 to 0,105; B. 0,oi3 mm. Axial area narrow; central area a transverse fascia. Striae

13 to 16 in 0,01 mm. parallel. Longitudinal lines submarginal. — Nav. consimilis A. S N. S. D.

p. 91 PI. II f. 46.

Marine: North Sea! Balearic Islands!

29. C. semula A. S. (1874). — V. linear, with parallel margins and rounded ends. L. 0,029

to 0,04 1; B. 0,0 7 mm. Axial area very narrow or indistinct. Central area a broad fascia. Striae

19 to 23 in 0,oi mm. parallel. Longitudinal lines marginal or submarginal. — Nav. mmula A. S.

N. S. D. p. 91 PL II f. 47. Nav. suMivisa Grun. A. D. p. 29 PL I f. 20 (1880).

Marine: Sea of Kara (Grun.), Baltic (Grun.), Normandy (Grun.), Adriatic! Cape Deschneif!

Arctic America! Greenland! Campeachy Bay (A. S.), Virgin Islands, West Indies!

Var. majjor Cl. a. Grove (1891). — L. 0,07; B. 0,085 mm. Striae 18 in 0,oi mm. slightly

radiate in the middle. — Nav. (Caloneis) cemula var.? major Cl. a. Grove Diatomiste I p. 67 PI. X f. 8.

Marine: Macassar Straits!

30. C. "Wardii Cl. N. Sp. — V. linear, with cuneate ends. L. 0,o4 to 0,09; B. 0,oi5 mm.
Central nodule dilated transversely into a stauros, reaching the margin. Axial area narrow, linear.

Longitudinal lines distinct, closer to the margin than to the median line. Striae parallel, 19 in

0,01 mm. slightly divergent at the ends. — PL III f. 39, 40, 41.

Brackish water: Bristol, Conn. (Ward)! Hudson Hiver (Ward)!

31. C. formosa Greg. (1856). — V. narrow lanceolate, with obtuse ends. L. 0,08 to 0,013;

B. 0,015 to 0,02 6 mm. Axial and central area uniting into a narrow and irregularly lanceolate

space, usually slightly dilated unilaterally in the middle. Striae 14 in 0,oi mm., almost pa-

rallel, slightly radiate at the ends. Longitudinal lines median. — Nav. formosa Greg. T. M. S.

IV p. 42 PL V f. 6. A. S. Atl. L. fig. 9, 10, 12, 13, 14, 15. Nav. oregonica Ehb. Ber. 1870

PL II: 1 f. 10. Nav. liburnica Grun. V. H. Syn. p. 102 PL XI f. 3.

Brackish and marine: Greenland! North Sea! Baltic! Atlantic coasts of N. America! Cape

Horn! Mediterranean Sea! Sierra Leone! Ceylon! Sidney! Sandwich Islands! California! Caspian

K. Sv. Vet. Akad. Handl. Band 26. N:o 2. 8*
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Sea (Grun.), Saxony! Great Salt Lake! Oregon, fossil! Guatemala, fossil! Mexico, fossil! Argen-

tina, Rioja! Cameroon, Africa!

Var. holmiensis Cl. (1881). — L. 0,o75 to 0,125; B. 0,02 to 0,o3 mm. Area wider. Strise

11 to 12 in 0,01 mm. Longitudinal lines faint or indistinct. — Nav. holm. Cl. N. R. D. p. 8

PI. II f. 18. N. formosa V. H. Syn. PL XI f. 2.

Brackish water: Baltic, (Vaxholm, Abo)!

Var. interrupta Cl. — L. 0,07; B. 0,oi3 mm. Axial area narrower. Central area a trans-

verse fascia. Strise 16 in 0,oi mm., parallel. Longitudinal lines median.

Brackish water: Yarra, S. Australia!

Var. quadrilineata Grun. (1879). — L. 0,044; B. 0,o9 mm. Area narrow, lanceolate. Striae

about 17 in 0,oi mm. Longitudinal lines double. — N. quadrilineata Grun. Cl. M. D. N:o 204.

Brackish water: Oakland, Calif. (Grun.).

32. C. (Alloioneis) cumnervia Grun. (1878). — V. lanceolate, slightly asymmetrical, with

obtuse ends. L. 0,068 to 0,115; B. 0,022 to 0,028 mm. Median line excentric, with arcuate

components. Axial and central areas uniting in a narrow and asymmetrical lanceolate space.

Strise 8 to 9 in 0,oi mm. slightly radiate. Longitudinal lines distinct, median. — Grun. in Cl.

W. Ind. D. p. 8 PL II f. 13.

Brackish water: Elephant Point, India (Grun.) Island of Rhea near Singapore!

33. C. amphisbsena Bory (1824). — V. elliptical, with capitate to rostrate ends. L. 0,o6

to 0,08; B. 0,0225 to 0,03 mm. Axial and central area uniting in a large rhombic-lanceolate

space. Strige 16 to 17 in 0,oi mm. radiate to the ends. Longitudinal lines median. — Navic. am-
phisb. Bory Encycl. meth. T. 2 (according to Ehrenb.). Frustulia depressa Kuxz. Dec. N:o 72

(1833) according to Lagerst. — Nav. amphishcena W. Sm. B. D. I PL XVII f. 147 a. (1853).

Grun. Verh. 1860 p. 534 PL IV f. 36. Donk. B. D. p. 36 PL V f. 13. V. H. Syn. p. 102

PL XI f 7.

Fresh water: Sweden! England! Belgium (V. H.) Switzerland (Brun), Caspian Sea (Grun.).

Var. fuscata Schum. (1867). — V. rectangular, with rosbrate ends. L. 0,04 to 0,045; B. 0,oi7

mm. Strise 16 in 0,oi mm. — Nav. fuscata Schum. Pr. D. U N. p. 57 PL II f. 43. Grun. A. D.

p. 31 PL I f. 27.

Brackish water: Baltic (Schum.), Kara Sea (Grun.). Caspian Sea (Grun.).

Var. subsalina Donk. (1873). — V. elliptical with rostrate-apiculate ends. L. 0,o7; B. 0,025

mm. Strise 17 in 0,oi mm. — Nav. subsalina Donk. B. D. p. 24 PL IV f. 2. Nav. amphisbcena

W. Sm. B. D. I PL XVII f. 147 (i. Nav. amph. v. subs. V. H. Syn. p. 102 PL XI f. 6. Dannf.
Bait. D. PL II f. 14.

Brackish water: Greenland! Spitzbergen! Finmark! Bohuslan! north coasts of Britain (Donk),

Baltic! Saxony, Mansfelderseen ! Rostock, fossil!

Forma major. — V. lanceolate, with gradually attenuated ends. L. 0,i; B. 0,o3 mm.
V. H. Syn. PL XI f. 4.

Brackish water: Belgium (V. H.).

Var. Vuhotinovicii Pant. (1886). — V. lanceolate, subrostrate. L. 0,077 to 0,095; B. 0,029 to

0,032 mm. Area large, lanceolate. Striae 12,5 to 15 in 0,oi mm., closer near the ends. Nav.
Vuho. Pant. I p. 29 PL I f. 7, II p. 54, PL XII p. 220.

Brackish water: Hungary, fossil!

Var. liburnica Grun. (1860). — V. broadly lanceolate. L. 0,05 to 0,ii; B. 0,022 to O035
mm. Axial area narrow, slightly dilated in the middle. Strise 16 to 17 in 0,oi mm. Longitu-
dinal lines more approximate to the margin than to the median line. — Nav. lib. Grun. Verh.
1860 p. 547 PL III f. 25.

Brackish: Adriatic (Grun.), Colon (Deby Coll.)! Calcutta (Deby Coll.)!
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Var. Fenslii Grun. (1863). — Lanceolate, sometimes with subrostrate ends. L. 0,o7 to 0,12;

B. 0,028 to 0,042 mm. Area narrow, dilated around the nodule. Striae 11 to 14 in 0,oi mm.
Longitudinal lines median. — Nav. elegans GtRUN. Verh. 1860 p. 534 PL IV f. 37. Nav. Fanzlii

GrEUN. Verh. 1863 p. 153. Nav. ampMsi. v. Fendii Grun. in V. H. Syn. p. 102 PL XI f. 5.

N. Qrunowii O'Mbara B. D. p. 362 PL XXXI f. 17.

Brackish water: Neusiedler See, Hungary (Grun.), Rostock, fossil! Ceylon (Weissflog Coll.)!

Calcutta (Deby Coll)! Batavia! Jamaica! St Martin, W. Ind.! Guatemala, fossil! St. Monica, fossil

(Dr. Rae Coll.)!

All these forms are closely connected, so that it seems to me impossible to regard them
as distinct species. They are also nearly akin to the two following species, G. hivittata and C.

permagna, of which the latter is, by intermediate forms, connected with C. formosa.

34. C. bivittata Pant. (1889). — V. lanceolate. L. 0,o8 to 0,15; B. 0,o3i to 0,(P4 mm.
Axial and central area uniting in a broad, lanceolate space. Strife 10 (middle) to 12 or 13 (ends)

in 0,01 mm., slightly radiate. Longitudinal lines double. — N. {oregonica var.?) hivittata Pant. II

p. 43 PL V. f. 83.

Brackish and marine: Hungary, fossil! Atlantic City, N. Jers. foss. (Deby Coll.)!

35. C. permagna Bail (1850). — V. rhombic-lanceolate, sometimes with slightly triundu-

lated margins. L. 0,i5 to 0,22; B. 0,o55 to 0,o35 mm. Axial and central areas uniting in a

more or less broad, irregularly lanceolate space. Striee 9 to 10 in 0,o 1 mm. slightly radiate.

Longitudinal lines broad or double, median. — Finniil. perm. Bail. Smiths. Cont. 1850 p. 40 PL II

f. 28, 38. Nav. permagna Ralfs Pritch. Inf. p. 907. Lewis Proc. Ac. n. sc. Philad. 1861 p. 70

PL II f. 11. Grevillb T. M. S. XIV p. 127 PL XII f. 18 to 21, 1866. V. H. Syn. p. 102 PL XI f. 1.

Brackish water: Anvers (V. H.). N. America (New-York to Florida and Gulf of Mexico)!

This large and beautiful species passes over by intermediate forms to N formosa, and

seems also to be nearly akin to C. bivittata.

36. C. Dusenii Cl. N. Sp. — V. rhombic-lanceolate, with subacute ends. L. 0,135; B. 0,038

mm. Axial area narrow. Central area moderately large, orbicular, without any markings. Strife

13' in 0,01 mm., radiate, in the ends slightly convergent. Longitudinal lines approximate to the

areas. — PL IV f. 4.

Brackish water (mouths of rivers): Cameroon, Africa!

This species is named in honour of Mr Dus:Sn, a Swedish traveller in Western Africa, who
procured me an interesting gathering from that country. This beautiful form greatly resembles

C. permagna, but differs by the closener of its longitudinal lines to the areas.

37. C. madagascarensis Cl. (1890). — V. broadly lanceolate. L. 0,095; B. 0,o5 mm.

Median line with distant central pores. Axial and central areas uniting in a narrow, lanceolate

space. Median line bordered by thick silicious ribs. Strise 9 in 0,oi mm. radiate troughout, in-

distinctly punctate. Longitudinal lines three, of which the median is the strongest (and differs

from the others). — N. madag. Ci,. Diatomiste I p. 23 PL IV f. 2.

Marine: Madagascar! Columbo, Ceylon (Letourneur Coll.)! Java!

This is a remarkable species, having some resemblance to C. amphisbcena var. Fendii, from

which it is however quite distinct. Of the three longitudinal lines the median has the appearence

of a narrow furrow, separating the flatter axial part of the valve from the sloping exterior

part. The other lines are formed by small knots on the strise.

38. C. Mclayata Cl. a. Grove (1891). — V. convex, gibbous in the middle and with clavate

ends. L. 0,i2 to 0,i6; B. 0,oi8 mm. Axial area broad, dilated around the central nodule to an

irregularly rounded space. Striee 10 in 0,oi mm., divergent in the ends, else almost parallel.

Longitudinal lines distinct, median. — Cl. a. Grove Diatomiste I p. 66 PL X f. 7.

Marine: Macassar Straits (Grove Coll.)!
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This is a remarkable form, not closely connected with any other known species. Perhaps

Stauroneis BriUssonii Castr. (Voy. Chall. Diat. p. 24 PI. 15 fig. 4) may be the same, but the

figure and description of that form are insufiicient for identification.

39. C. samoensis G-run. (1877). — V. linear to elliptic-linear, narrowed towards the ends.

L. 0,085 to 0,115; B. 0,018 to 0,025 mm. Axial and central areas united in a narrow, irregu-

larly lanceolate, space, having on each side of the central nodule a lunate or linear marking.

Strise 10 to 12 in 0,oi mm. slightly radiate at the ends. Longitudinal line median or submarginal.

— Nav. samoensis A. S. Atl. L. f. 43, 44. Nav. mammalis Castr. Chall. Voy. D. p. 30 PL XX
f. 2 (1886)?

Marine: Ceylon! Amboina (Kinker Coll.), Java (Kinker Coll.)! Philippines! Labuan! Port

Jackson! Samoa!

Var.? bimaculata Pant. (1889). — V. elliptic-lanceolate. L. 0,064; B. 0,oi9 mm. Area lan-

ceolate with markings on both sides of the central nodule. Striae 14 to 15 in 0,oi mm. Longi-

tudinal lines? — Nav. him. Pant. II p. 42 PL XXIII f. 346.

Marine: Hungary, fossil (Pant.).

40. C. sectilis A. S. (1877). — V. linear with rounded ends. L. 0,i44; B. 0,o23 mm.
Axial and central areas uniting in a broad linear space, with a row of puncta along the median

line. Strife 7,5 in 0,oi mm., parallel. Longitudinal lines submarginal. — Nav. sectilis A. S.

Atl. L. f. 3.

Marine: Whatabevot, India (Atl.) Hungary, fossil (Pant.).

Var. ioryana Pant. (1889). — L. 0,oi to 0,i3; B. 0,02 to 0,024 mm. Area with a row of

puncta on both sides of the central nodule. Strise 8 to 9 in 0,oi mm. Longitudinal lines margi-

nal or inframarginal. — Nav. Boryana Pant. II, XXVIII f. 407.

Marine: Gulf of Naples! Bory, Hungary, fossil! Galapagos Islands (Weissflog Coll.)!

Nav. pavida Pant. Ill PL XXX f. 438 appears to be an allied but smaller form.

41. C. Anderssonii Cl. (1881). — V. linear, with subcuneate ends. L. 0,075; B. 0,oi9 mm.
Axial area narrow, dilated around the central nodule, to an orbicular space without markings.

Striae 6,5 to 7 in 0,oi mm., radiate at the ends, not punctate. Longitudinal lines inframarginal.

N. And. Cl. N. E. D. p. 11 PL III f. 28. Gal. And. Icon. n. PL VI f. 8 (Part. II PL I f. 8).

Marine: Galapagos Islands.

The fig. in CL N. R. D. is not quite exact, the axial area being too broad.

42. C. Frater Cl. N. Sp. — V. convex, linear, with parallel margins and rounded cuneate

ends. L. 0,i; B. 0,oi2 mm. Axial and central areas united in a narrow, lanceolate space,

without markings. Striae 8 in 0,oi mm., smooth, slightly radiate in the middle and at the ends.

Longitudinal lines inframarginal. — PL III f. 26.

Marine: Galapagos Islands!

43. C. Spathnla Bkun (1891). — V. linear, narrowed towards the ends. L. 0,i5 to O.ie;

B. 0,01 to 0,012 mm. Axial area linear, very narrow; central area indistinct. Striae 12 in 0,oi

mm. parallel, divergent at the ends finely punctate. Longitudinal line marginal or inframarginal
— Nav. spat. Brun. D. Esp. n. p. 40 PL XV f. 10.

Marine: Japan, fossil (Brun Coll.)!

44. C. adenensis Cl. N. Sp. — V. elongated, slightly biconstricted, with cuneate ends.

L. 0,07; B. 0,013 mm. Axial area narrow, irregularly dilated between the central nodule and the

ends. Central area large, orbicular. Striae 13 (middle) to 15 (ends) in 0,oi mm., radiate in the

middle, transverse at the ends, not distinctly punctate. Longitudinal lines inframarginal. —
PL in f. 33.

Ifarine: Between Aden and Bab el mandeb (Weissflog Coll.)!
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45. C. ai)normis Grun. (1878). — V. lanceolate, with broad, obtuse ends. L. 0,028 to 0,0.15;

B. 0,007 to 0,009 mm. Axial area very narrow; central area small, orbicular. Median lines straight,

with approximate central pores, and terminal fissures turned in contrary direction. Strise 30

(Grrunow) to 34 in 0,oi mm. transverse. Longitudinal lines faint, submarginal. — Nav. abnormis

Grun. in CI. M. D. N:o 142. A. D. p. 46. Gal. abn. Icon. n. Part. IV PL I f. 6, 7.

Marine: Bohuslan, Sweden!

46. C. brevls Grev. (1857). — V. elliptical, with rostrate, obtuse ends. L. 0,o6 to 0,o8;

B. 0,022 to 0,03 mm. Median line with distant central pores. Axial area narrow, dilated in the

middle to a large, orbicular space. Strise 14 in 0,oi mm., almost parallel, not distinctly punctate.

Longitudinal lines indistinct. — Nav. brevis Greg. D. of Clyde p. 478 PL IX f. 4. A. S. N. S. D.

PI II f. 15. DoNK. B. D. p. 19 PL III f. 4. V. E. Syn. p. 97 PL XI f. 19. — Nav. crassa Greg.

M. J. Ill p. 41 PL IV f. 18 (1855)?

Marine: Spitsbergen! Greenland! Finmark! North Sea! North Siberian Sea, Cape Desch-

niff! Lofanger, Angermanland, Sweden, (integlacial deposit)! Sydney (Thum.)!

Var. vexans Grun. (1880). — Elliptic-lanceolate, with broad, obtuse ends. — Nav. brevis v.

vexans Grun. A. D. p. 30. A. S. N. S. D. PL II f. 14. Nav. hrev. v. eUiptica V. H. Syn. p. 97,

PL XI f. 18.

Marine and brackish: Sea of Kara! Finmark! Japan (strise 18 in 0,oi mm. "Weissflog. Coll.)!

Var. distoma Grun. (1880). — V. elliptical, with broad ends. Central pores of the median

line distant. Central nodule large, thick. Longitudinal lines distinct, single or double.

Forma latior: Broadly elliptical. L. 0,o78; B. 0,026 mm. Strise 13 to 14 in 0,oi mm. —
Nav. (brevis var.?) diatoma f. lat. Grun. A. D. p. 31 PL I f. 25.

Brackish water: Sea of Kara (Grun.), Japan!

Forma angustior: Narrow elliptical. L. 0,o68; B. 0,oi9 mm. Strise 15 to 16 in 0,oi mm.
— Nav. (brevis var.?) diatoma f. ang. Grun. A. D. p. 31 PL I f. 26.

Brackish water: Jamal, Sea of Kara (Grun.).

Forma bicuneata Cl. — V. with parallel margins and cuneate ends. L. 0,o85; B. 0,o29 mm.
Strise 14 to 15 in 0,oi mm

Marine: Japan, fossil (Brun Coll.)! Sydney! China!

Nav. brevis and its varieties are nearly akin to N. amphisbcena.

47. C. Ibottnica Cl. N. Sp. — V. elliptic-lanceolate. L. 0,05; B. 0,oi8 mm. Central pores

distant. Axial area broad, gradually dilated towards the middle, where it expands to a transverse

fascia. Strise 22 in 0,oi mm. slightly radiate towards the ends. Longitudinal line faint, margi-

nal. — PL III f. 42.

Slightly brackish water: Gulf of Bothnia at Pitea!

48. C. Lagerheimil Cl. N. Sp. — V. elliptic-lanceolate convex, with obtuse ends. L. 0,042;

B. 0,009 mm. Axial and central areas uniting in a lanceolate-linear space. Strise 17 in 0,oi

mm. very slightly radiate towards the ends. Longitudinal lines indistinct marginal, or inframarginal.

Fresh water: Ecuador, Quito (Lagerheim)!

49. €. latiuscula Kutz (1844). — V. elliptical to lanceolate. L. 0,o75 to 0,09; B. 0,023 to

0,0 3 mm. Axial and central areas uniting in an irregularly lanceolate space. Strise 18 to 21

in 0,01 mm. parallel, finely punctate. Longitudinal lines marginal or inframarginal. — Nav.

latiuscula Kutz Bac. p. 93 PL V f. 40. Grun. Verb. 1860 p. 534 PL IV f. 38. Donk. B.

D. p. 27 PL IV f. 7. Nav. patula W. Sm. B. D. I p. 49 PL XVI f. 139 (1853). V. 11. Syn.

Suppl. B f. 29.

Fresh water, larger lakes: Scotland; Sweden: Venern! Malaren! Baltic, freshwater deposits

of the Ancylus-epoch! Gotland! Switzerland (Lac des 4 cantons, Lac Leman)!
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Var. africana Cl. — V. elliptic-linear, with broad and rounded ends. L. 0,i3; B. 0,2 5 mm.
Longitudinal lines crossing the strise in their middle. Striae 15 in 0,oi mm. — PI. IV f. 5.

Brackish water: Cameroon!

The var. africana merits perhaps to be considered as a distinct species.

50. C. Holstii Cl. (1881). — V. elliptical, with parallel margins and cuneate ends. L. 0,o52

to 0,06; B. 0,016 to 0,02 mm. Axial area very narrow; central area small, rounded. Strife 14 in

0,01 mm. almost parallel, not distinctly or finely punctate. Longitudinal lines marginal. — A. S.

Atl. L. f. 48 (without name). Nav. Holstii Cl. D. f. Gronl. and Argentina p. 11 PL XVI f. 1.

Fresh water: Greenland! Albany, Maine, fossil! Oregon (Atl.).

51. C. Ladogensis Cl. (1891). — V. broad, lanceolate, with subrostrate ends. L. 0,025;

B. 0,0 14 mm. Axial area indistinct; central area small rounded, somewhat transverse. Striae 17

in 0,01 mm. slightly radiate, finely punctate. Longitudinal lines marginal, faint. — Nav. Ladog.

Cl. D. of Finl. p. 35 PI. II f. 3.

Fresh water: Ladoga, on the surface of the lake!

52. C? dispersa Gr. and Stdrt (1887). — V. almost flat, elliptic-lanceolate, with subacute

ends. L. 0,08; B. 0,027 ram. Median line straight, terminating close to the margin. Axial area

narrow, dilated in the middle to a small rounded space. Striae 27 in 0,oi mm., finely punctate,

piincta forming undulating longitudinal lines. The striae are confined to an irregular, lanceolate

space aroiind the axial area, the part outside of this space being irregularly and coarsely punctate.

Longitudinal lines inframarginal. — Nav. disp. Gr. and Stcrt. Queck, M. Cl. Ill (2) p. 132

PL X f. 10.

Marine: Oamaru, N. Zeeland, fossil!

This is remarkable species, which I have placed here only with hesitation. The longi-

tudinal] line is visible only in strongly oblique light. A somewhat] similar form occurs at

Monterey, which 1 know by a sketch sent by Grunow, who calls it Mastogloia? decorata. This

form is smaller (L. 0,033; B. 0,oi3 mm.) and has a larger quadrate central area and probably

coarser striae.

53. C? sejiincta A. S. (1874). — V. linear, with parallel margins and rounded cuneate

ends. L. 0,o4; B. 0,oi mm. Axial and central areas indistinct. Striae 12 in 0,oi mm. transverse.

Longitudinal lines broad, submarginal. — Nav. sejuncta A. S. N. S. D. p. 87 PI. If. 18.

Marine: North Sea, Campeachy Bay (A. S.).

I have not seen this species, which A. Schmidt seems to consider akin to Diploneis

nitescens. It seems to me more probable that it belongs to the group of C. Powellii. No indica-

tion of the nature of the striae exists. If punctate this form may be a Diploneis; if smooth it

belongs to the group of C. Powellii.

54. C. blanda A. S. (1874). — V. linear, with rounded ends. L. 0,o5 to 0,13; B. 0,oi to

0,018 mm. Axial area narrow. Central area orbicular, large. Striae 8 to 10 inO,oi mm. parallel,

radiate at the ends, not distinctly punctate. Longitudinal lines broad. — Nav. blanda A. S. N.
S. D. p. 90 PL II f. 27. Finn, ergadensis Grb». T. M. S. 1856 p. 48 PL V f. 22?

Marine: North Sea! Black Sea! Ceylon! Seychelles! Amboina! Labuan! Tahiti!

55. C, supergradata Brun. (1891). — V. convex, linear, with rounded ends. L. 0,115 to

0,135; B. 0,016 mm. Axial and central areas combined in a broad, linear space. Median line

strongly flexuose. Striae 6 in 0,oi mm., parallel smooth. Longitudinal lines broad, marginal.
Nav. supergr. Brun. D. Esp. n. p. 40 PL XV f. 6.

Marine: Gulf of Naples! Port d'Alger (Brun), Bosphorus (Brun).
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56. C. Wittii GrRUN. (1881). — V. linear, slightly constricted in the middle, with subcuneate

ends. L. 0,073; B. 0,oi4 mm. Axial and central areas indistinct. Strise 8 in 0,oi mm., smooth,

subparallel. Longitudinal lines broad, submarginal. — Nav. Wittii Grun. in CI. N. E,. D. p. 11

PI. Ill f. 31.

Marine: Brazil (Grrun.).

57. C. Zanardiniana Grun. (1860). — V. linear, with slightly concave margins and sub-

cuneate ends, L. 0,i68; B. 0,oi9 mm. Axial area narrow, slightly dilated around the central

nodule. Strise 5 in 0,oi mm. Longitudinal lines broad, median. — Nav. Zanard. Grun. Verb.

1860 p. 525 PI. Ill f. 12.

Marine: Adriatic (Grun.).

58. C. Campbellii Petit (1877). — Y. with parallel or slightly concave margins and cuneate

ends. L. 0,058 to 0,o8i; B. 0,oi9 to 0,022 mm. Axial area indistinct. Central area a subquadrate

space with fragments of striee. Strife 8 in 0,o 1 mm. smooth, parallel. Longitudinal lines marginal.

— Nav. Campb. Pet. D. de Campb. p. 22 PL V f. 23.

Marine: Island of Campbell!

An examination of original specimens has convinced me that this species is nearly akin to

C. Fowellii.

59. C. biseriata Petit (1877). — V. convex, lanceolate, gradually tapering from the middle

to the ends. L. 0,055 to 0,074; B. 0,oi76 mm. Axial area narrow. Central area a quadrate space.

Median line with approximate central pores. Strise 7 in 0,oi mm., smooth, slightly radiate through-

out. Longitudinal lines broad, on one side of the median line uniting with the central area. —
Nav. biseriata Petit D. de Campb. p. 23 PL IV f. 15.

Marine: New Zealand!

60. C. Powellii Lewis (1861). — V. linear, with parallel margins and cuneate ends. L. 0,0 5

to 0,13; B. 0,015 to 0,03 mm. Axial area indistinct or narrow. Central area quadrate. Strise

7 to 11 in 0,01 mm., parallel, smooth. Longitudinal lines broad, uniting with the central area.

Var. atlaniica Cl. — L. 0,05 to 0,i mm. Strise 10 to 11 in 0,oi mm. — Nav. Powellii

Lewis Proced. Ac. nat. sc. Philad. p. 65 PL II f. 6. Nav. seetilis var. Boryana Pant. II p. 53

PL VIII f. 152 (1889).

Marine: Quincy, Mass! Long Island Sound! Hungary fossil (Pant).

Var. galapagensis Cl. (1881). — L. 0,o.5 to 0,09; B. 0,oi3 to 0,o2 mm. Strise 8 to 9 in 0,oi

mm. — Nav. Pow, var. gaJapag. Cl. N. R. D. p. 11 PL III f. 30.

Marine: "West Indies! Galapagos Islands!

Var. Vidovichi Grun. (1863). — V. 0,i to 0,15 mm. Strise 6 to 7 in 0,oi mm. — Nav.

VidovicU Grun. Verb. 1863 p. 150 PL XIII f. 4.

Marine: Adriatic (Grun.), Sumatra (Deby Coll.)! S. America (Deby CoU.)!

Var. egyptiaca Grev. (1866). — V. elongated, slightly constricted in the middle. L. 0,ii

to 0,13; B. 0,02 mm. Axial area distinct. Central area irregularly quadrate. Strise 6 in 0,oi

mm. smooth, transverse. Longitudinal lines broad, united, or nearly so, with the central area.

— Nav. egyptiaca Grev. T. M. S. XIV p. 127 PL XII f. 16-17. Perag. D. de Villefr. p. 53

PL II f. 9.

Marine: Adriatic! Alexandria (Deby Coll.), Sumatra!

Var. Bartholomei Cl. (1878). — V. panduriform. L. 0,o55 to 0,07; B. 0,oi5 or 0,oi7 (max.)

to 0,01 (min.) in 0,oi mm. Axial area distinct, but narrow. Central area quadrate. Strife 7 to

8 in 0,01 mm. smooth, parallel. Longitudinal lines broad, marginal, united with the central area.

— Nav. Bartholomei Cl. W. Ind. D. p. 6 PL I f. 5. A. S. Atl. CLX f. 9.

Marine: West Indies! Porto Seguro (Deby Coll.)! Bahia (Deby Coll.)!
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61. C. Castracanei Grun. (1881). — V. broadly linear to lanceolate, with obtuse ends.

L. 0,07 to 0,135; B. 0,02 to 0,03 mm. Median line straight, with small, terminal nodules and large

qviadrate, central nodule. Axial and central areas uniting in a narrow, lanceolate space. Striae

9 to 12 in 0,01 mm., slightly radiate throughout, smooth. Longitudinal lines broad, area-like,

median, not united with the central area.

Var. Philippinarum Cl. — V. linear with gradually narrowed ends. L. 0,ii; B. 0,02 mm.

Strise 12 in 0,oi mm.
Marine: Manilla (Deby Coll.).

Var. Fetitiana GrRUN. (1881). — V. broadly linear, with cuneate ends and parallel margins.

L. 0,07; B. 0,02 mm. Area crossed by faint striae. Striae 11 in 0,oi mm. — JS'av. Pet. G-run. in

Cl. N. E. D. p. 12 PI. Ill f. 34.

Marine: Cebu!

Var. seychellensis Grun. Ms. — Like var. Petitiana, but without faint striae on the area.

Striae 10 in 0,oi mm.
Marine: Seychelles (Van-Heurek Coll.)!

Var. caledonica Cl. — V. narrow elliptical. L. 0,135; B. 0,03 mm. Striae 10 in 0,oi mm.

Marine: New Caledonia (Kinker Coll.)!

Var. genuina Cl. — V. lanceolate. L. 0,i; B. 0,03 mm. Striae 9 in 0,oi mm. — Nav.

Castracanei Grun. in Cl. N. R. D. p. 12 PI. Ill f. 33.

Marine: Australia (Grun.).

C. Castracanei is a large and beautiful form, and is connected by intermediate varieties with

C. Poivellii.

62. C? venusta Pant. (1889). — V. linear, with rostrate ends. L. 0,037; B. 0,o95 mm.
Axial area narrow. Central area small, dilated on both sides of the median line to broad lateral

areas. Striae 21 to 22,5 in 0,oi mm., parallel, divergent towards the ends. Longitudinal lines mar-

ginal. — Nav. venusta Pant. II p. 54 PL V f. 81.

Marine: Hungary, fossil (Pant.).

I have not seen this species; the description being made from the figure in Pantocseks

work, which shews some likeness to a small C. PowelUi, with the striae crossed by a narrow,

marginal line.

63. C. arnica Cl. a. Grun. (1881). — V. broad, slightly constricted in the middle, with

cuneate ends. L. 0,07 5 to 0,095; B. 0,o23 to 0,03 mm. Axial area very narrow. Central area

large, quadrate, dilated to broad lateral areas on both sides of the median line. Striae 7 to 8 in

0,01 mm. smooth, almost parallel. — Nav. arnica Cl. a. Grun. in Cl. N. R. D. p. 12 PL III f. 37.

Marine: Tahiti!

C. arnica is remarkable by the broad lateral areas, which are also very much developped in

the following two species. These areas occupy the place of the longitudinal lines of the other

species of this genus.

64. C. quadriseriata Cl. a. Grun. (1881). — V. broad, hexagonal, with parallel margins

and large, cuneate ends. Median line with small terminal fissures and incrassate central nodule.

L. 0,09 to 0,16; B. 0,035 to 0,047 mm. Axial area narrow. Central area large, orbicular. Striae

7 to 8 in 0,01 mm., slightly radiate at the ends, elsewhere parallel, smooth. Longitudinal areas

broad, linear, attenuated towards the ends. — Nav. quadriseriata Cl. N. R. D. p. 12 PI. Ill f. 32.

Nav. duplex Pant. Ill PL XLII f. 579 (1893).

Marine: Barcelona! Balearic Islands! Gillf of Naples! Levant (Grove Coll.)!

65. C? kryophila Cl. (1883). — V. elliptic-lanceolate, with cuneate or obtuse ends.

L. 0,05 to 0,08; B. 0,oi8 to 0,04 mm. Axial area narrow. Central area small, orbicular, dilated

on both sides of the median line to large, lunate lateral areas, on which, faint traces of the striae
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are visible. Striee 8 to 9 in 0,oi mm. smooth, slightly radiate. — Nav. Tcryoph. Cl. Vega p. 473
PL XXXVII f. 43. Var.? gelida Cl. 1. c. f. 42.

Marine: North Siberian Sea, Cape Wankarema! Ice from the east-coast of Greenland

!

A very peculiar form, for which I can find no other natural place than this. The large

lateral areas give this form some resemblance to N. Hennedyi, but nevertheless it cannot belong

to the section Lyratse of Navicula, as the structure of the strise is entirely different. If this

species really be a Caloneis, we have here the »lateral lines» in an extraordinary degree of

development.

66. C. Musca Greg. (1857). — V. broad, pandurifbrm, with cuneate or rounded ends. L. 0,04

to 0,07; B. 0,016 to 0,025 mm. Axial and central areas united in a broad lanceolate, space,

sometimes constricted in the middle. Median line bordered by thick siliceous strings, with in-

distinct terminal fissures and approximate central pores. Strise 7 to 8 in 0,oi mm., smooth, or

more or less obsciirely punctate. Longitudinal line broad, submarginal. — Nav. Musca Greg. D.

of Clyde p. 479 PL IX f. 6. A. S. N. S. D. p. 86 PL I f. 15. AtL CLX f. 1, 2, 10, 11, 12.

Nav. constricta Grxjn. Verb. 1860 p, 535 PL III f. 18 (very bad). Nav. intercedens A. S. AtL
CLX f. 3, 4, 5. Nav. muscwformis Pant. Ill PL XVII f. 256 (1893).

Marine: North Sea! Mediterranean Sea! Adriatic! Bab el mandeb! Ceylon! Seychelles!

China! Japan! Galapagos Islands! Porto Seguro! "West Indies!

Var. intermedia Cl. — Strongly constricted, with elliptical segments. L. 0,o6 to 0,09;

B. 0,025 to 0,028 mm. Axial area narrow, lanceolate. Strise 6 in 0,oi mm. Longitudinal lines

broad, submarginal. — Nav. Musca var. intermedia A. S. AtL CLX f. 7, 8.

Marine: Sumbava (Kinker Coll.)! Manila (Deby Coll.)! Samoa (AtL).

Var. mirabilis Leud. Fortm. (1879). — V. panduriform with tongue-shaped segments. L. 0,077;

B. 0,029 mm. Axial area narrow linear, slightly dilated around the central nodule. Striee 7 (6

according to Leud.) in 0,oi mm. Longitudinal lines broad, submarginal. — Nav. mirabilis Leud.

Forth. D. de Ceylan p. 31 PL II f. 21. A. S. AtL CLX f. 6.

Marine: Ceylon! Sumbava (Kinker Coll.)! Manila (Deby Coll.)! Sumatra!

Var. eurynota Cl. — V. strongly constricted in the middle with elliptical segments. L. 0,0 8;

B. 0,02 (max.) to O.oi (min.) mm. Axial area very large. Strise 6 in 0,oi mm. Longitudinal

line narrow, median. — PL VI f. 9 (Part II PL I f. 9).

Marine: Rio Janeiro (Deby Coll.)!

Var.? margino-punctata Grove a. Sturt (1887). — V. slightly constricted in the middle,

with cuneate or rounded ends. L. 0,055 to 0,ii; B. 0,022 to 0,032 mm. Area broad and large.

Striae 10 in 0,oi mm., becoming faint towards the area. Longitudinal lines marginal.'— Nav.
margino-punctata Gr. a. Sturt Journ.Quek. M. Club. Ill (2) p. 132 PL X f. 7. Nav. margino-

lineata Gr. a. Sturt. 1. c. f. 11. A. S. AtL CLX f. 27.

Marine: Oamaru, New Zealand, fossil!

N Musca is extremely variable and many of the varieties are very dissimilar in ap-

pearance, but there exist, so far as I can find, no characteristics of sufficient importance for their

distinction as species. Nearly akin to N. Musca is also the following, which is described as a

species, because it occurs in many different places with the same characteristics.

67. C. Kinkeriana Truan (1892). — V. panduriform, of the same outline as Diploneis Kiit-

zingii. L. 0,ii to 0,i3; B. 0,04 (max.) to 0,018 (min.). Axial area broad, with rudimentary

continuations of the strise. Median line straight, enclosed between thick siliceous strings, ^vith

small terminal nodules and approximate central pores. Strise 7 in 0,oi mm., smooth, or indistinctly

granulate, radiate. Longitudinal bands narrow, nearer to the margin than to the median line. —
K. Sv. Vet, Akademiena Hamdlingav. Bd 26. N:o 2. 9*
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Cl. in Diatomiste I p. 76 PI. XII f. 5. Nav. Kink. Pant. Ill PI. XLII f. 571. Nav. Venus Pant.

Ill PI. XXIX f. 422 (1892)?

Marine: Guernsey (Grove Coll.)! Mediterranean Sea (Naples, Nice, Barcelona)! Moron,

fossil (Truan).

This is certainly one of the most beautiful naviculoid diatoms. It was named by the late

Mr. Truan Nav. Kinkcriana, a name given by Pantocsek to another Navicula (N. Kinherii II, IX
f. 169). For this reason I proposed to name it N. amoena, but having since separated the genus

Caloneis from Navicula, I prefer the name given by Truan.

68. C. biconstricta Grove a. Sturt (1887). — V. biconstricted v?ith orbicular median and

elliptical terminal segments. L. 0,08; B. 0,oi6 mm. Axial area narrow; central area orbicular.

Strise 8 in 0,oi mm. Longitudinal line marginal. — Nav. hie. Grove a. Sturt. Quek. M. Club.

Ill (2) p. 132 PL X f. 9.

Marine: Oamaru, New Zealand, fossil!

69. C. formicina Grun. (1878). — V. biconstricted, with small median and large terminal

segments. L. 0,057 to 0,085; B. 0,oi2 (max.) to 0,oo4 (min.) mm. Axial area narrow, dilated in

the middle to a transverse fascia. Strise 6 in 0,oi mm., very delicately punctate. Longitudinal

line inframarginal. Frustule rectangular. — Nav. formicina Grun. in Cl. West Ind. D. p. 6,

f. 6. A. S. Atl. CLX f. 38 to 41.

Marine: Campeachy Bay (Grun.).

70. C? egena A. S. (1890). — V. biconstricted, with the median segment smaller than the

terminal, which are acuminate. L. 0,033; B. 0,oo5 mm. Axial and central areas united in a

space of the same shape as the valve. Strise marginal, 11 in 0,oi mm. Longitudinal line? —
Nav. egena A. S. Atl. CLX f 42, 43.

Marine: Campeachy Bay (A. S.).

71. C. ophiocephala Cl. a. Grove (1891). — V. very convex, divided by two constrictions

into three segments, of which the median is almost orbicular, the terminal spathulate. L. 0,o7 to

0,08 5; B. 0,013. Median line with indistinct terminal nodoles, enclosed between strong siliceous

strings. Axial areas in the terminal segments large, lanceolate. Central area very broad, having
a lunate marking or each side of the central nodule. Strise 11 in 0,oi mm, at the base of the

segments, 13 at the ends, radiate, smooth. Longitudinal line narrow. — Nav. ophiocephala Cl. a.

Grove Diatomiste I p. 57 PL IX f. 13.

Marine: Island of Rhea, Singapore! Java! Island of Muntok, Sumatra! Macassar Straits

(Grove Coll.)!

72. C? sclntillaiis Temp. a. Brun. (1889). — V. strongly constricted in the middle. Seg-
ments rhomboidal with cuneate ends. L. 0,o9 to 0,i25; B. 0,025 to 0,035; at the constriction 0,o 12

mm. Median line enclosed between strong siliceous strings with small terminal fissures, turned
in the same direction, and approximate central pores. Axial area narrow. Central area a broad
transverse fascia. Strise 6 in 0,oi mm. smooth, slightly divergent in the middle of each segment.
Longitudinal line(?) approximate to the axial area, indistinct. — Nav. scint. D. f du Japon p 45
PL V f. 5. A. S. Atl. CLX f. 36, 37.

Marine: Japan, fossil! Jedo (Atl.).

I am not quite sure whether this form belongs to Caloneis or to Pinnularia. On the fig.

in D. f. du Japon a marginal longitudinal line is visible, but I have not seen this line on original
specimens. It seems to me doubtful whether the line close to the axial area is the longitudinal
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line. If this form does not belong to Caloneis, it is a Pinnularia, and is then akin to P. lo-

bata and P. excellens.

73. C? Hardmaniana Cl. V. Sp. — V. deeply constricted, with subelliptical segments,

broadest at the base. L. 0,05; B. 0,oi6, at the constriction 0,oo5 mm. Median line with approximate
median pores, and small terminal nodules. Axial area very broad, elliptical in each segment.

Central area a broad, transverse fascia. Striee 8 in 0,oi mm. at the base of the segments, 10 at

the ends, smooth. Longitudinal lines indistinct. — PI. YI f. 10 (Part II PI. I f. 10).

Marine: Campeachy Bay (Hardmans coll.)!

This species is akin to C. scintillans and may perhaps be a Pinnularia.

Additional.

74. C. latevittata Pant. (1893). — V. with parallel margins and cuneate ends. L. 0,o84;

B. 0,00 24 mm. Axial area narrow, slightly dilated around the central nodule. StriiB parallel

throughout, 18 in 0,oi mm. not distinctly punctate. Longitudinal lines broad, nearer to the margin

than to the median line. — Nav. latev. Pant. Ill PL VIII f. 122.

Habitat? Hungary, Bodos (Pant.).

I have not seen this species, and am uncertain whether it is a Caloneis or a Neidium.

Neidium Pfitzer (1871).

Valve elongated, linear to broadly lanceolate. Median line straight; its central pores turned

in contrary directions; its ends with two lateral and one axial prolongations. On both sides of

the median line are one or two longitudinal lines. Axial area narrow or indistinct. Central area

orbicular or somewhat transversely dilated. Structure: distinct puncta, disposed in transverse,

usually oblique, rows. Cell-contents: two chromatophores along the connecting zone, which do not

migrate along the interior of the valve, and are divided by iissures parallel to the axis of the cell

(Pfitzek, Bau und Entw. p. 39). In conjugation two cells form two auxospores with transversely

striate perizonium, which opens by an operculum (Griffith, Ann, and Mag. n. hist. s. 2 Vol. XVI
p. 92 PI. II B 1855. — Db Bary, Bot. Z. Beil. p. 62, 1858).

The genus Neidium was founded in 1871 by Pfitzbr (Bau u. Entw. p. 39) on the charac-

teristics of the cell-contents, but the peculiarities of the valve are also sufficient for the distinction

of Neidium as a genus. The median line has the central pores turned in contrary directions. The

terminal nodules are also peculiar. The longitudinal lines point to some relation between Neidium

and Caloneis, but the structure is different. The forms of Neidium have in the dry state usually

a characteristic yellow colour. The strife are coarsely, or at least distinctly, punctate and they

usually cross the valve in an oblique direction. The puncta form also, on the other hand, more

or less regular, longitudinal strise.

Neidium is, as far I can see, not nearly akin to any other genus, although there are some

relations to Caloneis, of which genus C. Silicula was by Pfitzbr included in Neidium. One species

of Scoliopleura, viz. S. Schneideri GtRUN. resembles Neidium in the oblique striation.

The numerous forms included in Neidium are so intimately connected, that all the species

are more or less artificial and founded on variable characteristics, such as the form and outline of

the valve. It seems from the observations of Griffith that the mother-cells of the auxospore have

rostrate, but the young cells, rounded ends. Strictly speaking, perhaps all the forms of Neidium

ought to be treated as varieties of one species, but this course would make it difficult to dis-

criminate between the numerous forms.

All the Neidia live in fresh water, some few also in brackish water. They occur in arctic

as well as in tropical regions.
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Artificial key.

1 I
Valve elongated, 3 to 6 times longer than broad . • ... 3.

\ — broad, 2 to 3 ... . 7.

Margins parallel .... ... • . . . 3.

2. -J
— convex . . .

4.

— undulating . . .
5.

Ends rounded . N. bisulcatum Lagst.

— cuneate . . N. amphigomphus Ehb.

— rostrate . . N. affine Ehb.

Ends rounded ... N. Iridis Ehb.

— subrostrate . . N. Iridis var.

— rostrate-capitate

Ends broad, rounded . . .

1 — cuneate

6.
Strise slightly oblique

— strongly

N. productum W. Sm.

. N. affine var.

6.

. N. Hitchcockii Ehb.

N. oblique-striatum A. S.

L. 0,03 to 0,0 4 mm. ... N. dubium Ehb.

L. 0,0 6 mm . ... . N.'dilatatum Ehb.

^ L. 0,01 to 0,1 mm. . . . N. citreum A. S.

II. 0,16 mm. . . . . . . N. tumescens Gkun.

1. N. bisulcatum Lagst. (1873). — V. linear, with roimded ends. L. 0,04 to 0,o7; B. 0,oo8

to 0,00 9 mm. Strise 28 to 30 in 0,ai mm., distinctly piinctate. — Navic. bisulcata Lagst. Spitsb.

D. p. 31 PL I f. 8. A. S. Atl. XLIX f. 15, 17. N. scita W. Sm. Ami. Mag. n. hist. XIX p. 10,

PL II f. 4 (1857)?

Fresh water (alpine regions): (ireenland! Spitsbergen! Beeren Eiland (Lagst.)! Dovre, Nor-

way! Sweden (Areskntan, Westerbotten etc.)! Finland! Lac Gerardmer (Vosges)! Argentina!

2. N. affine Ehb. (1843). — V. linear, with rostrate ends.

Var. longiceps Greg. (1856). — V. small, frequently with undulating margins. Ends broad,

rostrate or rostrate-capitate. L. 0,03; B. 0,oo5 mm. Strise very fine. — Nav. longiceps Gbbg. M.
J. IV PL I f. 27.

Fresh water: Greenland! Scotland (Greg.)!

Var. undulata Geun. (1860). — V. slightly triundulate, with broad, rounded ends. L. 0,0 7;

B. 0,013 mm. Strise 24 in 0,oi mm. — Nav. aff. var. undulata Grun. Verb. 1860 p. 544. PL V
f. 6. V. H. Syn. PL XIII f. 6.

Fresh water: Sweden (CL M. D. N:o 103), Belgium (V. H.).

Var. amphirhynchus Ehb. (1843). — V. with protracted, rostrate-capitate ends.

Forma minor: L. 0,04 to 0,o5; B. 0,oo8 to 0,013 mm. Striae 25 to 27 in 0,oi mm.
Fresh water: Sweden (Upsala)! Astralia (Blue Mountains)!

Forma major: L. 0,09; B. 0,oi mm. Striae about 16 in 0,oi mm. — Nav. a//?ms Ehb. Am.
Ill: 1, f. 10 etc. Nav. amphirhynchus W. Sm. B. D. XVI f. 142. Donk. B. D. p. 34 PL V f. 9.

A. S. Atl. XLIX f. 27 to 30. Nav. aff. var. amphirh. Grun. Verb. 1860 PL Vf. 5, 11. Nav. Iridis

var. amphirh. V. H. Syn. PL XIII f. 5.

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.), Scotland! England! Belgium
(V. H.)! Sweden! Finland! New Zealand!

Var. genuina Cl. — V. with rostrate, less protracted ends.

Forma minor: L. 0,045 to 0,o65; B. 0,oo8 to 0,oi3 mm. Strise 22 to 29 in 0,ni mm.
Nav. affinis Ehb. Am. II: 2. f. 7; 4 f. 4. KuTz. Bac. XXVIII f. 65. Nav. affinis var. A. S. Atl.

XLIX fig. 20 to 23. Nav. bisulcata var. turgidula Lagst. Spitsb. D. p. 32 PL I f. 9.

Fresh water: Spitsbergen (Lagst.), Lappland! Finland (Tulomian Lappmark)! Italy (Atl.)!

Australia (Blue Mountains and Tasmania)!
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Forma media: L. 0,o7 to 0,12; B. 0,oi7 to 0,02 mm. Strife IX to 19 in 0,oi mm., composed

of puncta, 13 to 18 in 0,oi mm. — Nav. affinis Greg. M. J. 1854 II f. 8. Grun. Verh. 1860 PI. V
f. 2. DoNK. B. D. p. 33 PL V f. 8. Nav. firma var. subumpliata Grun. A. S. Atl. XLIX f. 19.

Fresh water: Greenland! Iceland! Spitsbergen (Lagst.)! England! Sweden! Finland! South

Africa! Australia (Murray River)!

Forma maxima: L. 0,i8 to 0,3; B. 0,o4 mm. Striae 12 to 17 in 0,oi mm. Puncta 14 to 15

in 0,01 mm. — A. S. Atl. XLIX f. 1.

Fresh water: Monticello, (fossil) New York!

3. N. productum W. Sm. (1853). — V. subelliptical, with rostrate-capitate ends. L. 0,o6

to 0,1; B. 0,02 to 0,025 mm. Strise 17 in 0,oi mm. — Nav. producta W. Sm. B. D. I p. 51 PI.

XVII f. 144. A. S. Atl. XLIX f. 37 to 39. Grun. Verh. 1860 p. 543 PL IV f. 35. Nav. Iridis

var. producta V. H. Syn. p. 104 PL XIII f. 3. Nav. affinis V. H. Syn. PL XIII f. 4.

Fresh water: England! Germany! Belgium (V. H.). Bengal!

This form graduates into N. af/inis var. amphirynchus.

4. N. Obliqiie-Striatum A. S. (1877). — V. linear, slightly triundulate, with cuneate ends.

L. 0,068 to 0,13; B. 0,015 to 0,022 mm. Striae 14 to 20 in 0,oi mm. very oblique, coarsely punc-

tate, puncta 17 to 18 in 0,oi mm. — Nav. obi. str. A. S. Atl. XLIX f. 41, 42.

Fresh water: Demerara River!

5. N. Iridis Ehb. (1843). — V. linear, subelliptical, with rounded ends. L. 0,09 to 0,i7;

B. 0,022 to 0,03 mm. Strife slightly oblique, 16 to 19 in 0,oi mm., punctate; puncta 13 to 17 in

0,01 mm. — Nav. Iridis Ehb. Am. p. 130 PI. IV: 1, f. 2. KuTZ. Bac. p. 92 PL XXVIII f. 42.

DoNK. B. D. p. 30 PL V f. 6. A. S. Atl. XLIX f. 2. V. H. Syn. XUI f. 1. Nav. firma Kutz.

Bac. p. 92. PL XXI f. 10. W. Sm. B. D. PL XVI f. 138. A. S. AtL XLIX f. 3. Nav. firma

var. major Grun. Verh. 1860 p. 543 PL V f. 1. Strosb, Kliecken D. f. 5 a.

Fresh water : Franz Jos. Land (Grun.), Iceland ! Sweden ! Finland ! England ! Vosges ! Switzer-

land (Brun), Belgium (V. H.). North America (French Pond, Monticello, Delaware)! Cape Horn
(Petit). Australia (Blue Mountains)!

Var. ampliata Ehb. (1842). — V. narrow, elliptical, with broad, subrostrate ends. L. 0,o7

to 0,1; B. 0,023 to 0,026 mm. Striae 16, puncta 17 in 0,oi mm. — Nav. ampliata Ehb. Ber. 1842

p. 337 M. Geol. A. S. Atl. XLIX f. 4, 5. Nav. affinis W. Sm. B. D. XVI f. 143. Strosb,

Kliecken D. £ 12.

Fresh water: Sweden, Degernas (AtL); Holstein (AtL). Houghton, Michigan N. A.!

6. N. amphigomphus Ehb. (1843). — V. linear, with cuneate ends. L. 0,o9 to 0,15; B.

0,022 to 0,04 mm. Striae 16 in 0,oi mm. coarsely punctate, puncta 17 in 0,oi mm. — Nav. amphi-

gomphus Ehb. Am. 11 f. 27, IIL 1 f. 8. Kutz. Bac. p. 93 PL XXVIII f. 40, 41. A. S. Atl. XLIX
f. 32 to 34. Nav. firma Donk. B. D. p. 31 PL V f. 7. Nav. affinis v. amphirhynchus Grun. Verb.

1860 p. 544 PL V f. 2. Nav. dilatata A. S. AtL XLIX f. 9. Nav. Iridis var. amphigomphus

V. H. Syn. p. 104 PL XIII f. 2.

Freshwater: Greenland! Spitsbergen (Lagst.)! Sweden! Finland! Belgium (V. H.)! Germany!

Switzerland! North America (New Providence! Monmouth! Canada! Sierra Nevada!). South

America

!

7. N. Hitchcockii Ehb. (1843). — V. linear, biconstricted, with cuneate ends. L. 0,o5 5 to

0,1; B. 0,015 mm. Strise 20, puncta 20 in 0,oi mm. — Nav. Hitch. Ehb. Am. p. 130, M. G. V: 3

f. 11. Done. B. D. p. 29 PL V f 4. A. S. AtL XLIX f. 35, 36.

Fresh water: Sweden! Scotland (Donk.)! Bengal! Australia (Murray River)! New Zealand!

North America (Port Hope! Crane Pond! French Pond!).

N. Hitchcockii may be regarded as a undulate form of N. amphigomphus.
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8. N. dnbiuin Ehb. (1843). — V. elliptical, sometimes slightly biconstricted, with obtuse,

subrostrate, or almost apiculate ends. L. 0,o3 to 0,o37.'i; B. 0,oi mm. Striae 20 to 24 in 0,oi mm.
— Nav. dubia Ehb. Am. p. 130 PI. II f. 2, 8. KtJTZ. Bac. p. 96 PL XXVIII f. 61. Greg. M. J.

1856, IV PI. I f. 3. ScHUM. P. D. 1 Nacht. p. 21 f. 25. A. S. Atl. XLIX £ 7, 8, 24 to 26.

Nav. Peisonis Grun. Verh. 1860 p. 544 PI. Ill f. 28. Nav. Iridis var. dubia V. H. Syn. p. 104

Suppl. B. f. 32. Nav. incurva var. niinuta Gutwinsky Materyjaly p. 22 PL I f. 18.

Fresh, sometimes brackish water: Sweden ("Westerbotten to Skane)! Gulf of Bothnia! Scot-

land (Greg.). Neusiedler See, Hungary (Grun.). Bengal! Australia (Blue Mountains)! New Zea-

land! North America (Port Hope, Ducks Pond, Lost Spring Ranch Cal.)! Surinam! Ecuador! Puerto

Monte, Chile! Argentina!

9. N. dilatatum Ehb. (1843). — V. broadly elliptical, with subrostrate ends. L. 0,06;

B. 0,025 mm. Strise 16, puncta 17 in 0,oi mm. — Nav. dilatata Ehb. Am. p. 130. A. S. Atl.

XLIX f. 6.

Fresh water: Finland (Vasa! Pudasjarvi Atl.).

10. N. citreum A. S. (1877). — V. broadly lanceolate. L. 0,o7 to 0,io; B. 0,o4 to 0,o.55 mm.
Striae 16 to 17, puncta 17 to 19 in 0,oi mm. — Nav. citrea A. S. Atl. XLIX f 12.

Fresh water: Demerara River!

11. N. tumescens Grun. (1877). — V. broadly lanceolate. L. 0,i6; B. 0,o6 mm. Striae 16.

puncta 17 in 0,oi mm. — Nav. firma var. tumescens Grun. A. S. Atl. XLIX f. 10.

Fresh water: North America (Bemis Lake! Cherryfield! Monmouth! Troy!).

Additional.

To Neidium perhaps belongs Navicula includens Pant. Ill (PL XIII f. 201), unknown tc

the author.

Pseudoampliiprora Cl. (1881).

Valve more or less lanceolate and convex. Median line straight. Central nodule transversely

dilated into a stauros, not reaching the margin, but abutting on two longitudinal lines, one on each

side of the median line. Axial area indistinct, central area a transverse fascia. Striae nearly

parallel, composed of fine puncta. Connecting zone not complex. — The cell-contents of P. stauro-

ptera have two chromatophore-plates along the valves. They have entire margins and a deep,

narrow sinus from the apices, below the median line. Their substance is thinner below the longi-

tudinal lines.

In the year 1881 (New and rare D. p. 13) I proposed to include in a section Pseudo-amphi-

prora of Navicula a few forms, among which was Amphora staitroptera Bail., synonymous with
Amphiprora lepidoptera Greg. (D. of Cl. PI. XII f. 59 c) and A. ohtusa Greg. (1. c. f. 60). This
small group is very interesting and merits to be regarded as a separate genus, the systematic place

of which is between Naviculce Lyratce and Caloneis.

All the species are marine and inhabit both arctic and tropical seas.

Artificial key of species.

Stauros narrow . . ... P. impleta Cl. a. Gkov.
— broad .... . . .2.

V. with cuneate ends p. polygona Brun.
v. lanceolate . . . . 3.
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{V. very convex . . .

V. less convex . . .

I
Striae coarsely punctate

\ ^ finely —

P. crucifix Bk. a. Temp.

. ... 4.

. . P. jugata Cl.

. P. stauroptera Bail.

1. P. impleta Cl. a. Grove (1891). — V. elliptic-lanceolate. L. 0,i3; B. 0,038 mm. Median

line with very approximate central pores and indistinct terminal fissures. Stauros narrow dilated

at the extremities. Strise 12 in 0,oi mm., radiate throughout, finely lineate. Longitudinal lines 3

to 4 on each half of the valve, the most distinct connecting the ends of the stauros with the ends

of the valve. — Nav. impl. Cl. a. GtROVB. Diatomiste I, p. 58 PL IX fig. 1.

Marine: Macassar Straits!

2. P. polygona Brun (1891). — V. broad with slightly convex margins and cuneate, obtuse,

ends. L. 0,i2 to 0,i5; B. 0,035 to 0,05 mm. Median line with small terminal fissures, turned in

the same direction, and not very approximate central pores. Stauros moderately broad. Striae

slightly radiate throughout, 16 in 0,oi mm., punctate, puncta 21 in 0,oi mm. Longitudinal lines

not very distinct. — Nav. pol. Brun. D. Esp. n. p. 38 PL XV f. 9.

Marine: Japan, fossil!

The longitudinal lines are not so distinct as on the

other species. In their place is a kind af low crest sepa-

rating the interior part of the valve from the exterior

steeply sloping part.

3. P. stauroptera Bail. (1854). — V. elliptic-lanceo-

late, with obtuse ends. L, 0,ii to 0,i3; B. 0,o3 to 0,o35

mm. Stauros moderately broad. Striae 14 to 18 in 0,oi

mm., finely punctate, parallel. Longitudinal lines distinct,

median. — Amphora stauroptera Bail. Smiths. Contr. VII

p. 8 f. 14, 15 (1854). Amphiprora lepidoptera GtReg. D. of

Clyde p. 506 PL XII f. 59 c (1857). Amphiprora ohsusa

Greg. D. of Clyde 1. c. fig. 60. A. S. N. S. D. Ill f. 1.

Nav. arctica Cl. D. arct. S. p. 16 PL III f. 13 (1873).

Lagerst. Boh. D. p. 46. Cl. N. R. D. p. 13.

Marine: Sea of Kara (Grun.). Finmark! North Sea!

Nova Scotia (Bail). Sidney (Brun Coll.!).

4. P. jugata Cl. (1881). — V. lanceolate, with ob-

tuse ends. L. 0,068 to 0,093; B. 0,o2 to 0,024 mm. Stauros

of median breadth. Striae 10 in 0,oi mm. parallel, more distinct outside the longitudinal lines,

distinctly punctate; puncta about 12 in 0,oi mm. Longitudinal lines median. — Nav. jugata Cl.

N. E. D. p. 13 PL III f. 38.

Marine: Galapagos Islands!

Var. Pensacolce Cl. (1881). — V. slightly triundulate, with subrostrate ends. L. 0,0.54; B.

0,015. Striae 15 in 0,oi mm. — Nav. Pensacolce Cl. N. R. D. p. 14 PL III f. 39.

Marine: Pensacola!

5. P. crucifix Temp. a. Brun. (1889). — V. very convex, narrow, lanceolate, with subacute

ends. L. 0,12; B. 0,022 mm. Stauros moderately broad. Striae 16 in 0,oi mm. parallel, punctate;

puncta about 16 in 0,oi mm. Longitudinal lines marginal. — Nav. cruc. D. foss. du Japon p. 42

PL VII f. 10.

Marine: Japan, fossil!

P. stauroptera 500 times magnified.
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To this genus probably belongs Stauroneis decora GtEEV. (T. Bot. Soc. of Edinb. Vol. VIII

p. 236 PL III f. 11) from New Caledonia. It is very transparent, lanceolate, in length 0,i4 mm.
and has a short stauros not reaching the longitudinal ridges.

Scoliotropis Cl. N. G.

Valve elongated symmetrical. Median line slightly sigmoid, especially towards the ends.

On both sides of the median line is a longitudinal line. Structure double : coarser transverse costse

and finer puncta, disposed in obliquely decussating rows. Connecting zone with longitudinal rows

of short striee.

This genus has been formed for ScoUopleura latestriata Grun. as this form is entirely

diiferent from the true Scoliopleura-forms in its structure, which is the same as in Gomphoneis,

and in the complex nature of its connecting zone. Later on another, very interesting species,

was discovered, unfortunately not yet found in entire specimens, S. GiUesii.

The frustules of S. latestriata have along the connecting zone

on each side, two chromatophore-plates, the margins of which are

gently undulating. In front-view the plates have a sinus around

the centra] plasma-mass.

1. S. latestriata Bk^b. (1849). — V. linear, narrowed at the

cuneate ends. L. 0,i to 0,i8; B. 0,o2.'i mm. Median line strongly

sigmoid. Structure: strong costse, 7 in 0,oi mm., transverse, trough-

out, and minute puncta, 18 in 0,oi mm., forming obliquely de-

cussating lines and alternating in double rows with the costse.

Connecting zone with several longitudinal rows of short strise, about

25 in 0,01 mm. — Amphipr. latestr. Br^b. in Ktttz. Sp. Alg. p. 93.

Navic. convexa W. Sm. B. D. I p. 49 PL XVI f. 136 (18,53). ScoUo-

pleura latestriata V. H. Syn. p. Ill PL XVII f. 12.

Marine: North Sea (Sweden! England! Belgium!), Caspian Sea
(Grun.). Atlantic coasts of North America! "West Indies! California!

Var. Amphora Cl. (1892). — V. asymmetripal, with a more
convex dorsal side. Median line curved, with the terminations

Scoliotr. latestr. var. Amjthora Cl. Diatomiste I p. 78 PL

S. latestriata, 500 times magnified.

directed towards the same side.

XII f. 13.

Marine: Long Island Sound, New York!

I have only seen detached valves, of this variety, so I do not know whether both valves

have the median lines on the same side of the frustule or not.

2. S. Grilliesii Cl. a. Comber N. Sp. — V. convex, linear, tapering at the somewhat rounded
ends. L. 0,2; B. 0,06 mm. Median line straight (sigmoid at the ends?). Central nodule small; its

median pores turned in opposite directions. Axial and central areas indistinct. Costse 7 in 0,oi mm.
a little closer towards the ends, parallel, somewhat convergent at the ends, crossed by a longi-

tudinal keel, enclosing a furrow broader than a half of the breadth of the valve. The costse

alternate with double rows of puncta, about 14 in 0,oi mm., forming longitudinal undulating rows.
- PI. I f. 16.

Marine: Jamaica (Comber ColL)!

This species, named in honour of Captain Gillies, who procured the material, is a very
characteristic, large form, of which fragihents only have been found. The median line seems to be
curved, probably in contrary directions, at the ends. The median pores have the same charac-



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 26. M:o 2. 73

teristics as those of Neidium, and also the longitudinal keels or ridges, but the structure differs

entirely from that of Neidium and agrees with that of Diploneis. In my opinion this remarkable

form approaches nearer to Scol. latestriafa than any other.

Gomplioneis Cl. N. Gen.

Valve elongated, clavate, or asymmetrical with the transverse axis. Median line straight,

more or less oblique. Terminal fissures straight. Axial area narrow, linear. Central area small,

rounded, with one or more stigmas. On both sides of the median line are longitudinal lines.

Structure double: slightly radiate costse, and fine puncta, forming obliquely decussating lines. —
Zone broader in the upper than in the lower end, not complex. Cell-contents unknown.

I have formed this new genus for some species formerly considered as belonging to Gompho-
nema, but differing from it both in the structure and in the presence of the longitudinal lines. In

these characteristics they agree nearly with Scoliotropis, but differ in the straight median line, and

the asymmetrical form of the valve.

To Gomphoneis may perhaps also belong Gomphonema eriense GtRUN.

The few known species of Gomphoneis are all of fresh-water habitat and are found in North

and Central America.

Artificial key.

{Central area on both sides of the central nodule with rows of stigmas . G. elegans Grun.
— — — — — — — — one or two stigmas . . 2.

/ fiostae about 9 in 0,01 mm. .... . , . . G. Mamilla Ehb.

\ — — 12 — — . G. herculeana Ehb.

1. G. elegans Grun. (1880). — V. sublanceolate, tapering from the gibbous middle to the

broad rounded upper end, and to the narrower basis. L. 0,i2 to 0,15; B. 0,028 to 0,03 mm.
Median line broad Toblique). Axial area narrow; central area orbicular, with a circlet of stigmas.

Costse 10 in 0,oi mm., radiate in the ends. Puncta 22 in 0,oi mm. Longitudinal lines distinct,

median. — Gomphonema elegans Grun. V. H. Syn. PI. XXV f. 19.

Fresh water: Shasta Co. Cal. foss. (Cl. M. D. N:o 264), Pitt River, Oregon (Grove Coll.)!

2. Gr. Mamilla Ehb. (1854). — V. lanceolate, gradually tapering to the obtuse, narrow ends.

L. 0,09 to 0,15; B. 0,02 to 0,03 mm. Axial area narrow, linear. Central area small, rounded,

with one or two stigmas. Costse slightly radiate at the ends, 8 to 10 in 0,oi mm., alternating

with double rows of fine puncta, forming obliquely decussating rows, 16 to 20 in 0,oi mm. Longi-

tudinal lines marginal. — Gomphonema Mam. Ehb. M. G. XXXVII: 2 f. 10. V. H. Syn. PL XXIII
f. 1. Gomphonema oregonicum var. maxima Grun. V. H. Syn. PL XXIII f. 3.

Fresh water: Shasta Co. Calif., fossil! Pitt River, Oregon (Grove Coll.)!

3. G. herculeanum Ehb. (1845). — V. clavate, with broad and rounded or subtruncate

upper ends. L. 0,06 to 0,i; B. 0,02 to 0,022 mm. Axial area very narrow; central area small,

rounded, with one stigma. Costee slightly radiate at the ends, about 12 in 0,oi mm., alternating

with double rows of puncta (about 22 in 0,oi mm.) forming obliquely decussating rows. Longi-

tudinal lines faint, sometimes obsolete, median. — Gomphonema hercul. Ehb. Ber. 1845 (according

to Chase). Grun. Casp. Sea Alg. p. 11. V. H. Syn. PL XXIII f. 2.

Fresh water: New York! Lake Erie (Cl. M. D. N:o 40)! Winnipeg River, Manitoba

Grove Coll.)!

K. Sv. Vet. Akad. Handl. Bd 26. N:o 2. 10
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Var. robusta Grun. (1878). — Broader, more clavate. — G. here. v. rob. G-run. Casp. Sea

Alg. p. 12 PL III f. 3.

Fresh water: Kamtschatka (G-run.).

Var. clnvata Cl. — Broadest at the upper, rounded-truncate end. L. 0,ii; B. 0,03 mm.
Fresh water: Pitt River, Col. (Grove Coll.)!

Naviculse Luxuriosae Cl.

Valve of elliptical outline, with depressed areas on both sides of the median line, separated

by a more or less broad furrow from the marginal part. Axial and central area uniting in a

narrow space around the median line. Structure: marginal, short strise and on the depressed areas

large distant puncta forming more or less regular longitudinal rows.

Only a few forms of this section are known, and it seems at present impossible to decide as

to their affinities. They have some resemblance to Diploneis nitc.'iccns. The short marginal striae

are apparently smooth, but in a specimen of N. luxnriosa from China I have seen in the marginal

furrow rows of distinct puncta in continuation of the marginal strise.

1. N. luxui'iosa Grev. (1862). — V. elliptic-lanceolate, with obtuse, sometimes cuneate,

ends. L. 0,o6 to 0,09; B. 0,02.5 to 0,035 mm. Axial area narrow linear, slightly dilated in the

middle. StritB marginal, slightly radiate at the ends, 7 to 9 in 0,oi mm. Furrow with rudi-

mentary, sometimes distinctly punctate, striaj. Depressed lateral areas large with 3 to 5 longi-

tudinal rows of large pu.ncta straight, or curved towards the median line. — Nav. luxuriosa Grev.

T. M. S. XI p. 18 PI. If 10, 11. Nav. lux. var. nmeata Brun. D. esp. n. p. 35 PL XVI f. 3.

Marine: N. S. Wales (Grev.), China! Japan (Brun CoU.)!

2. N. decora Grove and Sturt (1887). — V. elliptical, with obtuse ends. L. 0,o75 to 0,125;

B. 0,03 to 0,04 5 mm. Median line straight; its terminal fissures turned in the same direction.

Axial area distinct, linear, slightly dilated around the nodule. Marginal strise 7 in 0,oi mm.,

apparently smooth, slightly radiate. Furrow crossed by faint striaj. Areas large, coarsely punctate;

puncta forming 5 to 6 irregularly undulating longitudinal rows, or somewhat scattered. — Grove
and Sturt Quek. M. Cl. Ill (2) p. 133 PL X f. 13. A. S. Atl. CLXXIV f. 27.

Marine: Oamaru, New Zealand, fossil!

3. N. ti'ilineata Grove and Stdrt (1887). — V. elliptic-lanceolate. L. 0,i; B. 0,033 mm.
Axial area narrow, slightly dilated towards the middle. Strise 6 in 0,oi mm. crossed by two longi-

tudinal blank bands, so that each half of the valve seems to bear three longitudinal rows of

elongate, coarse puncta. — Grove and Sturt Quek. M. Cl. Ill (2) p. 132 PL X f. 8.

Marine: Oamaru, New Zealand, fossil!

Naviculse Nicolbaricse Cl.

Valve elliptical in otitline. Median line with approximate central pores and large comma-
like terminal fissures, bordered on both sides by a longitudinal row of large, sometimes confluent

puncta. Axial and central areas united in a lanceolate space. Structure apparently smooth, distant

strite, radiate throughout.

This group comprises only two known species N. Nicobarica and N. Ny, of doubtful affinity

to and other species. They have some resemblance to certain Diploneis forms, but the central and
terminal nodules are very different. They seem to me provisionally to be nearest akin to Diplon.

hiocidata and N. forcipata, although the relation is a distant one.
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1. N. iiicobarica G-run. (1863). •— V. broadly elliptical. L. 0,o244 to 0,o43; B. 0,oi9 to

0,03 mm. Median line with moderately approximate median pores and large comma-like terminal
iissures, turned in the same direction. Axial and central areas uniting in a large lanceolate space,
having on both sides of the median line a row of large, sometimes confluent puncta. StricE 7 to

8 in 0,01 mm. smooth, radiate throughout. — GtRUN. Verh. 1863 p. 150 PL V f. 8. A. S. Atl, VlII
f. 57, LXX f. 35, 36. Cl. Vega p. 505 PL XXXV f. 16,

Marine: Ceylon! Nicobar Islands (Grrtin.), Celebes (Atl.), Cape of Good Hope (Atl.), Cape
Horn (Petit).

2. N. Ny Cl. N. Sp. — V. elliptical, with broad rounded ends. L. 0,o4; B. O.ois mm.
Median line with large comma-like terminal fissures, turned in the same direction. Axial and
central area united in a large lanceolate area having on both sides of the median line a row of
small puncta, and around the central nodule a few larger stigmas. Strise, 16 in 0,oi mm.,
apparently smooth. — PL I f. 24.

Marine: Java!

Cymatoneis Cl. N. G.

Valve more or less elliptical or lanceolate in outline, divided by one or several longitudinal

ridges into two or more divisions. Median line with approximate central pores and elongated ter-

minal fissures, at some distance from the ends of the valve. Axial area narrow, central small,

usually rhomboidal. Structure: puncta disposed in transverse and straight longitudinal' rows —
Zone not complex.

This little group of very characteristic forms seems to be most nearly akin to Scoliopleura,

although no species has any very close connection with that genus. The structure of the valve is

the same as in Scoliopleura Peisonis and the ridges on both sides of the median line recall those of

Scoliopleura. In several forms there is a tendency in the median line to be sigmoid.

1. C. sulcata Gbbv. (1863). — V. convex, with triundulated margins, and apiculate or sub-

rostrate ends. L. 0,045 to 0,06; B. 0,025 to 0,033 mm. Axial area very narrow, dilated around
the central nodule to a rhomboidal space. Median line slightly sigmoid; terminal fissures elongated,

distant from the ends. Ridges two or three on each side of the median line. Striifi radiate at

the ends, 8 to 11 in 0,oi mm.; puncta forming straight, longitudinal rows, 14 to 18 in 0,oi mm.
— Navic. sulcata Grbv. Trans. Bot. Soc. Edinb. Vol. VIII p. 235 PL III f. 10. Lbud Fortm. D.

de Ceylan PL III f. 30. Nav. triundulata Grun. Hedwigia VI p. 27 (1867). M. M. J. 1877 PL
CXCV f. 10. Gymaton. snlc. PL I f. 12, 13.

Marine: Mediterranean Sea! Seychelles (V. H. Coll.)! Madagascar (V. H. Coll.)! Ceylon!

Labuan! Japan! Port Jackson! Java! China! Ja])an! New Caledonia (Grev.), Galapagos Islands!

Honduras (Grun.), Campeachy Bay! West Indies! Florida!

Varies occasionally with a slight constriction in the middle and with quadri-undulated margins.

2. C. quadrisiilcata Gron. (1867). — V. elliptic-lanceolate, with slightly rostrate, obtuse

ends. L. 0,05 to 0,09; B. 0,028 to 0,036 mm. Axial area indistinct; central area orbicular. Ridges

two on each side of the median line. Striaj slightly radiate, (5 to 8 in 0,oi mm., punctate; puncta

forming longitudinal rows. — Nac. guadris. Grun. Novara p. 101 PL I A f. 14.

Marine: S:t Pauls Island.

Grunow figures two specimens, which seem to belong to different species. The smaller re-

sembles C. sulcata and may be a non-undulated variety of that species. The larger may be iden-

tical with the following, but I cannot identify them, as Grunow's figure shews two ridges of equal

strength on both sides of the median line.
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3. C. circiimvallata Cl. N. Sp. — V. linear-elliptical with broad, rounded, sometimes slightly

rostrate ends. L. 0,055 to 0,075; B. 0,oi2 to 0,022 mm. Median line slightly sigmoid, with approxi-

mate central pores and prolonged terminal fissures. Axial area narrow; central rhomboidal.

Ridges one or two on each side of the median line. Striee 9 in 0,oi mm., parallel, radiate at the

ends, punctate; puncta coarse, forming longitudinal rows, 14 in 0,oi mm. — PL I f. 10, 11.

Marine: Balearic Islands! Ceylon! Labuan! Japan (Brun Coll.)!

Diploneis Ehb. (1840).

Valve usually short, constricted in the middle, or not, generally with obtuse or rounded

ends. Central nodule more or less quadrate, prolonged into horns, or processes, which enclose the

median line. On both sides of the horns are depressions, or furrotvs, of more or less breadth.

Structure: transverse finer strige, or coarser costaj, which usually continue in a

rudimentary state across the furrows, where they frequently give rise to a longi-

tudinal row of large pearls. The transverse costse are often crossed by one or

more longitudinal costfe, giving the valve the appearance of being reticulated; or

alternate with dotible rows of finer puncta, or alveoli. — The cell-contents (of

D. fusca, D. Smithii, D. didyma, D. siibcincta, D. chersonensis and 1>. constricia)

have two chromatophore-plates along the connecting zone. They are deeply in-

dented and divided, sometimes in such a manner as to be split up into closely

crowded and orbicular small discs.

The name Diploneis was given by Ehrenberg 1840, to some panduriform

navieuloid diatoms. This characteristic is of no importance; but on the other
Diploneis Smithii, hand, the central nodule, the furrows and the structure are so peculiar, that the

times magnified.
t\- ^ \ A A ^^ v A Agenus Diploneis may be regarded as a well founded one.

The central nodule is, in the more typical forms, large and quadrate, with the angles pro-

longed into strong siliceous horns, enclosing the median line. In some few forms these horns are

less distinct, as in D. nitescens. The horns correspond evidently to the lyre-shaped expansions or

lateral areas in the section of Naviculee Lyratse, but in Diploneis the space between the horns

and the median line is never punctate as in that group. There are a few forms which are inter-

mediate between Diploneis and the Nav. lyratee, viz. Dipl. Iiyalina Donk. and D. Hudsonis Grun.

Outside the horns are depressed parts of the valve, furrows. These furrows have usually a longi-

tudinal row of large pearls, formed by the continuation of the costse of the valve. Sometimes
there are double rows of pearls or alveoli. These furrows are to be found also in other genera,

as in Scoliopleura, Cymatoneis, etc., and point to a relationship between Diploneis and those genera.

Between the furrows and the exterior part of the valve is in several species a space, the lunula,

of different structure from the outside part of the valve. Such lunulte occur in D. mirahilis, D.
Crabro and others.

The structure of Diploneis is very variable. In some forms, as in D. hyalina, the valve

has fine strise, which in JD. Hudsonis are formed by obliquely decussating puncta. In other forms

there are coarse costge, not composed of puncta. The costse frequently anastomose and seem then

to be crossed by one or more, undulating, or straight, longitudinal ribs. When these longitudinal

ribs are numerous, they form with the transverse costEe a network of quadrate alveoli. The costee

often alternate with double rows of puncta (alveoli), forming obliquely decussating rows. These
alveoli seem to be formed by numerous small lateral branches from the costse. A similar structure

occurs in Scoliotropis and Gomphoneis. In the larger forms the transverse costse alternate with
large rounded pore-like markings, the ocelli, which evidently belong to an interior stratum of the

valve. In D. Crabro and allied forms these ocelli form a marginal row, which in the middle ap-
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preaches the central nodule. In other forms, as in D. lesinennis, they form several, more or less

irregular, longitudinal rows. The ocelliferous stratum seems to correspond to the interior porous

layer in Trachynein and perhaps to the foramina of the larger Finnularia.

Diploneis has, as already remarked, some affinity to the group of Navieulee lyratee, inter-

mediate forms being D. hyalina and D. Hudsonis. It has also some relation to Cymatoneis and
through that genus to Scoliopleura. Another genus, which has some relation to Diploneis, is Am-
phora, sensu strictiori. In the last named group we find the large central nodule, the lateral

furrows, and, frequently, the reticulated structure of some Diploneis-forms ; but there are no known
intermediate forms between Diploneis and Amphora.

The systematic arrangement of the numerous forms of Diploneis is excedingly difficult.

The species are very variable in size and in the coarsness of the structure. Moreover valves, which

are uninjured often present a very dissimilar appearance to such as have been corroded by prepa-

ration. Several »new species* have been founded on corroded specimens of well-known species.

Many, at first sight very distinct species, are connected by intermediate varieties. Although I

have examined and figured a very large number of forms from all parts of the world, I must
confess that my attempt to their classification still leaves much to desire.

Most species of Diploneis live in salt water. Brackish forms are 1). didyma, D. interrupta,

I). Sniithii and frequently D. elliptica. The panduriform species are all marine or brackish, and

D. didyma becomes almost elliptical in slightly brackish water. Fresh water species of Diploneis

are few, but very frequent. The are all elliptical in outline.

Artificial key.

^ I
Finely strate (striae 17 to 24 in 0,oi mm.) . . . . . . 2.

\ Coarsely — (costae 3 to 17 in 0,01 mm.) . ... G.

„ I Striae of distinct, coarse puncta . . . . D. ovalis Hilse.

\ — not distinctly or finely punctate 3.

„ ) Horns of the central nodule strong and distinct] 4.

'

] — — —

•

— not distinct ... . . . . . 5.

'{'Transverse striae crossed by oblique striae . . D. Hudsonis Grun.

— not — — . D. hyalina Donk.

f Furrows broad . . . D. bioculata Geun.

( — narrow D. oculata Breb.

I
Transverse costae not crossed by longitudinal, or not alternating with alveoli . 7.

6. < — — crossed by one or several longitudinal, or alternating with single

I or double rows of alveoli . ... . 25.

I
Horns of the central nodule not distinct . . . . D. inscripta Cl.

'

I
— — — — distinct . . ... . . 8.

J, I
Furrows narrow . . . 9.

\ — broad . ... .... 18.

„
J
Valve constricted . ... 14.

\ — not or slightly, . . . . . . .
10.

[ Valve elliptical . 11-

10. ! — linear-elliptical ... . . 12.

I
— linear . .... ... ... .... 13.

f Costae 6 to 10 in 0,oi mm. . . . . D. suborbicularis Greg. {D. coffmformis A. S.).

Jl-
\ _ 12 to 18 — D. Puella A. S.

( Fresh-water species . . ... D. Boldtiana Cl.

\ Marine . . . . .... J), advena A. S.

I

Horns parallel . D. congrua Jan.

\ — divergent in the middle . ..... B. compar Jan.

^ . i Slightly constricted . . . . . . D. subnuda A. S.

\ Strongly — .... 15.

( Ends rostrate . . ... . . . . D. laciniosa A. S.

^^-
\ - not - . .

. 16.
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16,

17.

18.

19.

J
Costae inorassate ai, the margin D. Adonis Brun.

\ — not — — 17.

J
Segments almost orbicular D. interrupta Kutz.

\ — elongate-elliptical . . . D. Guinardiana Brun.

( Valve not constricted 19.

\ — pandnriform 23.

{Valve very convex and thick . . . . D. circumnodosa Brdn.

— not — — 20.

„.,
I
Valve elliptical D. Cynthia A. S.

) — linear 21.

„.. I Furrows decreasing in breadth from the middle '. D. nmnda Jan.
'

I — of equal breadth throughout 22.

„, J
Central nodule small ,., ,. D. mediterranea Geun.

( — — large . D. contigua A. S.

„„
J
Furrow crossed by costse D. Letourneiirnii Cl.

I — without or with rudimentary costse 24.

f Costse 4 to 7 in 0,oi mm. . . . . .' , . . D. muscce/ormis Grun.

24. ! — 7 to 8 — .... jD. constricta Geun.

[ — 11 to 12. — D. incurvata Greg.

f CostsB crossed by a single longitudinal rib 26.

25. •! — — several — ribs 35.

[ — alternating with double rows of alveoli 61.

I
Valve nut constricted ... . . .... . 27.

\ — constricted . 29.

J
L. 0,02 to 0,03 mm . . 28.

\ L. 0,04 to 0,08 mm D. lineata Donk.

{Furrows broad D. discrepans A. S.

— narrow . . . D. Papula A. S.

{Valve gently constricted . . . 30.

— deeply — . . . 34.

{Furrows decreasing in breadth irom the middle . . . . . D. Vetula A. S.

—
• of almost equal breadth . . . . ... .... 31.

j Furrows very broad .... . . D. binaria A. S.

\ — not — . .... 32.

I
Longitudinal rib in the middle of the striae 33.

\
— — marginal . . D. siibcineta A. S.

I Rib narrow ... . . . D. exemta A. S.

\ — broad . D. demta A. S.

{L. about 0,03 mm D. bombiformis Cl.

L. 0,07 to 0,1 mm .... D. coarctata A. S.

I
Valve constricted , 36.

I
— not - 50.

,,„ I Valve with ocelli . . . . D. areolata Cl.

t — without 37.

„, j Valve strongly constricted , 38,

I
— slightly — 45.

qo ( Segments orbicular D. Clepsydra Cl.

\ — elliptical or deltoid 39.

„„
I
CostsB alternating with faint alveoli D. Prcestes A. S.

\ — — — distinct — 40.

26

27,

28,

29

30

31

32,

33,

34,

35,

40.

41.

42.

43.

44.

{Ribs forming undulating rows D. splendida Greg.
— — straight or curved ... 41.

( L. 0,04 or less D. Griindleri A. S.

\ L. larger .... 42.

( Furrows indistinct D. Weissjtogii A. S.

( — distinct 43.

{Ribs two to Ave on each side of the median line 44.

— eight to ten . . . . D. Kiitzingii Grck.
( Transverse costae 5 to 8 in 0,oi ram. . . £>. Bombus Ehb.

I
— — 8 to 13 — . . D. chersonensis Grun.
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45.

46.

47.

48.

49.

50.

51.

52.

53..

54.

55.

56,

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

/ Longitndinal ribs 2 to 4 in 0,0

1

\ — — 5 to more —
Furrows broader in the middle

— not — —
Furrows broader in the middle

not — —
j Furro'

46.

47.

D. Schmidtii Cl.

D. Entomon Ehb.

. . 48.

49.

I Transverse costse 6 to 9 in 0,oi mm D. bomboides A. S.

\ — — 11 — — . . . D. divergens A. S.

j Transverse costse 9 in 0,oi mm . . . D. didyma Ehb.

\ — — 13 — — . . . D. chinensis Cl.

( Median line ending far from the margin . . D. microtatos Pant.

— near — — . . . . 51.

Furrows abruptely dilated around the central nodule 52.

not — — — —
. 53.

I
Furro

(Transverse costa about 7 in 0,oi mm
- _ _ 12 -

{Farrows broad ...
— narrow .

j Freshwater species .

\ Marine —
{Longitudinal ribs few

— — numerous

/ Central nodule small .

\ — — large

J
Longitudinal ribs wider than the costse

\
— equidistant with

j Central nodule small . . .

\ — — large ...
/ Freshwater species .

1 Marine — . .

j Ribs as close as the costs

\ — closer than —
J
Valve not or slightly constricted

\ — constricted

— or closer

D

D. hyperborea Geun.

. I), vacillans A. S.

54.

. . 57.

D. finnica Ehb.

.... 55.

D. notabilis Gbbv.

... 56.

. D. Grwffii Getjn.

D. fxisca Geeg.

domblittensis Geun.

... .58.

D. Utoralis Donk.

. . .59.
60.

D. cestiva Donk.

. D. elliptiea Kutz.

. . D. Parma Cl.

. . . 62.

74.

63.

73.

64.

67.

Valve elliptical ...
— elongated with parallel or slightly concave margins . ... ...

Furrows narrow ...
— broad . . . ....

Without ocelli 65.

With ocelli . . . D. biseriata Cl. (D. Crabro var.).

Furrows equally arcuate D. Smithii Bbj^b.

— bent around the central nodule . . . 66.

— linear ... D. advena var. recta.

j Central nodule large .... D. subovalis Cl.

\ — — rather small . . . . . D. borealis Gbun.

( Furrows forming a large, orbicular space 68.

\ — — an elliptical or lanceolate space 69.

( Furrows doable D. mirabilis Caste.

\ — single D. Platessa Cl. a. Gbove.

{Horns distinct 70.

— indistinct .72.

j Horns divergent D- Campylodiscus Dbby.

( — approximate 71.

( Furrows broader than Va of the breadth of the valve D. Debyi Pant.

\ — narrower D. major Cl.

J
Freshwater species .... ...... ... D. Maiileri Beun.

\ Marine — .... . . . . . . . D. nitescens Geeg.

( L. 0,03 to 0,06 mm D. Szontaghii Pant.

\ L. 0,08 to 0,24 mm . D. gemmata Gkev.
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„ . I Valve without ocelli . . . . . .... 75.

\ — with — . . . . ... ... .... 76.

_. I Furrows narrow .... . . . D. dalmatica Geun. '

'

\ — broad .... . . . D. Vesjaa Cl.

„„ j Ocelli in a marginal band D. Crahro Ehb.

\ — rows alternating with the costie 77.

„_
J
Furrows broad . . . D. gemmatula Gktjn.

\ — narrow . . . . . ... 78.

f Costse 3 to 4 in 0,oi mm. . . . . D. vagabunda Eeun.

78. < — 5 to G —
. D. lesinensis Gbtjn.

I
— 7 —

. . . . D. prisca A. S.

D. Hudsonis G-run. (1892). — V. hyaline, elliptical, with more or le.ss rounded ends. L.

0,036 to 0,05; B. 0,012 to 0,02 mm. Central nodule quadrate, its horns slightly divergent in the

middle. Furrows forming a small, rhomboid, not striate, space around the central nodule. Parts

outside the furrows striate. Strise fine, 24 to 25 in 0,oi mm. slightly radiate at the ends, finely

punctate; puncta forming obliquely decussating rows. — Nnricula {Diploneis?) Hudsonis (Grun.)

Cl. in Diatomiste I p. 77 PL XII f. 8.

Brackish water: Hudson River!

This little form is very remarkable and not closely connected with any other known species-

It seems to be most nearly related to D. hyalina, but there are considerable differences.

1. D.? bioculata G-rvn. (1881). — V. elliptical, with rounded ends. L. 0,o2 to O.ose; B.

0,013 to 0,015 mm. Central nodule elongated; its horns close to the median line. Central pores

distant, incrassate. Furrows broader than half of the breadth of the valve. Strise 17 to 22 in

0,01 mm. not distinctly punctate, continued across the furrows to the mediail line, slightly radiate

throughout. — Nav. Uoculata Grun. A. S. Atl. LXX f. 9, 10, 11, VII f. 49?

Marine: Balearic Islands! Adriatic! Java! Port Jackson! Galapagos Islands!

Yar. vittata Cl. — L. 0,04; B. 0,oi5 mm. Central nodule very narrow; central pores distant.

Furrow separated from the exterior part of the valve by a linear, broad band. Strife 17 in (),oi

mm., on the furrows punctate. — PI. I f. 15.

Marine: Ceylon!

The exact place of this species is difiicult to decide. The incrassated central pores recall

those of Nav. forcipata, but nevertheless I believe it to be a Diploneis, akin to D. hyalina.

2. D. inscripta Cl. N. Sp. — V. lanceolate, subacute, convex. L. 0,o65; B. 0,oi7 mm.
Central nodule small; its horns close to the median line. Central pores approximate, incrassate.

Furrows as broad as half of the valve. Strise 10 in 0,oi mm. continued across the furrows, not

distinctly punctate, parallel, very slightly radiate in the ends. — PI. I f. 17.

Marine: Gulf of Naples! China!

This species seems to connect the genus Cymatoneis, to which it has some resemblance, with
the forms of the group of D. nitescens.

3. D. hyalina Done. (1861). — V. hyaline, thin, elliptical. L. 0,04 5 to 0,o7 6; B. 0,oi4 to

0,026 mm. Central nodule somewhat elongated; its horns slightly divergent in the middle. Furrows
much broader than half of the breadth of the valve. Strise 22 in 0,oi mm., distinct outside, fainter

in the furrows, fading away towards the horns of the median line. — Nav. hyalina Donk. M. J I

p. 10 PI. I f. 6. B. D. p. 5 PL I f. 1. A. S. Atl. LXX f. 1—5.

Marine: Finmark! North Sea!

' Yar. of D. Crahro.
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4. D. coifaeiformis A. S. (1874). — V. broadly elliptical. L. 0,023 to 0,07; B. 0,oi to 0,o33

mm. Centra] nodule quadrate to rectangular, with somewhat divergent horns. Furrows narrow,

close to the horns. Strise 8 to 10 in 0,o.i mm., radiate at the ends, less distinct or imperceptible

on the furrows, not alternating with puncta or alveoli. — Nav. coffceiformis A. S. N. S. D. p. 88

PL I f. 22 PL II f. 13. Atl. VIII f. 7.

Marine: North Sea! Gulf of Naples! Macassar Straits! Calif. Santa Monica, fossil (Deby Coll.).

Var. densestriata A. S. (1881). — Strise 10 in 0,oi mm. Lunulee large. — Nar. coff. v. dens.

A. S. Atl. LXX f. 54.

Marine: Jamaica (Atl.).

Var. suhcircularis A. S. (1881). — V. orbicular. L. 0,04; B. 0,o34 mm. Striae 8 in 0,oi

mm. - D. coff. suie. A. S. Atl. LXX f. 53.

Marine: ?

5. D. SttborMciilaris Greg. (1857). — V. elliptical with broad, rounded^ends. L. 0,o4 to 0,053;

B. 0,024 to 0,032 mm. Central nodule large, quadrate; its horns divergent. Furrows linear, closely

following the horns, with faint continuations of the costse, or with a row of puncta. Costse 6 to 9

in 0,01 mm. — Nav. Smithii var. suborhicularis Greg. D. of Clyde p. 487 PL IX f. 17. Nav. suh-

orlicularis Done. B. D. p. 9 PL I f. 9. A. S. N. S. D. PL I f. 21. Atl. VIII f. 2, 3, 5, not 4.

Marine: Davis Strait! North Sea! Corsica! Adriatic, Caspian Sea (Gran.), Ceylon! Mada-

gascar! Singapore! Labuan! Galapagos Islands! Cape Horn (Petit), Brazil (Atl.), Gulf of Mexico

(Atl.) North Carolina! Fossil: Hungary (Pant.), Sta Monica, Cal.

!

Between D. coffceiformis and D. suborhicularis there is no sharp distinction, the furrows

being broader, the horns of the central nodule more divergent and the costse usually coarser in

D. suborhicularis than in D. coffceiformis.

6. D. compar Jan. (1881). — V. linear, with broad, truncate ends. L. 0,05; B. 0,oi mm.
Central nodule large, quadrate; its horns divergent at their basis. Furrows narrow, linear. Costse

about 13 in 0,oi mm. — Nav. compar A. S. Atl. LXX f. 69.

Marine: ?

7. D. advena A. S. (1875). — V. linear-elliptical sometimes slightly constricted in the

middle. L. 0,08 to 0,i; B. 0,026 to 0,035 mm. Central nodule small, quadrate, its horns parallel,

approximate. Furrow narrow, linear. Costse 9 in 0,oi mm., almost parallel, continuing across the

furrow. — Nav. advena A. S. Atl. VIII f. 29; XII f. 41.

Marine: Cape Good Hope (Atl.), Madagascar! Java (Deby Coll.)! Japan (Deby Coll.)! Sand-

wich Islands (Atl.).

Var. recta Beun. a. HfeiB. (1893). — L. 0,i to 0,12; B. 0,02 to 0,023 mm. Costse 7 in 0,oi

mm. alternating with double rows of obscure puncta, about 14 in 0,oi mm. — Nav. recta Brun.

a. H^RiB. D. d'Auvergne p. 90 PL II f. 3.

Marine: Puy du Mur, Auvergne fossil (Br.). Morris Creek Conn. (Brun Coll.)!

Var. sansegana Grun. (1875). — V. linear-elliptical. L. 0,053; B. 0,oi8 mm. — Nar. sanse-

gana Grun. A. S. Atl. VIII f. 27.

Marine: Adriatic (Grun.).

Var. parca A. S. (1875). — V. narrow, elliptical. L. 0,o3 to 0,045; B. 0,oi6 mm. Furrows

narrowed at the ends. Costse 10 to 14 in 0,oi mm. — Nav. parca A. S. Atl. VIII f. 20 to 22.

Marine: North Sea, Samoa, Campeachy Bank (Atl.).

8. D. snbnnda A. S. (1875). — V. gently constricted, with elliptical segments. L. 0,o76;

B. 0,022; at the comtr. 0,oi5 mm. Central nodule small, its horns straight, approximate. Furrows

linear, dilated in the middle. Costse 10 in 0,oi mm. — Nav. subnuda A. S. Atl. XII f. 44.

Marine: Mazatlan (Atl.).

K. Sv. Vet. Akad. Hand. Band 26. N:o 2. 11
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Var. densestriata A. S. (1881). — Smaller. Costte 11 inO,oi mm. — Nav. subnudav. densestr.

A. S. Atl. LXIX f. 45.

Marine: California (Atl.).

9. D. laciniosa A. S. (1875). — V. strongly constricted in the middle, with rostrate ends.

L. 0,033; B. 0,012; at the constr. 0,oo76 mm. Central nodule very small; its horns parallel.

FiTrrows narrow, not dilated in the middle. Costee strongly divergent towards the margins, 12 in

0,01 mm. — Nav. lac. A. S. Atl. XTI f. 54.

Marine: Java (Atl.).

10. D. congrua Jan. (1881). — V. linear, with broad, capitate ends. L. 0,06; B. 0,oi36

mm. Central nodule small; its horns parallel, approximate. Furrows very narrow, slightly dilated

in the middle. Costse 12 in 0,oi mm. — Nav. congr. Jan. A. S. Atl. LXX f. &&.

Marine: ?

This species is unknown to the author. The fig. in Atl. does not show the structure. Pro-

bably akin to D. litoralis.

11. D. Cynthia A. S. (1875). — V. narrow, elliptical, with rounded ends. L. 0,05 to 0,075;

B. 0,018 to 0,025 mm. Central nodule small; its horns parallel, approximate. Furrows broad,

linear, forming a narrow elliptical space, a third as broad as the valve. Costse 7 in 0,oi mm.,

parallel, radiate at the ends, continued across the furrows. — Nar. Cynthia A. S. Atl. VIII f. 41.

Marine: Red Sea (Van Heurck Coll.)! Seychelles (Van Heurck Coll.)! Madagascar! Java!

Tahiti! West Indies!

Var. elongata Cl. — L. 0,13; B. 0,038 mm. Costse 13 in 0,oi mm.
Marine: Java!

Var. sihirica Cl. — L. 0,05; B. 0,oi7 mm. Costse 11 in 0,oi mm.
Marine: Cape Wankarema!
Var. minuta Cl. — L. 0,035; B. 0,oi mm. Costse 15 in 0,oi mm. — A. S. Atl. VIII f. 28.

Marine: Cape Good Hope (Atl.) Galapagos Islands!

12. D. mediterranea Gkun.. (1875). — V. linear with rounded or cuneate ends. L. 0,053;

B. 0,021 ram. Central nodule small; its horns parallel. Furrows broad, with a row of puncta.

Costse 7 in 0,oi mm. — Nav. gemmata v. mediterranea Grun. in A. S. Atl. VIII f. 42.

Marine: ?

13. D. munda Jan. (1881). — V. linear, with rounded ends. L. 0,047; B. 0,oi5 mm.
Central nodule very small; its horns parallel, approximate. Furrows broadest in the middle,

gradually tapering to the ends. Costse 7 in 0,oi mm. marginal, not reaching the furrows. — Nav.

munda A. S. Atl. LXX f. 70.

Marine: ?

The costse are figured coarsely punctate, but nevertheless the general appearance of this

species agrees most with D. mediterranea.

14. D. contigua A. S. (1875). — V. linear, with rounded or subcuneate ends. L. 0,0 6 6 to

0,14; B. 0,017 to 0,03 mm. Central nodule large, quadrate, with parallel, approximate horns.

Furrows very broad, linear, crossed by rudimentary costse or by a double row of large puncta.

Costse 6 to 7 in 0,oi mm. - Nav. cont. A. S. Atl. VIII f.43. Nav. Thumii Pant. I p. 29 PI. X
f. 85 (1886).

Marine: Japan (Deby Coll.)! Fossil: Oamaru N. Zeal.! S:t Peter, Hungary!
Var. Zechenteri Pant. (1886). — L. 0,072; B. 0,oi7 mm. Costse 8 in 0,oi mm. Nav.

Zechenteri Pant. I p. 30 PL XIV f. 118.

Marine: Hungary, fossil (Pant.).
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Var. Eudoxia A. S. (1875). — V. linear, with rounded ends. L. 0,07 to 0,085; B. 0,(ji7 to

0,022 mm. Costse 6 to 7 in 0,oi mm. Furrows narrower, than on the type. — Nac. nieditciraiica

A. S. N. S. D. PL II f. 10. Nav. Eudoxia A. S. Atl. VIII i. 40, LXX'f. 71.

Marine: Morocco! Balearic Islands! Red Sea! Bab el mandeb! Madagascar! Ceylon! Gala-

pagos Islands! Monterey (Atl.). Fossil: Szakal, Hungary!
Var. Eugenia A. S. (1875). — V. with subcuneate ends. L. 0,06; B. 0,oi7 mm. Costrti 7

to 8 in 0,01 mm. — Nav. Eugenia A. S. Atl. VIII f. 44.

Marine: Ceylon (Leuduger Fortm.) Macassar Straits! Campeachy Bay (Atl.).

There is, so far as I can see, no specific distinction between the above forms, which I regard

as belonging to D. contigua. They are perhaps all only smaller, and corroded, forms of D. gemmata'.

15. D. circniniiodosa Bron. (1891). — V. very convex and thick, linear, with broad, rounded

ends. L. 0,i; B. 0,023 mm. Central nodule short and broad; its horns divergent at the nodule.

Furrows very broad. Costse 7 in 0,oi mm., continued across the furrows as rows of three large

puncta. — Nav. circumn. Brun. Esp. n. p. 33 PI. XVI f. 2.

Marine: Japan, fossil (Brun Coll.)!

16. D. Letourneuri Cl. N. Sp. — V. elongated, very slightly constricted in the middle, with

broad, rounded ends. L. 0,07; B. O.023; at the constr. 0,02. Central nodule elongated quadrate; its

horns nearly parallel. Furrows very broad. Costse 9 in 0,oi mm. almost parallel, continued

across the furrows, smooth. — PI. I f. 18.

Marine: Columbo, Ceylon (Letourneur Coll.)!

17. D. muscaeformis G-run. (1875). — V. gently constricted in the middle, with ciineate

ends. L. 0,o7 to 0,095; B. 0,03 to 0,04 at the constr. 0,024 to 0,037 mm. Central nodule quadrate,

with approximate, scarcely divergent horns. Furrows V2 to Vg as broad as the valve. Costse 4

to 7 in 0,0 1 mm., with faint continuations across the furrows.

Var. placida A. S. L. 0,0 9 mm. Costte 4 to 4,5 in 0,oi mm. — Nav. placida A. S. Atl.

CLXXIV f. 2.

Marine: Galapagos Islands! San Pedro Calif, fossil (Kinker Coll.)! Oamaru New Zealand,

fossil (Atl.).

Var. genuina Cl. — Costse 7 in 0,oi mm. — Nav. muscoiform. A. S. Atl. XIII f. 42, 47.

Marine: Campeachy Bay! Java!

Var. constricta Grun. — Ends rounded. L. 0,o5 to O.oe; B. O.ois to 0,oi9 at the constr.

0,013 to 0,015 mm. Costfe 6 to 7 in 0,oi mm. — Nav. constricta Grun.? A. S. Atl. XII f. 65;

LXIX f. 42.

Marine: Balearic Islands! Sansego (Atl.), Seychelles (Van Heurck Coll.)! Madagascar! Sum-

bava (Kinker Coll.)! Japan (Deby Coll.)! Leton Bank (Atl.).

Var. pusilla Cl. — V. slightly constricted. L. 0,02; B. 0,oio mm. Costifi 9 in 0,oi mm.

Marine: Galapagos Islands!

This form is doubtful as a species, having very much the appearance of strongly corroded

valves of other species as D. Beyrichiana and allied forms. Grunow mentions a form from the

Caspian Sea in length 0,038 mm. and with 12 costte in 0,oi mm., which seems not to belong to

D. ntuscceformis.

18. D. constricta Grun. (1860). — V. gently constricted in the middle, with subcuneate

ends. L. 0,06 to 0,i5; B. 0,023 to 0,03, at the constr. 0,o2 to 0,025 mm. Central nodule quadrate,

its horns parallel, approximate. Furrows very broad. Costfe 7 to 8 in 0,oi mm., very faint on

the furrows, radiate at the ends. — Nav. constricta Grun. Verb. 1860 p. 535 PL III f. 18 (according

to V. H. T 103). Nav. Musca Donk. B. D. p. 50 PL VII f. 6 (1873). .Var. Bonhinii A. S. N. S.

D. PL I f. 12 (1874); II i. 8. Atl. XII f. 63, 64.

Marine: Finmark! North Sea! Balearic Islands! Ceylon! Florida!
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Forma minuta. — L. 0,035; B. 0,oi4; at the constr. 0,oi3 mm. Costse 13 in 0,oi mm.
Marine: Madagascar!

Var. distans Cl. — Horns of the central nodule divergent.

Marine: Norway! (L. 0,052; B. 0,02; constr. 0,oi8 mm. Costse 9 in 0,oi mm.) Hungary,

Szakal! (L. 0,04; B. 0,oi6 constr. 0,oi5 mm. Costaj 10 in 0,oi mm.) Galapagos Islands! (L. 0,032;

B. 0,013; constr. O,oii mm. Costse 12 in 0,oi mm.).

19. D. incurvata Greg. (1856). — V. elongated, panduriform. L. 0,o6 to 0,o7; B. 0,oi3 to

0,017; constr. 0,01 to 0,oi2 mm. Central nodule small, quadrate; its horns parallel. Furrows broad,

'linear, not costate or punctate. Costse 11 to 12 in 0,oi mm., parallel, slightly radiate at the ends.

— Nav. inc. Greg. T. M. S. IV p. 44 PL V f. 13. Donk. B. D. p. 49 PL VII f. 4. A. S. N.

S. D. PL I f. 10, 11; II f. 6.

Marine: Finmark! North Sea! Morocco! Florida! Galapagos Islands! Cape of Good Hope!

20. D. interrupta Kutz (1844). — V. deeply constricted, its segments broadly elliptical to

orbicular, with rounded ends. L. 0,029 to 0,072; B. 0,oi2 to 0,024; at the constr. 0,oo 7 to0,oi3 mm.
Central nodule elongated, quadrate, its horns parallel. Furrows linear, narrow. Costse 8 to 12 in

0,01 mm., divergent, usually interrupted or not reaching the margin in the middle of the valve.

— Nav. interr. KiJTZ Bac. p. 100 PL XXIX f. 93. Donk. B. D. p. 47 PL VII f. 2. Grun. Verh.

1860 p. 531 PL V f. 20. Lagst. Spitsb. D. p. 28 PL II f. 6. A. S. N. S. D. PL I f. 8. Atl. Xn
f. 3, 4, 5, 11; LXIX f. 24. V. H. Syn. p. 89 PL IX f. 7, 8. Diploneis didyma Ehb. Abh. Berl.

1870 PL II f. 13. W. Sm. B. D. XVII f. 154 a'. Nav. Fiiella A. S. Atl. LXIX f. 25. Nav. interr.

V. Novae, ZealandicB A. S. Atl. XII f. 12.

Brackish w^ater: Spitzbergen! Beeren Eiland (Lagst.), Kara! Finmark! North Sea! Baltic

(Tornea to Rugen)! Mediterranean Sea! Eed Sea (Grun.), Java! Samoa! Australia! Auckland (Grun.),

Cape Good Hope (Atl.), Atlantic coast of America! Greenland! Arctic America! Franzenbad! Halle!

Great Salt Lake!

Var. Tallyana Grun. (1882). — Costse interrupted in the middle, outside the furrow. —
Nav. interr. v. Tall. Grun. F. D. Ost. Ung. p. 150 PL XXX f. 59.

Brackish water: Tallya, Hungary, fossil (Grun.).

Var. zanziharica Grun. (1875). — V. deeply constricted. L. 0,o5 to 0,07; B. 0,02 to 0,033;

at the constr. 0,oo9 to 0,oi7 mm. Segments nearly orbicular. Horns of the central nodule diver-

gent. Costse 7 to 8 in 0,oi mm. (according to A. S. Atl. alternating with rows of puncta). —
Nav. interr. v. zanz. A. S. Atl. XII f. 1, 2.

Brackish and marine: Zanzibar (Atl.), Carpentaria, Australia (Atl.).

Var.? Weisneri Pant. (1886). — V. less constricted. L. 0,021 to 0,032; B. 0,oi to 0,oi4; at

the constr. 0,oi2 mm. Segments tongue-shaped. Horns somewhat divergent. Costse 10 to 12,5 in

0,01 mm. — Nav. Weisneri Pant. I p. 29 PL XVIII f. 158. Nav. interr. var. fossilis Pant. II

p. 48 PL VI f. 112; PL XII f. 208, 215 (1889).

Brackish water: Hungary fossil!

Var.? Gorjanovicii Pant. (1886). — V. gently constricted, with elliptical segments. L. 0,022

to 0,036; B. 0,012 to 0,014; at the constr. 0,oo7 to 0,oo9 mm. Horns slightly divergent. Costse

8 to 12,5 in 0,01 mm. not interrupted in the middle. — Nav. Gorjanovicii Pant. I p. 25 PL IX
f. 81. Nav. Heerii Pant. II p. 47 PL XI f. 195; PL XII f. 210 (1889). ?Nav. Gorjanov. var. major
Pant. II p. 46 PL V f. 78.? Nav. suspecta? var. Gzekehazensis Pant. II p. 44 PL IV f. 56.

Brackish water: Hungary, fossil (Pant.)!

Var. clancula A. S. (1875). — V. deeply constricted, with almost orbicular segments. L. 0,o36;

B. 0,018, at the constr. 0,oo9. Costse 8 to 9 in 0,oi mm. not interrupted in the middle — Nav
clanc. A. S. Atl. XII f. 33, 34.

Marine: Australia (Atl.).
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Diploneis interrupta is a very variable species, and appears to graduate into D. incurm.
The specimens in the deposits of Hungary are corroded, so that it is not easy to decide whether

they really belong to D. interrupta or not. So far as I can see from the descriptions and figures,

there is no difference between Nav. W'iesneri and Nuv. Interrupta va.r. fossilis Pant. The same is

also the case with the nearly related forms Nav. Heerii and Nav. Gorjonovicii Pant.

21. D. Guinardiana Brun. (1889). — V. elongated, panduriform, with narrow elliptical seg-

ments. L. 0,08 to 0,095; B. O.ois to 0,028; at the constr. 0,oo9 to 0,oi7 mm. Central nodule

small, quadrate; its horns parallel, approximate. Furrows very narrow, linear. CosttB 8 in 0,oi

mm. smooth, almost parallel. — Nav. Guin. Brun. a. Temp. D. de Japon p. 43 PL V f. 9.

Marine: Madagascar! Sumbava! Macassar Straits! Japan, fossil (Brun).

22. D. Adonis Brun. (1889). — V. stout and panduriform. L. 0,i to 0,125; B. 0,o35 to

0,045; at the constr. 0,02 4 to 0,0 2 8 mm. Segments elliptical. Central nodule large, quadrate; its

horns divergent. Furrows narrow linear. Costee 5 in 0,oi mm. smooth, curved; strongly incrassate

at the margin of the valve (or in certain focus alternating with a punctum). — Nav. Adonis Brun
a. Temp. D. f. du Japon p. 41 PL Y f. 3.

Marine: Mexilones! Iquique! Yedo, fossil (Brun).

Var. gilhosa Brun (1889). — Segments deltoid. — Nav. Adonis v. rjihh. Brun 1. c. f. 2.

Marine: Mexillones, Peru!

Var. Ganymedes Cl. — L. 0,o7 to 0,i; B. 0,025 to 0,03; at the constr. 0,oi7 to 0,022. Costse

7 to 8 in 0,01 mm.
Marine: Peru (Mexillones! Iquique!) Madagascar (Kinker Coll.)!

Var. Oamaruensis Cl. — L. 0,o45 to 0,o5; B. 0,oi5 to 0,oi8; at the constr. 0,oi to 0,012

mm. Costae 9 in 0,oi mm. — Nav. Apis Grove a. Sturt. A. S. Atl. CLXXIV f. 13.

Marine: Oamaru, New Zealand, fossil!

Z). Adonis comprises a series of forms from the small var. Oamaruensis to the large typ-

ical D. Adonis, which are doubtful as species, as they have very much the appearance of being

corroded.

23. D. lineata Donk. (1858). — V. elliptical to linear-elliptical. L. 0,04 to 0,08; B. 0,oi9

to 0,032 mm. Central nodule quadrate; its horns convergent at the ends. Furrows rather narrow,

smooth, or with one to two rows of puncta. CostiE 9 to 10 in 0,oi mm., crossed by a longitudinal

line, smooth. - - Nav. lineata Donk. T. M. S. VI p. 32 PL III f. 17. B. D. p. 8 PL I f. 8. A. S.

N. S. D. PL I f. 16, 17. Atl. VII f 44, LXIX f. 31; LXX f. 67. Nav. adriatica Grun. Verb.

1860 p. 525 PL III f. 17.

Marine: North Sea (Coasts of Scandinavia and England)! Mediterranean Sea (Balearic Is-

lands, Gulf of Naples)! Adriatic!

Forma pusilla Cl. — L. 0,o3 2; B. 0,oi4 mm. Costae 11 in 0,oi mm.
Marine: Galapagos Islands!

24. D. Vetula A. S. (1875). — V. elliptical, very slightly constricted in the middle with

broad rounded ends. L. 0,05; B. 0,o24 mm. Central nodule broad, quadrate, its horns parallel.

Furrows broadest in the middle, gradually tapering to the ends. Costse 10 in 0,oi mm., crossed

near the margin by a line. — Nav. Vetula A. S. Atl. XII f. 49.

Marine: Sansego (Atl.).

25. D. Papula A. S. (1875). — V. ellipticaL L. 0,023; B. 0,oi to 0,oii mm. Central

nodule small; its horns somewhat divergent. Furrows linear, narrow. Costse about 13 in 0,oi

mm. crossed by one longitudinal line. — Nav. Papula A. S. Atl. VII f. 45 to 47.

Marine: Samoa (Atl.) Campeachy Bay (Atl.).
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26. D. siibcincta A. S. (1874). — V. slightly constricted in the middle, with more or less

distinctly oiineate ends. L. O.oe to 0,o92; B. 0,o235 to 0,025; at the constr. 0,u2 to 0,022 mm.
Central nodule large, quadrate; its horns parallel or convergent at the ends. Furrows moderately

broad, narrowed at the ends, with faint traces of costfB. Costse 6 to 7 in 0,oi mm., crossed by a

longitudinal line. — Nav. suhdncta A. S. N. S. D. PL II f. 7. Atl. XIII f. 41; LXIX f. 32.

GrRUN. D. Franz Josephs Land p. 56 (4) PL I f. 38, 39. Nav. didyma Lagst. Boh. D. f. 4 a.

Marine: Franz Josephs Land (Grun.), Kara! Finmark! North Sea! Balearic Islands!

Adriatic! Madagascar! Monterey, CaL! Fossil: Aegina (AtL), Japan (Brun a. Temp.), Maryland
(Deby Coll.)! St. Monica (Deby Coll.)!

27. D. discrepans A. S. (1875). — V elliptical. L. 0,03; B. O,oii mm. Central nodule

broad, quadrate, its horns divergent at their basis, convergent at the ends. Furrows broad. Costse

11 in 0,01 mm., crossed by a longitudinal costa(?). — Nav. discr. A. S. Atl. VIII f. 8.

Marine: Campeachy Bank (AtL).

Unknown to the author. The description is from the iig. in atlas and I am not sure if

the longitudinal line across the costse really be a costa.

28. D. biiiaria A. S. (1875). — V. slightly constricted, with broad, rounded ends. L. 0,042;

B. 0,022; at the constr. 0,02 mm. Central nodule large, quadrate, its horns parallel, approximate.

Furrows very broad, not dilated in the middle, with double longitudinal rows of puncta. Costae

6 in 0,01 mm. crossed by a longitudinal costa. — Nav. hinaria A. S. Atl. XII f. 62.

Marine: Java (AtL).

29. D. demta A. S. (1881). — V. sligthly constricted. L. O.iie; B. 0,037; at the constr.

0,0 3 mm. Central nodule large, quadrate; its horns parallel. Furrows broad, linear. Costse 6 in

0,01 mm. crossed by a broad longitudinal costa(?). — Nav. demta A. S. Atl. LXIX f. 34.

Marine, fossil: St. Monica, CaL (AtL).

Unknown to the author. The fig. in Atl. does not distinctly show if the longitudinal band
is, as here accepted, a costa or a row of ocelli. In the latter case this form may probably be

placed near D. Pandura.

30. D. exemta A. S. (1875). — V. panduriform, with tongue-shaped segments. L. 0,o85

to 0,136; B. 0,032 to 0,042; at the constr. 0,026 to 0,03 mm. Central nodule quadrate, rather

large; its horns parallel. Furrows linear. Costte 5 in 0,oi mm., crossed by a longitudinal line,

on the furrows faint or reduced to puncta. — Nav. exemta A. S. Atl. XI f. 28, 29.

Marine: Tamatave (Brun Coll.)! Tahiti! Kerguelens Land (E,ae Coll.)! Campeachy Bay!
Fossil: Oamaru, New Zealand! S:ta Monica (Deby Coll.)!

Var.? craironiformis GtRun. (1875). — L. 0,083; B. 0,025; at the constr. 0,oi6. Costse 6 in

0,01 mm. — Nav. crabronif. Atl. XI f. 24.

Marine: Gulf of Mexico (AtL).

Var. digredienn Cl. — L. 0,048 to 0,o65; B. 0,022; at the constr. 0,oi to 0,oi4 mm. Horns
somewhat divergent. Costse 8 in 0,oi mm.

Marine: China (Thum.)! Hungary, fossil (Deby Coll.)!

31. D. coarctata A. S. (1875). — V. deeply constricted in the middle. L. 0,o7 to 0,i ; B. 0,o26

to 0,035; at the constr. 0,oi36 to 0,oi8 mm. Central nodule quadrate, with parallel horns. Furrows
narrow, linear, with a row of large puncta. Costse 3—4 in 0,oi mm., crossed by a longitudinal

line. — Nav. coarct. A. S. Atl. XI f. 30, 31, 32, LXIX f. 11.

Marine: Campeachy Bay (AtL), Cape Horn (Petit), Hungary, fossil (Pant.).

This is a very suspicious form. The figure recently published by A. Schmidt in Atl.

(CLXXIV f. 22) has very much the appearance of being a strongly corroded specimen of D. Crdbro
var., or of D. Dirhomius, if that form be anything but a small D. Crabro.
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32. D. bombiformis Cl. N. Sp. — V. deeply constricted in the middle, with broad seg-

ments. L. 0,032; B. 0,014 mm. Central nodule small, its horns strongly divergent. Furrows nar-

row. Costse 8 in 0,oi mm. crossed by a longitudinal line. — PI. I f. 26.

Marine: Macassar Straits (Grrove Coll.)!

This form may be a small variety of D. Bomhus.

33. D. Clepsydra Cl. N. Sp. — V. strongly constricted, with almost orbicular segments.

L. 0,07; B. 0,032; at the constr. 0,oi6 mm. Central nodule large, quadrate; its horns divergent in

the middle. Furrows narrowed in the middle and at the ends, crossed by faint costse. Costse 7

in 0,01 mm. strongly radiate, alternating with single rows of alveoli. — PI. I f. 29.

Marine: Madagascar!

34. D. Praestes A. S. (1875). — V. elongated, slightly constricted, with narrow elliptical

segments. L. 0,o7 to 0,12; B. 0,oi9 to 0,025; at the constriction 0,o is to 0,oi7 mm. Central nodule

small, quadrate; its horns parallel. Furrows linear, moderately narrow. Costse almost parallel,

fi to 7 in 0,01 mm., alternating with rows of indistinct puncta. — Nav. Preestes A. S. Atl. XII
f. 57, 58.

Marine: Gulf of Naples (Thum.)! Alexandria (Deby Coll.)! Red Sea (Deby Coll.)! Mazatlan
(Atl.). Campeachy Bay (Atl.).

D. Frcestes is nearly allied to D: Guinardiann, from which it differs by somewhat coarser

costae and the rows of alveoli alternating with the costse. It seems to be very probable that

D. Guinardiana is only a corroded D. Preestes.

35. D. Entomon (Ehb. 1844) A. S. — V. elongated, slightly constricted in the middle, with

tongue-shaped segments. L. 0,o72 to 0,i5; B. 0,028 to 0,042; at the constr. 0,026 to 0,3.5 mm.
Central nodule large, quadrate, its horns parallel. Furrows moderately wide, linear, forming a space

of about a third of the width of the valve, often dilated around the central nodule. Costse 6 to 8

in 0,01 mm. parallel, at the ends divergent, anastomosing with a few (1 to 4) longitudinal, irregularly

undulating, more or less distinct, costse. •— Dipl. Entomon Ehb. Berl. Ber. 1844 accord to Chase.

Nav. Entomon A. S. N. S. D. PL 1 f. 13, 14; Atl. XIII f. 48, 49. Nav. homboides var. media Grun.

A. D. p. 41 PI. Ill f. 54. Nav. homboides A. S. Atl. XIII f. 38.

Marine: Arctic America! Spitsbergen! Kara! Finmark! North Sea! Mediterranean Sea!

Adria! Samoa! Sidney! China! Japan! Behrings Island! Mexillones, Peru (Deby Coll.)! Fossil:

Brunn, Tegel! Bory, Hungary!

D. Entomon is not a sharply defined species, graduating as it seems into D. splendida, with

which many of its varieties are closely connected.

36. D. splendida Greg. (1856). — V. elongated, panduriform. L. 0,055 to 0,22; B. 0,02 to

0,05; at the constr. 0,oi5 to 0,03 mm. Central nodule large, quadrate; its horns parallel. Furrows

narrow, linear, not dilated around the central nodule. Transverse costse 5 to 8 in 0, 01 mm.; crossed

on each side of the median line by 4 to 6, slightly curved or undulating longitudinal costse. —
Nav. splendida GreCx. T. M. S. IV p. 44 PI. V f. 14. V. H. S. PL IX f. 4. A. S. N. S. D.

PL I f. 3, 4, PL II f. 2. Atl. XIII f. 31, 32, 34. Nar. Entomon Donk. B. D. p. 49 PL VII f. 5.

Nav. didyma var. Greg. T. M. S. IV p. 45 PL V f. 16. Nav. gemmatula Cl. Quek. M. CL II (2)

p. 167 pi. XII f. 1 (1885). Na.v. Taschenbergeri A. S. Atl. CLXXIV f. 9; 1892 (a large and coarse

form). N. margaritifera Pant. Ill PL XXXV f. 494 (1893)?

Marine: Greenland! Spitsbergen! Beeren Eiland! Finmark! North Sea! Ceylon! Madagascar!

Java! Sumatra! Port Jackson! Japan! Sandwich Islands (Atl.). West Indies! Florida! Fossil:

Moravian Tegel! S:a Monica, Calif.!
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Var. Puella A. S. (1875). — L. 0,o636 to 0,io6; B. 0,oi66 to 0,o26; at the constrict. 0,oo75

to 0,0 ir> mm. Transverse costse 6 to 9 in 0,oi mm.; longitudinal 2 to 3 on each side of the median

line, less distinct. — Nav. Puella A. S. Atl. XII f. 13; LXIX f. 15. Nar. cxemta A. S. N. S. D.

p. 85. PI. II f. 5 (1874). Atl. LXIX f. 13.

Marine: North Sea (A. S.); Sorrento (Atl.), Campeachy Bay (Atl.), California (Atl.).

Under the name Nav. Puella A. Schmidt seems to have confounded different forms. The

figs. 14 and 15 PL XII probably do not represent the same form as the fig. 13. The fig. 13, w^hich

I regard as the most typical, is evidently a small variety of D. splendida. A. Schmidt seems also

to have denoted two different species as Nav. exrmta.

Var. diplosticta A. S. (1875). — With fine puncta above the reticulation of the costse. —
Nav. diplosticta A. S. Atl. XIII f. 25 to 30; LXIX f. 22, CLXXIV f. 10 (no punctation visible).

Marine: Campeachy Bay (Atl.), Gulf of Mexico (Atl.), Java, Samoa (Atl.), Cape Horn (Petit).

Var.? Haynaldii Pant. (1889). — V. slightly constricted. L. 0,09i to O.is; B. 0,o28 toO,o4;

at the constr. 0,02 7 to 0,0 2 8 mm. Central nodule quadrate, vpith parallel horns. Furrows narrow,

linear, with a row of puncta. Transverse costis radiate at the ends, 8 to 10 in 0,oi mm., crossed

on each side of the median line by about 8 longitudinal, slightly undulating costee. — Nav. Hay-
naldi Pant. II p. 47 PI. XXIV f. 361.

Marine: Hungary, Bory, fossil!

The fig. in Pantocsecs work is not very clear. The above description is from specimens

from Bory, which agree in all eventials with Z). splendida, being only a little less constricted and

having finer structure than usual.

Var.? j3rom«WMZ« A. S. (1875). — V. strongly constricted. L. 0,042; B. 0,oi9; at the constr.

0,013 mm. Transverse costse 8 in 0,oi mm., crossed by some few longitudinal costse. — Nav. pro-

minula A. S. Atl. XIII f. 15.

Marine: Kings Mill Island (Atl.).

This form requires a more accurate examination before its true place in the system can be

determined.

Var.? ehsdiana Pant. (1886). — L. 0,o7 to 0,i; B. 0,026 to 0,03; at the constr. 0,02 to

0,028 mm. Segments tongue-shaped. Transverse costse 8 in 0,o) mm.; longitudinal numerous, about

8 on each side of the median line. — Nav. elesd. Pant. I p. 42 PI. XVII f. 152.

Marine: Hungary, fossil (Pant.). Baltjik, fossil! Russia, fossil (Deby).

Nav. Margarita A. S. (Atl. CLXXIV fig. 17) seems to be akin to var. elesdiana. I have

not seen any form exactly resembling this, but I think it very probable, that the figured specimen

would in another focus have very much the same appearance as some of the numerous varieties

of D. splendida.

37. D. bomlboides A. S. (1874). — V. panduriform, with subelliptical to tongue-shaped

segments. L. 0,09 to 0,13; B. 0,04 to 0,055; at the constr. 0,03 to 0,o35 mm. Central nodule

strong, quadrate; its horns parallel. Furrows linear, somewhat dilated around the central nodule.

Transverse costse 6 to 7 in 0,oi mm, crossed by numerous slightly undulating, longitudinal costse,

about 6 in 0,oi mm. — Nav. bomboides A. S. N. S. D. PI. I f. 2. Atl. XIII f. 36. V. H. Syn.

Suppl. B f. 19. Nav. didyma W. Sm. B. D. XVII f. 154 a*. Nav. WilUamsonii V. H. Syn.

PL IX f. 3.

Marine: North Sea! Alexandria (Deby Coll.)! Zanzibar (Atl.), Madagascar! Ceylon! Philip-

pines! Sydney! China! Japan! Galapagos Islands! Campeachy Bay!

Var. madagascarensis Cl. — V. short, slightly constricted, with broad, tongue-shaped seg-

ments. L. 0,04 to 0,085; B. 0,022 to 0,043; at the constr. 0,02 to 0,035 mm. Transverse costfe 7

to 9 in 0,01 mm., slightly radiate. Longitudinal costse almost straight, curved outwards in the

middle of the valve. — A. S. Atl. LXIX f 35 (small form). — PL I f. 22.

Marine: Madagascar (Kinker a. Brun Coll.)! Cape Good Hope (Atl.)! Manilla (Dfeby CoU.)!
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Forma minor Cl. — L. 0,03 to 0,045; B. 0,oi5 to 0,023; at the constr. 0,oi3 to 0,02 mm.
Central nodule small. Transverse costse 11 in 0,oi mm.; longitudinal 9 in 0,oi mm.

Marine: Tahiti! Madagascar!

The f. minor may be the same as Nav. futilis A. S. Atl. XIII f. 17 from Zanzibar, but

the furrows are not drawn as dilated around the nodule.

Var. moesta A. S. 1881. — V. slightly constricted. L. 0,09; B. 0,o3+; at the constr. 0,029

mm. Transverse costse 7 in 0,oi mm. — Nav. moesta A. S. Atl. LXIX f. 18, 19.

Marine, fossil: Baltjik (Atl.).

D. homhoides is very nearly akin to D. splendida, from which it differs only in the furrows

which are slightly dilated around the nodule, a characteristic which seems to be variable. To judge

from specimens from Bory Deposit in Hungary Nav. andesitica Pant. (1889, II p. 42 PL XXVII
f. 390) seems to be somewhat corroded specimens of D. bomboides with rather closer costse.

38. D. diyergens A. S. (1875). — V. more or less constricted in the middle, with elliptical

to tongue-shaped segments. L. 0,038 to 0,045; B. 0,oi8 to 0,02; at the constr. 0,oi2 to 0,oi3 mm.
Central nodule small, quadrate; its horns divergent at the basis, convergent at the ends. Furrows

linear, broader around the central nodule, forming a lanceolate space. Transverse costse 11 in

0,01 mm., crossed on each side of the median line by about 5 longitudinal, slightly curved costse. —
Nav. divergens A. S. Atl. XII f. 50,' 51.

Marine: Mediterranean Sea!

Var. digrediens A. S. (1881). — V. less constricted. L. 0,04; B. 0,oi9; at the constr. 0,oi7

mm. Transverse costse 13 in 0,oi mm. Longitudinal costse less distinct. — Nav. digrediens A. S.

Atl. LXIX, f. 26, 27.

Marine: Tahiti! Baltjik, foss.!

39. D. Hchmidtii Cl. N. Sp. — V. slightly constricted in the middle, with broad tongue-

shaped segments. L. 0,027 to 0,075; B. 0,oii to 0,038; at the constr. 0,oio5 to 0,027 mm. Central

nodule small, quadrate; its horns divergent in the middle. Furrows broader in the middle,

narrower at the ends, with faint traces of the costse. Transverse costse 8 to 9 in 0,oi mm. crossed

on each side of the median line by 3 to 4 more or less undulating longitudinal costse. — A. S.

Atl. XII f. 48; LXIX f. 23 (smaU, but typical). XHI f. 18, 19. — Icon. n. PL I f. 20, 21.

Marine: Seychelles! Madagascar! Port Jackson! Tahiti! Galapagos Islands!

This form is nearly akin to Z). divergens. The fig. 18, 19 PL XIII in A. S. Atl. greatly

resembles larger specimens of D. Schmidtii, but has not divergent horns. Nav. vana A. S. Atl.

LXIX f. 30 is probably also nearly related.

40. D. chlnensis Cl. N. Sp. — V. slightly constricted, with broad, rounded ends. L. O.055;

B. 0,02; at the constr. 0,oi3 mm. Central nodule elongated, quadrate; its horns parallel. Furrows

narrow, linear, not dilated in the middle. Costse 13 in 0,oi mm., alternating with single rows of

alveoli, about 16 in 0,oi mm. — PL I f. 25.

Marine: China (Thum).

41. D. Grundleri A. S. (1873). — V. deeply constricted, very convex. Segments semi-

orbicular to broadly tongue-shaped, often of inequal size. L. 0,04; B. 0,02; at the constr. 0,oi mm.

Central nodule quadrate, large, with divergent horns. Furrows narrow, broader in the middle.

Transverse costse 7 in 0,01 mm., crossed by 2 to 4 longitudinal costse, usually interrupted in the

middle of the valve. — Nav. Grundl. A. S. Zeitschr. f. ges. Naturw. 1873 p. 407 PL VI f. 5, 6.

Atl. XII f. 35, 36.

Marine: Balearic Islands! Bab-el-Mandeb! Philppines! Atlantic coast of N. America! Para

River (A. S.).

K. Vet. Akad. Handl. Band 26. N:o 2. 12
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42. D. didyma Ehb. (1840). — V. slightly constricted in the middle, with tongue-shaped

segments. L. 0,o5 to 0,o9; B. 0,oi7 to 0,036 mm. Central nodule moderately large, its horns not

divergent. Furrows narrow, linear. Transverse costse 8 to 10 in 0,oi mm., crossed by numerous,

slightly undulating, longitudinal costse. — Pinnularia didyma Ehb. Kreideth. p. 75. Nav. didyma

W. Sm. B. D. XYII f. 154 a. A. S. Zeitschr. f. ges. Naturw. 1873 p. 405 PI. VI f. 1. A. S.

N. S. D. PL I f. 7. Atl. Xin f. 1, 2, 3. V. H. Syn. p. 90 PI. IX f. 5, 6. Suppl. B. f. 20.

JSf. Bombus DoNK. PI. VII f. 7 b, 8 b.

Brackish and marine: Greenland! Spitsbergen! Kara! Finmark! Baltic (from Westerbotten

to Riigen), Caspian Sea (Grun.), Black Sea! Ceylon! Tahiti! Japan! Cape Horn (Petit), West Indies'

D. didyma is a variable species, related to the var. elesdiana of D. splendida and to

certain forms of D. Bomhus. The outline of the valve becomes less panduriform and almost ellip-

tical as the water becomes less salt. The varieties in the northern part of the Bay of Bothnia

where the water is almost fresh are almost elliptical and closely connected with D. domblittensis.

43. D. Bomlbus Ehb. (1844). — V. deeply constricted, with suborbicular or elliptical seg-

ments often of inequal size. L. 0,065 to 0,i3; B. 0,022 to 0,045; at the constr. 0,oi2 to 0,025 mm.
Central nodule large; its horns divergent in the middle, approximate at the ends. Furrows narrow,

linear. Transverse costse 5 to 8 in 0,oi mm. crossed by 2 to .5 curved, longitudinal costse. Central

alveoli distant from the margin. — l)ipl. Bombus Ehb. Berl. 1844 p. 84 (accord, to Chase). M. G.

PL XIX f 31. Nav. Bombus Greg. D. of Clyde p. 484 PL IX f. 12. Donk. B. D. p. 50 PL VII
f. 7 a. V. H. Syn. p. 90 Suppl. B f 22, A. S. Atl. LXIX f. 28, 29. Nav. gemina A. S. Zeitschr.

£ ges. Naturw. 1873 p. 405 PL VI f. 2. N. S. D. PL I f. 1, II f. 1. Atl. XIII f. 4, 5, 6, 7, 8, 9.

Wav. abnormis Castr. ChaU. Exp. XXVIII f. 19.

Marine: Finmark! North Sea! Marocco! Mediterranean Sea! Adriatic! Black Sea! Caspian

Sea (Grun.)! Madagascar! Java! Japan! Samoa! Galapagos Islands! Cape Horn (Petit), Brazil (Atl.),

Florida! Campeachy Bay! Fossil: Aegina (Ehb., Atl.).

Var. egena A. S. (1875). — L. 0,038 to O.o*:; B. 0,oi5 to 0,02; at the constr. 0,oo6 to

0,012 mm. Transverse costse 8 to 9 in 0,oi mm. crossed on each side of the median line by about

3 longitudinal costse. — Nav. gemina v. egena A. S. Atl. XIII f. 10.

Marine: Balearic Islands! Madagascar! Manilla! China! Japan!

Var. densestriata A. S. (1875). — L. 0,045 to 0,o56; B. 0,oi8 to 0,026; at the constr. O,oii

to 0,015 mm. Costse 8 to 9 in 0,oi mm. — Nav. gemina v. densestr. A. S. Atl. XIII f. 11, 12.

Nav. didyma A. S. Atl. LXIX f. 30.

Marine: Marocco! Seychelles (Van Heurck Coll.)! California (Atl.).

Var. bullata Cl. — L. 0,15; B. 0,04 7 in 0,oi mm. Horns with a row of large puncta. Costse

5 to 7 in 0,01 mm.
Marine: Adriatic! Eed Sea (Deby Coll.)! California!

44. D. Kiitzingii Grun. (1860). — V. strongly constricted, with deltoid-elliptical segments.

L. 0,063 to 0,15; B. 0,03 to 0,08.'i; at the constr. 0,oi4 to 0,035 mm. Horns of the central nodule

parallel. Transverse costse 6 to 8 in 0,oi mm., crossed by numerous (8 to 10) longitudinal, almost

straight or slightly undulating costse. — Nav. Kiitzingii Grun. Verb. 1860 p. 532 PL III f. 15.

A. S. Atl. Xni f. 22, 23, 24. Pant. I PL XXIX f 299.

Marine: Balearic Islands! Gulf of Naples! Black Sea! Red Sea (Deby Coll.)! Cape of

Good Hope! Bermuda (Rae Coll.)! Valparaiso (Atl.), Galapagos Islands! Fossil: Hungary (Pant.),

Aegina (Atl.).

Var. bullata Cl. — Horns with a row of large puncta.

Marine: Gulf of Naples! Eed Sea (Deby Coll.)!

-D. Kiitzingii is very nearly akin to D. Bombus var. densestriata, but it is larger and the

horns of the central nodule are parallel.
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45. p. chersonensis Geun. (1875). — V. panduriform, usually slender, with subelliptical

segments. L. 0,055 to 0,i5; B. 0,o2 to 0,o6; at the constr. 0,oi2 to 0,o3 mm. Central nodule with

parallel, approximate horns. Furrows very narrow, linear. Transverse costse 8 to 13 in 0,oi mm.,

crossed by 2 to 5, not undulating, almost straight longitudinal costee. — Nav. cherson. Geun. A. S.

Atl. XII f. 40, LXIX f. 21. Nav Apis. A. S. N. D. PL I f. 9. Atl. XII f. 18 to 23, 25.

Marine: North Sea! Mediterranean Sea! Zanzibar (Atl.), Ceylon! Philippines! China! Tahiti!

Galapagos Islands! West Indies! Florida! Cape Horn (Petit). Fossil: S:ta Monica Calif.

This very widely distributed species is usually regarded as Nav. Apis of Ehkenberg. I am
unable to make out what this name, as is the case with so many others of the names given by
Ehrenberg, may denote. Nav. Apis of Donkin (B. D. p. 48 PI. VII f. 3) and of Schmidt (Atl. XII
f. 16; LXIX f. 41, 43, 44) are unknown to me. Specimens from England in the collection of Grove

are identical with D. incurvata. D. chersonensis is nearly akin to D. splendida, intermediate forms

being frequent. Such a form is the fig. 24 PL XII in A. S. Atl. and Nav splendida var. arata

A. S. (Atl. XIII f. 13, 14, 16, 33, 35). To D. chersonensis belongs most likely Nap HantJcenii

Pant. (II p. 46 PL VIII f. 150). On corroded specimens the longitudinal costse are less distinct

and the transverse more or less fragmentary. Such corroded specimens form Bruns Nav. pedalis

(D. esp. nouvelles p. 36 PL XVI f. 10; 1891. A. S. Atl. CLXXIV f. 14, 15; 1892), original speci-

mens of which I had an opportunity of examining.

46. D. Weissflogii A. S. (1873). — V. strongly constricted, with subelliptical segments.

L. 0,033 to 0,ii; B. 0.014 to 0,035; at the constr. 0,oo9 to 0,025 mm. Central nodule with ap-

proximate horns. Furrows not distinct from the other rows of alveoli. Transverse costee 7 to 8

in 0,01 mm., crossed by numerous equidistant, straight, longitudinal costse, curved outwards in the

middle of the valve. On the middle of the valve the costse are slightly divergent and not, or

only close to the central nodule, crossed by longitudinal costse. — Nav. Weissflogii A. S. Zeitschr.

f. ges. Natur. 1873 p. 406 PL VI f. 3, 4. A. S. Atl. XII f. 26 to 32. V. H. Syn. p. 90 Suppl. B.

f. 21. Nav. diversa Grev. Ed. N. Ph. J. XVIII p. 186 f. 14; 1863.?

Marine: Bab el mandeb! Madagascar! Ceylon! Singapore! Philippines! Samoa! Tahiti! Sand-

wich Islands (Atl.), Gulf of Mexico! Florida! North Carolina!

47. D. areolata Cl. N. Sp. — V. moderately constricted, with subelliptical segments.

L. 0,13; B. 0,045; at the constr. 0,028 mm. Central nodule large, its horns almost parallel. Furrows

linear, with strongly marked transverse costse. Transverse costse 4, in 0,oi mm., crossed by a

few, slightly curved longitudinal costse, 3 in 0,oi mm., which are interrupted in the middle of the

valve. The rectangular areolse, formed by the two sets of costse are large and have in their middle

one or two ocelli. — PL I f. 28.

Marine: S:ta Monica, Calif., fossil (Deby Coll.)!

48. D. domblittensis Grun. (1882). — V. elliptical. L. 0,027 to 0,045; B. 0,oi5 to 0,022

mm. Central nodule large, quadrate. Furrows narrow, of equal breadth the whole length. Trans-

verse costse 10 in 0,oi mm. anastomosing and thus producing more or less regular longitudinal

rows of elongated alveoli, about 7 in 0,oi mm. No fine punctation visible. — Nav. expletav. domb.

Grun. Foss. D. Oster. Ung p. 156 PL XXX f. 60. Nav. hilarula Pant. Ill PL XV f. 230 (1893).

Bipl. domb. Icon. n. PL II f. 2.

Fresh or slightly brackish water: Sweden, Lefrasjon in Skane! Malaren! Domblitton, foss.!

Gulf of Bothnia! Common in the Baltic deposits of the Ancylus-epoch

!

This form seems to be closely connected with D. didyma, of which it may be a non-con-

stricted freshwater form. Grunow consideres it as connected with D. notaiilis.
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49. D. elliptica Kutz. (1844). — V. elliptical, with broad and rounded ends. L. 0,o2 to

0,037; B. 0,011 to 0,02 mm. Central nodule of medium size quadrate. Furrows narrow, of the same

breadth throughout. Transverse rows of puncta 10 to 13 in 0,oi mm. Alveoli 10 to 14 in 0,oi mm.
forming irregular longitudinal rows. — Nav. elliptica KtJTZ. Bac. p. 98 PL XXX f. 55? V. H.

Syn. PI. X f. 10 (upper figure). A. S. Atl. VII f. 29, 32. Nav. elliptica var. minor Grxjn. Foss.

D. Osterr. Ung. p. 145. Nav. ovalis W. Sm. B. D. I p. 48 PI. XVIII f. 153 a'? Nav. elliptica

W. Sm. B. D. II p. 93.

Fresh water: Iceland! Sweden! Finland! Germany! England! New Zealand! North America

(New York)! Ecuador!

Var. grandis Grun. (1882). — L. 0,065 to 0,i3; B. 0,033 to 0,o45 mm. Transverse and longi-

tudinal rows of alveoli 10 in 0,oi mm. — Nav. ellipt. var. grandis Grun., Foss. D. Osterr. Ung.

p. 145. Nav. prceclara Pant. Ill PL XI f. 182 (1893).

Brackish water: Hungary, fossil!

Ya,T.^ladogensis Cl. (1891). — L. 0,o6; B. 0,o25 mm. Transverse costse 9 in0,oi mm. irregu-

larly anastomosing with a few longitudinal undulating costse. — Cl. D. of Finland p. 43 PL II f. 9.

Fresh water: Ladoga!

Var. Ostracodarum Pant. (1893). — V. elliptical, tapering from the middle to the ends.

L. 0,045; B. 0,027 mm. Transverse rows of alveoli 6 in 0,oi mm. — Nav. ostrac. Pant. Ill

PL IX f. 145.

Habitat:? KSpecz, Hungary, fossil (Pant.).

50. D. Puella (Schum. 1867?) Cl. — V. elliptical. L. 0,oi3 to 0,025; B. 0,oo8 toO,oi4 mm.
Central nodule large, quadrate. Furrows narrow, of the same breadth throughout. Costse 12 to

18 in 0,01 mm. Alveoli indistinct. — Nav. Puella Schum. Preuss. D. II Nachtr. f. 39? Nav.

elliptica var. minutissima V. H. Syn. p. 92 PL X f. 11.

Fresh water: Spitzbergen! Sweden! Finland! Berlin! Hungary, fossil (Grun.).

This species, differing only in its small size and indistinct alveoli, is closely connected by

intermediate forms with D. elliptica. Navicula Puella A. S. is quite another form (see page 88).

51. D. Boldtiaua Cl. (1891). — V. elongate-elliptical. L. 0,03; B. 0,0012 mm. Central

nodule small, quadrate. Furrows of equal breadth throughout. Costse 14 in 0,oi mm. No distinct

alveoH. — Cl. D. of Finl. p. 43 PL n f. 12.

Fresh water: Finland!

52. D. oculata Br^b. (1854). — V. elongate-elliptical. L. 0,015 to 0,02; B. 0,oo6 to 0,oo7

mm. Central nodule small. Furrows very narrow. Costse 23 in 0,oi mm. Alveoli very small. —
Nav. oculata Br^b. in Desm. Crypt. N:o 110. Journ. Quek. M. Cl. 1870 f. 5. V. H. Syn. PL IX f. 10.

Fresh water: France.

53. D. ovalis Hilsb (1861). — V. broadly elliptical, not constricted in the middle. L. 0,035

to 0,043; B. 0,02 to 0,026 mm. Central nodule very large, rounded. Furrows very narrow, closely

following the central nodule and its horns. Transverse rows of alveoli 13 to 19 in 0,oi mm.
radiate at the ends. Puncta 13 to 20 in 0,oi mm. forming irregular longitudinal rows. — Finnu-

laria ovalis Hilsb in Rab. A. E. 1025. Nav. ovalis A. S. Atl. VII f. 33, 34, 35, 36. W. Sm. B.

D. XVII f. 153 a? Cl. D. of Finland p. 44 PL II f. 13. Nav. elliptica A. S. Atl. VII f. 30.

V. H. Syn. PL X f. 10 (lower fig.). Nav. Carpathorum Pant. Ill PL XVII f. 246 (1893)?

Fresh water: Sweden (Lapland, Gotland, Billingen)! Finland (Russian Lapland)! Norway
(Dovre)! Saxony! Alps of Switzerland! Australia, Daintree River!

Var. pumila Grun. (1882). — L. 0,02 to 0,022; B. 0,oo8 to 0,o85 mm. Rows of alveoli 16

to 18 in 0,01 mm. — Nav. ovalis var. pum. Grun. Foss. D. Osterr. Ung. p. 150 PL XXX f. 61.

Nav. Parmula BuikB. (according to Grunow).

Fresh water: Hungary, foss. (Gruuj), Baku (Grun.).
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Var. oblongella N^egbli (1849). — V. linear elliptical. L. 0,o2 to 0,038; B. 0,oo65 to o,oi mm.
Rows of alveoli 13 to 19 in 0,5 1 mm. Puncta 20 to 25 in 0,oi mm. — Nav. oblongella 'Nmg. Kutz

Sp. Alg. p. 890. V. H. Syn. PI. X f. 12. Nav. ovalis var. fossilis Pant. II p. 51 PL VI f. 115 (1889)?

Fresh water: Iceland! Finland! Paris! Konigsberg, fossil!

54. D. notabilis G-rev. (1863). — V. elliptical. L. 0,025 to 0,o8; B. 0,02 to 0,035 mm.
Central nodule large, quadrate. Furrows Linear, arcuate, moderately broad. Transverse costis 7

to 10 in 0.01 mm. alternating witb large, elongated alveoli, forming 4 to 5 longitudinal, undulating

rows, more close towards tbe margins.

Forma genuina — Rows of alveoli one to three along the margin and one along the furrow.

Nav. notab. Grbv. T. M. S. XI p. 18 f. 9. A. S. Atl. VIII f. 46, 47, 48.

Forma expleta A. S. (1874). — Rows of alveoli filling the whole space between the furrow

and the margins. — N notabilis var. expleta A. S. N. S. D. I f. 20, II f. 11. Atl. VIII f. 49 to 52.

Marine: North Sea! Mediterranean Sea! Black Sea! Red Sea! Ceylon! Madagascar! Cape of

Good Hope! Java! Labuan! Sandwich Islands! West Indies! Brazil!

55. D. Graeffli Grun. (1875). — V. elongated elliptical. L. 0,o65 to 0,12; B. 0,025 to 0,o42

mm. Central nodule small, rounded quadrate. Furrows broad, gradually narrowed from the middle

and crossed by faint prolongations of the costse. Costse 7 to 8 in 0,oi mm., alternating with single

rows of quadrate alveoli, 8 to 11 in 0,oi mm. and forming 7 to 8 longitudinal rows on each side

of the furrows. — Nav. Grceffii A. S. Atl. VII f. 5, 6.

Marine: Bab el mandeb! Seychelles! Madagascar! Manilla! Java! Sumbava! Labuan! Japan

(Atl.), Samoa (Atl.), Tahiti!

Forma minor. — L. 0,o6; B. 0,oi8 mm. — A. S. Atl. VIII f. 33.

Marine: Campeachy Bank (Atl.).

This species seems to be intermediata between I), notabilis and D. fusca.

56. D. fusca Greg. (1857). — V. elliptical or subrectangular, not constricted. L. 0,o7 to

0,14; B. 0,038 to 0,075 mm. Central nodule moderately large, quadrate. Furrows broad, gradually

tapering from the middle and crossed by faint prolongations of the costse, frequently alternating

with double rows of obliquely disposed puncta. CostiB 6 to 10 in 0,oi mm. alternating with rows

of more or less quadrate alveoli, forming more or less regular, longitudinal rows, equidistant with,

to twice as close as, the costse.

Var. Pelagi A. S. (1875). — V. rhombic-elliptical. L. 0,055 to 0,066; B. 0,o35 to 0,04 mm.

Central nodule large, rounded quadrate. Furrows broad, semilauceolate, crossed by rows of alveoli.

Costse 7 in 0,oi mm. Alveoli 9 in 0,oi mm. forming longitudinal rows, parallel with the margins.

— Nav. Pelagi A. S. Atl. VII f. 25, 26.

Marine: Campeachy Bay! Colon (Deby CoU.)! Tahiti!

Var. nigricans Pant. (1893). — V. narrow elliptical. L. 0,25; B. 0,o7. Transverse and

longitudinal rows of alveoli 6 in 0,oi mm. — Nav. nigricans Pant. Ill PL XL f. 552.

Marine: Bory, Hungary, fossil (Pant.).

Var. pseudofusca Pant. (1886). — V. nearly orbicular. L. 0,052 to 0,o87; B. 0,037 to 0,o66

mm. Costse in the middle 9 at the ends 13 in 0,oi mm. Furrows forming a large rhomboid space-

Longitudinal rows of alveoli about 10 in 0,oi mm. — Nav. pseudofusca Pant. I p. 28 PL XIIl f. 109.

Marine: Hungary, fossil (Pant.).

Var. norvegica Cl. — L. 0,085 to 0,oi; B. 0,045 to 0,055 mm. Costse and longitudinal rows

of alveoli 10 in 0,oi mm. — N fusca A. S. Atl. VII f. 2, 3.

Marine: North Sea! Hungary, fossil (Deby Coll.)!

Var. subrectangularis Cl. — V. more or less rectangular. L. 0,85 to 0, 13; B. 0,o37 to 0,o56

mm. Costse and longitudinal rows of alveoli 8 in 0,oi mm. — Nav. fusca A. S. Atl. VII f. 4.

N Smithii Donk. B. D. p. 6 PL I f. 4.

Marine: North Sea! Balearic Islands! Sumatra (I)eby Coll.)!
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Var. Gregorii Cl. -- V. elliptical to subrectangular. L. 0,17; B. 0,o8 mm. Costffi and longi-

tudinal rows of alveoli 7 in 0,oi mm. — Nav. Smithii var. fusca Greg. D. of Clyde IX f. 15.

Marine: North Sea! Gulf of Naples (Deby Coll.)!

Var. delicata A. S. (1874). — Elliptical. L. 0,o7 to 0,13; B. 0,038 to 0,o8 mm. Costse 7

to 10 in 0,01 mm. Longitudinal rows of alveoli 10 to 15 in 0,oi mm. — Nav. fusca var. delicata

A. S. N. S. D. I f. 26. Atl. VII f. 1, 7, 8.

Marine: North Sea (A. S.), Adriatic! Sumatra! Hungary, fossil (Deby Coll.)!

Var. tenuipunctata Cl. — V. elliptical. L. 0,o7 to 0,i4; B. 0,032 to 0,o7 mm. Costse 6 to

9 in 0,01 mm. Longitudinal rows of alveoli 12 to 18 in 0,oi mm. — Nav. fusca V. H. Syn.

Suppl. B. f. 24.

Marine: Gulf of Naples! Sumatra (Deby Coll)! South Sea (Van Heurck Coll.)! Mexillones

guano (Deby Coll.)!

Var. Van Heurckii Cl. — V. elongated, very slightly constricted. L. 0,o8; B. 0,025 mm.
Costse 8 in 0,oi mm. Alveoli 20 in 0,oi mm. — PI. I f. 19.

Marine: South Sea (Van Heurck Coll.)!

Var. subfusca Pant. (1893). — Narrow elliptical. L. 0,0.15; B. 0,oi7 mm. Transverse rows

of alveoli 5, longitudinal 7 in 0,oi mm. — Nav. suhfusca Pant.. Ill PL XL f 553.

Habitat:? »Isopallaga-Serges» (Pant.).

Var. oamaruensis Cl. — V. narrow elliptical. L. 0,ii ; B. 0,03 mm. Central nodule elongated

rounded. Furrows very broad, about a fourth of the breadth of the valve. Costse 8 and longitu-

dinal rows of puncta 16 in 0,oi mm. — PI. II f. 3.

Marine: New Zealand, Oamaru, fossil!

Var. japonica Cl. — L. 0, 11; B. 0,05 5 mm. Costse 6 and longitudinal rows of alveoli 13

in 0,01 mm. Furrows separated from the other parts of the valve by a row of foramina and

crossed by transverse single rows of large puncta. — PL I f. 23.

Marine: Sendai, Japan, fossil (Tempere).

Nav. prceflua Pant. (Ill PL XV f. 232) appears to be a form of D. fusca.

57. D. aestiva Donk. (1858). — V. elliptical. L. 0,037 to 0,065; B. 0,oi8 to 0,038 mm.
Central nodule large, elongated. Furrows narrow of equal breadth throughout. Costse 8 to 12 in

0,01 mm. Alveoli of equal or double number in 0,oi mm. — Nav. cestiva Donk. T. M. S. VI p. 32

PL III f. 18. B. D. p. 6 PL I f. 3. A. S. Atl. VH f. 8, 10, 11; VIII f. 26, 31.

Forma a. Costse and alveoli of equal number.

Marine: Singapore (costse and alveoli 9 in 0,ai mm.), Manilla (c. a. alv. 10 in 0,oi mm.).

Colon (c. a. alv. 12 in 0,oi mm.) all in Deby Coll.!

Forma /S. Alveoli twice as close as the costse.

Marine: West coast of Sweden (L. 0,04 mm. Costse 12 in 0,oi mm.), Sumatra (L, 0,06 mm.
Costse 8 in 0,oi mm. Deby Coll.)!

58. D. litoralis Donk. (1870). — V. elliptical. L. 0,027 to 0,07; B. 0,015 to 0,033 mm.
Central nodule small, elongated, rounded rectangular. Furrows very narrow, parallel and close to

the horns. Costse 11 (typical) to 14 in 0,oi mm. Alveoli 22 (typical) to more in 0,oi mm., forming

longitudinal rows. — Nav. litoralis Donk. B. D. p. 5 PL I f. 2. V. H. Syn. Suppl. B. "f. 25.

A. S. Atl. VIII f. 23 to 25. Nav. liter, var. subtilis A. S. N. S. D. PL I f. 24, 25. Nav. Ovulum
Grun. Verb. 1860 p. 519 PL HI f. 19?

Marine: Arctic America! Finmark! North Sea! Sea of Kara! Cape Deschneff! Adriatic!

Java! Tahiti! Port Jackson! "West Indies!

Var. hospes A. S. (1875). — V. subhexagonal. L. 0,05; B. 0,023 mm. Costse 11, alveoli 13

in 0,01 mm. — Nav. hospes A. S. Atl. VIII f. 32.

Marine: Samoa (Atl.), Java!
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59. D. hyperborea Grun. (1860). — V. elliptical. L. 0,i; B. 0,o49 mm. Furrows abruptly

bent around the large central nodule. Costse 7 in 0,oi mm. — Nav. hyperborea GtRUN. Verb. 1860

p. 531 PI. Ill f. 16. Nav. propinqm A. S. Atl. VII f. 13?

Marine: Bohuslan, Sweden (Grrun.).

Var. excisa A. S. (1874). — V. slightly constricted in the middle. L. 0,09; B. 0,o3 mm.
Costse 9 in 0,oi mm. — Nav. fusca var. excisa A. S. N. S. D. II f. 9.

Marine: North Sea (Atl.).

60. D. vacillans A. S. (1875). — V. elongated elliptical,' constricted, or not constricted.

L. 0,04 to 0,06; B. 0,oi4 to 0,oi6 mm. Furrows dilated in the middle, forming in the middle ot

the valve a lanceolate space. Costse 9 to 14, alveoli 15 to 21 in 0,oi mm. Alveoli forming longi-

tudinal rows parallel with the margins of the areas.

Forma a. V. constricted in the middle. — Nav. vacillans A. S. Atl. VIII £ 61; XII f. 42,

43, 52, 53.

Marine: Ceylon (L'euduger Fortm.) Rodriguez! Cape Good Hope (Atl.), Japan (Atl.), Samoa
(Atl.), Sandwich Island (Atl.), Cape Horn (Petit), Campeachy Bank (Atl.), California (Atl.).

Forma /?. V. not constricted in the middle. — A. S. Atl. VIII f. 34, 35, 36. — Nav. parca

var. producta Pant. II p. 52 PL VIII f. 148 (1889).

Marine: North Sea (Atl.), Marocco! Balearic Islands! Macassar Straits! Colon (Deby Coll.)!

Campeachy Bay (Atl.).

Var. delicatula Cl. — not constricted. Striae 13 to 14 in 0,oi mm. — A. S. Atl. VIII f. 37.

Marine: Cape Good Hope (Atl.).

Var. renitens A. S. (1875). — V. strongly constricted. L. 0,05; B. 0,oi8 mm. Costse 10 in

0,01 mm. — Nav. vacill. v. renitens A. S. Atl. XII f. 55.

Marine: Celebes (Atl.).

Var. corsicana Grtjn. (1878). — V. slightly constricted. L. 0,065; B. 0,022 mm. Costse 8,

alveoli 18 in 0,oi mm. — Cl. M. D. N:o 153.

Marine: Corsica! Seychelles (Van Heurck Coll.)! Campeachy Bay!

Var.? minuta Geun. (1880). — V. slightly constricted. L. 0,oi4 to 0,02; B. 0,oo45 mm.
Costse about 16 in 0,oi mm.. — Nav. vacillans f. minuta (N. Ffitzeriana 0. W.) V. H. Syn.

p. 90 PI. IX f. 9.

Marine: Belgium (V. H.).

61. D. Parma Cl. (1891). — V. broadly elliptical. L. 0,o3; B. 0,02 mm. Central nodule

moderately large, rounded quadrate. Furrows arcuate, equally bent, approximate to the horns.

Costse 14 in 0,oi mm. Alveoli 20 in 0,oi mm., forming longitudinal rows. — Cl. D. of Finland

p. 43 PL II f. 10.

Fresh water: Sweden, Lake Rosslangen i Kalmar Lan! Finland, Abo, Viando!

Similar to D. finniea but only half the size and with costse and alveoli twice as close.

62. D. flnuica Ehb. (1838) Ol. — V. broadly elliptical. L. 0,o5 to 0,055; B. 0,o34 to 0,036

mm. Central nodule small, elongated. Furrows broad, with arcuate exterior margins enclosing

a large, lanceolate space, about one third of the valve. Costse 7 in 0,oi mm. Alveoli 12 in 0,oi

mm. forming longitudinal or near the margin obliquely decussating rows. — Goccon. finniea Ehb.

Inf. p. 194. M. G. XVII, 2 f. 19. D. finniea Cl. D. of Finland p. 43 PL II f. 11.

Fresh water: Sweden, Lake Roslangen! Degernas in Westerbotten, fossil! Finland! U. States

Albany, Maine, fossil! Crane Pond, fossil! Canada, fossil!

63. D. microtatos Pant. (1886). — V. orbicular. L. and B. 0,034 to 0,04 mm. Central

nodule large, not sharply defined. Median line with distant central pores, and ending at a consi-

derable distance from the margin. Furrows broad; their outer margins enclosing an eUiptical
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space, half as broad as the valve and crossed by somewhat radiate rows of alveoli. Rows of alveoli

8 in 0,01 mm. Alveoli 8 in 0,oi mm. — Nav. microtatos Pant. I p. 27 PL IX f. 80.

Marine: Szakol, Hungary, foss.! South Naparina, Trinidad, foss. (Deby Coll.)!

Var. Christianii T. C. — L. O.045; B. 0,04 mm. Median rows of the alveoli at the margin

alternately longer and shorter, 11 in 0,oi mm. — Raphidodiscus Marylandica, Christianii and

Febigerii T. C. Microscope 1889, according to WoUe D. of N. Am. PL LXXXIV f. 1 to 4. Icon,

n. PL II f. 1.

Marine: Cambridge, Maryland, fossil (Deby Coll.)!

64. D. Smithii E^ts. (1856). — V. elliptical. L. 0,027 to 0,05; B. 0,oi5 to 0,o35 mm.
Central nodule small. Terminal nodules close to the ends. Furrows narrow, close to the horns.

Costse 7 to 11 in 0,i 1 mm. alternating with double rows of alveoli disposed in obliquely decussa-

ting lines, twice or more as close as the costse. — Nav. elliptica W. Sm. B. D. I p. 48 PL XVII
f. 152 a. N. Smithii Br^b. in W. Sm. B. D. II p. 92. iV. Smithii v. borealis f. minor Gtbun. Franz

Josephs Land D. PL I f. 41. N. SmitUi A. S. Atl. VII f. 16, 17. N. S. D. I f. 19.? N. Scutellum

V. H. Syn. PL IX f. 11.? Nav. Smithii var. Imvis Dannf. Baltic D. p. 30 PL II f. 15.

Marine and brackish: Franz Josephs Land (Grun.), Spitzbergen! Sea of Kara! Finmark!

Baltic! Grulf of Bothnia! North Sea! Mediterranean Sea! Madagascar! Seychelles! Tasmania! Java!

New Zealand! Colon! Campeachy Bay!

Nav. Doczyi (Pant. II p. 45 PL XIV f. 247, 1889) from Bremia in Hungary, seems to be

a finely costate variety of D. Smithii. Its length is 0,052 and its breadth 0,oi7 mm. The costse

are 14 to 16,5 in 0,oi mm. and are described as indistinctly punctate.

65. D. sabovalis Cl. N. Sp. — V. elliptical. L. 0,38; B. 0,o]9 mm. Central nodule large,

rounded. Furrows narrow, closely following the central nodule and its horns. Costse 10 in 0,oi

mm., alternating with double rows of alveoli, forming oblique lines, about 18 in 0,oi mm. —
PL I f. 27.

Fresh water: New Zeeland, Paeroa.

This form resembles D. ovalis in its shape and large central nodule, but has the structure

of D. Smithii.

66. D. borealis G-run. (1884). — V. elongate-elliptical. L. 0,65 to 0,o78; B. 0,025 to 0,o265

mm. Central nodule elongated. Furrows narrow, dilated around the central nodule and crossed by
costse, interrupted by a longitudinal band. Costse 10 in 0,oi mm., alternating with rows of alveoli,

forming oblique longitudinal lines, about 24 in 0,oi mm. — Nav. Smithii var. borealis Grun.
Franz Josephs Land D. p. 56 (4) PL I f. 40. Nav. fusca Donk. B. D. PL I f. 5.?

Marine: Franz Josephs Land (Grun.), Matotschin Sharr, Sea of Kara! GuUmarefjord! Java
(var. L. 0,042; B. 0,oi7 mm. Costse 8 puncta 17 in 0,oi mm.).

Var. subconstrieta Cl. — V. slightly constricted in the middle. L. 0,58; B. 0,02 mm. Costse

10, alveoli 24 in 0,oi mm. Furrows narrow, the costse not interrupted by a longitudinal band.

Marine: Campeachy Bay!

This form resembles D. vacillans, from which it differs by the alveoli forming oblique rows.

The fig. 14 and 15 PL VII in A. S. Atl. seem to belong to D. borealis.

67. D. major Cl. N. Sp. — V. elliptical. L. 0,07 to 0,17; B. 0,o37 to 0,o6 mm. Central
nodule large, rounded quadrate. Terminal nodules distant from the ends. Furrows rather broad;

their outer margins enclosing a space 1/4 to 1/3 as broad as the valve, crossed by costse and double
rows of alveoli. Costse 5 to 7 in 0,oi mm. alternating with double rows of alveoli, 7 to 15 in

0,01 mm., forming oblique lines. — Nav. Smithii A. S. Atl. VII f. 19' (typical)! 22, 21 18

V. H. Syn. PL IX f. 12. Suppl. PL B. f. 23.

Marine: North Sea! Marocco! Barcelona! Madagascar! Macassar Straits! Sumatra! China!

Japan! Australia! S:ta Monica, Calif, fossil! Colon!
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Var. permagna Pant. (1889). — V, elliptical, very large. L. 0,oi4 to 0,2; B. 0,o7 5 mm.
Costse 4,5 to 5 in 0,oi mm. alternating with double rows of alveoli, about 9 in 0,oi mm. — Nav.

fusca var. permagna Pant. U p. 46.

Marine: Bory, Hungary, fossil!

D. major is usually considered as a larger form of B. Smithii, with which it is intimately

connected. Still I find it desirable to separate, them, as the structure of D. major is much coarser.

68. D. Platessa Cl. and Grove. N. Sp. — V. broadly elliptical-lanceolate. L. 0,o6;B. 0,045

mm. Central nodule rounded-quadrate. Furrows very broad, their outer margins enclosing a lan-

ceolate space ^4 s-s broad as the valve and crossed by costee. Costse 7 to 8 in 0,oi mm., alternating

with double rows of alveoli (16 in 0,oi mm.) forming obliquely decussating lines. — PI. II f. 6.

Marine: Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)!

69. D. mirabilis Castb. (1886). — V. elliptical-orbicular. L. 0,o6.5 to 0,09; B. 0,055 to

0,0 6 2 mm. Central nodule moderately large, quadrate. Furrows very broad, double, the outer

margins of the exterior enclosing a broadly lanceolate space, about ^/^ as broad as the valve. The
Interior furrows are crossed by costee, the exterior of costse, alternating with double rows of alveoli.

Costse 7 in 0,oi mm. alternating with double rows of alveoli 14 in 0,oi mm. forming obliquely

decussating lines. — Nav. mirabilis Caste. Voyage Challenger D. p. 34 PL XXX f. 10.

Marine: Madagascar (Brun Coll.)! Zebu (Castr.).

70. D. Yespa Cl. N. Sp. — V. panduriform, with subrhomboid segments. L. 0,o5; B. 0,oi2

at the constr. 0,06 mm. Central nodule small, its horns approximate. Furrows broad, of the same

shape as the valve, crossed by costse. Costse 11 in 0,oi mm. alternating with double rows of small

puncta, arranged in obliquely decussating rows. — PL II f. 5.

Marine: .Tava!

71. D. nitescens Greg. (1857). — V. elliptical-lanceolate. L. 0,o.'5 to 0,o9; B. 0,022 to 0,036

mm. Central nodule small, its horns not very distinct. Furrows wide. Their outer margins en-

closing a lanceolate space, V^ o^ more as broad as the valve, crossed by costse, frequently alternating

with double rows of alveoli Costse 6 to 8 in 0,oi mm. alternating with single or near the margin

double rows of alveoli, 14 to 16 in 0,oi mm. — Nav. Smithii var. nitescens Greg. D. of Clyde

p. 487 PL IX f. 16. Nav. nitescens Done. B. D. p. 8 PL I f. 7. A. S. Atl. VII f. 38 to 41,

VIII f. 14 to 16. Pinnularia arraniensis O'M. M. J. VII p. 116PL V. f. 6. Nav. adriatica Grun.

Verh. 1860 p. 525 PL in f. 17.

Marine: North Sea! Morocco! Adriatic! Sebastopol! Moravian Tegel (fossil)! Seychelles!

Madagascar! Sumbava! Singapore! Australia! Sandwich Islands! S:ta Monica, fossil! Colon! Cam-
peachy Bay!

Var. fossilis Pant. (1889). — L. 0,099; B. 0,04i mm. Costse 7,.^ to 8,5 in 0,oi mm. Alveoli

not distinct. — Nav. nitescens var. fossilis Pant. II p. 51 PL IX f 163.

Marine: Hungary, fossil (Pant.).

Var. fuegiana P. Petit (1888). — L. 0,062; B. 0,0255 mm. Costse 10 in 0,oi mm. — Nav.

nitescens var. fuegiana Petit Cape Horn D. p. 122 PL X f. 6.

Marine: Cape Horn.

Var. serratula Grun. (1875). — V. lanceolate. L. 0,09; B. 0,021 mm. Central nodule small,

rounded; its horns indistinct, very approximate to the median line. Furrows broad, forming a

lanceolate space, crossed by faint costse, alternating with double rows of indistinct alveoli. Costse

6 in 0,01 mm. alternating with (single?) rows of alveoli, 11 in 0,oi mm. — Nav. serrat. A. S. Atl.

VII f. 42, 43 VIII f. 11.

Marine: Campeachy Bay! Colon (Deby Coll.)!

Kongl. Sv. Vet. Akad. Handl. Band 26. N:o 2. 13
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D. nifescens is remarkable for the week development of the central nodule, the horns of

which are scarcely distinct. In this respect it comes near to D. inscripta Cl. On corroded speci-

mens the alveoli are indistinct.

72. D. daltnatica Grun. (1860). — V. slightly constricted, with cuneate segments. L. 0,0 5 8

to 0,062; B. 0,014 to 0,017; at the constr. 0,oi2 to 0,oi4 mm. Central nodule small, rounded

elongated; its horns indistinct, close to the median line. Furrows narrow, not dilated in the middle,

crossed by faint costse. Costse 8 in 0,oi mm., alternating with double rows of alveoli. — Nav.

dalm. Gr'un. Verb. 1860 p. 525 PI. Ill f. 14. A. S. Atl. VIII f. 58, 59. N. Hornigii Pant. IH
PL XVI f. 241 (1893)?

Marine: Morocco! Balearic Islands! Adriatic (Grun.), Bab el Mandeb! Macassar Straits!

Campeachy Bay!

Var. Vulpecula A. S. (1875). — V. deeply constricted, with semilanceolate segments. L. 0,06 2;

B. 0,017; at the constr. 0,oi2 mm. Central nodule small, its horns indistinct. Furrows linear,

moderately broad, near the horns with traces of the costse. Transverse costse parallel, 8 in 0,oi mm.,

alternating with indistinct (double?) rows of puncta. — Nav. Vulp. A. S. Atl. XII f. 56.

Marine: Celebes (Atl.), Java!

73. D. Mauleri Brun. (1880). — V. elliptical. L. 0,o37 to 0,05; B. 0,o)3 to 0,oi5 mm.
Central nodule large, rounded; its horns indistinct, close to the median line. Furrows broad, for-

ming a narrow elliptical space, half as wide as the valve, with two rows of large puncta. Costse

7 in 0,01 mm. alternating with double rows of alveoli, 10 in 0,oi mm. — Nav. Mauleri Bbdn. D.

des Alpes p. 77 PL I f. 18. D. especes n. p. 35 PL XV f. 7.

Lacustrine: Lac Leman! Sahara (Brun), Bottom-mud from Vettern! Of frequent occurrence

in the Baltic deposits of the Ancylus-epoch.

Var. borussica Cl. (1882). — L. 0,025 to 0,037; B. O,oii to 0,012 mm. Costse 7 to 8 in

0,01 mm. alternating, with (single?) rows of indistinct alveoli. — Nav. borussica Cl. Phys. Oek.

Gesellsch. zu Konigsberg XXII p. 139. — A. S. Atl. VIII f. 17, 19. Nav. Mauleri Pant. Ill

PL VII f 105; PL IX f. 150.

Slightly brackish water: Gulf of Bothnia at Nedre Kalix! Domblitton, Prussia fossil!

Rammer Moor (Atl.).

74. D. Debyi Pant. (1886). — V. lanceolate, with obtuse ends. L. 0,i ; B. 0,03 mm. Cen-

tral nodule rounded quadrate; its horns slightly divergent in the middle, approximate. Furrows
very broad, with a row of strong puncta (reduced costse). Costse slightly radiate, 4 in 0,oi mm.,

alternating with rows of alveoli. — Nav. Debyi Pant. I p. 23 PL XV f. 136.

Marine: Szakal, Hungary, fossil (Pant.).

Var. elliptica Cl. — V. narrow elliptical. L. 0,i; B. 0,03.'j mm. Furrows broad. Costse 5

in 0,01 mm. continued across the furrows and alternating with double rows of small alveoli. —
PL II f. 4.

Marine: Eed Sea (Deby Coll.)!

75. D. getntnata Grev. (1859). — V. broad, linear, with rounded or cuneate ends and pa-

rallel or slightly concave margins. L. 0,o8 5 to 0,24; B. 0,03 to 0,o6 5 mm. Central nodule large,

quadrate; its horns parallel, closely approximate to the median line. Furrows broad, linear, filling

a third or less of the surface of the valve. Costse 3 to 6 in 0,oi mm., alternating with double

rows of twice as close alveoli. Along the horns of the central nodule is a row of short, but

strong costse.

Var. fossilis Pant. (1886). — V. slightly constricted in the middle. L. 0,i6 to 0,24; B. 0,04 5

to 0,06 5 mm. Costse 3 in 0,oi mm. — A. S. Atl. LXX f. 74. Nav. gemmata var. fossilis Pant. I

p. 25 PL XX f. 181.

Marine, fossil: Hungary (Deby Coll.)! Moravian Tegel! Moron (Atl.).



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 26. N:0 2. 99

Var. typica Cl. — V. not constricted. L. 0,o85 to 0,i9; B. 0,o3 to 0,05 mm. Costae 4 in

0,01 mm. — Nav. gemmata Gtrev. Ed. N. Ph. J. X July 1859 p. 30 PI. IV f. 7. Nav. gemmata
var. Useriata Grun. Novara 100 PL 1 A i. 16. Nav. gemmata var. spectahilis Grun. A. S. Atl.

VIII f. 38? Nav. Basilica Brun. D. especes n. p. 32 PL XV f. 14 (1891)? Nav. pseudogemmata
Pant. Ill PL XXIX f. 420 (1893).

Marine: Gulf of Naples! Nossibe! South Sea (Van Heurck Coll.)! Galapagos Islands! Cam-
peachy Bay! West Indies! Fossil: Hungary (Pant.), Moravian Tegel! Nankoori! Californian

Guano (Grev.).

In the coll. of Prof. Bron I have seen a specimen from Sendai, which agrees with his Nav.
Basilica and is only a somewhat elliptical form of D. gemmata.

Var. minor Cl. — L. 0,09 to 0,i6; B. 0,027 to 0,035 mm. CostEe 5 in 0,oi mm. —A. S. Atl.

LXX f. 73.

Marine: Balearic Islands! Madagascar! Colon (Deby Coll.!), Jamaica (Atl.).

Var. punctata Cl. — L. O.u; B. 0,04 5 mm. Costee 5 in 0,oi mm. Furrows with transverse

rows of large puncta. Costfe alternating at their interior ends with one or in the middle with
two large ocelli.

Marine: Sm Pedro, Calif. (Kinker Coll.)!

Var. spectahilis Grun. (1860). — L. 0,062 to 0,i7; B. 0,025 mm. Costse 3 to 5 in 0,oi mm.
continued across the furrows. — Nav. spectahilis Grun. Verh. 1860 p. 533 PL III f. 11. Nav.
Grunotvii Eabh. F1. E. Alg. p. 203 (1864).

Marine: Adriatic (Grun.), Sumbava (Kinker Coll.)! Fossil: S:t Peter, Hungary.
Var. oamaruensis Cl. — V. slightly constricted. L. 0,i6; B. 0,o4 mm. Horns of the central

nodule more distinct and distant. Furrows with faint markings of the costee which become strong

along the horns. Costae 5 in 0,oi mm. alternating near the furrows with two large ocelli.

Marine: Oamaru, New Zeeland, fossil!

Var. madagascarensis Cl. — V. narrow, very slightly constricted. L. 0,i3; B. 0,024 mm.
Horns distinct and somewhat distant. Furrows with two longitudinal rows of puncta along the

horns. Costse 6 in 0,oi mm.
Marine: Tamatave (Kinker Coll.)!

Var. pristiophora Jan (1881). — V. distinctly constricted in the middle. L. 0,i to 0,i.^;

B. 0,02.') to 0,036 mm. Costce 5 to 6 in 0,oi mm. — Nav. pristiophora A. S. Atl. LXX f. 72.

Marine: Morocco! Porto Seguro (Deby Coll.)! Leton Bank (Atl.).

Forma minuta Cl. — L. 0,057; B. 0,oi5 mm. Costse 7 in 0,oi mm.
Marine: Macassar Straits!

D. gemmata is very variable, and by the form madagascarensis nearly connected with D.
contigua, which may perhaps be only corroded specimens of D. gemmata.

76. D. Szontaghii, Pant. (1886). — V. elliptic-linear, with broad, rounded ends. L. 0,o3 to

0,06; B. 0,016 to 0,022 mm. Central nodule large, quadrate; its horns distinct and distant from

the median line. Furrows narrow, linear, with a row of large puncta (spaces between the rudi-

mentary costse). Costse 5 in 0,oi mm. alternating with double rows of twice as close alveoli

(on corroded specimens alternating with single rows of larger puncta). — Nav. Ssont. Pant. I

p. 29 PL III f. 25. PL XXVIII f. 284. Icon. n. PL II f. 7.

Marine: Sumbava (Kinker Coll.)! Hungary, fossil!

77. D. Carapylodiscus Grun. (1875). — V. suborbicular. L. 0,o38 to 0,05; B. 0,026 to

0,03 mm. Central nodule large, quadrate, its horns strong, distant, and convergent in the middle.

Furrows broad, with faint costse. Costse 4 in 0,oi mm. alternating with double rows of faint

alveoli. — Nav. suhorhicularis var. Nankoorensis Grun. Novara p. 100 PL I A. f. 15 (1867). Nav.

Campylod. Grun. A. S. Atl. VIII f. 9, 10, 12, LXX f. 64, 65. Cocconeis coelata Walker Arn.

M. J. II p. 234 PL X f. 5, 6 (1862)?
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Marine: Bab el Mandeb! Seychelles! Madagascar! Pbilippines! Tahiti! Galapagos Islands!

Mazatlan (AtL), Cape Horn (Petit), Campeachy Bay (Atl.)- Fossil: Nankoori (Grrun.).

78. D. Crabro Ehb. (1844). — V. constricted or not. L. 0,o4 to 0,2 mm.; B. 0,oi8 to

0,06 mm. Central nodule large, quadrate with parallel horns. Furrows narrow linear, with a row

of large puncta. Lunulse none or more or less large. Costse 3 to 8 in 0,oi mm. alternating with

double rows of alveoli outside of the lunulse. Ocelli forming a marginal band, bent inwards

toward the central nodule.

This species comprises a considerable number of forms, differing in size, number of costse,

breadth of lunulae and in the amount, or absence, or constriction of the middle. The forms also

present a very different appearance, according as they are uninjured or corroded. Having com-

pared a very large number of different forms I am unable to make distinct species of them, all

being more or less connected and differing only in characteristics, which are subject to great

variation.

If only a few extreme forms be examined, it is easy to found on them apparently well

defined species, but the greater the number of intermediate forms observed, the greater be-

comes the difficulty of finding any definite distinctions between them. There are all intermediate

transitions from purely elliptical to strongly constricted forms, from forms with no lunulse to

others with broad lunulse; as to the ocelli I am not yet convinced of their value as specific cha-

racteristic. In most forms they occur as a marginal band, but there are forms without them, either

because they originally had none or because the ocelli have been destroyed in preparation.

I have distinguished the following forms, which diatomists, fond of speciesmaking, may
consider as specifically distinct.

A. Forms with no, or very narrow lunulce.

Var. Umitanea A. S. (1875). — V. panduriform, with narrow elliptical segments. L. 0,o8

to 0,1 1; B. 0,024 to 0,032, at the constriction 0,oi7 to 0,025 mm. Central nodule small, quadrate.

Lunulse very narrow. Costse 6 to 7 in 0,oi mm. alternating with double rows of alveoli, about

14 in 0,01 mm. Ocelli forming a narrow band along the margin. — Nav. Urn. A. S. Atl. XI
f. 23, LXIX f. 14 (optime) (not f. 12).

Marine: Seychelles (Van Heurck Coll.)! Sumbava (Kinker Coll.)! Singapore! Java! China!

Kerguelens Land! Fossil: Atlantic City N. Jers. (Deby Coll.)!

The fig. 23 in A. S. Atl. is not sufficiently characteristic, but the fig. 14 PL LXIX repre-

sents very well the form, which I understand to be Umitanea. It differs from Var. Pandura by
smaller size and closer costse. Otherwise, there is, as far as I can see, no difference.

Var. Pandura Be]6b. (1854). — V. constricted, with elongated, tongue-shaped segments.

L. 0,106 to 0,212; B. 0,038 to 0,053; at the constriction 0,023 to 0,044 mm. Central nodule of

median size. Lunulse none. Costse 4 to 5 in 0, 01 mm. alternating with double rows of fine puncta

about 10 in 0,oi mm. — Nav. Pandura Br^b. D. de Cherb. f. 4. A. S. N. S. D. PL II f. 3

(optime!) Atl. XI f. 1, 2, 9 (4, 8 corroded). V. H. Syn. PL IX f. 1. Truan and Witt D. von
Jeremie PL IV f. 14 (corroded). Pinnul. Pandura var. elongata Greg. D. of Clyde PL IX f. 22.

Nav. Crabro Donk. B. D. p 46 PL VII f. 1. Nav. nitida Greg. T. M. S. IV p. 44 PL V f. 12*.

Nav. Mantichora Pant. Ill PL XXXV f. 490; 1893 (corroded).

Marine: North Sea! Mediterranean Sea! Adriatic! Red Sea! Madagascar! Sumbava! Society-

Islands! Galapagos Islands! Magellhaens Strait! Bolivia! Campeachy Bay! "West Indies!

As Nav. navigans Brun a form has been figured in A. S. Atl. CLXXIV f. 1, which seems

to belong to Var. Pandura. The figure is too indistinct for identification. Perhaps fig. 3, Nav.
sideralis A. S., may be the some form in a very corroded state.

Var. expleta A. S. (1881). — V. slightly constricted, with broad, tongue-shaped segments.

L. 0,07 to 0,12; B. 0,032 to 0,033; at the constr. 0,027 to 0,o3 mm. Costse 5 in 0,oi mm. alter-
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nating with double rows of somewhat coarse puncta (8 to 11 in 0,oi mm.). — Nav. expleta A. S.

Atl. LXIX f. 7, 8.

Marine: Zanzibar! Celebes (Atl.), Society Islands!

This form differs from var. Pandura by its shorter, less constricted valves.

Var. Didelta Cl. — V. slightly constricted, with almost triangular segments. L. 0,08 5;

B. 0,04; at the constriction 0,028 mm. Oostse 8 in 0,oi mm. — PI. II f. 8.

Marine: Sumbava (Kinker Coll.)!

Var. suMliptica Cl. — V. elongated, not at all, or very slightly, constricted. L. 0,i5;

B. 0,052. Costse 3 to 4 in 0,oi mm. alternating with double rows of coarse puncta, about 8 in 0,oi

mm. — PL n f. 11.

Marine: South America, fossil! Macassar Straits (corroded form with 4 to 5 costse in 0,oi

mm. in Grove Coll.)! Galapagos Islands (perfectly elliptical form. L. 0,o8; B. 0,04 mm. Costrp. 5

in 0,0] mm. Ocelli not distinct).

Var.? Pandurella Cl. — V. strongly constricted with subelliptical segments. L. 0,038 to

0,075; B. 0,011 to 0,022; at the constriction 0,oo7 to 0,oi3 mm. Costse 8 to 9 in 0,oi mm. alter-

nating with double rows of puncta, about 20 in 0,oi mm. Rows of ocelli indistinct. —PL II f. 9.

Marine: Indian Ocean (Deby Coll.)! China! Galapagos Islands!

This form resembles in all respects the var. Fandura, but is much smaller and has closer

costee. As I have not seen any rows of ocelli I am doubtful whether this form is to be regarded
as belonging to this group; nevertheless it is related to the var. Pandura as the var. suspecta to

the var. separabilis and the var. Dirhombus to the var. muUicostata.

B. Forms with moderately vide lunula.

Var. separabilis A. S. (1875). — V. gently constricted with elliptical segments. L. 0,o8 to

0,16; B. 0,033 to 0,05; at the constriction 0,026 to 0,032 mm. Costse 5 to 6 in 0,oi mm. Lunulse
narrow. — Nav. Crabro Grbv. M. J. V. p. 7 PL III f. 11. Nav. Grevillei Donk. B. D. p. 47.

Nav. separabilis A. S. Atl. XI f. 3, 5, 6, 7, 10, 17. — N Crabro var. Japonica A. S. Atl.

CLXXIV f. 4?

Marine: Pelew Island (Atl.), Singapore (Deby Coll.)! Puerto CabaUo (Atl.), Campeachy Bay
(Atl.), Trinidad (Grev.).

This form is intermediate between var. Pandura and var. muUicostata.

Var. hungarica Cl. — V. elliptical, not constricted. L. 0,o6; B. 0,03 mm. Row of ocelli

marginal, not bent toward the central nodule. Costse 5 in 0,oi mm. Lunulse narrow. — PL II f 10.

Marine: Szakal (Hungary, fossil)! Galapagos Islands!

Var. gloriosa Bkun (1891). — V. slightly constricted, vith tongue-shaped segments. L. 0,ii

to 0,2; B. 0,04 to 0,074: at the constriction 0,025 to 0,06 mm. Central nodule large. Lunulse

narrow. Costse 3 to 3,5 in 0,oi mm. alternating with double rows of large puncta, about 8 in 0,oi

mm. Ocelli usually indistinct. — Nav. gloriosa Brun D. esp. n. p. 34 PL XV f. 8.

Marine: Mexillones Bolivia! Hakodadi, Japan (Deby ColL)!

This is the stoutest and most beautiful of all the forms of D. Crabro. The outline varies.

Some specimens are deeply and abruptly constricted, others scarcely constricted. The ocelli are

usually not distinct, but in some specimens easily seen. The breadth of the lunulse is also variable.

Var.? suspecta A. S. (1875). — V. strongly constricted, with elliptical segments. L. 0,o46

to 0,092; B. 0,012 to 0,03; at the constriction 0,oo6 to O.oie mm. Costse 5 in 0,oi mm. Ocelli

not distinct. — Nav. suspecta A. S. Atl. XI f. 12, 13, 26, 27. Nav. gloriosa var. inflata Brun D.

esp. n. p. 34 PL XV f. 12.

Marine: Manilla (Deby Coll.)! Singapore (VanHeurck Coll.)! Java! Japan (Atl.), Galapagos

Islands! Mexillones, Bolivia (Brun^oll.)! Campeachy Bay (Atl.).

I have placed this form among the varieties of D. Crabro, only with hesitation, as I never

observed on it the marginal row of ocelli, by which the other forms are characterized.
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To this group of forms belongs probably B. ornata {Nav. ornata A. S. Atl. LXIX f. 5.

K ornata spirifera A. S. Atl. CLXXXIV f. 25) from S:ta Monica and Monterey in California. It

is a large and beautiful form, of whieb only corroded specimens seem to be known. At least I

have hitherto not seen any uninjured specimen.

C. Forms with broad lunulce.

Var. multicostata Grun. (1860). — V. strongly constricted, with elliptical to rhomboid seg-

ments. L. 0,09 to 0,2 1 ; B. 0,03 to 0,06; at the constriction 0,oi8 mm. Lunulee very broad.

Costffi 4 to 5 in 0,oi mm. — Nav. multicostata GrRUN. Verb. 1860 p. 524 PL III f. 13. A. S. Atl.

XI f. 14, 15, 16, 18, 19, 20, CLXXIV f. 6, 7. Nav. Crahro A. S. Atl. LXIX f. 1, 2. V. H.

Syn. p. 83 PI. IX f. 2. A. S. N. S. D. PL I f. 5, 6 II f. 4 (corroded). Nav. crahro var. oranensis

Atl. LXIX f. 3 (corroded). Nav. polita Brun D. esp. n. p. 37 PI XV f. 1 (corroded).

Marine: North Sea (Norway)! Mediterranean Sea! Red Sea! Madagascar! Ceylon! Labuan!

Java! Samoa! Sandwich Islands (Atl.)! Gralapagos Islands! Cape Horn (Petit)! West Indies! Fossil

Eungary! Moravian Tegel! Oran (Atl.), iEgina (Atl.), Nankoori! S:ta Monica Cal.

Var. nankoorensis GrRUN. (1881). — V less constricted, with cuneate ends. L. 0,12; B. 0,0 53;

at the constriction 0,o42 mm. Costee 4,5 in 0,oi mm. — Nav. Crahro var. nanhoor. A. S. Atl.

LXIX f. 4 (corroded).

Marine: Nankoori, fossil (Atl.).

Var. O'Meari Grun. Ms. — V. elliptical, not constricted. L. 0,13.5; B. 0,058 mm. Lunulse

very broad. Costse parallel, 4 in 0,oi mm. — PL II f. 12.

Marine: Macassar Straits (Grove Coll.)! Seychelles (Grun.), South Sea (Van Heurck Coll.)!

Grunow sent me several years ago a sketch of an elliptical Diploneis from Seychelles under

the name of Nav. O'Mearii, which agrees in essential points with the form from Macassar Straits,

having, as it has, very broad lunulse, filling almost the whole valve. L. 0,o9; B. 0,o3 mm.
Costee 6 in 0,oi mm.

Var.? Gihelii A. S. (1874). — V. slightly constricted, with tongue-shaped segments. L. 0,09;

B. 0,033; at the constriction 0,o26 mm. Lunulae broad, forming a biconstricted space. Costse 4 in

0,01 mm. — Nav. Gihelii A. S. Probet. f. 13 PL XII f. 73.

Marine: Campeachy Bay (Atl.).

Var. minuta Cl. — L. 0,05 6; B. 0,024; at the constr. 0,oi6 mm. Costse 6 in 0,oi mm. —
A. S. Atl. XII f. 71.

Marine: Samoa (Atl.).

Var. perpusilla Cl. — L. 0,04; B. 0,oi8; at the constriction 0,oi2 mm. Costse 8 in 0, 01 mm.
— A. S. Atl. XII f. 72.

Marine: North Sea (Atl.).

Var.? confecta A. S. (1875). — V. small. L. 0,04; B. 0,009; at the constriction 0,0075 mm.
Lunulse very large. Costse 9 in 0,oi mm. — Nav. confecta A. S. Atl. XII f. 46.

Marine: Campeachy Bay (Atl.).

Var.? Dirhomhus A. S. (1875). — V. strongly constricted, with subrhdmboid segments.

L. 0,076 to 0,13; B. 0,024 to 0,038; at the constriction 0,oi2 to 0,oi5 mm. Lunulse large, lunate.

Costse 4 to 6 in 0,oi mm Ocelli not distinct. — Nav. Dirh. A. S. Atl. XI f. 21, 22; LXIX f. 9

(10 corroded).

Marine: Gulf of Mexico (Atl.), Pelew Island (Atl.).

The connection of this form with the others is not certain, as the figures in Atl. do not

shew the marginal row of ocelli. It seems as if this form were to var. multicostata what var.

suspecta is to var. separabilis. Bipl. coarctata may be a corroded Dirhomhtis, which however
am unable to decide, not having had an opportunity of comparing specimens.

79. D. biseriata Cl. N. Sp. — V. elliptical or slightly constricted. L. 0,ii to 0,13; B.

0,04 7 to 0,0 6 mm. Central nodule large, quadrate, its horns almost parallel. Eurrows linear
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narrow, with a row of large granules, formed by the continuation of the costse. Costee 3 to 4 in

0,01 mm. alternating with double rows of coarse puncta. Lunulse none or narrow. Ocelli forming
a marginal band, and, besides, a band along the furrows or lunulse.

This species, which is intermediate between D. Crahro and D. vagabunda, differs from D.
Crabro in nothing but the double rows of ocelli. The form of the valve is variable, usually

elliptical, but in some specimens panduriform. The lunulse are indistinct in some forms, narrow in

others. It would be admissible to group the forms of this species together with the forms of D.
Grabro. The var. Kinheriana and galapagensis are analogous to the Pandura-series, the var. lata

to the separabilis-series.

Var. Galapagensis Cl. — V. not constricted, elliptical. L. 0,i2; B. 0,o5 mm. Costse 4 in

0,01 mm. alternating with double rows of coarse puncta. Lunulse very narrow. Ocelli forming a

marginal and an interior row. — PL II f. 16.

Marine: Galapagos Islands!

Var. lata Cl. — V. elliptical, not constricted. L. 0,ii; B. 0,04 8 mm. Costse 4 in 0,oi mm.
Lunulse moderately broad. — PL II f. 14.

Marine: Galapagos Islands!

The fig. 12 PL CLXXIV in A. S. Atl. represents doubtless a small, but strongly corroded

form of D. biseriata.

80. D. vagabunda Brun (1892). — V. panduriform with tongue-shaped segments. L. 0,i3

to 0,17; B. 0,0 6; at the constriction 0,04 3 mm. Central nodule large, quadrate; its horns nearly

parallel. Furrows narrow, linear, with a row of large granules. Lunulse very narrow or not di-

stinct. Costse 3 to 4 in 0,oi mm., alternating with double rows of coarse puncta. Ocelli forming

a marginal band and several oblique or curved rows besides. — Nav. vagabunda Brtjn A. S. Atl.

CLXXIV f. 5. Bipl. vag. Icon. n. PL II f. 13, 15.

Marine: Tamatave (Kinker Coll.)! Fossil: S:ta Monica, S:n Pedro (Kinker CoU.) Calif.!

D. vagabunda is a transitional form from D. biseriata to D. gemmatula (var. Beyrichiana).

81. D. prisca A. S. (1875). — V. slightly constricted, with tongue-shaped or cuneate,

obtuse segments. L. O.07 to O.os; B. 0,029 to 0,03 mm., at the constriction 0,02 to 0,027 mm.
Central nodule quadrate; its horns parallel and approximate. Furrows narrow, linear, with a row
of large puncta. Transverse costse 7 to 8 in 0,oi mm. alternating with double rows of puncta,

about 16 in O.oi mm. and ocelli, 4 to 5 in 0,oi mm. — Nav. prisca A. S. Atl. PL XII
f. &Q to 68 (69?).

Marine; Nottingham (Maryland)! Atlantic City, N. Jers. (Grove Coll.), Richmond, Va!
always fossil.

This species is very nearly akin to D. gemmatula from which it differs by the narrow
furrows. The exterior stratum with small alternating puncta is usually preserved in D. prisca,

but never found on D. gemmatula, which may be a consequence of the state of preservation and

preparation.

82. D. gemmatula Grun. (1875). — V. slightly constricted, with tongue-shaped to broadly

cuneate segments. L. 0,07 to 0,15; B. 0,o33 to 0,062; at the constr. 0,027 to 0,o5 mm. Central

nodule large; its horns almost parallel. Furrows usually broad, and somewhat dilated in the

middle, with a row of large puncta. Costse 5 to 7 in 0,oi mm. alternating with rows of more or

less numerous, large ocelli.

Var. hungarica Cl. — V. moderately constricted. L. 0,08; B. 0,025; at the constr. 0,oi8

mm. Ocelli forming one row along the margin and one along furrows.

Marine: Szakal, Hungary, fossil!

Akin to Nav. expedita A. S. (Atl. LXIX f. 6) from Moron.
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Var. Grunoioii Cl. — V. very slightly constricted, with broad tongue-shaped segments.

L. 0,07 to 0,09; B. 0,033 to 0,039; at the constr. 0,03 to 0,037 mm. Furrows very broad. Costse

5,.^ to 7 in 0,01 mm. alternating with ocelli, forming some few more or less undulating, longitu-

dinal rows. — Nav. gemmatula GtKun. A. S. Atl. XIII f. 20, 21 (37, 40?). Nav. lacrimans A S.

Atl. XII f. 61.

Marine: Balearic Islands! Red Sea! Mauritius! Tamatave! Sumatra! Yokohama! Samoa!

Campeachy Bay (Atl.). Fcssil: Moravian Tegel! S:ta Monica, Calif. (Deby Coll.)!

Var. lacrimans A. S. (1875). — V. elongated, slightly constricted in the middle. L. O.09 to

0,14; B. 0,031 to 0,045; at the constr. 0,o25 to 0,04 mm. Furrows broad. Costse 5 in O.oi mm.
Ocelli about 4 in 0,oi mm., forming longitudinal rows. — Nav. lacrimans A. S. Atl. XII f. 59, 60.

Nav. gemmatula Cl. D. of Mor. Tegel PL XII f. 1. Nav. lacr. var. fossilis Pant. II p. 49 PI. II

f. 18. Nav. Taschenbergeri A. S. Atl. CLXXXIV f. 8 (1892).

Marine: Tamatave (Deby Coll.)! Campeachy Bay! Colon! Fossil: Szakal, Hungary! Moravian

Tegel!

Var. Beyrichiana A. S. (1861). — V. slightly constricted, with cuneate ends. L. 0,09 to

0,144; B. 0,35 to 0,062; at the constr. 0,027 to 0,053 mm. Furrows of median breadth, distinctly

dilated around the central nodule. Costee 6 in 0,oi mm. alternating with rows of large ocelli

(about 5 in 0,oi mm.). — Nav. Beyrichiana A. S. Atl. LXIX f. 16, 17.

Marine: Gulf of Naples! Madagascar! Java! China! Indian Ocean (Deby Coll.)! Cape Horn
(Petit). Fossil: Hungary! .^gina (Atl.).

Forma minor Pant. (1886). — V. nearly elliptical. L. 0,o69; B. 0,o34 mm. Costse and

ocelli about 5,5 in 0,oi mm. — Nav. Beyr. var. minor Pant. I p. 23 PI. Ill f. 31.

Marine: Hungary, fossil (Petit).

Var. Moravica Cl. — V. slightly constricted, with broad, cuneate ends. L. 0,i6; B. 0,068;

at the constr. 0,0 6 mm. Costse 4 in 0,oi mm. Ocelli scattered, 2 to 3 in 0,oi mm.
Marine: Moravian Tegel (Deby Coll.)!

83. D. lesinensis Grun. Ms. — V. elongated, usually very slightly constricted, with broad,

tongue-shaped segments. L. 0,o72 to 0,22; B. 0,03 to 0,057; at the constr. 0,028 to 0,05i mm.
Central nodule small, its horns parallel, approximate. Furrows narrow, linear, scarcely dilated in

the middle, with a row of large puncta or rudiments of the costse. Costse 5 to 6 in 0,oi mm.
alternating with rows of large and close ocelli (5 to 7 in 0,oi mm.) and double rows of small,

sometimes little distinct, alveoli (about 12 to 18 in 0,oi mm.). — PI. II f. 17, 18.

Marine: Balearic Islands! Gulf of Naples! Adriatic! Red Sea! Sumatra (Deby Coll.)! Philip-

pines (Rae CoU.).

D. lesinenses has the form and appearance of a large D. Entomon.

Additional.

Navicula Budayana Pant. Ill PI. IV f. 57 (1893) seems to belong to the varieties of

D. elUptica.

Navicula elliptica var. fossilis Pant. Ill PL II f. 32 perhaps a small form of D. Smithii,

which 1 am unable to decide as the minute structure is not visible on the figure.

Navicula pervasta Pant. Ill PL XXXVl f. 510 a large form, very similar to D. major

var. permagna, but the alveoli are drawn as forming single rows.
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Scoliopleura Grun. (i860).

Valve elongated, convex. Median line sigmoid. Central nodule small. Median line enclosed

between two approximate longitudinal lines or ridges. Structure, fine puncta disposed in transverse

and longitudinal rows. Connecting zone simple or without longitudinal divisions.

The genus Scoliopleura was founded 1860 by Grunow (Verh. p. 554) for Naviculse with
sigmoid median line, such as Nav. Jenneri and Nav. convexa W. Sm. (B. D.), with the bent of the

lines of both valves in contrary directions. The genus comprises very difi'erent forms, so that I

have separated from it forms without longitudinal ridges along the median line. Sc. convexa (or

latestriata) differs from the other species by its structure, for which reason I have formed for it

the genus Seoliotropis. "With regard to the affinities, Scoliopleura, as defined above, appears to be

distantly allied to Caloneis, and to Diploneis.

1. S. Schiieideri G-run. (1878). — V. elliptic-lanceolate, subacute. L. O.m; B. 0,o4 mm.
Median line slightly sigmoid. Median pores in opposite directions. Terminal nodules small.

Transverse striae 18 (14 according to Grun.) in 0,o i mm. oblique, distinctly punctate, puncta forming

longitudinal, undulating rows, 14 (13 according to Grun.) in 0,oi mm. — Nav. Schn. Grun. Casp.

Sea Alg. p. 16 PI. Ill f. 1.

Brackish water: Caspian Sea!

> / This is a very remarkable form. The median transverse striae form oblique lines across the

valve, as in some forms of Neidium; at the ends they are almost parallel.

2. S. Peisonis Grun. (I860). — V. narrow, elliptical, with rounded ends. L. 0,035 to 0,o8;

B. (),oi to 0,018 mm. Median line strongly sigmoid. Striae 14 to 16 in 0,oi mm., transverse,

distinctly punctate; puncta forming regular, longitudinal striae, 18 in 0,oi mm. — Grun. Verh.

1860 p. 554 PL V f. 25. — Icon. N. PL I f. 14.

Brackish water: Neusiedler See, Hungary (Grun.), Salt Lake, Utah!

3. S. elegans Cl. N. Sp. — V, slightly sigmoid, lanceolate, gradually tapering from the

middle to the somewhat obtuse ends. L. 0,i5; B. 0,o.3 mm. Median line sigmoid at the ends; its

central pores approximate; its terminal fissures in contrary directions. Longitudinal lines closely

approximate to the median line. Central area indistinct. Transverse striae 17, longitudinal 25 in

0,01 mm. — PI. I f. 9.

Marine: Java!

Naviculse Fusiformes Cl.

' Valve ttarroW, linear to lanceolate, usually thin or slightly silicious. Median line with

closely approximate central pores. Axial and central areas indistinct. Strife parallel, usually

fine, not crossed by longitudinal lines, finely punctate; puncta usually arranged in longitudinal,

straight rows.

This small group comprises both marine and brackish forms, akin to N. inornata of the

Section Naviculce enfoleice, which also has approximate central pores. On the other hand this

group is also allied to the Section Navicnlee orthostichce.

Artificial hey.

j Valve attenuated towards the ends, narrow lanceolate 2.

\ — linear, with broad ends i. . . 5.

K. St. Vet. Akad. Handl. Band 26. N:o 2. 14
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'-{
Ends snbcapitate N. nuda Pant.

— acute ... 3.

I

Striae about 12 in 0,oi mm. . N. lucida Pant.

— — 17 —
. . N. Schmidtii Lagst.

— — 24 — . . N. Acus Cl.

_ _ 30 _ . 4.

. I Longitudinal striffi closer than the transverse . N. fusiformis Gkun.
'

\
— — more distant N. Frauenfeldii Getjn.

, ( Ends rostrate ... . . . . N. crassirostris Ghun.

I
— obtuse or truncate 6.

„ / Terminal fissures in contrary directions 7.

' \ — — indistinct N. Lineola Grun.

„
I

Striae all parallel N. parallelistriata Pant.

\ Median striae radiate N heteroflexa Pant.

1. N. fusiformis Grun. (1877). — V. narrow, lanceolate, gradually tapering from the middle

to the acute ends. L. O.iis to 0,15; B. 0,oi mm. Central pores very approximate. Striae trans-

verse, 33 in 0,01 mm., longitudinal 36 in 0,oi mm. — BerJceleya Fusidium Grun. Hedw. 1867 p. 17.

Amphipleura danica KtJTz Bac. p. 103 PI. XXX f. 38 (1844)? N. fus. Grun. M. J. 1877 p. 178

PI. CXCV f. 11.

Marine: Honduras (Grun.).

Var. ostrearia Gaillon (1820). — L. 0,063 to 0,073; B. 0,oo6 to 0,oo7 mm. Striae transverse

36 in 0,01 mm. — Vibrio ostrearius Gaillon (accord, to Grun.). — Nav. ostrearia Turp. Diet, d'hist.

nat. II PI. I f. 2 (accord, to Grun.). N. fusif. v. ostrearia Grun. M. M. J. 1877 p. 178 PL CXCV
f. 12. V. H. Syn. PL XIV f. 33.

Marine: North Sea (West coast of Sweden)! Loire infer. (Grun.), Marseille (Grun.), Triest (Grun.).

This species lives on oyster-beds and according to Bornbt the oysters become greenish by
feeding on this diatom. Living frustules have two chromatophore-plates along the connecting zone.

The cell-sap has, especially towards the ends, a peculiar blue colour.

2. N. Frauenfeldii Grun. (1863). — V. lanceolate. L. 0,i to 0,i6; B. 0,oi9 to 0,025 mm.
Central pores very approximate. Transverse striae 29 in 0,oi mm., longitudinal more distant. —
Amphipleura Frauenfeldii Grun. Verh. 1863 p. 144 PJ. V f. 3. N. Frauenf. Grun. M. M. J. 1877 p. 179.

Marine: Indian Ocean (Grun.).

3. N. nada Pant. (1889). — V. narrow, lanceolate, with subcapitate ends. L. 0,037; B. 0,007

mm. Striae not observed. — Pant. II p. 51 PL VI f. 108.

Brackish water: Hungary, fossil (Pant.).

This species is unknown to me and the description and figure are not sufficient for diagnosis.

4. N. Acus Cl. N. Sp. — V. narrow, lanceolate, acute. L. 0,09; B. 0,009 mm. Central

pores approximate. Terminal fissures elongated. Axial and central areas indistinct. Striae 24 to

25 in 0,01 mm., equidistant, in the middle slightly radiate, elsewhere transverse, or nearly so —
PL ni f. 29, 30.

Marine: Balearic Islands!

As N. Acus Cl. 1880 (A. D.) is the same as N. inornata Grun. the name Acus majy be used

for this form, which diff'ers from N. fusoides Grun. (1880) by the absence of longitudinal lines and
by- its indistinct area.

5. N. Schmidtii Lagst. (1876). — V. narrow, lanceolate, with somewhat obtuse ends:.

L. 0,06 to 0,074; B. 0,009 to 0,011 mm. Central pores approximate. Striae about 17 in 0,oi mm.,
transverse. — N. (without name) A. S. N. S. D. PL III f. 7, 8 (1874). N. Schm. Ldt. Boh. D. p. 45^

Marine: Bohuslan (Ldt).

I do not know this species, which seems doubtful. The fig. in A. S. is not sufficient, and
the description of Lagerstedt may belong to some form of Nav. (Schizonema) ramosissima. The
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fig. 7 in A. S. shews two longitudinal lines crossing the strife on each side of the median line,

"which suggests some aflfinity to Caloneis, if this character is not due to an optical illusion.

6. N. lucida Pant. (1893). — V. narrow, lanceolate, subacute. L. 0,2; B. 0,022 mm. Axial

area very narrow, not dilated in the middle. Transverse striae 12 in 0,oi mm. almost parallel

throughout. — Pant. Ill PI. XVIII f. 264.

Habitat? »Bodas» fossil (Pant.).

Under the name N. inculta Pantocsek figures (III iPl. XIV f. 216) a similar, but smaller and

more finely striate form, with subrostrate ends.

7. N. parallelistriata Pant. (1889). — V. linear, attenuated towards the broad, obtuse ends.

L. 0,069; B. 0,017 mm. Central pores approximate, terminal in contrary directions. Axial area

linear, narrow. Striae 17,5 in 0,oi mm. parallel. — Pant. II p. 52 PL II f. 26.

Brackish water: Hungary, fossil (Pant.).

8. N. heteroflexa Pant. (1889). — V. linear-lanceolate, with broad, rounded ends. L. 0,074

to 0,11; B. 0,011 to 0,013 mm. Median pores approximate; terminal in contrary directions. Axial

area very narrow, linear. Striae 22 (28 accord, to Pant.) in 0,oi mm. (the median shorter than

the others) radiate in the middle, parallel towards the ends. — Pant. II p. 47 PL II f. 34.

Brackish water: Hungary, fossil!

Var. constricta Pant. (1889). — V. slightly constricted in the middle, with cuneate ends.

L. 0,05 to 0,06; B. 0,oii to 0,012 mm. Striae 25 to 30 in 0,oi mm. — Pant. PL II f. 27, 33.

Brackish water: Hungary, fossil (Pant.).

Var. minor Pant. (1889). — V. linear-lanceolate. L. 0,o4 8; B. 0,oo9 5 mm. Striae 22 to 25

in 0,01 mm. — Pant. II PL IX f. 162.

Brackish water: Hungary, fossil (Pant.).

This species is one of the most remarkable Naviculae. Although in some respects divergent

from the rest of this group, especially by its radiate median striae, I have placed it here, as it

seems to be more akin to N. parallelistriata than to any other speeies.

9. N. crassirostris Grun. (1880). — V. linear, with prolonged, rostrate and obtuse ends.

L. 0,048; B. 0,0073 mm. Median line with approximate central pores. Areas indistinct. Striae

transverse, 27 in 0,oi mm. — GrRUN. A. D. p. 45 PL III f. 57.

Brackish water: Kara (Grrun.).

Var. Maasoensis Grun. (1880). — More elongated and with narrower ends. Striae about 25

in 0,01 mm. — Grun. A. D. p. 46.

Marine: Finmark (Grun.).

10. N. Lineola Grun. — (1884). — V. linear with rounded ends. L. 0,oi6 to 0,o5i;

B. 0,0025 to 0,003 mm. Central pores approximate. Striae extremely fine(?) — Grun. Franz Jos.

Land D. p. 104 (52) PL I f. 45, 46.

Marine: Franz Josephs Land (Grun.).

Var. perlepida Grun. (1884). — V. with somewhat constricted ends. L. 0,02 to 0,034;

B. 0,002 to 0,0033 mm. — N. perlepida Grun. Franz Jos. Land, D. p. 104 (52) PL I f. 44.

Marine: Franz Josephs Land (Grun.).

Naviculse Ortliosticlise Cl.

Valve usually elongated, lanceolate to linear. Median line with small or elongated central

nodule, sometimes transversely dilated into a stauros, and with small or indistinct terminal iissures.
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Central pores of the median line approximate. Structure: small puncta arranged in parallel, trans-

verse and longitudinal rows, crossing each other at a right angle. Axial and central areas small

or indistinct. Connecting zone not complex.

This group is closely related to the Section Fusifoi-mes, by the approximate central pores

and the structure of the valve, but the longitudinal striae of the valve are less distinct in Fusi-

formes. Some forms of Orthostichse seem to be connected with Gyrosigmaj The smaller forms of

this section, Nav. greyaria to N. microrhynchus, have no distinct longitudinal strise, but have been

placed here, as they seem to be connecteii with Nav. halophila. On the other hand they appear to

come near to JSfav. cryptocephala of the section Lineolataj. Some species have transversely dilated

central nodules, and have been considered as belonging to the genus Stauroneis, but there is very
little resemblance between there forms and the true Stauroneis (division of Microstigma,tic<e), in the

structure of the valve, which is the same as in other orthostichse.

I
Central nodul

{

Artificial key.

nodule dilated into a stauros . . . .... 11.

not — — ; 2.

(Longitudinal stiiiae indistinct ....'. . ... . 3.

\
— — distinct ... 6.

J
StrisB uninterrupted in tie middle 4.

— interrupted . ... . . ... 5.

Ends acute . .... . . N. microrhynchus Geun.
— rostrate to capitate . . N. gregaria Donk.

_ f Strise crossed by a longitudinal depression . . . N. Wankaremce Cl.

\ — not — — — N. Kryokonites Cl.

g I Terminal strise convergent N. holophila Grun.

\ — — not — . .... .... 7.

_
I
"Valve broadly linear, with broad ends .... .... N. pbrtoniontana Cl.

( — linear or lanceolate, narrowed towards the end . 8.

{Transverse striae more distant than the longitudinal . . N. cuspidata KtJTZ.

— — closer — — — N. Perrottetii Gbcn.
— — equidistant with — :./-., 9.

g fEnds acute N. vitrea Cl.

\ — rounded . . . ... 10.

^Q j Striae 15 in 0,01 mm. . J\r. Ejellmanii Cl.

1 — closer — . ... ... . . . N. O'Mearii Grtjn.

f Stauros short . . . . . . . N. halearica Cl.

11. '. — reaching half-way to the margin ... . . N. quarnerensis Grun.

I — pervious — — —
. ig.

12 I
^^^''^ rhombic-lanceolate

. . . N. Stodderi Greenl.
\ — linear or linear-lanceolate ... .... 13.

.. „
I
Longitudinal striae more distant than the transyerso ... . . N. sulcata Cl.

'

\ — — closer — — — ... 14.

Transverse stria 12 in 0,01 mm . . N. crucigera "W. Sm.— — about 26 in 0,oi mm - N. Spicula Hickib.
u.{

1. N. gregaria Donk. (1861). — V. lanceolate, with rostrate-capitate ends. L. 0,oi5 to

0,035; B. 0,005 to 0,009 mm. Transverse strise 16 to 22 in 0,oi mm. Longitudinal stride indis-
tinct. — Donk. M. J. I p. 10 PI. I f. 10. B. D. p. 43 PI. VI f. 13. V. H. Syn. p. 85 PL YJIl
f. 12—15. Nav. cryptocephala W. Sm. B. D. PL XVII f. 155. Pedicino Ischia II f. 9—11. Nav.
lanceolata W. Sm. B. D. p. 46 PL XXXI f. 272? Nav. veneta Schum. P. D. II N. PL II f. 30.

Nav. Granum Avence Schum. P. D. N. II p. 56 PL II f. 36 (1867)?

Brackish water: Sweden (Bohuslan)! England! Saxony (Salines Durrenberg)! Belgium' (V. H.)
France! South Africa! Argentina!
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Var. thmholmensis Dannf. (1882). — V. lanceolate, with more distinctly capitate ends.

L. 0,02; B. 0,005 mm. Striis 26 in 0,oi mm. — Nav. thitrholmensis Dannf. Bait. D. p. 27 PI. I

f. 11. N. Uvis Pant. II p. 50 PI. XXV f. 366?

Btackish water: Bay of Finland (Dannf.).

h'. gregaria connects N. cryptocephala of the section Lineolatai with N. halophila, so that it

might perhaps have been placed as well there as here. Its parallel strise seem however to in-

dicate a closer relation to iV. halOpMla.

2. N. Wankaremse Cl. (1883). — V. narrow, lanceolate, with obtuse, prolonged ends. L.

0,035; B. 0,007 mm. Median line with approximate median pores. Axial area indistinct. Central
area a broad, transverse fascia. Strife parallel, about 30 in 0,oi mm., obsolete between the margin
and the median line. Longitudinal strise not seen. — N. Kryohonites? var. WanharemcB Cl.

Vega p. 473 PL XXXVII, f. 47.

Marine: Cape Wankarema, North Siberian Sea!

The accurate place in the system, which this form occupies, is difficult to decide. I have
placed it here, at it seems to be nearest akin to N. gregaria.

3. N. Kryokonites Cl. (1883). — V. lanceolate, obtuse. L. 0,o84; B. 0,on mm. Central

area a transverse, broad fascia. Striae 22 in 0,oi mm. — Cl. Vega p. 473 PI. XXXVII f. 44.

Marine:, Cape "Wankarema!

Var. subprotracta Cl. (1883). — V. rhombic-lanceolate, with subcapitate ends. L. 0,033;

B. 0,007 mm. Strise 22 in 0,oi mm. — Cl. Vega 1. c. f. 46.

Marine: Cape Wankarema!
Var. semiperfecta Cl. (1883), —

^ V. rhombic-lanceolate. L. 0,o28; B. 0,oo8 mm. Central

area a unilateral fascia. — Cl. Vega 1. c. f. 45.

Marine: Cape Wankarema!

4. N. microrhynchiis G-run. (1882). — V. narrow lanceolate, with acute, prolonged ends-

L. 0,024; B. 0,004 mm. Median pores approximate. Strise 16 (middle) to 17 (ends) finely punctate.

— Grun. Foss. H. Ost. Ung. p. 149 PL XXX f. 46.

Slightly brackish water: Hungary, fossil (Grun.).

N. microrhynchus is according to Grunow related to N. Bulnheimii, which I have placed

among the MicrostigmaticEe because of its wider central strise and its, (somewhat indistinct) complex,

connecting zone. N. microrhynchus Pant. (II p. 51 PL III f. 38; PL VIII f. 145, 1889) is, if the

figures in Pantocsek's work be accurate, not the species of Grunow, which has no axial area.

5. N. halophila Grun. (1881). — V. rhombic-lanceolate, subacute. L. O.05; B. 0,oi to 0,012

mm. Strise 19 to 20 (16 according to V. H. Syn.) in 0,oi mm. convergent at the ends, elsewhere

parallel. Longitudinal strise fine. — N. cuspidata var. haloph. Grun. in V. H. Syn, p. 100 Suppl.

PL B. f. 30. N. protracta forma minor Pant. Ill PL XX f. 301 (1893)?

Brackish water: Sweden, Sturko in Blekinge! England, Hull! Belgium (V. H.) Saxony

(Mansfelderseen) ! France, Medoc!

6. N. cuspidata Kutz. (1834). — V. rhombic-lanceolate, with acute ends. L. 0,07 to 0,15;

B. 0,017 to 0,03 mm. Transverse strise 14 to 19, longitudinal 26 in 0,oi mm. — Bacillaria fulva

Nitszch. p. p. 1817 (according to Kutz.). N. fulva Donk. B. D. PL VI f. 9? Frustulia cuspidata

KtJTZ. Syn. PL II f. 26. Nav. cuspidata Kutz. Bac. p. 94 PL III f. 24, 37. W. Sm. B. D. I p. 47

PL XVl f. 131. DoNK. B. D. p. 39 PL VI f. 6. Grun. Banka D. PL II f. 16. Fresenius Senckenb-

Abh. IV PL IV f. 18. Strose Klicken f. 22. V. H. Syn. p. 100 PL XII f. 4. Nav. Reinicheana

Rabh. Alg. Sachs. W.o 802 (1859). Vanheurckia cuspidata BntB. Ann. Soc. phyto. et microgr. de

Belgique Vol. I p. 205 (1868).

Fresh water: Sweden! Finland! Germany! France! Switzerland! Bengal! Japan! New Zea-

land! Australia
:

(Murray River)! Guatemala, fossil! Ecuador! Dakota! Illinois!
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Var. danaica Grun. Ms. — Smaller, with somewiat obthse ends. L. 0,07 to 0,09; B. 0,oi7

to 0,02 mm. Transverse strise 16 to 17, longitudinal 21 to 27 in 0,oi mm.
Fresh water: Greenland! Danas pond, Massachusetts (Grun.).

Var. ambigua Ehb. (1843). — Lanceolate, rostrate. Striffi finer. — Nav. amb. Ehb. Am. II: 2,

f. 9? KuTZ. Bac. p. 95 PI. XXVIII f. 66. W. Sm. B. D. I PI. XVI f. 149. Donk. B. D. p. 39

PI. VI f. 5. Pedicino Ischia D. PI. II f. 4, 6. V. H. Syn. p. 100 PI. XII f. 5. JV. spkcBrophora

DoNK. B. D. PL V f. 10? N. birostrata Greg. M. J. Ill p. 40 PI. IV f. 15 (1855). N. quarnerensis

Grun. Verh. 1860 p. 530 PL III f. 8? VanheurcMfz amb. Br^b. Ann, Sop. phyto. gt micro, de

Belgique I p. 206 (1868).

Fresh water: Sweden! Belgium (V. H.), Italy (Pedic), Japan! New Zealand! Argentina!

Var. Heribaudi Perag. (1893). — Median strise somewhat radiate and more distant than in

the type. — H6rib. D. d'Auvergne p. 108 PL IV f. 16.

Fresh water: Auvergne, fossil.

As Bacillaria fulva Nitzsch is an older name than N. cuspidata, it would have been more

correct to name this species N. fulva, but on the other hand it is so extremeily difficult to make
out what the names of the older authors denote, and the name N. cuspidata has been so commonly

adopted, that to do so would make the synonymy still more intricate. I prefer therefore the

generally accepted name. N. cuspidata is variable as to the outline, and it can hardly by doubted

that N. cuspidata and N. ambigna should be united into one species. It frequently occurs in the

forms of iV. cuspidata that the interior of the Valve is provided with strong transverse costae.

Such monstrosities have been named Surireila craticula Ehr., Graticitla Ehrenbergii Grun., Sticto-

desmis craticula L. Sm. Stictodesmis Febigerii (Deby Coll. = craticular state of the var. danaica).

Their true nature has been shewn by Pfitzer (Bau u. Entw. p. 104). See also Heribaud D. de

d'Auvergne p. 107 PL IV f. 15.

7. N. Perrotettli Grun. (1867). — V. rhombic-lanceolate, with slightly rostrate ends. L.

0,12 to 0,185; B. 0,03 to 0,04 mm. Transverse strise 13 to 14, longitudinal striae 11 to 12 in 0,oi

mm. — Craticula Perrotettii Grun. Nov. p. 20 PL I f. 21. Nav. Perrotettii Grun. M. J. 1877

p. 172. — Icon.'n. PL III f. 12. Nav. Pangeroni Leud. Fortm. D. de la Malaisie p. 52 PL II f. 9.

Slightly brackish water: Italy (Grun.), Philippines (Dr. E,ae Coll.)! Java (Leud. Fortm.),

New Guinea (Tempfere)! Senegal (Grun.)! Rio Purus, Brazil (Deby Coll.)! Lake Pistaku, Illinois

(Grove ColL)!

8. N. Stodderi Grbenl. (1861). — V. lanceolate with acute ends. L. 0,o9; B. 0,oi4 mm.
Central nodule dilated to a stauros, reaching the margin; terminal nodules small; terminal fissures

nearly straight. Transverse striae 18 to 19 (22 according to Lewis) in 0,oi mm. longitudinal about

13 in 0,01 mm. — Stauroneis Stodderi Greenl. in Lewis Proc. Ac. Philad. 1861 PL II f. 6.

Fresh water: French pond, Maine! Waltham, Mass.!

• Var. insignis GrUn. Ms. — V. rhombic-lanceolate. L. 0,09; B. 0,021 mm. Transverse strise

16 in 0,01 mm.; longitudinal 7 to 8 in 0,oi mm. — Stauron. lineolata Ehh. Am. II: 1 f. 19?

N. Stodd. V. ins. PL III f. 13.

Slightly brackish water: Bengal!

9. N. sulcata Cl. (1881). — V. linear, with subacute ends. L. 0,088 to 0,io9; B. 0,oo8 to

0,00 9 mm. Central nodule transversely dilated to a stauros reaching the margin. Transverse striae

21, longitudinal 13 to 14 in 0,oi mm. — Stauron. sulcata Cl. N. E. D. p. 14 PL III f. 46.

Marine: Balearic Islands!

10. N. Spicula HiCKiB (1873). — V. narrow lanceolate, with subacute ends. L. 0,o5 toO.is;

B. 0,004 to 0,013 mm. Central nodule dilated into a stauros, reachirig the margin. Transverse

striae 25 to 29, longitudinal finer. Frustules free. — Stauroneis Spicula Hickie Month. M. Journ.
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XII p. 290 (according to V. H. Syn.). V. B.. Syn. p. 68 PI. IV f. 9. Staur. hyalina Dannf. Bait.

D. p. 32 PL III f. 20 (1882)?

Marine and brackish water: Arctic America! Cape Wankarema! Sea of Kara! England
(V. H. T.).

11. N. crucigera W. Sm. (1856). — V. narrow lanceolate, with acute end.s. L. 0,o8 to

0,1,1 ; B. 0,01 mm. Central nodule dilated to stauros, reaching the margin. Transverse strise 12,

longitudinal 25 to 28 in 0,oi mm. Frustule free or enclosed in gelatinous tubes. — Sehizonema

cruc. W. Sm. B. D. II p. 74 PI. LVI f. 354; LVII f. 356. V. H. Syn. p. 110 PI. XVI f. 1.

Marine: and brackish water: Gulf of Bothnia! Firth of Tay! Bohuslan! Mouth of Loire

(Grun.), Saxony (salines of Dllrrenberg)!

N. crucigera, which occurs in gelatinous tubes and for that reason has been regarded as a

Schisonema, is closely connected with N. Spiculn, which (always?) occurs free. The striation is

much coarser in N. crucigera than in N. Spicula.

12. N. balearica Cl. (1881). — V. narrow lanceolate, with acute ends. L. 0,n; B. 0,oi3

mm. Central nodule dilated to a short stauros. Transverse strise 26, longitudinal 23 in 0,oi mm.
— Stauroneis balear. Cl. N. R. D. p. 14 PI. ni f. 41.

Marine: Balearic Islands!

13. N. qnarnerensis Grun. Ms. — V. membranaceous, linear-lanceolate, gradually tapering

from the middle to the subacute ends. L. 0,i4; B. 0,02 mm. Central nodule small, transversely

dilated to a very narrow stauros, reaching half way to the margins. Transverse strise 24, longi-

tudinal 18 to 20 in 0,01 mm. — PI. Ill f. 14.

Marine: Adriatic (Grun.), Seychelles (V. H. Coll.)! Sumatra (Deby Coll.)!

Gkunow has sent me a sketch of this diatom with the name Stauroneis quarnerensis. As
it evidently belongs to this group I have changed the name to Navicula quarn. It is true that

this name has been used by Grunow for an other form, but as that is probably identical with

.A^. cuspidata var. ambigua, I think it admissible to use the name N. quarnerensis for this species.

14. N. vitrea Cl. (1880). — V. narrow lanceolate acute, L. 0,i5 to 0,2. B. 0,22 mm.
Transverse strise 19 to 20, longitudinal 21 in 0,oi mm. — Pleurosigmd vitrea Cl. A. D. p. 15

Pi: IV f. 78. Grun. A. D. p. 60. Pi^ragallo Pleur. VIII f. 9.

Marine: Sea of Kara! Cape "Wankarema! Adriatic (Grun.).

15. N. O'Mearii Grun. (1880). — V. narrow-lanceolate, with rounded ends. L. 0,0 5 9 tq

0,068; B. 0,009 to 0,ou5 mm. Transverse strise 17; longitudinal 19 in 0,oi mm. ^- Grun. A. D.

p. 61. Cl. Vega p. 496- Pleur- O'M. P^rag. Pleur. VIII f. 10.

Marine: Seychelles (Grun.), Australia (Grun.).
,

Var. minor Cl. (1883). — L. 0,o5; B. 0,oii mm. Transverse strise slightly radiate, 16 in

0,01 mm. Longitudinal strise 18 in 0,oi mm. — Cl. Vega p. 496.

Marine; Port Jackson!

16. N. Kjellmanii Cl. (1880). — V. linear lanceolate, with subacute ends. L. 0,i68;

B. 0,0264 mm. Transverse strise 15 in 0,oi mm.; longitudinal of equal number, slightly inflexed

towards the central nodule. — Fleurosigma (Nav.?) Kjellm. Cl. A. D. p. 14 PI. IV f. 80. Fleur.

Kjellm. P^RAG. Pleur. PI. VIII f. 8. Nav. Vegce Cl. Vega p. 474.

Brackish water ^ Sea of Kara.

'Var. suhconstricta Grun. (1883). — V. linear, slightly constricted in the middle, with sub-

cuneate ends. L. 0,i56; B. 0,oi5 mm. Transverse strise 15,3; longitudinal 14,3 in 0,ormm. ^-r

Nav. Vegce v. subc-. Vega p. 474.

Marine: North Siberian Sea, Cape Wankarema (Grun.).

N. Kjellm&kii, O'Mearii and vitrea are closely connected and form a peculiar group inter-i

mediate between Gyrosigma and Navicula, having the structure of the former and the straight
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median line of the latter. I have proposed (1883 Vega p. 474) to include these forms in a Section

VegfK, but I now prefer to connect them with the other species of N. orthostichm.

17. N. porto-montana Cl. N. Sp. — V. broad, linear, slightly gibbous in the middle, with

broad rounded ends. L. 0,o7; B. 0,oi7 mm. Median line with approximate median pores and

bordered by a narrow silicious rib. Terminal nodules thick, terminal fissures indistinct. Trans-

verse strise 19 to 20, longitudinal 19 in 0,oi mm. The puncta close to the median line are

larger than the others. — PI. Ill f. 36.

Fresh water: Puerto Monte, Chile, fossil (Kinker Coll.)?

Gyrosigma Hassall (1845).

Valve more or less elongated and sigmoid. Central nodule small. Ends of the median line

in contrary directions. Central area small or indistinct. Axial area indistinct.' Structure: puWCtd

disposed in transverse and longitudinal rows. — Cell-contents (of the freshwater forms) with two

chromatophores along the connecting zone, which long before the division of the cell are trans-

versely cut ofp and migrate in pairs to the inside of the valve. The opening between the halves

of the chromatophores becomes oblique, and each half increases to a chromatophore. The margins

of the chromatophores entire (Pfitzer, Bau und Entw. p. 57). Marine species (G-, balticum) have

irregularly serrated chromatophores the indentations being directed towards the central nodule.

The median part of the chromatophores is obliquely striate, their substance being alternately

thicker and thinner. The striae of the two chromatophores cross each other in an oblique angle

(0. MtJLLER Ber. d. Deutch. Bot. Ges. 1883 p. 481).

The sigmoid Naviculee were named Navieula Sigma by Ehrbnbbrg. Hassall proposed for them

the name Gyrosigma, which was adopted by Rabenhorst (Die Sussw. Diat. 1853), but not by other

diatomists, who prefered the newer name Fleurosigma, formed by W. Smith, 1852, who published the

first monograph of the species (Ann. Nat. Hist. 2 ser. IX p. 1). The genus Pleurosigma, as accepted

by all diatomists, includes forms with a structure of small puncta or alveoli, disposed in transverse

rows, which are crossed by other rows, either longitudinal, or obliquely decussating. There are no

intermediate forms between these two types, and I think they may justly be considered as different

genera. For the forms with the puncta in transverse and longitudinal rows, I adopt the name
Gyrosigma, although, as GtRUNOW remarks, this name involves taiutology. For the forms with the

puncta disposed in transverse and oblique rows I reserve the name Pleurosigma. — Among the forms

of Gyrosigma are several with carinated valves, for which Ralfs 1861 (Pritch. Inf. p. 920) proposed

the generic name Donhinia. In my opinion this genus is not acceptable, as founded on a charac-

teristic which is subject to too much variation. The same may be the case with Ehoicosigma, pro-

posed 1867 by Grunow (Hedwigia VI p. 10) for forms with genuflexed or arcuate frustules. The
genus Rhoicosigma seems at first sight to be better founded, as the valves of the same frustule

of B. compactum are (as Peracjallo has shewn) dissimilar. But on the other hand some forms

(as R. robustum) have evidently similar valves. Besides, the flexure of the frustule differs in

different species to all degrees. The manuscript-name Endosigma Br^b. for the forms living like

Schizonema, in gelatinous tubes is not admissible, on the same grounds as Schizonema, Colleto-

nema, Endostauron etc. — From Gyrosigma may be removed Fleurosigma staurophorum Grvn.,

which has no close affinity to any of the other forms, but has the characteristics of Caloneis, being

a sigmoid form of that genus. — The division of the sigmoid forms of Navieula into two groups,

founded on the disposition of the puncta in transverse and longitudinal, and in transverse and
oblique, rows, was first proposed by W. Smith, and has been accepted by all later diatomists.

In the year 1880 Grunow published (in Arctische Diat.) an elaborate monograph, in which he
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introduced a classification, founded on the relative number of the transverse and the longitudinal

or oblique strife. This classification has been adopted by Peragallo, who published 1891 (in Dia-

tomiste) a monograph of Pleurosigma and the allied genera Donkinia, Rhoicosigraa and Toxonidea.

— It seems to me that to separate the species in accordance with the relative number of the

transverse and longitudinal striae is much too artificial a method, although this characteristic may
in many cases be useful. Gyros. Fasciola offers a striking illustration of how unnatural such a

classification based on the relative number of the striae may be. In the type the longitudinal striae

are closer than the transverse, but in the var. sulcata the transverse are closer than the longi-

tudinal striae. In some cases moreover the relation between the transverse and longitudinal striae

may be vitiated by inevitable errors in their counting. These reasons have induced me not to

adopt the classification of Grunow and Peragallo. I prefer as bases of classification the outline

of the valve and the flexure of the median line.

The variation of the forms in Gryrosigma is very great, and the species pass over into each

other in so many cases that it is very difficult to define them.

Gryrosigma is related to Tropidoneis by the carinated forms (Donkinia). On the other hand

it is related to the Naviculae orthostichae. The peculiar G. spectabile has a central nodule, which

closely resembles that of the above named section (as of Nav. cuspidata).

The majority of forms, belonging to Gryrosigma live in brackish water, but a few are in-

habitants of fresh, and salt, water.

Artificial hey.

^ { Median line central
'

\ — — excentric

_ ( Ends protracted into beaks

\ — not — —
„ f Beaks short and stout . .

3-
I _
{

long — narrow

Valve abruptly attenuated into beaks . .

gradually — —
j Valve narrow (B. 0,oo5 to 0,oi mm.) . . .

\ — broader (B. 0,oi5 to 0,024 mm.) . .

{ Valve linear

\ — lanceolate, tapering from the middle

{Longitudinal striae wider than the transverse

— — equidistant with —
— — narrower than the —

„ f Transverse strise about 14 in 0,01 mm. .

^-
i

- _ _ 17 -
f Transverse strise about 14,in 0,oi ram.

_ 17 to 23 —
[ — — about 28 —
{Transverse striae about 13 in 0,0 1 mm.

_ _ — 31 —
. .

- _ - 24 -
_ - — 27 —

( Central area small

\ — — large, oblique

j Valve about 16 times longer than broad
^-

\ - - 10 _ _ -
... f Transverse and longitudinal striae equidistant

' \ — striae wider than the longitudinal

.

i Central area large, oblique

'

\ — — small —
K. Sv, Vet. Akad. Handl. Bd 26. N:o 2.

11.

12.

13.

2.

19.

3.

6.

G. distortum W. Sm.

4.

G. macrum W. Sm.

5.

G. prolongatum "W. Sm.

. . . G. Fasciola Ehb.

... 12.

... 7.

... 8.

9.

... . 10.

G. attenuatum Kutz.

. . G. litorale W. Sm.

. G. Terryanum Pbb.

. G. acuminatum KtJiz.

G. glaciale Cl.

. . 11.

G. Kiitzingii Gkun.

. . G. Fehigeri Gkun.

. Gr. diaphanum Cl.

G. Strigilis W. Sm.

. . G. Baileyi Gedn.

tenuissimum W. Sm.

13.

.... 14.

... . . 15.

G. plagiostomum Gkun.

G. balticnm Ehb.

G

15*
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„ I Size small (L. 0,06 to 0,2 mm.) .16.

\ — large (L. 0,3 to 0,5 mm.) 18.

^^ J
Valve with gradually narrowed ends ... . . . G. Spencerii W. Sm.

\ — — obliquely rounded — 17.

^„ J
Length 0,06 mm . . . . G. scalproides Rabh.

'
\ — 0,14 — . G. Temperei Ol.

.jQ J
Transverse stris about 9 in 0,oi mm . . G. Grovei Cl.

'

\ — — — 18 —
. . . G. spectabile Gbuk.

I
Median line sinuose G. dimirmUim Gkun.

19-
\ _ _ not - .20.

f Valve very narrow, 17 or more times longer than broad .... . G. lineare Ghun..

) — less narrow 21.

Median line slightly exeentric 22.

coincident with the margin . . . , , . 24.

„.. j Median lin(

„ J
Striae equidistant "3.

\ Transverse strise wider than the longitudinal ... .... . G. arcticum Cl.

„„ (Striae about 12 in 0,oi mm. ... ... . . G. rohustum Gbun.
'

\ — — 20 — G. Wansheckii Donk.

. ( Frustule arcuate . . . . 25.
"^^^

\ - not 26.

_. f Valve broad, unilaterally rounded . . . . G. compaetum Grev.
" \ — narrow, lanceolate . ... G. mediterrnneum Cl.

I Transverse and longitudinal striae equidistant G. rectum Donk.

\
— striae narrower than the longitudinal . G. angustum Donk.

1. G. acuminatum Kutz. (1833). — V. sigmoid, lanceolate, gradually tapering to the obtuse

ends. L. 0,i to 0,i8; B. 0,oi5 to 0,o2 mm. Median line central, sigmoid. Transverse and longi-

tudinal striee equidistant, about 18 in 0,oi mm. — Frustulia acuminata Kutz. Linnsea VIII p. 555

Dec. N:o 84 (accord, to Lagst.). Pleuros. acuminatum Grun. A. D. p. 56. V. H. Syn. 117 PI.

XXI f. 12. Per. VII f. 36, 37. Pleur. lacrustre W. Sm. B. D. I PL XXI f. 217. Fleur. trans-

sylvanicum Pant. Ill PI. VI f. 94?

Fresh water: Sweden! England! Saxony!

Var. curta G-run. (1880). — L. 0,o63 to O.ose; B. 0,oi45 mm. Ends subrostrate, obtuse.

Strise 18 in 0,oi mm.
Fresh water: Holstein (Glrun.).

Var. gallica GRtN. — V. sigmoid, lanceolate, with attenuate, subacute ends. L. O,oii to

0,15.^; B. 0,011 to 0,018 mm. Median line sigmoid, central. Longitudinal and transv. striffi equi-

distant 20 to 21 in 0,01 mm. — P. scalprum var. gallica Grun. V. H. T. N:o 172. P. gallic.

Per. VII f. 2.

Fresh and brackish water: Sweden (Hernosand, fossil, Rimforsa i Vestergotland, Ringsjon)!
France (V. H. T.), Argentina!

Var. Brebissonii Grun. (1880). — V. sigmoid, linear-lanceolate, with subacute ends. L. 0,0 8 6

to 0,104; B. 0,0 11 to 0,013 mm. Median line central, sigmoid. Transverse and longit. strise equi-

disstant, 22 to 23 in 0,oi mm. — Fleuros. halticum y W. Sm. B. D. XXII f. 207 y. P. Breb. Grun.

A. D. p. 56. Per. VII f. 29, 30? P. bait. var. Breb. V. H. Syn. p. 117 PI. XXI f. 6. P. scalp-

rum Rabh. A. Eur. N:o 2013 (accord, to Grun.).

Fresh or slightly brackish water: Spitzbergen! Sweden! Paris! Saxony! Argentina!

2. G. Terryanura Per. (1891). — V. slightly sigmoid, tapering from the middle to the

obtuse ends. L. 0,4 to 0,45; B. 0,038 to 0,04i mm. Median line central, flexuose near the central

nodule, which is obliquely elongated. Transverse and longit. strise equidistant, 14 in 0,oi mm. —
Pletiros. Terr. Per. p. 18 PI. VII f. 21.

Marine: Connecticut!

3. G. Baileyi Grun. (1880). — V. broadly lanceolate, strongly sigmoid, with subacute ends.

L. 0,08 to 0,13; B. 0,018 to 0,02i mm. Median line central, sigmoid. Central nodule large,
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elongated and oblique. Transverse striae radiate in the middle and 14 to 16 in 0,oi mm., but 18

in 0,01 mm. at the finds. Longitud. striae 18 in 0,oi mm. — Pleur. Bail. Grun. A. D. p. 59.

Per. VIII f. 11.

Brackish water: Bengal (Grunow).

4. G. Strigilis W. Sm. (1852). — V. narrow, lanceolate, sigmoid, gradually tapering to the

subacute ends. L. 0,25 to 0,36; B. 0,03 to 0,034 mm. Median line central, slightly flexuose. Trans-

verse striae more distant than the longitudinal. T.S. : L.S. 'Visi "As' 'Vie "^ 0,oi mm. — Pleur.

Strig. W. Sm. Ann. Mag. N. H. (2) IX p. 8 PL II f. 4. B. D. I p. 66 PL XXII f. 208.

Per. VIII f. 4. 5.

Brackish water: Baltic! North Sea! English Channel (W. Sm.), Batavia!

Var. Smithii Grun. (1880). — L. 0,i5 to O.025; B. 0,012 to 0,oi8 mm. T.S. : L.S. 'Vjg,

'*/ig in 0,01 mm. — Pleur. Smithii Grun. A. D. p. 58.

Brackish water: Java! Bengal (Grun.), South America (Grun.).

Var.? tropica Grun. (1860). — Ends obtuse. L. 0,i6 to 0,3; B. 0,o23 to 0,033 mm. Transv.

striae about 21 in 0,oi mm. — Pleur. tropicum Grun. Verb. 1860 p. 559 PL III f. 34. Per. VIII f. 7.

Marine: Red Sea (Grun.), "West Indies (Grun.).

Var.? capensis Petit (1891). — L. 0,3; B. 0,oi7 mm. T.S. : L. S "/isi in 0,oi mm. —
Pleur. cap. Per. p. 21 PL VIII f. 6.

Marine: Cape Good Hope (Petit).

5. G. Kiitzingii Grun. (1860). — V. gently sigmoid, lanceolate, with acute ends. L. 0,o8

to 0,12; B. 0,012 to 0,015 mm. Central nodule somewhat elongated. Median line central, sigmoid.

Transv. striae slightly radiate in the middle, more distant than the longitudinal. T.S. : L.S. ^'/j,,

^%4. ^*/26. ^%e in 0,01 mm. — Pleur. Kutsingii Grun. Verb. 1860 p. 561 PL VI f. 3. P. Spencerii

var. Kiltz. Grun. A. D. p. 59. V. H. Syn. p. 118 PL XXI f. 14. Per. VIII f. 22. P. gracilentum

Rabh. Alg. Europ. N:o 1066 (1861). P. Wormleyi Sulliv. = P. Spencerii var. acutiuscula Grun. in

V. H. Types N:o 183.

Fresh water: Sweden (Lake Malaren)! Finland! Belgium (V. H.), Saxony! East Indies (Grun.)!

Japan! Tasmania! New Zealand (Grun.), Waltham in Massachusetts! Hudson River! Argentina!

6. G. Febigerii Grun. (1879). — V. lanceolate, gently sigmoid, subacute. L. 0,ii to 0,15;

B. 0,0145 to 0,015 mm. Central nodule rounded. Median line sigmoid, central. T.S. : L.S. ^7,9 in

0,01 mm. — Pleur. Febig. Grun. CI. M. D. N:o 223. A. D. p. 60. P. Spencerii var.? Febig.

Per. VIII f. 28.

Marine: California (Grun.).

7. G. diaphanum Cl. N. Sp. — V. lanceolate, sigmoid, subobtuse. L. 0,o85; B. 0,oi5 mm.

Median line central, sigmoid. Centralnodulerounded. T.S. : L.S. "/j,„ in 0,oi mm. — PL VI (Part II

PL I) f. 6.

Marine: Isle de Brehat, France! Gullmarefjord, Sweden!

8. G. (Rhoicosigma) glaciale Cl. (1883). — V. thin, lanceolate, gently sigmoid, gradually

tapering to the acute ends. L. 0,143; B. 0,oi9 mm. Median line very slightly sigmoid. Transv.

and longit. striae equidistant, 28 in 0,oi mm. — Pleur. glaciale Cl. Vega p. 476 PL XXXV f. 13.

Pee. VII f. 15.

Marine: Cape Wankarema!

9. G. attenuatum Kutz. (1833)! — V. gently sigmoid, lanceolate, gradually tapering from

the middle to the obtuse ends. L. 0,i8 to 0,24; B. 0,025 mm. Median line gently sigmoid, central.

Longitudinal striae stronger and more distant than the transverse. T.S. : L.S. "/loi 'V12. 'Vu in

0,01 mm. — Frustulia attemiata Kutz. Dec. N:o 83 (accord, to Lagst.). Pleur. atten. W. Sm. B. D.

I p. 68 PL XXII f. 216. V. H. Syn. p. 117 PL XXI f. 11. Per. VII f. 9. P. Hippocampus W. Sm.
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Ann. Mag. N. H. [2] X p. 10 PI. 11 f. 9 (1852). B. D. 1. c. f. 215. V. H. Syn. p. 117 PI. XX
f. 3. Per. VII f. 4 to 7. P. att. var. easpia Gkun. Casp. Sea Alg. p. 18 PI. Ill f. 8. Per VII 1". 8.

Fresh and brackish water: Sweden! Finland! England! Saxony! Belgium (V. H.), France!

Baltic! North Sea! Caspian Sea (Grun.).

Var. Scalprum Gaill. a. Turp. (1827). — L. 0,i2 to 0,i5; B. 0,oi9 mm. T.S. : L.S. '7,6,

"/i,.
— Nav. Scalprum Gaill. a. Turp. Mem. du Museum XV PL X, XI f. 3 (accord, to Klitz.).

P. acuminatum W. Sm. B. D. I p. 66 PI. XXI f. 209. Grun. A. D. p. 55. Per. p. 17 PI. VII f. 3-

PI. Kochii Pant. Ill P]. IX f. 153 (1893)??

Brackish and marine: North Sea!

10. Gr. litorale W. Sm. (1852). — V. sigmoid, lanceolate, with attenuate, slightly rostrate

ends. L. 0,ii to 0, 19; B. 0,022 to 0,045 mm. Median line sigmoid, central. Longit. strise very

strong and distant. T.S. : L.S. I'/io ^^ 0,oi mm. — P. litorale "W. Sm. Ann. and Mag. N. Hist.

[2] IX p. 10 PL II f. 8. B. D. 1 p. 67 PL XXII f. 214. Per. VII f. 1.

Marine: North Sea! English Channel (W. Sm.), Mediterranean Sea (Per.).

11. G. distortum W. Sm. (1852). — V. lanceolate, slightly sigmoid. Ends more or less

abruptly produced into short, obtuse beaks, turned in contrary directions. L. 0,07 to 0,12; B. 0,oi7

mm. Median line sigmoid, central. Transv. striae more distant than the longit. T.S. : L.S. '^^j^j,

23/28. — -^^ew. dist. W. Sm. Ann. Mag. Nat. Hist. [2] IX p. 7 PL I f. 10; B. D. I p. 67 PL XX
f. 210. Per. VIII f. 32.

Marine: Spitzbergen! North Sea! English Channel (W. Sm.), Ionian Archipelago (Grun.),

Cameroon, Africa!

Var. Parheri Harrison (1860). — L. 0,o8 to 0,15; B. O,oi.'i to 0,02.5 mm. T.S. : L.S. "/22

(Grun.), ^-o/2^,
21/^^^ 23/^^ in 0,oi mm. — Pleur. Park Harri. M. J. 1860 p. 104. Grun. A. D. p. 57.

V. H. Syn. p. 118 PL XXI f. 10. Per. VIII f. 33.

Fresh and brackish water: Baltic! England! Belgium!

Var. stauroneoides Grun. (1880). — Central nodule transversely dilated. T.S. : L.S. 2*/,^,

0,01 mm. — Pleur. ParJc. var. stauron. Grun. A. D. p. 57.

Brackish water: Hudson River (Grun.).

12. G. Fasciola Ehb. (1839). — V. lanceolate, attenuated into long, linear beaks, curved

in opposite directions. L. 0,09 to 0,15; B. 0,oi5 to 0,024 mm. Median line central, straight in the

middle of the valve. T.S. : L.S. ^y^^^ 23/^^ in O.oi mm. — Ceratoneis Fasciola Ehb. Abh. 1839

(accord, to Chase). Pleur. Fasciola W. Sm. B. D. I p. 67 PL XXI f. 211. Grun. A. D. p. 58.

V. H. Syn. p. 119 PL XXI f. 8. Hendry T. M. Soc. 1862 X p. 152. Per. VIII f. 36 to 38.

Marine: Spitsbergen! North Sea! California! Barbados!

Var. sulcata Grun. (1880). — Longitudinal striae strong. T.S. : L.S. "/u (Grun.), ^"/j,, 23^'^^

in 0,01 mm. — P. {Fasc. car.'/) sulcatum Grun. A. D. p. 55 PL IV f. 75. V. H. Syn. XXI f. 7.

Per. VIII f. 43.

Marine: Sea of Kara (Grun.), Spitsbergen! Firth of Tay (Grove), Mouth of Seine!

Var. temiirostris Grun. (1880). — L. 0,i4 to l.ie; B. 0,oii to 0,012 mm. T.S. : L.S. '"/^g,

^Vjo in 0-0 1 «i™- — P- {Fasc. var.?) tenuirostris Grun. A. D. p. 55 PL IV f. 76. Per. VIII f. 42.

Marine: Sea of Kara (Grun.).

Var. arcuata Donk. (1858). — V. lanceolate. Ends more suddenly produced into long, narrow
beaks curved in contrary directions. L. 0,i to 0,115; B. 0,oi2 mm. Median line central, straight.

Transv. strise 24 to 25 (Grun.) in 0,oi mm.; longitudinal liner. — Pleur. arcuat. Donk. T. M. S.

VI p. 25 PL III f. 10. Per. VIII f. 34, 35.

Marine: Coast of Sweden (Grun.)! England (Donk.).

Gyros. Fasciola is intimately connected with G. distortum var. ParJceri, and by the Var.
tenuirostris, with G. macrum.
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13. €f. macrum W. Sm. (1853). — V. narrow, lanceolate, abruptly attenuated into very

long and narrow beaks, curved in contrary directions. L. 0,2 to 0,2?; B. 0,oi mm. Median line

central. Transv. strise 27 to 28 in 0,oi mm., longitudinal more than 30 in 0,oi mm. — Pleur.

macr. W. Sm. B. D. I p. 67 PL XXXI f. 276. V. H. Syn. p. 119 PI. XXI f. 9. Pek. VIII f. 41.

Marine: Sea of Kara (Grun.), North Sea! Mediterranean Sea (Grrun.).

14. G. prolongatum W. Sm. (1852). — V. narrow, lanceolate, gradually attenuated into

long beaks, curved in contrary directions. L. 0,ii to 0,25; B. 0,oo5 to O.ois mm. Transverse

strise 21 to 22 in 0,oi mm., longit. finer. — Pleur. prol. W. Sm. Ann. Mag. Nat. Hist. [2] IX
p. 9 PI. II f. 7. B. D. I p. 67 PI. XXII f. 212. Per. VIII f. 39.

Marine: North Sea! Balearic Islands!

Var. dosteroides Grun. (1884). — Beaks turned in the same directions. Transv. striae 22 in

0,01 mm. — Pleur. prol. var. dosteroides Grun. Franz Josephs Land D. p. 105 (53) PI. I f. 58.

Per. VIII f. 40.

Marine: Coasts of England (Grun.).

. 15. G. tenulssimuin W. Sm. (1853). — V. very narrow, linear-lanceolate, slightly sigmoid,

acute. L. 0,ii to 0,22; B. 0,oo5 to 0,oi5 mm. Median line central. Transv. strise 18 to 22 in 0,oi

mm. longitud. finer. — Pleur. tenuiss. W. Sm. B. D. I p. 67 PL XXII f. 213. Per. VIII f. 13.

Marine: Sea of Kara! East coasts of England ("W. Sm.), Triest! California!

Var. subtilissima Grun. (1880). — L. 0,137; B. 0,oo65 mm. Transv. strise 27 in 0,oi mm. —
Pleur. ten. var. suit. Grun. A. D. p. 58.

Marine: Sea of Kara (Grun.).

Var. hyperborea Grun. (1880). — V. linear, sigmoid. L. 0,o84 to 0,094; B. 0,oo6 to 0,oo7

mm. T.S. : L.S. 21/^3, 22/,^ in 0,01 mm. — Pleur. ten. var. hyperh. Grun. A. D. p. 58 PL IV f. 77-

Per. VIII f. 14.

Marine: Sea of Kara (Grun.).

Gyros, tenuissimum connects G. prolongatum with G. Spencerii by the Var. hyperborea.

16. G. Spencerii W. Sm. (1852). — V. linear-lanceolate, sigmoid, obtuse. L. 0.o78 to 0,22;

B. 0,012 to 0,025 mm. Median line central. Transv. strise more distant than the longitudinal.

T.S. : L.S. 'V22. V24. ^^/•'4 i" 0>oi mm. — Pleur. Spencerii W. Sm. Ann. Mag. Nat. Hist. [2] IX
p. 1.2 PL II f. 15. B. "d. I p. 68 PL XXII f. 218. " P. Spenc. var. Smithii Grun. A. D. p. 59.

V. H. Syn. p. 118 PL XXI f. 15. Per. VIII f. 21, 23. P. Spenc. var. Arnottii Grun. A. D. p. 59,

P. Spenc. var. borealis Grun. A. D. p. 60. Per. VIII f. 15. P. S^jenc. var. Antillarum Grun. A. D.

p. 60. P. Spenc. var. curvula Grun. A. D. p. 60. V. H. Syn. p. 118 PL XXI f. 3, 4, 5. Per.

Vin f. 20, 24.

Brackish water: Spitsbergen! Sea of Kara! North Sea! Saxony! Canada! New York! "West

Indies! Bombay (Grove Coll.)!

Var. exilis Grun. (1880). — L. 0,o5 to 0,055; B. 0,oo7 mm. Transv. striae 28 to 29 in 0,oi

mm. — P. Spenc. var. exilis Grun. A. D. p. 60. Per. VIII f. 25.

Brackish water: Normandy (Grun.), Tasmania!

Var. minutula Grun. (1880). — L. 0,o6; B. 0,oi mm. T.S. : L.S. ^Vj.,, "V26 in 0,oi mm. —
P. Spenc. var. min. Grun. A. D. p. 60.

Brackish water: Elbe (Grun.).

Var. nodifera Grun. (1880). — V. linear, slightly sigmoid, obtuse. L. 0,o6 to 0,i; B. 0,oii

mm. Median line central. Central nodule surrounded by an elongated, oblique area. Transv.

strise slightly radiate in the middle. T.S. : L.S. "/jj,
^o/,^ in 0,01 mm. — P. nodif. Grun. A. D.

p. 59. P. Spenc. var. nod. V. H. Syn. p. 118. PL XXI f. 13. Per. VIII f. 26.

Fresh water: Mouth of Elbe (Grun.), Belgium (V. H.), Samoa (Grun.).
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17. G. Grovei Cl. (1891). — V. linear, sigmoid at the attenuated, obliquely rounded, ends.

L. 0,4 to 0,6; B. 0,03 to 0,06 mm. Central nodule obliquely elliptical. Median line central, scarcely

flexuose. T.S. : L.S. 7,3 in 0,oi mm. — Pleur. Groveii Per. p. 22 PL VIII f. 1.

Brackish water: Java! Singapore!

18. G. spectabile Gtrun. (1891). — V. sigmoid, linear, obtuse. L. 0,3 to 0,34; B. 0,04 mm.
Median line central, sigmoid, enclosed between two siliceous strings. Central nodule small, elongated.

Terminal areas large. T.S. : L.S. 17,3 in 0,oi mm. — Pleur. sped. Per. p. 21 PI. VII f. 14.

Brackish water: Brazil!

This isolated species is very interesting, as the eentral nodule and the median line recall

those of Prustulia and Naviculse OrthostichEe.

19. G. scalproides Rabh. (1861). — V. slightly sigmoid, linear, with obliquely rounded

ends. L. 0,058 to 0,068; B. 0,oi mm. Median line straight. Central nodule elongated. Median

transv. strise somewhat radiate. T.S. : L.S. ^729 in O'Oi ^™- — Fleur. scalproides BiABU. Alg. Eur.

N:o 1101. GrRUN. A. D. p. 60. V. H. Syn. p. 119 PL XXI f. 1. P. Spencerii var. scalpr.

Per. Vin f. 31.

Fresh water: Germany! U. States, Kansas River! Cameroon, Africa!

Var. (Endosigma) eximia Thw., (1856). — V. linear, obliquely truncate. L. 0,o6 to 0,08;

B. 0,009 to 0,01 mm. Median line straight, somewhat excentric in the ends. T.S. : L.S. ^727' 'Vss

in 0,01 mm. Frustules enclosed in gelatinous tubes. — Colletonema exim. Thw. in W. Sm. B. D.

II p. 69 PL LVI f. 350. Pleur. exim. V. H. Syn. p. 119 PL XXI f. 2. Per. VIII f. 47.

Fresh water: Sweden (Gulf of Bothnia, Upsala)! England ("W. Sm.), Belgium (V. H.), Bengal!

Var. ohliqua Grun. (1880). — V. linear, obliquely truncate. L. 0,o69; B. 0,oi45 mm. Central

area elongated, oblique. Median line straight, curved at the ends, central. T.S. : L.S. '-'Ui in

0,01 mm. — Fleur. oU. Grun. A. D. p. 56. Per. VII f. 34.

Brackish water: Sierra Leone (Grun.), U. States! Savannah, Ga.

!

20. G. Temperei Cl. (1893). — V. linear, with obliqely truncate and rounded ends. L. 0,i4;

B. 0,014 mm. Median line central, straight, curved only at the ends. Central nodule small,

elongated. T.S. : L.S. "/g^. — Diatomiste II p. 55 PL III f. 3.

Brackish water: Connecticut!

This form has nearly the same outline as P. balticum, but is smaller and has closer striation.

21. G. plagiostomum Grun. (1880). — V. linear, with obliquely rounded ends. L. 0,i

B. 0,013 mm. Median line central, slightly flexuose. Central nodule large, ^ongated and oblique.

Transv. and longit. striae equidistant, 18 to 19 in 0,oi mm. — Pleur. plag. Grun. A. D. p. 56.

Per. VII f. 33.

Marine: Seychelles (Grun.), Sierra Leone! Barbados!

Pleur. sciotense Sulliv. (1854 Sillim. J. XXVII p. 251; Grun. A. D. p. 59), which seems to

be the same as PI. WansbecMi Per. VII f. 25, 26, is probably only a variety of G. plagiostommn.

Specimens from Hudson River (Icon. nost. PL VI (Part II PL I) f. 5) differ from that form in their

somewhat larger size (L. 0,i4 to 0,i6; B. 0,oi6 to 0,oi8 mm. T.S. : L.S. '7i8' 'Vis in 0,oi mm.).

22. G. balticum Ehb. (1830). — V. linear, with obliquely truncate and obtuse ends.

L. 0,2 to 0,4; B. 0,024 to 0,040 mm. Median line slightly excentric and somewhat flexuose. Cen-
tral area small, oblique. Transv. and longit. strife equidistant, 11 to 16 in 0,oi mm. Nav.
haltica Ehb. Abh. 1830 p. 114 (accord, to Chase). Pleur. halticum W. Sm. B. D. I 66 p. XXII
f. 207. Jan. Rabh. Honduras D. PL III f. 3. V. H. Syn. p. 117 PL XX f. 1. Per. VII f. 19, 20.

P. Makron Johnst. M. J. VIII p. 15.

Brackish and marine: Baltic! North. Sea ! Caspian Sea (Grun.). Mediterranean Sea! Adriatic!
Red Sea! Java! Sumatra! Sandwich Islands! Samoa! Magellans Strait! Brazil! West Indies! At-
lantic coasts of XJ. States!
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Var. similis Grun. (1880). — V. linear, with obtuse ends. L. 0,io to 0,2; B. 0,02 to 0,o24

mm. Median line central, slightly sigmoid, ending below the apices of the valve. Central area

small. StriEB equidistant, 16 to 17 in 0,02 mm. — Pleur. simile Grun. A. D. p. 56. Per. VII f. 27.

Fresh or brackish water: Lagos (Grun.), Java! Samoa (Grun.), Tasmania! China! Barbados!

Var. sinensis Ehb. (1847). — V. gibbous in the middle and with incrassate ends. L. 0,i to

0,2; B. 0,013 to 0,022 mm. Median line strongly flexuose. T.S. : L.S. 'Vi? in 0,oi mm. — Nav.

sin. Ehb. Ber. 1847 p. 485 (accord, to Chase). M. G. XXXIV, 7. f. 11. Per. VII f. 11. PI sin.

var. ealcuttensis Grun. A. D. p. 57. Per. VII f. 12.

Var. californica Grun. (1879). — V. linear, slightly sigmoid, with gradually attenuated ends.

L. 0,25 to 0,28; B. 0,028 mm. Transv. and longit. strise equidistant, 14 to 15 in 0,oi mm. —
Pleur. bait. var. calif. Grun. in CI. M. D. N:o 246. Per. VII f. 22.

Brackish water: California!

23. G. diminutnm Grun. (1880). — V. linear, with obliquely truncate and rounded ends.

L. 0,1 to 0,11; B. 0,016 mm. Median line strongly flexuose, excentric towards the ends. T.S. : L.S.

'V22- '®/24. ^^26 in 0,01 mm. — Pleur. (bait, var.?) dim. Grun. A. D. p. 56. Per. VII f. 31, 32.

Marine: Balearic Islands! Adriatic (Grun.)!

Var. constricta Grun. (1880). — V. gibbous in the middle and at the ends. L. 0,i; B. 0,oi3

mm. T.S. : L.S. ''V23 in 0,oi mm. — Pleur. (bait, var.?) constr. Grun. A. D. p. 57. Per. VII
f. 13. Pleur. reversum Greg. D. of Clyde p. 530 PI. XIV f. 105. Per. VII f. 10?

Marine: Adriatic (Grun.).

PI. biharense Pant. Ill PI. XLII f. 581 seems to be an akin form.

24. G. Waiisbecliii Donk. (1858). — V. linear, tapering towards the slightly curved and

obliquely rounded ends. L. 0,ii to 0,i7; B. 0,oi5 mm. Median line excentric, sigmoid. T.S. : L.S.

"Au. -"As in 0,01 mm. — Pleur. bait. ^ W. Sm. B. D. PL XXII f. 207 /?. PI. Wansb. Donk.

T. M. S. VI p. 24 PL III f. 7. Per. VII f. 23. 24.

Brackish and marine: Sea of Kara! North Sea!

Var. Peisonis Grun. (1860). — L. 0,09; B. 0,oi mm. T.S. : L.S. ^y^., ai-s/^g in 0,oi mm. —
Pleur. Peis. Grun. Verb. 1860 p. 562 PL VI f. 8. P. Spencerii var. Peis. Grun. A. D. p. 60.

Per. VIII f. 27.

Brackish water: Sonderburg (Grun.), Neusiedler See, Hungary (Grun.)!

Var. subsalina Per. (1891). — L. 0,12 to 0,17; B. 0,012 mm. T.S. : L.S. 'Vas- — Pleur.

Spencerii var. subs. Per. p. 24 PL VIIL f. 16, 17.

Brackish water: Medoc, France (Per.).

25. G. (Khoicosigma) aixticum Cl. (1873). — V. slightly sigmoid, tapering from the middle

to the subacute or obliquely rounded ends. L. O.07 to 0,2; B. 0,oi4 to 0,02 mm. Median line more

sigmoid than the valve, sometimes slightly sinuose. T.S. : L.S. ^Vas' ^Vsoi "'/so in 0,oi mm.
Frustule more or less arcuate to almost straight. — Ehoicosigma arcticum Cl. D. Arc. Sea p. 18

PL III f. 16. Per. X f. 16, 17.

Marine: Greenland! Spitsbergen! Sea of Kara! Finmark! Grip in Norway! Firth of Tay!

Barbados! Kerguelens Land!

This species varies in amount of flexure. Specimens from Kerguelens Land, named by

Grunow Donhinia subflexuosa (Icon. n. PL VI (Part II PL I) f. 3, 4), are straight, so also are speci-

mens from Barbados, but othelwisei they differ in nothing of importance. The ends are subacute

or obliquely rounded according to the position of the valve.

As a Var. irregularis Pbraaallo has (p. 33 PL X f. 18) figured an asymmetrical form from

the North Sea, which requires a more accurate study.

26. (Donkinia) rectum Donk. (1858). — V. convex, linear, straight, with obliquely rounded

ends. L. 0,ii to 0,23; B. 0,oi3 to 0,02 mm. Median line strongly excentric and sigmoid. Transverse
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and oblique strise almost equidistant, 19 to 20 in 0,oi mm. — Fleur. rectum Donk. T. M. S. VI
p. 23 PI. Ill f. 6. Amphiprora Ealfsii Aknott M. J. VI p. 91 (1858) ad spec, authentica. DonMnia
recta Y. H. Syn. p. 119 PI. XVII f. 9. Per. IX f. 4. P. Lorensii Grun. Verb. 1860 p. 558

PI. VI f. 4. Per. VII f. 17.

Marine: North Sea! Mediterranean Sea! Adriatic! Labuan! China! Port Jackson! Florida!

Var. intermedia Per. (1891). — V. more lanceolate, with less asymmetrical ends. — DonMnia
recta var. int. Per. p. 30 PL IX f. 7, 8.

Marine: Cherbourg (Per.), Firth of Tay!

Var. Thumii Cl. (1891). — L. 0,i to 0,i3; B. 0,oii to 0,oi2 mm. T.S. : L.S. ^V^-i, -%> ^Var

in 0,01 mm. — DonMnia Thumii Per. p. 30 PI. VII f. 28, IX f. 10.

Marine: Balearic Islands! Seychelles! Sumatra!

Var. minuta Donk. (1858). — Smaller. L. 0,06; B. 0,oi2 mm. Striae 19 in 0,oi mm. —
Fleur. minutum Donk. T. M. S. VI p. 24, PL III f. 8. DonMnia min. Ralfs in Pritch. Inf. p. 921

(1861). Per. IX f. 9.

Marine: Newcastle! Firth of Tay!

27. O. lineare GtRun. (1880). — V. narrow, linear, almost straight, unilaterally narrowed

towards the ends. L. 0,i7 to 0,2 6; B. 0,oi to 0,oi5 mm. Median line sigmoid, strongly excenti"ic.

T.S. : L.S. -''/24, -V26 i*! 0,01 mm. — Rhoic. lineare Grun. A. D. p. 59. Per. IX f. 11 (median line

incorrectly represented as central).

Marine: Adriatic! Seychelles (Grun.), Port Jackson! Colon!

Var. longissima Cl. (1881). — V. very narrow, with obliquely rounded ends. L. 0,i6 to

0,17; B. 0,007 mm. T.S. : L.S. is/j,, 27,2 in 0,oi mm. — Fleur. (DonJc.?) long. Cl. N. R. D. p. 6

PL I. f. 8. Per. VII f. 16.

Marine: Mediterranean Sea (Gulf of Naples, Balearic Islands)!

28. G. angustnni Donk. (1858). — V. very convex, thin, linear, with unilaterally attenuate,

acute ends. L. 0,i26 to 0,i4; B. 0,oi5 mm, Median line diagonal in the middle and then marginal.

T.S. : L.S. 28/,„ in 0,oi mm. — Fleur. angustum Donk. T. M. S. VI p. 24 PL III f. 9. DonMnia
angusta Ralfs "in Pritch. Inf. p. 921 (1861). Per. IX f. 3.

Marine: England (Donk.), Balearic Islands!

Var. sumatrana Cl. — Less convex. L. 0,i4; B. 0,oi8 mm. T.S. : L.S. -7.2, in 0,oi mm.
Median line less excentric.

Marine: Sumatra (Deby Coll.)!

29. P. (Rhoicos.) compactum Grev. (1857). — Frustule arcuate, with dissimilar valves.

V. short, linear, unilaterally attenuated to the obliquely rounded ends. L. 0,089 to 0,4; B. 0,oi5 to

0,05 mm. Upper valve with straight diagonal, median line T.S. : L.S. i*/22i 'V231 '"/an "/20 in 0,oi mm.
Lower valve with strongly excentric and sigmoid median line. T.S. : L.S. '^/j,, "/jg, "/j.,, '%2i

'9/23, ^^|.,^ in 0,01 mm. — Loioer valve: Fleur. comp. Grev. M. J. V. p. 12 PL III f. 9. DonMnia
comp. Ralfs in Pritch. Inf. p. 921 (1861). Ehoic. comp. Grun. M. M. J 1877 p. 182. Per.

p. 33 PL X f. 7, 8. Rhoic. oceanicum Per. 1. c. f. 5, 12, 15. Rhoic. corsicanum Per. 1. c. Rhoic.

Antillarum Cl. West. Ind. D. p. 9 PL II f. 14. Fleur. Smithianum Castr. Voyage Challenger D.

p. 38 PL XXVIII f. 6? DonMnia antigua Grove and Sturt J. Queck. M. Cl. Ill [2] p. 133 (1887)?
— Upper valve: Rhoic. Reichardtianum Grun. Hedwigia VI p. 11 (1867). M. M. J. 1877 p. 181

PL CXCV f. 19. Rhoic. compactum Per. p. 33 PL X f. 6, 8, 10, 13.

Marine: La Rochelle (Petit Coll.)! Mediterranean Sea! Adriatic! Red Sea! Sumatra! Philip-

pines! Port Jackson! Samoa! Tahiti! Galapagos Islands! Honduras (Grun.), West Indies!

Var. constricta Grun. (1877). — V. slightly constricted in the middle, with subcuneate ends.

L. 0,13; B. 0,02 mm. TS. : L.S. '7,9, '720 in 0,oi mm. — Rhoic. {Reichardtii var.?) constr. Grun.

M. M. J. 1877 p. 181.

Marine: Honduras (Grun.)! Adriatic (Grun.)!
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This species is very variable as to size and number of the strige, so that I cannot admit

the separation of Bhoic. compactum and Rhoic. oceanieum Per. According to Peragallo Gyr. com-

pactum has 20 to 24 transverse and closer longitudinal striae, but I have not seen such closely

striate forms, which are said to be frequent. Most specimens I have seen agree with Rhoic. ocea-

nieum. The fact that the valves of the same frustule are dissimilar, discovered by Perasallo, is

of great interest. The striation of the valves is somewhat dissimilar. On specimens from La
Rochelle 1 counted on the lower valve 19 transv. and 24 longit. striae in 0,oi mm. and on the

upper valve 16 transv. and 23 longit. striae in 0,oi mm.

30. G. (Rhoicosigma) luediterranenm Cl. (1877). — V. narrow, with acute ends. L. 0,i8

to 0,24; B. 0,022 to 0,0025 mm. Median line diagonal in the middle and then marginal. T.S. : L.S.

*V25> '726. '727 in 0,01 mm. — Rhoic. medit. Cl. T. R. M. S. 1877 p. 182. N. R. D. p. 6 PI. If. 9.

Per. IX f. 29 to 32.

Marine: Balearic Islands! Adriatic! Sumatra (Deby Coll.)! Java!

Var. calcarea Brun (1891). — V. smaller, with less acute ends and less asymmetrical median

line. T.S. : L.S. 20.5/^^ in 0,01 mm. — Per. p. 32 PL IX f. 28.

Marine: Japan, fossil (Per.).

Var. chinensis Cl. — L. 0,i4 ; B. 0,o]8 mm. Median line as in the type. T.S. : L.S. ^Vao

in 0,01 mm.
Marine: China (Deby Coll.)!

31. G. (Rhoicosigma) robustum Grun. (1880). — V. narrow lanceolate, sigmoid, gradually

tapering from the middle to the acute ends. L. 0,27 to 0,6; B. 0,04 to 0,06 mm. Median line

sigmoid, excentric. T.S. : L.S. "/12) '^/la. "As ii^ 0,0 1 mm. — Pleur. (Rhoic?) roiustum Grun.

A. D. p. 58. Rhoic. robustum Per. X f. 2, 3.

Marine: Mediterranean Sea! Java! Singapore! Samoa! Galapagos Islands! Campeachy Bay!

Var. inflexa Per. (1891). — Valve more narrow and sigmoid. — Per. p. 34 PI. X f. 4.

Marine: Mediterranean Sea!

Frustulia Ac. (1824).

Both valves similar. Central nodule small, indistinct or elongated. Median line enclosed

between two siliceous ribs. Terminal nodules small, sometimes elongated; terminal fissures not

distinct. No axial or central area. Structure: puncta arranged in transverse and longitudinal

striae. Connecting zone simple. Cellcontents : two endochrome-plates along the interior wall of

the connecting zone, in the middle of the valve separated a from the wall by hemispherical plasma-

masses. On division of the plates, they do not move in the cells ; the fission begins at the ends of

the plate (Pfitzer Bau u. Entw. p. 58). On conjugating, two frustules form by their cell-contents

a mass, which is transformed into two cylindrical bodies, with obtuse, rounded ends, coarsely

transversely costate, parallel to the empty valves. The ends of these bodies form, later on, caps,

which are thrown oif. The bodies become conical, and gradually the valves are developed, one after

the other. When full-grown they are twice as long as the mother-cells (Pfitzer Bau u. Entw. p. 58).

From the description of the cell-contents and the process of conjugation it seems that Fru-

stulia and Navicula differ considerably in these respects.

Some species of Frustulia (of the group of F. rhomhoides) are, as far as regards the valve,

nearly akin to the Naviculce orthostichw and, on the other hand to Amphipleura. The central nodule,

usually small, becomes in same forms {N. rhomhoides var. amphipleuroides) united to the strong

siliceous strings, which enclose the median line, as in Amphipleura, bat the central nodule is in

K. Sv. Vet. Akademiens Handlingar. Bd 26. N:o 2. 16*
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the latter genus much larger. Several species of Frustulia (as F. vulgaris) live enclosed in gela-

tinous tubes and have been considered as belonging to a separate genus (Colletonema Thaw.);

others live in gelatinous masses {Frustulia Ag., Ehb., KCtz.). No generic distinctions may be

founded on such characteristics. Br^bisson founded 1868 (Ann. de la Soc. phytol. et microsc. de

Belgique, Vol. I p. 201) the genus Van HeurcJcia on the peculiar structure of the central nodule

and the median line. With Peitzer I am inclined to retain the old name Frustulia.

Artificial key.

^
(Valve rhomboid to lanceolate . . . . ,3.

\ — linear to elliptic-linear . ... . 4.

„ f Size small. L. 0,028 to 0,03 mm. . . . F. styriaca Gbun.

\ — larger. L. 0,05 or more . . . . . . 3.

g j
Median striae slightly radiate . . ... . . F. vulgaris Thw.

\ — — parallel . . . . ... . F. rhomboides Ehb.

Terminal nodules near the margin . . F. interposita Lewis.

distant from — . . F. Lewisiana Geev.
J
Terminal nodul

1. F. styriaca Grun. (1880). — Y. narrow rhombic-lanceolate. L. 0,o28 to 0,o3; B. 0,oo5

to 0,006 mm. Central nodule elongated. Strise slightly radiate, also at the ends, about 24 (middle)

to 27 (ends) in 0,oi mm. — Nav. (Vanheurchia?) styriaca GtRun. V. H. Syn. Pi. XVII f. 7, 8.

Fresh v^ater?

I have not seen this species, which has the appearance of a small F. rhomboides.

2. F. vulgaris Thw. (1847). — V. narrow-lanceolate, with subrostrate, obtuse ends. L.

0,05—0,07; B. 0,011 mm. Central nodule elongated. Striae 24 (middle) to 34 (ends) in 0,oi mm.,
slightly radiate in the middle, transverse at the ends. Frustules enclosed in unbranched gelatinous

tubes. — Colletenema vulgaris Thw. Ann. N. H. (2) I Pi. XII f. 4. W. Sm. B. D. II p. 70 PL
LVI f. 351. GrRUN. Banka D. II f. 15. Nav. dirhynchus Donk. B. D. PL V f. 3 (1871) Ehb.?
Kiitz? Vanheurchia vulgaris V. H. Syn. p. 112 PL XVII f. 6.

Fresh water: Sweden! Norway! Finland! Saxony! Belgium (V. H.), Switzerland (Brun.),

Siberia! Japan! Bengal! Australia (Orara River, Blue mountains etc.)! Tasmania! Ecuador!

Var. asymmetrica Cl. — Y. elliptical, asymmetrical, with obtuse ends. Median line excen-

tric, more approximate to the less convex margin. Terminal nodules at some distance from the

ends of the valve. Striae 22 to 30 in 0,oi mm., somewhat radiate in the middle and closer at

the ends, punctate; puncta arranged in longitudinal undulating rows, 19 to 23 in 0,oi mm. —
PL V f. 29.

Brackish water: Sierra Leone! Cameroon! Tasmania! Newark N. Jers. fossil (Champlain epoch)!

3. F. rhomboides Ehb. (1843). — V. rhombic-lanceolate, with obtuse ends. L. 0,o7 toO,i6;

B. 0,015 to 0,03 mm. Central nodule small or elongated. Transverse striae parallel, 23 to 24 in

0,01 mm.; longitudinal striae 20 to 25 in 0,oi mm. — Nav. rhomboides Ehb. Am. Ill: i f. 15?

W. Sm. B. D. I PL XVI f. 129. Grdn. Banka D. PL II f. 14. Vanheurchia rhomb. Breb. Ann.
Soc. phyto. et micr. de Belgique Vol. I p. 204 (1868). V. H. Syn. p. 112 PL XVII f. 1, 2.

Fresh water: Sweden! Finland (from Russian Lapland to Abo)! England! Belgium (V. H.),

Bengal! Australia (Daintree River, Blue Mountains)! New Zealand! Greenland! Canada! Sierra

Nevada! White Mountains! Demerara River! Brazil!

Var. lineolata Ehb. (1843). — V. with several coarse longitudinal furrows. — N. lineolata

Ehb. Am. PL I: s f. 4 a? M. G. PL XVI: i f. 3 etc.

Fresh water: Sweden (Degemas, fossil)! Bengal! New Zealand, fossil!

Var. oregonica Cl. — V. narrow. L. 0,i; B. 0,oi5 mm. Transverse striae 30, longitudinal

25 in 0,01 mm.
Fresh water: Oregon, fossil!
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Var. amphipleuroides Gtrun. (1880). — L. 0,13; B. 0,02 mm. Central nodule elongated; median
line slightly excentric. Transverse strise 23, longitudinal striae 18 to 19 in 0,oi mm. — Van-
heurchia rhomb, var. amphipl. Gtrun. A. D. p. 47 PI. Ill f. 59.

Fresh water: Finland (Russian Lapland, Ladoga)! Mouth of Jenissey! Vancouver Island

(Grove Coll.)!

Var. saxonita Rabh. (1851). — V. lanceolate, with rostrate ends. L. 0,05 to 0,07; B. 0,oi3

to 0,02 mm. Strife fine, 34 to 35 (V. H. Syn.). — Frusfulia saxonica Rabh. (Bac. exc. N:o 42.

Fl. E. Alg. p. 227). Grun. Banka D. PL I f. 13. Nav. crassinervia BriSb. in W. Sm. B. D. p. 47

PL XXXI f. 271 (1853). Grun. Verh. 1860 p. 548 PL V f. 12. Donk. B. D. p. 42 PL VI f. 12.

VanheiircMa crass. Bb^b. Ann. Soc. phyto. et microgr. de Belgique Vol. I p. 204 (1868).

Fresh water: Spitsbergen (Lagerst.), Beeren Eiland (Lagerst.), Sweden! Finland! Germany!
Australia (Blue Mountains, Daintree River)! New Zealand! Bengal!

Var. viridula Brj^b. (1849). — Frustules in gelatinous tubes. V. elongated, with broad, obtuse

ends. L. 0,08 to 0,ii; B. 0,oi5 mm. Strife 28 to 30 in 0,oi mm. (V. H.). — Colleton, viridulum

Be^b. in Kiitz. Sp. A. p. 105. VanJieurckia virid. Br]&b. Ann. Soc. phyt. et micr. de Belgique

Vol. I p. 203 (1868). V. H. Syn. p. 112 PL XVII f. 3. Frustulia torphacea A. Br. in Rabh. Alg.

Sachs. N:o 761 (1858).

Fresh water: Germany! France (Breb.).

4. P. interposita Lewis (1865). — V. linear-elliptical, with broad, rounded ends. L. 0,i2

to 0,13; B. 0,025 to 0,027 mm. Central nodule small, terminal nodules small, approximate to the

endsi Transverse strise 20, longitudinal 18 in 0,oi mm. — Nav. interposita JjEwis 'Proc. Ac. Fhilad.

1865 PL II f. 19. Nav. Martonfii Pant. Ill PL XVII f. 247 (1893)?

Brackish water: Sierra Leone! Bombay (Grove Coll.)! Savannah Ga.! Oakland, Calif.! South

America (Lewis), Hungary, Tallya fossil (Grun.).

Var. lahuensis Cl. (1883). — Narrow elliptic-lanceolate with obtuse ends. L. 0,0 6 5 to 0,072;

B. 0,015 mm. Transverse striae 17; longitudinal 18 to 21 in 0,oi mm. — Nav. O'M. var. lab.

Cl. Vega p. 496.
"

Marine: Labuan!

Var. incomperta Lewis (1865). — Transverse strise about 27, longitudinal 22 to 23 in 0,oi

mm. — Nav. incomperta Lewis 1. c. f. 20.

Brackish water: Atlantic coasts of U. States (Lewis).

Var. Julieni Brun a. H;6rib. (1893). — L. 0,o7; B. 0,012 to 0,oi7 mm. Transverse striae

about 28, longitudinal 20 in 0,oi mm. — N. Jul. Brun a. H^rib. D. d'Auvergne p. 199 PL VI f. 8, 9.

Brackish water: Auvergne, fossil!

5. F. Lewisiana Gbev. (1863). — V. linear, with broad, rounded ends. L. 0,i9 to 0,21;

B. 0,035 to 0,038 mm. Central nodule small, terminal nodules elongated and linear, at some distance

from the ends. Transverse striae parallel in the middle, convergent at the ends, 24 in 0,oi mm.
Longitudinal striae 25 in 0,oi mm. irregularly undulating. — Nav. n. sp. Lewis Proced. Ac. Nat.

Sc. PhU. PL II f. 3 (1861). Nav. Lewis. Grev. T. M. S. XI p. 15 PL I f. 7 (1863). Vanheurckia

Lewisiana Br:6b. Ann. Soc. phytol. et microgr. Belgique Vol. I p. 202 (1868).

Brackish water: Sierra Leone! Cameroon! India (Wallich), Batavia! Sendai, Japan, fossil!

Brazil (Brun Coll.)! Florida and Georgia (Lewis).

Stenoneis Cl. N. Gen.

Valve narrow, with rounded ends. Central and terminal nodules very small. Median line

indistinct, bordered by two strong linear silicious ribs. Structure: fine, transverse, striae. Axial

area indistinct.
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This genus includes one species only, which I cannot place in any other group. The thick

lines on both sides of the median line seem to point to some relation to Frustulia.

1. S. iBConspicua Greg. (1857). — V. linear, frequently gibbous in the middle, with broad,

rounded ends. L. 0,o5; B. 0,oo7 mm. Central nodule very small; terminal nodules small, some-

what distant from the ends. Median line bordered by two strong, siliceous ribs. Axial area

indistinct. Central area a broad, transverse fascia. Strise 26 in 0,oi mm., parallel throughout.

— N.? inconspicua Grbr. D. of Clyde p. 478 PL IX f. 3. N. Fistula A. S. N. S. D. PL II f. 29

(1874). Stenon. incomp. Icon. n. PL V f. 28.

Marine: North Sea! Scotland (Greg.), BohusMn! Balearic Islands!

Var. Baculus Cl. (1883). — L. 0,065; B. 0,oo7 mm. Strise 19 in 0,oi mm., crossed in the

middle by a narrow lateral area. — N. Baculus Cl. Vega p. 474 PL XXXVII f. 51.

Marine: North Siberian Sea, Cape Wankarema!

Cistula Cl. N. G.

Valve broad (of the only known species, rectangular). Central nodule very small.' Median

line between two siliceous ribs; its central pores very approximate. Structure: slightly radiate

striae, crossed by several longitudinal, blank bands.

This group contains but one species, which I am unable to place in any other. The peculiar

form of the median line is nearly the same as in Stenoneis and Frustulia.

1. C. LorenziaUfa Geun. (1860). — V. rectangular, sometimes slightly gibbcus in the middle

and at the ends. Strise slightly radiate throughout, 17 in 0,oi mm., composed of elongated puncta,

arranged in regular longitudinal rows, 12 in 0,oi mm., angularly bent in the middle. — Nav. Lo-

remiana Grun. Verb. 1860 p. 547 PL III f. 3. Nav.? Cistella Grbv. T. M. S. XI p. 19 PL I

fig. 12 to 14 (1863). astula Lor. Icon. n. PL If. 31.

Marine: South coast of England (Roper), Balearic Islands! Adriatic! Queensland (Grev.)'

Port Jackson! Campeachy Bay!

Brebissonia Geun. (1860).

Valve symmetrical, lanceolate or subrhomboid. Central nodule elongated. Terminal fissures

almost straight. No longitudinal lines. Structure: coarse, transverse, costate strise and very fine

puncta arranged in very fine longitudinal strise. Connecting zone simple. Cell-contents: a single

chromatophore-plate as in Cymbella.

The only species of this genus was in 1838 described by Ehrenberg as Cocconema Boechii.

It was in 1853 placed by W. Smith in the genus Doryphora together with Rhaphoneis amphiceros.

Grunow in 1860 formed for this species the genus Brebissonia (Verb. 1860 p. 512), principally

characterized by the occurence of the symmetrical frustules on gelatinous stalks. Hbiberg in 1863
placed it in Navicula, a genus to which it has scarcely any aifinity, and from which, according to

the researches of Pfitzbr (Bau u. Entw. p. 76) it differs greatly in its cell-contents, which are

similar to those of Cymbella. There is no doubt good reason for placing it in the separate genus
Brebissonia. By its elongated central nodule it seems to approach to Amphipleura, but the
structure of the valve is different, and is more like that of the group Lineolatte in the Naviculce.

It is at any rate an isolated form of doubtful place in the system. The only known species occurs

in brackish water attached by gelatinous stalks to water-plants.
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1. B. Boeckii Ehb. (1838). — Frustule stipitate. V. lanceolate. L. 0,12; B. 0,023 mm.
Central nodule elongated. Terminal fissures straight, at a short distance from the ends. Strise 10

(middle) to 13 (ends), radiate at the ends. Puncta of the exterior stratum forming fine lineolse,

about 30 in 0,oi mm. — Cocconema Boeckii Ehb. Inf. PL XIX f. 5. Doryphora Boechii W. Sm.

B. D. PI. XXIV f. 223. Brebissonia Boechii Gkun. Verh. 1860 p. 512.

Brackish water: Baltic (from Eoslagen and Bay of Finland to Kiel)! Coasts of England!
Connecticut to North Carolina!

Var. minor Cl. — L. 0,058; B. 0,oi6 mm. Strise in the middle 12, at the ends 15 in 0,oi mm.
Brackish water: Amsterdam (Kinker Coll.)!

Amphipleura Kutz (1844).

Valve elongated, fusiform or linear, without longitudinal lines or ridges. Central nodule

elongated into a rib, extending throughout the whole valve, furcate towards the ends. Struc-

ture: very fine puncta arranged in parallel, transverse and straight longitudinal striae. Cell-

contents: two endochrome-plates along the inside of the connecting zone. Median plasma-mass
distinct. On conjugating two cells give origin to two auxospores (»Berkeleya Dillwynii» Liiders

Beob. p. 59).

The genus Amphipleura was founded in 1844 by Kutzing (Bac. p. 103) for Frustulia pellu-

cida, known already by him in 1833. Nitschia Sigma, under the name of Amphipleura rigida, was
also included in the new genus. According to Kutzing and all later authors (compare the ideal

section in Van Heurck synopsis PL XVII f. 14 A) the valve of Amphipleura has on both sides of

the axis an elevated line or ridge, which I have always failed to discover. Certain small forms

of Amphipleura live in gelatinous tubes, and for these the genera Berkeleya G-rev. (1827), Rhaphi-

dogloea (Kutz. 1844) were founded. They have also been included in ScJiisonema, Micromega,

Bangia, Monema. Conferva etc., but there is no more reason for separating these forms from Amphi-

pleura than for distinguishing Encyonema, Endosigma, Endostauron, Schizonema and Colletonema

from Cymbella, Gyrosigma, Navicula and Frustulia. The frustules of the forms living in tubes

are exactly similar to those of the true Amphipleura, only smaller. The shape of the gelatinous

tubes is in my opinion of little importance. Grunow in 1880 (Bot. Centralblatt) wrote an elaborate

monograph of these forms, to which I refer.

The diatoms most nearly akin to Amphipleura are to be found in the genus Frustulia. In

this genus one meets with forms, having a small central nodule and obscure median line, enclosed

between two, strong interior silicious ridges, forming at the ends of the valve a »porte-crayon»-

shaped figure. In some forms the central nodule becomes fused together with the siliceous ridges.

If the fusion extends farther, we get the forms of the central nodule, characterizing Amphipleura.

The »forks» in Amphipleura correspond to the »port-crayons» in Frustulia and to the »horns» in

Diploneis. Another genus, to a certain degree akin to Amphipleura is Brebissonia. Perhaps the

curious and isolated Hydrosilicon Brun, (Amphiprora rimosa O'Mbara) may be a distant relative.

Amphipleura Debyi appears in some respects to be intermediate.

All species of Amphipleura, except A. Debyi, are nearly related, have the same important

characteristics, and differ only in the size, some slight differences in the outline, the length of

the forks, and number of strise. They inhabit fresh as well as brackish or salt water. Fresh-

water forms are larger, live free or enclosed in mucous, amorphous masses, the marine live enclosed

in tubes. Of the freshwater-forms those living in warmer or tropical countries are the largest

and in structure coarsest.
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1. Smaller, marine or brackish forms, enclosed in gelatinous tubes (Berkeleya, Raphidogloea). '

1. A. rutilans Trbntbpohl (1806). — V. short and narrow, obtuse, linear-elliptical or linear-

lanceolate. L. 0,015 to 0,03.5; B. 0,oo4 to 0,oo6 mm. Forks about ^/j as long as the length of

the valve. Strise 28 in 0,oi mm., slightly radiate at the ends. — Conferva rutilans Trent, in

Roth Cat. Ill p. 179. Berkeleya Dillwijnii V. H. Syn. p. 113 PL XVI f. 15. ScUzonema Dillw.

W. Sm. B. D. II p. 77 PL LVIII f. 366. Berkel. obtusa V. H. Syn. L c. f. 16 and var.

adriatica f. 17, 18.

Brackish and marine: Baltic (Gulf of Bothnia, at Tornea, Gotland, Bay of Finland)! Caspian

Sea (Grun.)! North Sea, English Channel! Mediterranean Sea! Japan!

Var. antarctica (Harw.) Grun. 1881. — Striae 36 in 0,oi mm. — Berkel. antarct. Grun. in

V. H. Syn. PL XVI f. 20. Berk. Harveyana Grun. 1. c. 14. Berk, parasitica Grun. 1. c. f. 19.

Berk, finnica Dannf. Baltic D. PL 11 f. 19 (1882)?

Marine: North Sea (Grun.), Falklands Islands (Grun.), Friendly Islands (Grun.).

2. A. micans Lyngb. (1819). — V. linear, with broad and rounded ends, elongated. L. 0,o65

to 0,125; B. 0,0 1 mm. Forks more than Va of the length of the valve. Striae about 27 in 0,oi

mm. — Bangia micans Lyngb. Tentamen hydrophytol. p. 84 PL XXV. Berkeleya mic. Grun. in

V. H. Syn. p. 113 PL XVI f. 11. Berk, pumila V. H. Syn. 1. c. f. 13. Berk, adriatica Grun. in

T. R. M. S. 1877 p. 180 PL CXCV f. 15.

Marine: North Sea! Mediterranean Sea (Grun.), Adriatic (Grun.).

Var. fragilis (Grev.) Grun. — Striae 32 to 36 in 0,oi mm. — Berkel. fragilis Grev. Scot.

Crypt. Fl. PL 294. V. H. Syn. PL XVI f. 12.

Marine: North Sea (Grun.), Mediterranean Sea (Grun.).

2. Larger, brackish or freshwater forms, free or in mucous masses (Amphipleura).

3. A. pcllucida Kutz. (1833). — V. fusiform, acute. L. 0,08 to 0,i4; 0,oo7 to 0,oo9 mm.
Forks 0,02 mm. Transverse strife 37 in 0,oi ram. — Frusiulia pelluc. Kutz. Linnea VIII PL 13

f. 11. Dec. N:o 83 (1834) accord, to Lagerst. A. pellucida Kutz. Bac. p. 103 (1844). W. Sm.

B. D. XV f. 127. Grun. Verb. 1862 p. 154. Grun. T. R. M. S. 1877 p. 179. V. H. Syn. p. 113

PL XVII f. 14, 15 A.

Fresh and slightly brackish water: Baltic (Gotland, Dannf. Tornea!), Sweden (Malaren,

Vestergotland)! Finland! Belgium (V. H.), England (W. Sm.), Austria (Grnn.), Switzerland (Brun.),

Japan!

Var. brasiliensis Cl. — L. 0,oo9; B. 0,oi mm. Forks 0,oi5 to 0,03 mm. Transverse strise

33, longitudinal 27 in 0,oi mm. — A. Lindheimeri Grun. in CL M, D. N:o 298.

Fresh water: Brazil! Ecuador!

Var. Lindheimeri Grun. (1862). — L. 0,i5 to 0,i6; B< 0,024 mm. Forks 0,o3 6 mm. Terminal
nodules short, rounded. Transverse striae 26, longitudinal 26 in 0,oi mm. — A. Lindheim. Grun.
Verb. 1862 p.' 155 PL XIII f. 11. T. R. M. S. 1877 p. 179 PL CXCV f. 13.

Fresh water: Texas (Grun.), Costa Rica (Grove).

Var. intermedia Grun. (1877). — L. 0,oi9 to 0,2; B. 0,di3 to 0,oi.5 mm. Forks 0,044 mm.
Terminal nodules short rounded. Strise somewhat finer than in var. Lindheimeri. — Grun. T. R.

M. S. 1877 p. 179.

Fresh water: Oregon, fossil (Grun.).

Var. oregonica Grun. (1877). — 0,33; B. 0,027 mm. Forks 0,063 mm. Terminal nodules

elongated, linear. Strise as in var. Lindheimeri. — Grun. 1. c. p. 179.

Fresh water: Oregon, fossil (Grun.).

See Gbitnows Monograph in Bot. Centralblatt 1880 N:o *'/«
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Var. maxima H. L. Smith (1886). — L. 0,3?; B. 0,04 mm. Forks 0,oi mm. Striee 32 in

0,01 mm. — A. maxima "Walkek and Chase N. R. D. p. 2 PI. II f. 5.

Fresh water: Oregon, fossil.

Var. Truani V. H. — V. fusiform, acute. L. 0,26; B. 0,023 mm. Forks 0,oo6 mm. Terminal
nodules elongated. Transverse and longitudinal striae 26 in 0,oi mm. — A. Lindheimeri var. Truani
V. H. T. N:o 166. Truan D. Astur. PI. II f. 34, 35 (according to De Toni). A. pell. var. Tr.

Icon. n. PI. VI (Part. II PL I) f. 1.

Fresh water: Spain!

Var. recta Kitton (1-884). — V. linear, with gently cuneate ends. L. 0,226; B. 0,oi9 mm.
Forks 0,0 5 mm. Terminal nodules elongated. Striis 26 in 0,oi mm. — Kitton J. Quekett M. C.

(2) 11 p. 21 PI. IV f. 4.

Marine: Japan (Kitton).

Var. Schumannii Grun. (1877). — L. 0,i8 to 0,02; B. 0,oi4 mm. Strige 16 in 0,oi mm. —
A. pellucida Schum. Preuss. 1). II N. p. 53 PL I f. 9. A. Schum. Grun. T. R. M. S. 1877 p. 180.

Brackish water: Baltic (Schum.)

4. A. Weissilogii Grun. (1877). — V. linear, with rounded ends. L. 0,i9 to 0,25; B. 0,012

to 0,013; Forks 0,06 to 0,08 mm. Strite 25 in 0,oi mm. — Grun. T. R.M. S. 1877 p. 180 PL CXCVf. 14.

Fresh water: Oregon, fossil (Grun.).

5. A. hungarica Pant. (1889). — V. narrow fusiform, obtuse. L. 0,o8 to 0,i; B. 0,oi4 mm.
Forks a third as long as the valve. Striae 11 in 0,oi mm. — BerTteleya hung. Pant. II p. 55

PL IX f. 165.

Marine: Hungary, fossil (Pant.).

A similar form, but with a longitudinal line (?) on each side of the median line is Berheleya

neogradensis Pant. Ill PL XXXVI f. 508 (1893).

6. A. Debyi Lbud. Fortm. (1892). — V. gibbous in the middle and with very long and
narrow protracted ends, of unequal length. L. 0,22; B. 0,02 mm. Forks very elongated. Margin
of the valve with coarse »pearls» (loculi?). Strise not seen. — Lbud. Fortm. D. de la Malaisie

p. 22 PL II f. 10.

Marine: Sumatra (Lend. Fortm.).

I have had no opportunity of examing this very curious diatom, which to judge from the

figure seems .to have a loculiferous marginal rim as in Mastogloia,

Naviculse Mesoleise Cl.

Valve symmetrical, linear to elliptical, with usually obtuse or rostrate ends. Axial area

narrow or indistinct. Central area large, quadrate, or a transverse fascia. Strise usually fine,

punctate and radiate throughout. Connecting zone not complex.

This Section comprises a number of usually small forms, inhabiting fresh, rarely salt water.

By N. Pupula and N. bacilliformis this section is closely connected with Naviculte iacillares.

There is alsa some relation between some species of this group and of the section Navicula; punctata.

Artificial hey.

I
Valve constricted in the middle N. hinodis EhB.

\ — not — — — 2.

o I Length about 0,12 mm . . N. Szaboi Pant.

\ — — 0,04 mm. or less .... 3.

Terminal nodnles with lateral expansions . . N. Pupula KtJTZ.

- without — —
. . . . 4.M'
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I Central area reaching nearly to the margin 5.

\ — — — not more than half the breadth of the valve 9.

Valve trochiform . . N. Lagerheimii Cl.

elliptical . . .
6.

Central area with a single marginal stria . . . . . ... 7.

without — — — ... . . 8.

I
Isolated stria on one side only . . . N. asymmetrica Pant.

\ — — — both sides N. ulvacea Berkbl.

I
Strise 30 in 0,oi mm. . . . . . . . N. obliqua Geeg.

\ — 27 — — N. Rotmana Rabh.

I
Central area with a stigma N. mutiea KtJTZ.

\ — — without — 10.

{Ends capitate .... . . . . . . N. ffeufleriana Geun.

- not — 11.

{Length about 0,04 mm. or more . . . . . N. bacilliformis Gbun.

— — 0,026 mm. . .... N. Haradaoe Pant.

— 0.014 to 0,02 mm. or less ... . . 12.

{Ends rostrate . . . . ... 13.

— rounded ... . . 15.

I
Valve biconstricted . . . . . . N. nivalis Ehb.

\ — elliptical to lanceolate . 14.

f Striae distinct ... N. Kotschyi Gbtjn.

\ — very delicate . . N. depressa Cl.

I Valvi

10.

12.

13.

14.

... . Valve centrally gibbons N. Semihulum Geun.

not — — N. minima Grtjn.

1. N. minima Grun. (1880). — V. linear with broad rounded ends. L. 0,oi5; B. 0,oo45

mm. Central area small, quadrate. Striae 26 in 0,oi mm., more distant in the middle of the valve,

radiate throughout. — N. minutissima G-run. Verh. 1860 p. 552 PI. IV f. 2. N. minima Geun. in

V. H. Syn. p. 107 PL XIV f. 15, 16. N. Saugerri var. Gbun. in V. H. S. f. 16 b. Synedra pusilla

KuTZ. (according to (xrun.).

Fresh water: Belgium (V. H.).

Var. atomoides (xRUN. (1880). — V. elliptical. L. 0,oo8; B. 0,oo4 mm. Strise 27 to 30 in

0,01 mm. — iV. atomoides Grun. in V. H. Syn. PI. XIV f. 12—14.

Fresh water: Belgium (V. H.).

2. N. Seminulum G-run. (1860). — V. sublinear, gibbous in the middle, with broad, sub-

truncate ends. L. 0,oi5; B. 0,oo4 mm. Central area quadrate, not very large. Strise 20 in 0,oi

mm., radiate throughout. — N. Seminulum (tRUN. Verh. 1860 p. 552 PI. IV f. 3. Lagst. Spitsb.

D. PI. II f. 9. V. H. Syn. p. 107 PL XIV f. 8, 9. N. Saugerri Desmaz in V. H. Syn. f. 8 a'.

Fresh or slightly brackish water: Spitsbergen (Lagst.), Sweden (Bollnas in Helsingland,

Koon in Bohuslan)! Belgium (V. H.), Japan! Greenland!

Var. fragilarioides Grbn. (1880). — Strise somewhat coarser. — Grun. in V. H. Syn. f. 10.

3. N. Botseana Rabh. (1852). — V. elliptical with rounded ends. L. 0,oi3 to 0,024; B. 0,oo6

to 0,008 mm. Central area large and broad, reaching near to the margin. Terminal fissures of

the median line in contrary direction. Strise about 28 in 0,oi mm., radiate throughout. — Stauro-

neis Boteeana Rabh. Hedw. I p. 103 PL XIII f. 7 (1852). Grun. Verh. 1860 p. 565 PL VI f. 14.

Stauron. minutissima Lagst. Spetsb. D. p. 39 PL I f. 13 (1873). Stauron. ovalis Greg. M. J. IV
PL I f. 36 (1856). Stauron. Cohnii Brun D. des Alpes p. 91 PL IX f. 10 (1880). Navic. Boteeana

V. H. Syn. PL XIV f. 17—19.

Fresh water: Spitsbergen (Ldt), Sweden! Finland! Austrian alps (Grun.).

Var. excentrica Grun. (1880). — Median line somewhat excentric. — Grun. in V. H. Syn.

XIV f. 20.

Var. ohlongella Grun. (1880). — Valve narrow elliptical. — Grun. in V. H. S. XIV f. 21.

Nav. ohlongella Grun. Verh. 1860 p. 551 PL IV f. 4?
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4. N. Haradaae Pant. (1893). — V. broadly elliptical, with broad, rounded ends. L. 0,025

;

B. 0,018 mm. Axial area indistinct. Central area large, somewhat transverse, half as broad as

the valve. Striee 20 in 0,oi mm. radiate throughout. — Pant. Ill PI. VI f. 100.

Habitat? »Sentenai» (Pant.).

5. N. depressa Cl. (1891). — V. elliptical, with rostrate ends. L. 0,022; B. 0,oo9 mm.
Surface of the valve depressed between the margin and the longitudinal and transverse area.

Central area about V3 of the breadth of the valve. Striae 27 in 0,oi mm., more distant (about 24

in 0,01 mm.) in the middle, slightly radiate, especially near the ends. — Cl. D. of Finl. p. 35

PI. II f. 4.

Fresh water: Sweden, Areskutan in Jamtland! Wernamo, fossil! Finland (Imandrian Lap-

land, Suomenniemi, fossil)!

6. N. binodis Ehb. (1840). — V. strongly constricted in the middle, with rostrate-capitate

ends. L. 0,025; B. 0,oo8 mm. Axial area indistinct. Central area small. Striae about 30 in 0,oi

mm., sligthly radiate. — Ehb. Ber. 1840 p. 18. W. Sm. B. D. I p. 53 PI. XVH f. 159. Grun.

Verh. 1860 p. 551 PL II f. 42. Donk. B. D. p. 38 PI. VI f. 3. V. H. Syn. p. 108, Suppl. PI. B. f. 33.

Fresh water: England (Sm.), Belgium (V. H.), Switzerland! Japan!

7. N. (Dickieia) ulvacea Bbrkl. (1844). — V. linear-elliptical, with rounded ends. L. 0,025

to 0,035; B. 0,008 to 0,012 mm. Axial area indistinct. Central area a narrow, transverse fascia

furcate at the margin. Striae 16 in 0,oi mm., slightly radiate at the ends. Frustules in leaf-like,

flat and stipitate gelatinous mass, in length about 1 to 5 cm. — Dickieia ulv. Bbrkl. in Kiitz.

Bac. p. 119. V. H. Syn. PI. XVI f. 10.

Marine: Scotland (Dickie), Ireland (O'Meara), Balearic Islands!

8. N. asymmetrlca Pant. (1893). — V. narrow elliptical, obtuse. L. 0,025; B. 0,oi mm.
Central area a broad fascia, reaching the margins, where is, unilaterally, in the middle of the area

a single stria. Striae radiate, 19 in 0,oi mm. — Pant. Ill PI. VII f. 110.

Habitat? »Sentenai» (Pant.).

9. N. mntica KtiTZ (1844). — V. of variable shape, elliptic-lanceolate, frequently with un-

dulated margins. L. 0,oi3 to 0,033; B. 0,oo7 to 0,oii mm. Axial area narrow. Central area

large, transversely dilated, with an isolated punctum on one side of the central nodule. Striae 18

to 20 in 0,01 mm. radiate at the ends, distinctly punctate. A few of the median striae shorter

than the rest. — KtJTZ Bac. p. 93 PL III f. 32 (according to Arnott). GrRUN. A. D. p. 40.

'^Forma Cohnii- HilsE (1860). — V. elliptic-lanceolate, with rounded ends. — Stauron. Cohnii

HiLSB Beitr. p. 83. N. mutica v. Coh. V. H. Syn. p. 95 PL X f. 17. Stauron. polymorpha Lagst.

Spitsb. D. p. 39 PL I f. 12.

' Brackish water: Spitsbergen! Belgium (V. H.), Bengal! Daintree River, Australia! Lost

Spring' Ranch, Calif.

!

Forma Goppertiana Bleisch (1861). — V. lanceolate. — Stauroneis Semen Ehb. M. G. XXXVIII
A 20 f 1 (1854)? Stauron. Goppertiana Bleisch Rabh. A. E. N:o 1183 (1861). Nav. mutica

Grun. Verh. 1860 p. 538 PL V f. 16. Stauron. Uohnii Schum. Tatra p. 78 PL IV f. 61. N. mut.

V. Goppertiana V. H. Syn. p. 95 PL X f. 18, 19.

Fresh or brackish water: Belgium (V. H.), Nova Scotia! West Indies! Ecuador!

Forma producta Grun. (1880). — V. lanceolate, with broad, truncate ends. — Grun. A. D. p. 41.

Forma ventricosa KtJTZ (1844). — V. inflated, with capitate ends. L. 0,oi6 to 0,022; B. 0,06

to 0,08 mm. Striae 17 in 0,oi mm. — Stauron. ventric. KtJTZ Bac. p. 105 PL XXX f 27. Greg.

M. J. IV PL I f. 10 (1856). Nav. (St.) vent. V. H. Syn. p. 96 PL IV f. 1 b.

Brackish water: Argentina!

K. Sv. Vet. Akad. Hand. Band 26. N:o g. 17
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Var. Peguana Grun. (1879). — V. lanceolate, slightly triundulate with subacute ends. L.

0,04; B. 0,01 mm. Striae in the middle 15 at the ends 20 in 0,oi mm. — Grun. CI. M. D. N:o 188.

Brackish water: Biengal!

Var. Legumen Cl. — V. linear, triundulate, with cuneate, acute ends. L. 0,035; B. 0,oo9

mm. Striae 21 in 0,o) mm.
Fresh water: Surinam!

Forma undulata Hilse (1860). — V. with three to four undulations on the margins. —
Stauroneis undulata Hilse Beitr. p. 83. Nav. mutica v. undulata Grun. A. D. p. 41. V. H. Syn.

p. 95 PI. X f. 20 c.

Brackish water: South Africa! Ecuador!

N. mutica is a very variable species, having the appearance of a Stauroneis, under a low

power. All varieties have the unilateral isolated punctum in the area.

10. N. Kotschyii Gkun. (1860). — V lanceolate, rostrate, with obtuse ends. L. 0,oi36 to

0,022; B. 0,0054 to 0,0068 mm. Axial area narrow. Central area large transversely dilated, without

an isolated punctum. Striae 19 to 23 in 0,oi mm., closer near the ends, radiate, distinctly punctate.

— Grun. Verb. 1860 p. 538 PL IV f. 12. A. D. p. 41. Nav. Kotschyana V. H. Syn. PL X f. 22.

Fresh water, hot springs: Buda-Pest!

11. N. Heufleriana Grun. — V. inflated, with large capitate and flattened ends. L. 0,0244

to 0,032; B. 0,008 to 0,009 mm. Axial area indistinct. Central area large, almost quadrate, with-

out an isolated punctum. Striae 16 in 0,oi mm. — Stauron. Heufleriana Grun. Verb. 1863 p. 155

PL IV f. 10. St. Heufleri. V. H. Syn. PL IV f. 1 a.

Fresh water: Tyrol (Grun.).

This form is very nearly connected with N. mutica var. ventricosa, almost only difference

being absence of an isolated punctum in the central area.

12. N. nivalis Ehb. (1854). — V. with triundulate margins and rostrate-truncate ends.

L. 0,0122 to 0,018; B. 0,00 54 mm. Axial area indistinct, central area large, rounded-quadrate,

without an isolated punctum. Striae 18 to 19 in 0,oi mm. radiate to the ends and composed of

distinct puncta, 18 to 24 in 0,oi mm. — Ehb. M. G. XXXIII B. a f. 5. N. quinquenodis Grun.
Verb. 1860 p. 522 PL III f. 33. Verb. 1863 p. 149 PL IV f. 9. Cl. D. of Finland p. 33 PL II

f. 5. N. undosa Donk. B. D. p. 37 PL VI f. 1 (1871).

Fresh water: Sweden (Upsala)! Finland! Belgium (V. H.), Brtinn (Grun.), Blue Mountains,

Australia!

13. N. obliqua Greg. (1856). — V. broad, elliptic-lanceolate. L. 0,04;B. 0,oi6mm. Median
line slightly sigmoid, with the ends in contrary directions. Axial area very narrow or indistinct;

central area a broad transverse fascia, almost reaching to the margin, where it becomes somewhat
wider. Striae 21 in 0,oi mm., in the middle a little more distant, almost parallel, distinctly

punctate; puncta about 21 in 0,oi mm., arranged in somewhat undulating longitudinal -rows. --

Stauroneis obliqua Greg. M. J. IV p. 11 PL I f. 35. N. obi. Icon. n. PL V f. 26.

Fresh water: Scotland (Loch Leven) Greg., Engl. "Windermere, Grove Coll.! Sweden, bottom-

mud from Vettern!

Gregory's figure shews no structure and a decided sigmoid bent of the median line. The
above description is from a specimen in Groves collection, which perfectly agrees with the descrip-

tion of Gregory. On original specimens from Loch Leven in Deby's collection I could not distinctly

see the sigmoid^ flexure of the median line. Neither could I find the median line sigmoid on
specimens from Abo (Diat. of Finl. p. 34 PL III f. 1), Oregon and the mouth of the Jenissey. Having
had no opportunity of reexamining these specimens I am unable to state whether I am guilty of

a mistake on this point, or these forms represent a variety with straight median line. In all cases

the above description refers to a specimen, doubtless identical with Stauroneis obliqua Greg.
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14. N. Szaboi Pant. (1889). — V. linear elliptical, with rounded ends. L. 0,123; B. 0,029

mm. Central area large, dilated outwards. Striae 12 in 0,oi mm. parallel, convergent at the ends,

punctate, puncta forming longitudinal rows. — Pant. II p. 54 PL VI f. 120.

Brackish water: Hungary fossil (Pant.).

This species is unknown to me and I have placed it with some hesitation in this section

as it seems to be most nearly related to N. obliqua.

15. N. Lnger)ieiniii Cl. N. Sp. — V. rhomboid, very dilated in the middle, with truncate

ends. L. 0,027 to 0,033; B. 0,oi3 to 0,oi4 mm. Axial area very narrow; central area a broad

transverse fascia, reaching nearly to the margin, without an isolated punctum. Striae 18 in 0,oi

mm., radiate at the ends, coarsely punctate; puncta about 16 in 0,oi mm.
Fresh water (moist rocks): Ecuador, Pichincha!

This species has the outline of Anomoeoneis Follis and is remarkable for its large central

area. The central nodule seems to be stauroid.

16. N. bacilliformis G-run. (1880). — V. linear, with broad, rounded ends, frequently some-

what gibbous in the middle and at the ends. L. 0,032 to 0,045; B. 0,oo9 toO,oi mm. Central area

rectangular, half as broad as the valve. Striaj 12 to 15 in 0,oi mm. at the middle, 20 to 22 in

0,01 mm. at the ends, where they are radiate and curved. — GrRUN. A. D. p. 44 PL II f. 51.

V. H. S. PL XIII f. 11. Pant. Ill PL III f. 49.

Fresh water: Norway, Dovre (G-run.), Finland! Australian Alps (Eiewa Lagoons)! Ecuador!

17. N. Pupula KuTZ. (1844). — V. linear, frequently gibbous in the middle, with broad,

rounded or subtruncate ends. L. 0,022 to 0,037; B. 0,oo7 to 0,oo9 mm. Terminal nodules with

two lateral expansions. Central area about '/s ^^ broad as the valve, quadrate. Striae 13 to 15

in 0,01 mm. at the middle, 22 to 23 in 0,oi mm. at the ends, radiate at the ends, very finely

punctate. — KtJTZ. Bac. p. 93 PL XXX f. 40. N. Fup. var. genuina Grun. A. D. p. 45 PL 11

f. 53. V. H. Syn. p. 106 PL XIII f. 15, 16. Stauroneis WittrocUi Ldt. Spitsb. D. p. 38 PL II

f. 15 (1873) (perhaps N. bacilliformis). Stauroneis tatrica Gutwinsky Mat. fl. Galicyi 1890 p. 24

PL I f. 20 (perhaps N. bacilliformis)? Schizostauron? tatric. De Toni Notarisia 1890 p. 196.

Fresh water: Spitzbergen! Sweden! Finland! Norway! Belgium! England! Bengal! Austra-

lian Alps! Japan! New Zealand! Sandwich Islands! South Africa! Greenland! Kansas! Argentina!

Ecuador!

Var. rectangularis Greg. (1854). — V. linear with broad, subrostrate ends. — Stauroneis

rectangularis Greg. M. J. II PL IV f. 17. N. Fup. v. red. Grun. A. D. p. 45.

Fresh water: Scotland (Greg.).

Var. bacillaroides Grun. (1880). — V. linear with rounded ends. — Grun. A. D. p. 45.

Naviculse Entoleise Cl.

Valve symmetrical, linear-lanceolate or fusiform to elliptical, rarely constricted. Median

line with somewhat distant central pores. Axial and central areas combined in a more or less

broad, lanceolate space. Striae fine, finely punctate, radiate at the ends. Connec;ting zone not

complex.

This section comprises forms in some respects intermediate between those of the sections Nav.

microstigmaticce and Nav. leevistriata. Some of them appear to be: related to the Nav. fusiformes,

but differ in the more distant; central pores and in the axial area.

The species of this section partly inhabit fresh, and partly salt water. Some of the small

fresh-water species usually grow in filaments, and are then called Diadesmis.
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Artificial key.

^ j Small forms. L. 0,o2 mm. or less

{'

{'

\ Larger — L. 0,04 or more .... 7.

Striae 13 to 16 in 0,oi mm 3.

much finer 4.

( Striae nearly parallel N. Scutum V. H.

\ — radiate — . . N. infirma Gruii.

Stria about 21 in 0,01 mm N. confervacea KtJTZ.

— 33 — — 5.

f Valve gibbous in the middle and at the ends .....' N. contenta Grun..

\ — — — — but not at the ends . . ... 6.

Valve sublinear N. Flotowii Gkun.

subelliptical N. perpusilla Grun.

I Valve with undulated margins N. polygihba Paht.

I
— — non — — .

,

8.

Valve elliptical with rounded ends 9-

lanceolate or fusiform . . . 11.

{Terminal fissures in contrary direction . . . . .... . . N. fallax Cl.

'— — — the same — . . ... . ... 10.

{Puncta twice as close as the striae . ... . . . N. Beta Cl.

— as close as the striae . . . . ... N. Hochstetteri Grun.

.(
^ I Valve broadly lanceolate . . ..... . .12.

\ — narrow — or fusiform . . . . . .... 16.

..„ i Puncta forming straight, longitudinal rows . N. Iota Cl.

\ — — undulating — —
. . ... 13.

^„ ( Area broad ..... . 14.

\ •— narrow .... . . 15.

[
Striae 10 in 0,01 mm. . . . . N. semitecta A. S.

14. < — 13 — . . . . . N. occidentalis Cl.

I
— 19 — . . . . JV. definita Grove a. Stubt.

I
Valve rostrate N. mocsarensis Pant.

15. ! — obtuse ... . N. Bdumleri Pant.

I
— acute N. Kappa Cl.

.,„ j Valve fusiform 17.

\ — narrow lanceolate ... . N. Foliola Bbun a. Temp.

9.

10.

..„ j StriaStriae radiate in the ends . N. monmouthiana Grun.

8 I'
\ — not N. inornata Grun.

almost parallel . ... 18.

,_ , Striae ^crossed by two lines» . N. fusoides Grun.

1. N. contenta Grun. (1880). — V. linear, gibbous in the middle, with broad capitate ends.

L. 0,007 to 0,01 ; B. 0,oo2 to 0,oo25 mm. Axial area narrow, linear, slightly dilated in the middle.

Striee almost parallel 36 in 0,oi mm. — N. trinodis V. H. Syn. PL XIV f. 31 a. N. contenta

Grun. in V. H. Syn. p. 109.

Fresh water (on moist rocks and mosses): Sweden (TroUhattan)! Finland (Abo)! Belgium

(V. H.), Salzburg! Amsterdam Island!

Var. biceps Arnott Ms. — V. not gibbous in the middle. — Diadesmis biceps Arnott (accoi^-

ding to Grun.). Nav. trinodis var. biceps V. H. Syn. XIV f. 31 b.

Fresh water: Belgium (V. H.), Ecuador!

2. N. (Diadesmis) Flotowii Grun. (1880). — V. narrow, lanceolate, with broad, obtuse

ends. L. 0,oi5; B. 0,oo4 mm. Area narrow, lanceolate. Strise radiate, 35 in 0,oi mm. — Grun.

V. H. Syn. p. 109 PI. XIV f. 41.

Fresh water: Belgium (V. H.), France (V. H. T.).
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3. N. perpusilla GtRdn. (1860). — V. subelliptical, gibbous in the middle and with broad,

subtruncate ends. L. 0,012; B. 0,oo4 to 0,oo5 mm. Area lanceolate, narrow. Strise about 30 in

0,01 mm., radiate throughout. — Grun. Verb. 1860 p. 552 PL IV f. 7. V. H. Syn. PL XIV f. 22, 23.

Fresh water (on moist rocks, earth etc.): Scotland (Aberdeen)! Sweden (Taberg in Smaland)

!

Finland (Lapland to Abo)! Arctic America!

4. N. (Diadesmis) confervacea Kutz (1844). — V. thick, lanceolate, obtuse. L. 0,02; B.

0,005 to 0,0 7 mm. Area lanceolate. Striae 20 to 22 in 0,oi mm. radiate throughout, finely-

punctate. Frustules cohering in long bands. — Kutz Bac. p. 109 PL XXX f. 8. Gkun. Novara
p. 21 PL I f. 19. N. (Diad.) conf. V. H. Syn. XIV f. 36.

Fresh water, tropics: Jamaica! Hio Janeiro! Marquesas Island! Sandwich Islands!

Var. peregrina W. Sm. (1861). — V. ellipticaL L. 0,oi2 to 0,oi5; B. 0,oo6 to 0,oo6 5 mm.
Striae 22 in 0,oi mm. — Diadesmis peregrina Pritch Inf. p. 923. Grdn. Novara PL I f. 20.

New. confervacea var. peregrina, et hungarica Grun. in V. fl. Syn. PL XIV f. 37, 38.

Fresh water: Eangoon! Australian Alps (Riewa Lagoon)! Tahiti (Grun.), Jamaica! Ecuador!

5. N. Scutum (SCHUM.?) V. H. (1880). — V. narrow elliptical, with rounded ends. L. 0,03;

B. 0,01 mm. Area narrow, lanceolate, dilated around the central nodule. Striae 16 in 0,oi mm.,
very slightly radiate, finely punctate. — Schum. Pr. D. p. 188 f. 45 (1862)? V. H. Syn. p. 98

PL XI f. 14.

Fresh water: Belgium (V. H).
N. Scutum V. H. and N. infirma Grun. are, as far as I may judge from the descriptions

and the figures, closely akin, the only diff'erence being that the strise of the former are less radiate.

The Nav. Scutum Schum. from the KOnigsberg deposit has about the same size, and 14 strige in

0,01 mm., but no area, so it seems doubtful whether it be the same species as Van Heurck's. The
Nav. Scutum Schum. is perhaps a form of Cocconeis Flacentula. Another small form of about the

same outline and size and with 15 parallel strise in 0,oi mm., but without area is Nav. ignobilis

Pant. (II p. 48 PL XXV f. 367, 1889) from the brackish strata of Kavna, Hungary. A similar

form is N. debilis Pant. Ill PL VI f. 98. Having had no opportunity of examining these forms I

am unable to decide whether or not they are identical.

6. N. inflrma Grun. (1882) — V. linear elliptical, with rounded ends. L. 0,02; B. 0,oo7 mm.
Area narrow, lanceolate. Strise 13 (middle) to 17 (ends) in 0,oi mm. radiate throughout and finely

punctate. — Grun. Foss. D. Oster. Ung. p. 146 PL XXX f. 53.

Fresh water: Hungary fossil (Dubravica Grun.).

7. N. inornata Grun. (1880). — V. fusiform, convex. L. 0,o5 to 0,09; B. 0,o88 mm. Median
line with approximate central pores. Area narrow, lanceolate. Strise 19 to 21 in 0,o 1 mm. at the

middle, 23 to 24 in 0,oi mm. at the ends, almost parallel. — Grun. A. D. p. 46 PL III f. 66.

N. Acus Cl. a. D. p. 14 PL III f. 55. N. Hahnii Petit Cape Horn D. p. 124 PL X f. 11 (1888).

N. filiformis Pant. Ill PL XXXIX f. 538 (1893)?

Marine: Finmark! Bohuslan! Mediterranean (Pithaisian Island)! He de Brehat, Manche!

Cape Horn!

N. inornata seems to have a longitudinal line crossing the strise, but this line is an optical

illusion, arrising from the convexity of the valve. This species forms a passage from this group

to the section N. fusiforraes, which has no distinct area, parallel striae, and very approximate

central pores.

8. N. fusoides Grun. (1880). — V. narrow, linear-lanceolate, with more or less obtuse ends.

L. 0,05 to 0,12; B. 0,007 to 0,0 12 mm. Axial area narrow. Strise 21 to 25 in 0,oi mm. slightly

radiate, crossed by two longitudinal lines. — N. suhula Grun. Verb. 1860 p. 548 PL III f. 24.

N. fusoides Grun. A. D. p. 46.

Marine: Bohuslan (Grun.), Mediterranean Sea (Grun.).
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I have not seen this species, which according to Grunow resembles N. inornata. The two

distinct longitudinal lines seem to indicate that N. fusoides is a Caloneis.

9. N. Foliola Bkun a. Temp. (1889). — V. narrow-lanceolate, subacute. L. 0,08 to 0,i;

B. 0,0 15 to 0,017 mm. Central pores of the median line distant. Striation fine, most visible near

the margin. — Brun a. Temp. D. f. du Japon p. 43 PL YII f. 15.

Marine: Japan, fossil (Brun a. Temp.).

I have not seen this species, which is not sufficiently figured and described to acertain its

proper place.

10. N. inonmoutliiana Gtrun. (1880). — V. fusiform. L. 0,o62 to 0,09; B. 0,oii to 0,022

mm. Median line with somewhat distant central pores and small comma-like terminal fissures

turned in the same direction. Area linear. Strise 16 (middle) to 20 (ends) in 0,01 mm., almost

parallel in the middle, radiate at the ends. — G-run. A. D. p. 46. Icon. n. PI. V f. 20.

Fresh water: N. America fossil (Cherryfield, Monmouth)!

11. N. Banmlerii Pant. (1886). — Y. elliptic-lanceolate, with obtuse ends. L. 0,o96 to

0,11; B. 0,018 mm. Area narrow, linear-lanceolate. Strise 9 in 0,oi mm. almost parallel in the

middle, radiate at the ends, coarsely punctate; puncta 13 in 0,oi mm., forming longitudinal un-

dulating rows. — Pant. I p. 22 PL XII f. 108; II PL XXIII f. 347.

Marine: Hungary, fossil (Pant.).

Var. interrupta Pant. (1886). — Strise 12 to 14 in 0,oi mm. crossed by a marginal line. —
Pant. I 1. c. f. 103.

Marine: Hungary, fossil (Pant.).

I have not seen this species, which I have provisionally placed in this section. It is perhaps

akin to Nav. rhomhica. The terminal fissures seem, according to the fig. 103 in Pantocseks work,

to be turned in contrary directions.

12. N. OCCidentalis Cl. N. Sp. — V. lanceolate, with slightly protracted ends. L. 0,04 to

0,045; B. 0,015 to 0,02 mm. Axial area moderately broad somewhat dilated in the middle. Strise

13 in 0,01 mm. radiate throughout coarsely punctate; puncta about 16 in 0,oi mm.
Fresh water: Pitt River (Oregon), fossil (Grrove Coll.)!

This species has some resemblance to iV. lacustris, from which it differs by its much
broader area.

13. N. semitecta A. S. (1874). — V. lanceolate. L. 0,042; B. 0,oi3 mm. Area lanceolate,

broad. Strise 10 in 0,oi mm., slightly radiate throughout, coarsely punctate. — A. S. Atl. Probe-

tafeLf. 11.

Marine: Campeachy Bay (Atl.).

I do not know this species, which may perhaps be a Mastogloia.

14. Navicula Iota Cl. N. Sp. — V. elliptic-lanceolate, gradually tapering from the middle

to the subacute ends. L. 0,i; B. 0,02i mm. Median line with somewhat distant central pores and
small terminal fissures. Axial area broad, lanceolate. Striae 13,5 (middle) to 16 (ends) in 0,oi

mm., slightly radiate throughout, of equal length in the middle, distinctly punctate; puncta 16 in

0,01 mm. arranged in regular, longitudinal rows. — PL V. f. 22.

Marine: Madagascar (Van Heurck Coll.)!

15. N. Kappa Cl. N. Sp. — V. narrow lanceolate, with elevated, acute ends. L. 0,17;

B. 0,o28 mm. Median line with transversely dilated median pores and elongated terminal fissures,

turned in the same direction. Area narrow near the ends of the valve, gradually widened towards

the middle. Strise 16 in 0,oi mm., not closer near the ends, of equal length and slightly radiate
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in the middle, transverse at the ends, punctate, puncta, 14 in 0,oi mm. forming undulating, longi-

tudinal rows. — PL V f. 21.

Marine: Oamaru, New Zealand, fossil!

16. N. definita Grove a. Sturt (1887). — V. elliptic-lanceolate. Ends obtuse and with

short diaphragms. L. 0,i5; B. 0,04 mm. Median line with the terminal fissures in contrary

directions. Area linear-lanceolate, broad. Striae 18 in 0,oi mm., not closer near the ends, punctate;

puncta, 17 in 0,oi mm., forming longitudinal undulating rows. — GrROVB a. Sturt Q. M. CI. Ill

p. 73 PL VI f. 11.

Marine: Oamaru, New Zealand, fossil!

Var. intermedia Cl. — V. subelliptical, with rounded ends. L. 0,09; B. 0,028 mm. Striae

18 in 0,01 mm., crossed near the margin by a line. — PL V f. 24, 25.

Marine: Oamaru, New Zealand fossil (Tempfere)!

The var. intermedia is a form connecting N. fallax with IS. definita.

17. N. t'allax Cl. N. Sp. — V. elliptic-lanceolate, with rounded ends. L. 0,o85; B. 0,o32

mm. Median line with the terminal fissures in contrary direction. Area very broad, lanceolate.

Striffi 20 in 0,01 mm., radiate throughout, punctate; puncta about 23 in 0,oi mm. The striae

seem to be crossed near the margin by a fine line. — PL V f. 27.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

This interesting species seems at the first view to be Nav. nebulosa, having the outline and

marginal striate band of the latter, but a closer inspection shews that it is entirely different,

having no rows of strife along the median line. In fact it is nearly akin to iV. definita.

18. N. Hochstetteri Grun. (1863). — V. elliptical with broad, rounded ends. L. 0,o27 to

0,057; B. 0,019 to 0,032 mm. Area broad, subrhomboidal. Striae 15 (middle) to 20 (end) in 0,oi

mm. radiate throughout, in the middle alternately longer and shorter, distinctly punctate; puncta

about 17 in 0,oi mm., and close to the area uniting into short lines. — Grun. Verb. 1863 p. 153

PL V f. 2. Novara p. 19. A. S. Atl. VIII f. 53—55.

Marine: Nicobar Island (Grun.), Java! Carpentaria Bay (Atl.), California (Su Pedro, fossil,

Kinker Coll.)! Cape Horn (Petit), Brazil (Atl.).

Var. placita Grove a. Sturt (1887). — L. 0,045; B. 0,025 mm. Striae 14 (middle) to 19

(ends) in 0,oi mm., a few only in the middle being shorter than the others, punctate; puncta 14

in 0,01 mm. — N. placita Grove a. Sturt Q. M. Cl. Ill p. 133 PL X f. 14.

Marine: Oamaru, New Zealand, fossil!

As Grunow has already remarked there is no specific distinction between N. placita and

N. Hochstetteri. Nearly akin to N. Hochstetteri is N. Beta, which differs only by its less coarsely

punctate striae.

19. N. Beta Cl. N. Sp. — V. elliptical, with broad rounded ends. L. 0,043; B. 0,025 mm.

Median line with the terminal fissures in the same direction. Area broad, lanceolate. Striae. 13

(middle) to 17 (ends) in 0,oi mm. radiate at the ends, in the middle alternately longer and shorter,

finely punctate; puncta about 26 in 0,oi mm. — Pi. V f. 30.

Marine: Japan (Tempore)!

20. N. polygibba Pant. (1893). — V. lanceolate subapiculate, ends; margins with four

undulations. L. 0,055; B. 0,025 mm. Axial area narrow, not dilated in the middle. Striae

radiate throughout, 16 in 0,oi mm. punctate; puncta 16 in 0,oi mm. — Pant. Ill PL V f. 85.

Habitat:? Kavna-Bremia, Hungary, fossil.

Unknown to the author. It has a considerable likeness to N. mutica var. undulata.

21. N. mocsarcnsis Pant. (1893). — V. broad, elliptic-lanceolate, rostrate. L. 0,053; B.

0,026 mm. Axial area narrow, dilated towards the middle, where it expands into a somewhat trans-
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verse central area. Striae 9 in 0,oi mm., radiate throughout, coarsely punctate; puncta 12 in 0,oi

mm. — Pant. Ill PL XXIII f. 340.

Habitat:? Mocsar. (Pant.).

This form resembles N. amphibola or N. Placentula. Unknown to the author.

Naviculse Bacillares Cl.

Valve linear to elliptical, usually with broad and rounded ends. Median line straight, en

closed by siliceous thickenings. Terminal nodules incrassate. Axial area usually narrow or in-

distinct; central area very small. Structure: fine transverse striae, more distant in the middle than

elsewhere, slightly radiate througbout and curved, very finely punctate. Connecting zone simple.

This section comprises forms, which are nearly akin to the N. mesoleice, and it would perhaps

be more natural to include in this group N. Pupula and N. hacilliformis, which are closely con-

nected with N. Pseudobacillum. On the other hand, the nature of the strise, which are more

distant in the middle, indicates a relationship to the section N. decipientes. In the section Bacillares

I have included a form, which in some respects is aberrant from the rest, viz. N. americana, which

has a broad, axial area and almost equidistant strige. Nevertheless, this form is connected by N_

Lambda with N. Bacillum, and I think it better to place it in this group rather than in the

section iV. mesoleice, with which it has still less affinity, or to form a separate group for this single

species as Van Hburck has done in his synopsis.

Artificial hey.

^
( Axial area broad . .... , . N. americana Ehb.

( — — narrow or indistinct ... . . . . . . . 2.

Central and terminal areas with stigmas . . N. trinotata Pant.
— — — — without — . . . 3.

., j Terminal nodules laterally expanded . . . N. Pseudobacillum Grun.
'''

\ - -not - -
. 4.

{

. / Length 0,06 to 0,i mm.

\ — 0,05.') or less .

Valve linear . .

— elliptical

Terminal fissures comma-like

»{
j
Termir

5.

6.

. N. Lambda Cl.

N. Riojas Cl.

N. subhamulata Gbun.

not prolonged . . .... ]S[. Bacillum Gbtin.

1. N. americana Ehb. (1843). — V. broad, linear, with rounded ends. L. 0,o55 to 0,i;

B. 0,014 to 0,017 mm. Central nodule strong, with one or two pore-like puncta. Axial and
central areas uniting in a very broad space, somewhat dilated in the middle. Strise 16 in 0,oi mm.,

of equal length, parallel in the middle, radiate in the ends. — Ehb. Am. p. 129 M. G. II: 2, f. 16.

V. H. Syn. p. 105 PL XII f 37. N. am. var. bacillaris HfeiB. a. PfinAG. D. d'Auvergne p. 116

PL IV f. 13. N. am. var. minor H^rib. a. Perag. 1. c. f. 12 (1893).

Fresh water: Sweden (Lake Rosslangen in Calmar Ian)! Finland (Abo)! Belgium (V. H.),

Australian Alps (Riewa Lagoons)! America (Crane Pond, Boxford, Mass. etc.)!

This species is very characteristic and not to be mistaken for any other. It is widely
distributed, but seems to be rare everywhere.

2. N. Lambda Cl. N. Sp. — V. linear slightly constricted in the middle, with broad,

rounded ends. L. 0,05 to 0,i; B. 0,oi6 ram. Terminal fissures straight in the thick nodules. Axial
area narrow but distinct, linear; central area small orbicular. Striae 13 (middle) to 20 (ends) in

0,01 mm. divergent in the middle, parallel at the ends, distinctly but finely punctate. — PL V f. 19.

Fresh water: Demerara Hiver!
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3. N. Biojoe Cl. (1881). — V. elliptical, with rounded ends. L. 0,o6 to 0,o7; B. 0,o23

to 0,024 mm. Median line in a thick silicious rib, combining the large central nodule with

the thick terminal nodules. Terminal fissures slightly curved. Axial and central area lanited

in a linear space very slightly dilated in the middle. Striae 17 (middle) to 19 (ends) in 0,oi mm.,

radiate throughout, indistinctly punctate, crossed by a shallow, longitudinal depression. — Cl. D.

fr. Gronl. and Argentina p.. 12 PI. XVI f. 2.

Fresh water: Argentina (Sierra Famatina)!

4. N. Bacilliim Ehb. (1843). — V. linear with rounded ends. L. 0,03s to 0,055; B. 0,oi to

0,015 mm. Median line in a thick siliceous rib. Axial area narrow slightly enlarged around the

central nodule and expanded at the ends on each side to the full width of the valve. Strise 14

(middle) to 20 (ends) very slightly radiate. — Ehb. Am. PI. IV: 5, f. 8. Grun. A. D. p. 44 PI. II

f. 50. V. H. Syn. p. 105 PI. XIII f. 8. Strose Kliecken f. 8. N. Imvissima Donk. B. D. p. 28

PI. V f. 2 1871?

Fresh water: Sweden (Skane)! Finland! Siberia, Mouth of Jenissey (Grrun.), North Australia!

New Zealand!

Var.? mexicana Grun. (1880). — V. gibbous in the middle. L. 0,05; B. 0,oi mm. Terminal

nodules larger; area abruptly dilated around the central nodule. Striae 18 in 0,oi mm., closer at

the ends, in the middle frequently alternately longer and shorter. — Grun. A. D. p. 44.

Fresh water: Mexico, fossil (Grun.).

Var. Gregoryana Grun. (1880). — V. slightly constricted in the middle. — N. Bacillum

Greg. M. J. IV, PL I f. 4 (1856). N. bac. var. Greg. Grun. A. D. p. 44.

Fresh water: Loch Leven, Scotland Greg.

Var. minor V. H. (1885). — V. half as large as the typical form. Striae 16 (middle) to 20

(ends) in 0,oi mm. — V. H. Syn. p. 105 PL XIII f. 10.

Fresh water: Belgium (V. H.).

Var. lepida Greg. (1856). — V. elliptical with rounded ends. L. O.oa to 0,025; B. 0,oi mm.

Axial area indistinct, central small. Strife 17 (middle) to 26 (ends) in 0,oi mm., slightly radiate

throughout. — N. lepida Greg. M. J. IV PL I f. 25. V. H. Syn. PL XIII f. 12. Icon. n. PL V f. 14.

Fresh water: Sweden (Hernosand foss.)! Finland (Abo)! Scotland (V. H. T.). Argentina

(Sierra Famatina)!

5. N. trinotata Pant. (1893). — V. linear, with broad, rounded ends. L. 0,05 6; B. 0,oi4

mm. Axial area narrow, slightly dilated in the middle, where is an unilateral stigma. Near the

ends of the median lines is also an elongated stigma, placed on contrary sides of the median line.

Striae 21, somewhat radiate in the middle, else parallel. — Pant. Ill PL IX f. 152. .

Habitat? »Kopecz» (Pant.).

6. N. Pseudo-bacilluni Grun. (1880). — V. linear-elliptical, with rounded ends. L. 0,035

to 0,045; B. 0,01 to 0,015 mm. Terminal nodules with two lateral expansions. Axial area narrow,

central area small, rounded. Strise in the middle 13 (Grun. 21 V. H.) in 0,oi mm. at the ends 20

(Grun. 24 V. H.) in 0,oi mm.; radiate throughout, very finely punctate. — N. Imvissima Kutz.

Bac. p. 96 PL XXI f. 14 (1844)? V. H. Syn. PL XIII f. 13? N. leptogongyla Ehb. p. p.? according

to Grun. N. Granum Schum. P. D. II N. p. 58 PL II f. 46? according to Grun. N. Imvissima

and N. Pseudo-bac. Grun. A. D. p. 45 PL II f. 52 1880. N. Pseudo-bac. V. H. Syn. p. 106 PL

XIII f. 9. N. Bacillum var. /J Strose Kliecken f. 9?

Fresh water: Sweden (Boras)! Finland! Belgium (V. H.), Java, foss.! Japan! New Zealand!

Australian Alps! Canada, foss.!

This species described and figured by GrUnow in A. D. was at first believed by him to be

N. leevissima KtJTZ. But as this name may denote some form of -A". Silicula Grunow proposed the

K. Vet. Akad. Haudl. Band 26. N:o 2. 18
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name N. Pseudobacillum. The same form has been since figured in V. H. Syn. f. 9, but on the

same plate GtRUNow figures (f. 13) a smaller form as N. Icevissima KiJTZ. In this, somewhat obscure

figure, the lateral extensions of the terminal nodules are not visible, and it seems uncertain whether

it may be a variety of N. Pseudobacillum or of N. JSacillum or perhaps N. subhamulafa.

7. N. subliainulata G-run. (1885). — V. linear, slightly gibbons in the middle, with broad,

rounded ends. L. 0,02; B. 0,oo5 mm. Terminal nodules not laterally extended. Terminal fissures

comma-like. Axial area indistinct, central very small. Striae about 26inO,oi mm. slightly radiate

throughout. Frustule with triundulated margins. — GtEUN. in V. H. Syn. p. 106 PI. XIII f. 14.

rre,sh water: Belgium (V. H.).

Naviculse Decipientes Grun. (1880).

Valve lanceolate to linear, with subacute to truncate, frequently rostrate or capitate, ends.

Axial and central areas small or indistinct. Terminal nodules not very thick. Central nodule

frequently transversely dilated. Structure: finely punctate striae, slightly radiate or almost pa-

rallel, more distant in the middle, than at the ends. Connecting zone not complex.

This group is nearly akin to the Nar. bacillares, which differ in the incrassate terminal

nodules, and also to Nav. microstigmaticce. Some few forms are slightly asymmetrical and have

for this reason been considered as CymheUcp, but they are, no doubt, more closely allied to the

symmetrical forms of this section. On the other hand some Cymbellw (as C. cequaJis) appear

to be related to species of this group.

Artificial hey

{Valve acute

— obtuse . .

J
Median line broad, ilexuose . .

\ — — straight, filiform .

j Margins undulated

\ — not —
( Valve lanceolate . .

n
— linear . .

Ends rostrate or capitate .

— not — —
„

J
Median striae alternately longer and shorter

' \ — — not — — — —
7

8.

9.

10.

{Striae 20 or less in 0,01 mm. . . .

— 30 or more — —
I Striae radiate throughout

\ — parallel at the ends ....
Linear-elliptical with broad ends .

Lanceolate — narrow —
\Val\e lanceolate ... ...

linear .

I:

I' ~

{_ ^ I Valve centrally gibbous

\ — not —
Median striae shortened

— — not —

N. ramphoides Pant.

. . . . 2.

. . . N. Semen Ehb.

. 3.

4.

5.

. . N. integra W. Sm.

N. Lagerstedtii Cl.

. 6.

9.

. . N. inflata Donk.

7.

N. subtilissima Cl.

N. Lundstromii Cl.

N. protracta Geun.

, . N. seminoides Cl.

N. brasiliana Cl.

N. Crucicula W. Sm.

11.

. . N. gibbula Cl.

12.

N. subinflata Donk.

N. Kdlfvensis Gkun.

1. N. Semen Ehb. (1843). — V. elliptic-lanceolate, with broad, almost truncate, frequently

slightly rostrate, ends. L. 0,o5 to 0,09; B. 0,023 to 0,029 mm. Median line flexuose. Axial area

narrow, linear; central area small, orbicular. Striae in the middle 8 in 0,oi mm., of equal length.
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radiate; terminal stri<3e 13 in 0,oi mm., slightly convergent; all finely punctate. — Ehb. Am. I: 2,

f. 17. M. G. XVI, I f. 11? W. Sm. B. D. I p. 50 PL XVI f. 141. Donk. B. D. p. 21 PI. Ill

f. 8. A. S. Atl. LXXII f. 1. Gkun. Franz Josephs Land D. p. 99 (47) PL I f. 34. AmpMprora
navicutaris Ehb. Micr. G-. Ill: i, f. 10, 11.

Fresh water: Franz Josephs Land (Grun.), Sweden (Lule Lappmark living, common in post-

glacial, lacustrine deposits)! Finland, foss.! England (Hull) Donk., G-ermany, Harz (Atl.); Bohemia,

Eger fossil! North America: common in diatomaceous earths (Nova Scotia, Canada West, Wash-
ington territory etc.)!

What Nav. Semen of Ehrenberg may denote is impossible to decide, as the figures published

by Ehrenberg cannot be recognized. The figure in W. Smith Brit. Diat. is not good, but leaves

little doubt that the author meant the same species, which now is generally believed to be N. Semen.

On the other hand there can be no doubt that AmpMprora naviculoides of Ehrenberg is the same

species as our N. Semen. N. Semen seems to be a northern species, rarely found living, but fre-

quently in postglacial deposits of Scandinavia and North America. It is not mentioned by Brun
as an inhabitant of the Alps, nor by Belloc as occurring in the Pyrenees. Its occurrence in a

living state in the Harz is an interesting fact and suggests that it may be a survival from the

post-glacial epoch.

2. N. (Biadesmis) seminoides Cl. & Grove N. Sp. — V. elliptic-lanceolate, with truncate

ends. L. 0,027 to 0,045; B. 0,oi to 0,oi2 mm. Axial area narrow linear, suddenly dilated to a

small, orbicular central area. Striae in the middle 16 in 0,oi mm., alternately longer and shorter,

divergent; strise at the ends about 23 in 0,oi mm. slightly convergent, all finely punctate.

Slightly brackish water: West Indies, Jamaica (Grove Coll.)! Ecuador!

This small form resembles in outline N. Semen. The frustules form in living state coherent

filaments.

3. N. brasiliana Cl. (1881). — V. lanceolate, with subacute ends, often slightly asymmetrical.

L. 0,035 to 0,065; B. 0,oi2 to 0,0 18 mm. Median line straight; its terminal fissures in the same

direction. Axial area narrow, linear, somewhat dilated around the central nodule. Strise in the

middle 18 in 0,oi mm, divergent alternately longer and shorter; towards the ends 21 to 22 in

0,01 mm.; at the ends convergent; all distinctly punctate; puncta (on the median strise about 18

in 0,01 mm.) forming undulating, longitudinal rows. — Cynihella brasil. Cl. N. R. D. p. 4 PL I f. 4.

Fresh water: Brazil! Calif. (St. Rosa in Grove Coll.)! Ecuador in mineral springs at Tesalia

Prov. Pichincha!

4. N. inflata .Donk. (1870). — V. lanceolate with capitate ends. L. 0,022 to 0,o26; B. 0,oo7

to 0,008 mm. Axial area indistinct, central area small, irregular. Strise in the middle 19 in 0,o]

mm., somewhat divergent and of unequal length; other strise 22 to 23 in 0,oi mm., convergent at

the ends, all indistinctly punctate. — Donk. B. D. p. 21 PL III f. 9 (nee Kiitz. = X. hunyarica?)

Cl. D. of Finl. p. 37 PL II f. 2 (1891).

Fresh water: Ireland (Lough Mourne foss. Donk.), Sweden (Lake Rosslangen in Kalmar

Ian, Rimforsa in Westergotland) ! Finland, foss.! N. America (Houghton, Michigan, foss.)!

5. N. ramphoides Pant. (1889). — V. narrow, rhombic-lanceolate, with acute ends, very

convex. L. O.ose to 0,09; B. O.oia mm. Median line with approximate central pores. Axial area

indistinct. Central area (by the distant median strise) a narrow transverse fascia. Striae about

14 in 0,01 mm. (the median more distant) very slightly radiate, at the ends transverse, indistinctly

punctate. — Pant. II p. 53 PL V f. 97, 98.

Brackish water: Hungary, fossil!

6. N. Crucieula W. Sm. (1853). — V. lanceolate to elliptic-lanceolate, with somewhat obtuse

ends. L. 0,04 5 to 0,o7; B. 0,015 to 0,oi9 mm. Central nodule transversely dilated. Axial and



140 p. T. CLEVE, SYXOPSIIS OF THE NAVICULOID DIATOMS.

central areas indistinct. Strise about 16 in 0,oi mm. the median stronger and more distant, very

slightly radiate, at the ends parallel, all finely punctate. — Stauronein Cruciciila W. Sm. B. D.

1 p. 60 PI. XIX f. 192. Ldt. Spitsb. D. p. 37 PI. II f. 14. N. cruc. Donk. B. D. p. 44 PI. VI
f. 14. V. H. Syn. p. 96 PL X f. 15. Stauroneis dilatata W. Sm. B. 13. 1. c. f. 191?

Brackish water: Spitsbergen! Baltic! Coasts of the North Sea (Sweden! England! Belgium

V. H.), Atlantic coasts of North America!

Var. obtusata Grun. (1880). — Smaller, broadly lanceolate, with rounded obtuse ends. L.

0,025 to 0,05; B. 0,01 to 0,oi6 mm. Striae 17 in 0,oi mm. — Nav. Crude, oar. obt. Geun. A. D.

p. 35 PL II f. 37.

Brackish water: Grun.

Var. minuta Grun. (1860). — V. broadly lanceolate, with slightly rostrate ends. — L. 0,o2;

B. 0,01 mm. Strife 19 in 0,oi mm. — Staur. Crucicula var. minuta Grun. Verb. 1860 p. 567

PL VI f. 15.

Marine: Adriatic (Grun.).

7. N. gibbula Cl. N. Sp. — V linear, slightly gibbous in the middle, with broad, truncate

ends. L. 0,033 to 0,043; B. 0,oo85 to 0,oi mm. Axial area indistinct. Central area very small,

rounded. Strise 16 (middle) to 21 (ends) radiate in the middle, where they are of equal length,

slightly radiate in the ends, distinctly punctate, puncta (about 22 in 0,oi mm.) forming longi-

tudinal rows. — N. gibberula Lagst. Spitsb. U. p. 30 PL I f. 7 (1873). — N. gibbula Icon. n. PL V f. 17.

Fresh water (moist earth etc.): Spitsbergen! Beeren Eiland (Ldt.).

Var. oblonga Lagst. (1873). — V. linear not gibbous in the middle. — Nav. gibberula var-

oblonga Lagst. 1. c. p. 31.

Fresh water: Spitsbergen (Lagst.).

Var. capitata Lagst. (1873). — V. strongly gibbous in the middle, with dilated, rounded

truncate ends. — N. gibberula car. capitata Lagst. 1. c. p. 31 PL I f. 7 «'.

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.).

8. N. Lundstromii Cl. (1880). — V. linear-lanceolate, with subrostrate, broad ends. L. 0,o34

to 0,05 1; B. 0,0 11 to 0,013 mm. Median line with the terminal fissures in the same direction.

Axial area narrow, slightly dilated around the central nodule. Strife 16 (middle) to 20 (ends) in

0,01 mm., radiate throughout, finely punctate, in the middle of equal length. — Cl. A. D. p. 13,

36, PL II f. 39.

Brackish water: Sea of Kara (Jamal)!

Var. Frieseana Grun. (1879). — V. with broad rostrate-capitate ends, slightly asymmetrical.

L. 0,032 to 0,048; B. 0,oi2 to 0,015 mm. Strife 16 to 18 in 0,oi mm. (middle) or 20 to 22 in 0,oi

mm. at the ends, in the middle radiate and of eqiial length, at the ends radiate, distinctly punctate,

puncta (about 20 in 0,oi mm.) forming undulating longitudinal rows. — Gymbella Frieseana Grun.

in Cl. M. D. N:o 261. Icon. n. PL V f. 18.

Brackish water: Finmark (Tana Elf)!

9. N. protracta Grun. (1880). — V. linear, with rostrate and truncate ends. L. 0,0 2 2 to

0,035; B. 0,008 to 0,01 mm. Axial area very narrow; central very small. Strise 12 (middle) to 20

(ends) in 0,oi mm., slightly radiate in the middle, transverse at the ends, coarsely punctate, puncta

about 17 in 0,oi mm. — N. Cruc. car.? prot. Grun. A. D. p. 35 PL II f. 38. V. H. Syn. p. 96

Suppl. PL B f. 27. Foss. D. Oster. Ung. p. 146 PL XXX f. 47. N. Troglodytes Pant. II p. 54

PL XI f. 184 (1889)?

Brackish water: Salines of the mainland of Europe (Grun.), Belgium (V. H.), Hungary,
foss. (Pant.) — Cameroon!

Var. maxima Cl. — L. 0,o8; B. 0,oi6 mm. Strise about 14 to 15 in 0,oi mm.
Fresh water: Rio Purus, Brazil (Deby Coll.)!
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10. N. Integra W. Sm. (1856). — V. lanceolate-elliptical, margins with 3 to 5 undulations,

and rostrate-apiculate ends. L. 0,02 7 to 0,03; B. 0,oo8 to 0,oo9 mm. Axial area indistinct, cen-

tral very small. Strife about 23 in 0,oi mm., more distant in the middle, slightly radiate at the

ends. — Pinnularia rostraia Greg. M. J. IV PI. I f. 14 (1856). Finn, intcgra W. Sm. D. II p. 96.

Nav. inteyra Ealfs. in Pritch. p. 895 (1861). Donk. B. D. p. 40 PL VI f. 8. Grun. A. D. p. 36.

V. H. Syn. p. 96 PI. XI f. 22. Cymbella integra A. S. Atl. PI. LXXI f. 64—66. Stauroneis

JanisrUi Kabh. Alg. Eur. 848 (1859)? i

Brackish water: Holstein! England (W. Sm.), Belgium (V. H.).

11. N. Lagerstedtii Cl. N. Sp. — V. linear with triundulated margins and broad, obtuse ends.

L. 0,028; B. 0,006 mm. Areas indistinct. Striise 11 (middle) to 15 (ends) in U,oi mm. slightly

radiate, parallel at the ends. — Nav. sp. Lagst. Spitsb. D. p. 35 PI. II f. 12 (1873).

Fresh water: Spitsb. (Lagst.).

12. N. subtilissiina Cl. (1891). — V. linear, with capitate ends. L. 0,032; B. 0,oo5 mm.
Axial area indistinct, central small. Strise about 40 to 45 in 0,oi mm. in the middle stronger,

more distant and more radiate; other stride slightly radiate. — Cl. D. of Finl. p. 37 PL II f. 15.

Stauroneis linearis Lagst. Spitsb. D. p. 37 PL II f. 13?

Fresh water: Finland (Imandra Lappmark)! Sweden (Westerbotten, Degernas)! Spitsbergen

(Lagst.).

13. N. Kalfveiisis Grun. Ms. — V. linear with rounded ends. L. 0,02; B. 0,oo5 mm.
Areas indistinct. Strise 24 (middle) to 27 (ends) in 0,oi mm.

Fresh water: Kalfva, Alands socken, Sweden, fossil (Grun.).

14. N. subinflata Grun. (1883). — V. linear, more or less gibbous in the middle, with

rounded ends. L. 0,o25 to 0,04; B. 0,oo8 mm. Axial area indistinct, central small irregular.

Striae about 19 in 0,oi mm., almost parallel. The three or four median strise are shorter and much
more distant than the others. Frustule in the zonal view rectangular; the connecting zone with

faint longitudinal lines. — Grun. in Cl. Vega p. 470 PL XXXVII f. 50.

Marine: Cape "Wankarema! Arctic America! Norway, Grip!

Var. elliptica Cl. — V. elliptical with rounded ends. L. 0,035; B. 0,oi3 mm. Strise 20

in 0,01 mm.
Marine: Adriatic (CL M. D. N:o 210).

Naviculse Microstigmaticse Cl.

Valve elongated, usually lanceolate to linear, never panduriform. Axial area narrow or in-

distinct. Central area small and rounded, or a transverse stauros. Structure: smaU, but distinct,

puncta arranged in parallel, or slightly radiate, transverse striae, and undulating longitudinal

rows, the median transverse strise not alternately longer and shorter, connecting zone complex

or simple.

This large section comprises a number of species, hitherto placed in Navicula, Stauroneis^

Fleurostauron, Schi^osiauron and Schizonema. The may be classed in the following divisions:

1. Stauroneis. Central nodule transversely dilated into a simple stauros. No diaphragms

at the ends of the valve. Connecting zone simple.

2. Fleurostauron. Like Stauroneis, but with diaphragms at the ends of the valve.

3. Schizostauron. Central nodule transversely dilated into a furcate or bifid stauros.

' To judge from the figure. I have not seen any specimens in the material.
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4. Libellu.^. Zone complex or with longitudinal divisions. Central nodule dilated into a

stauros, or not dilated.

5. Microstigma. Zone simple. Centi'al nodule not transversely dilated.

This division of the whole group cannot be completely carried out at present, as the con-

necting zones of many species have not been observed. I consequently class all the forms now in

two groups, viz. those with transversely dilated central nodules in Stauroneis, and those without

such dilated central nodules in Microstigma; at the same time indicating as far as can yet be

made out to which of the five groups named above each species belongs.

The genus Stauroneis (Ehr. 1843) has always been regarded as distinguished from Navicula

by the transversely dilated central nodule; but the difference between a dilatation of the nodule

itself, or stauros, and a more transverse extension of the central area, or fascia, has not hitherto

been strictly carried out, and several forms with transverse areas only have been placed in

Stauroneis. These I now remove to Pinnularia or Navicula.

Still, if we include in Stauroneis all the naviculoid forms which have transversely dilated

central nodules, we shall not have a natural genus, as it will comprise species of Trachyneis,

Mastoneis, Pseudoamphiprora, and other groups. All these I also remove to their respective groups

and confine Stauroneis to such forms as possess the structure described above as belonging to the

Microstigmaticse.

Stauroneis has affinities with Amphora, particulary with the group Psammamphora, in which

the structure is identical, and in which occur species with and without a stauros, which may be

regarded as asymmetrical forms of Stauroneis and Microstigma.

In all the true species of Stauroneis the striae are radiate at the ends. This is the case also

in the group Pleurostauron, which is nearly related to Stauroneis and passes over into it by gradual

transitions.

Many species of both these groups are met with in fresh water in all countries, arctic or

tropical, a few inhabit brackish waters, but there is scarcely any undoiibted marine species.

The fresh water species of Schizostauron are closely allied to those of Pleurostauron, but

I am not sufficiently acquainted with the marine species of the former to be able to speak as to

their affinities.

The division Lihellus comprises forms with and without stauros. They are all marine and
some of them live enclosed in gelatinous tubes, for which reason they have been classed in the

very unnatural genus Schizonema. As there are free forms, so closely connected with those

living in gelatinous tubes, that they cannot be specifically distinguished, there is no reason to

retain the genus Schizonema. As early as 1873 I proposed the generic name Libellus for Naviculse

with complex zone, but this view was not accepted until recently by De Toni, who placed in this

genus N. aponina. Whether this be admissible or not I cannot say, as I have not examined this

species sufficiently; but as it is figured in Yan Heurcks Synopsis as having subsidiary longitudinal

lines it may belong to Caloneis.

The species of Libellus are no doubt closely connected with those of the division Microstigma,

in which are some forms the zone of which has longitudinal rows of short strise (iV. auldandica

and N. Garheana). Still closer allied are the forms of the section Oxyamphora among the asym-
metrical naviculoid diatoms. The same strvicture exists in these Amphorte as in Libellus; the

zone is similar and there are in Oxyamphora species with, and without stauros, exactly as in

Libellus. Most forms of Libellus have the terminations of the median line at some distance from

the ends of the valve.

The division Microstigma comprises forms without stauros, and with a simple connecting

zone, which however, as stated above, has in some species longitudinal rows of short strife. I

have enclosed in this division several forms, classed in different genera by authors, as Scolio-

pleura tumida, and Ehoiconeis Garheana, the former having a sigmoid median line, the latter

arcnate frustules. ' On the sigmoid median line alone no natural genus can be founded, forms with
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a sigmoid median line occuring in the groups Lcevistriatee (N. Raeana), Caloneis {G. staurophora).

Lineolatee, Eucoceoneis etc. Moreover there are gradual transitions from forms with sigmoid

median line to forms with straight median line and terminal fissures in contrary directions {N.

auhlandica) while many such forms are closely connected with others having the terminal fissures

in the same direction. In -A^. tumida some specimens occur in which the median line is scarcely

sigmoid.

As to Rhoiconeis, this genus is also inadmissible, as it contains widely different forms, and

the degree of flexure in the frustule varies in the same species. Some forms of the section Lineo-

latrc are more or less arcuate, and in Gyrosigma and Pleurosigma we meet with species, which in

some varieties are straight, in others arcuate.

Microstigma is doubtless akin to Libellus and has also a resemblance to the symmetrical

forms of Tropidoneis, which differ principally by their highly elevated valves. Among the other

groups of Navicula, Microstigma has affinities with the Decipientes and Fusiformes, the former

having the median striae wider (as in N. tumida), the latter having the puncta arranged in longi-

tudinal rows; and with the Entoleice, which have a distinct axial area. In fact it is impossible to

trace any absolute limit between these groups of forms.

Artificial hey.

^ ) Central nodule stauroid . . 2.

1 — — not . . .29.

g f Stauros bifid 24.

\ — not 3.

„
J
Ends of the valves with diaphragms 17.

'

\ — — — without 4.

Ends protracted 5.

— not — .... . . 7.

Stauros broad ... 8. dilatata Ehb..

— narrow . . 6.

10.

11.

13.

f Striae 15 in 0,oi mm,. 8. Phyllodcs Ehb. (S. anceps var. nohilis).

\ — 20 to 30 in 0,oi mm. . . . 8. anceps Ehb.

Size small (L. 0,oi3 to 0,025 mm.) . 8.

— median (L. about 0,05 mm.) ... . . . 10.

— large (L. 0,07 to 0,2 mm.) 16.

{Linear-elliptical . . . . <S. septentrionalis Geun.

Lanceolate . . . . 8. perpusilla Geun.

Elliptical . . 9.

f Striae about 18 in 0,oi mm. . ... . . . 8. kryophila Geun.

\ — — 22 — ... 8. perminuta Grun.

I

Ends broad, capitate or truncate 11.

— obtuse or rounded 12.

— cuneate .
' 8. Demerarce Cl.

— subacute . . . .
15.

f Striae 14 to 19 in 0,oi mm. . . . . . . . . . 8. desiderata Cl.

\ — 29 — —
. • . . . 8. pachycephala Cl.

f Stauros small and short . . . . . . . 8. pellucida Cl.

\ — pervious 13.

„ I Zone broad with numerous distinct divisions 8. Biblos Cl.

narrow with faint divisions 14.

^ .

J
Stauros broad . • -8. Gregorii Ralps.

\ — narrow ... 8. constricta W. Sm.

(Zom

Stau

( Striae 17 to 18 in 0,oi mm 8. salina "W. Sm.
•'^-

) _ 23 _ _ ........ . . . . . . . S. africana Cl.

J
Linear 8. 8chinzii Bsun.

I Rhomboid-lanceolate
' .... 8. Phoenicenteron Ewb.

17.
j Apiculate ... . . .

'.' ':''''.' 8. 8'mithii Geun.

\ Non-apiculate . .. i. ........ . . . 18.
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^„ ( Valve bioonstricted ... ... 19.

not — . 20.

1 Small (L. 0,03 to 0,04 mm.) . S. Legumen Ehb.

\ Large (L. 0,2 mm.) . . . . . S. Fulmen Btw.

(
Valve fusiform .... .S". Frauenfeldtiana Grun.

20. I — rhombic-lanceolate . . . ... . . S. acuta W. Sm.

I
— lanceolate or linear-lanceolate .... SI.

( Large (L. 0,12 to 0.2 mm.) ... . ... S. javanica Geun.

1 Small (L. less than 0,0 7 mm.) . 22.

f Striae about 15 in 0,0 1 mm. ... . . . . 8. oblonga Geun.

\ — fine 23 —
. 23.

s rostrate .... . .... S. parvula Gkun.

non-rostrate . . . . . S. obtusa Lagst.

„ . ( Branches of the stanros parallel

19.

21.

22.

23.
f End

2:'!

1^
— — divergent

( Freshwater habitat .

\ Marine ...
j)„ J

Ends rostrate . .

"1 — non-rostrate

„_ ) Valve lanceolate, subrostrate

\ — broadly elliptical .

_„ ( Stauros with very divergent branches

. . S. Sagitta Cl.

25.

26.

.... 27.

8. Crucicula Geun.

. . . 8. andicola Cl.

1.9. Reichardtiana Geun.

28.

. 8. Lindigiana Geun.

\ — — less — — . . . . . . . 8. ovata Geun.

„n J
Median line sigmoid or with the terminal fissures in contrary directions 30.

'

\ — — not sigmoid . . . the same — or indistinct 31.

., j Median line sigmoid . . N. tumida BKis.
'

\ — — straight ... . .... N. auklandica Gbun

31 P"^•

\ — without — . ... 32.

32.

Ends with diaphragms ... . N. inelegans Grove & Stuht.

— without — . ... 32.

( Median line flexuose N. plicatula Geujj.

\ — — straight 33.

„„ ( Frustule arcuate N. Garkeana Geun.
'^^^

\ - not 34.

I Strise very fine (28 to 30 in 0,oi mm.) . 35.

\ — 15 to 20 in 0,01 mm 37.

„, ( Zone broad N. Hyalosira Cl.
'

' ( — narrow 36.

(Ends acute N. aponina KtJTZ.

I
— rostrate-capitate . N. Bulnheimii Grun.

Valve linear, obtuse .... .... N. Scopulorum Beeb.
— — lanceolate . . . 38.

37. ( — rhombic — . . . 39.

— elliptic — N. suavis Cl. & Grove.
— rostrate ... . . . ..... iV. Jimboi Pant.

„„ ( Zone broad . . N. complanata Grun.

narrow . . ... . . . N. plicata Donk.

Frastules in gelatinous tubes . _ . i\^. Grevillei Ao.
— free 40.

Obtuse • N. Weissflogii Geun.
^ Acute or subacute .... . . . . . .41I

... I Median line reaching to the ends ... ... N. Libellus Geeo.

\ — — not — — 42.

.„ ( Terminal fissures indistinct N. rhombica Greg.

hook-shaped . . N. hamulifera Geun.
I
Terminal fissnr

1. S.? pellucida Cl. (1883). — V. elliptical, with broad, rounded ends, thin and convex.

L. 0,053 to 0,06; B. O.oie to 0,023 mm. Median line with the terminal fissure.s indistinct because

the convexity of the valve. Central nodule transversely dilated to a short stauros. Axial area

indistinct; central small. Strise 16 to 21 in 0,oi mm. obscure, punctate.
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Forma arctica. Stauros narrow. Striae 19 to 21 in 0,oi mm. — S. pellucida Cl. Vega

p. 475 PL XXXV f. 10.

Marine: Cape Wankarema (North Siberian Sea)!

Forma mediterranea. Stauros broad, irregularly subquadrate. Striae 16 in 0,oi mm.
Marine: Barcelona! Balearic Islands!

This is a curious form, not closely connected with any other known species, so that its

position in a natural system is uncertain. I have placed it here only provisionally. It always

occurs very sparingly.

2. S. (libellus) constricta (Ehb. 1843?), W. Sm. (1853). — V. membranaceous, linear,

convex, sometimes constricted in the middle, with subacute, rounded or subcuneate ends. L. 0,05 to

0.14; B. 0,00 7 5 mm. Stauros pervious, narrow linear. Axial area indistinct. Striae 25 to 27 in

0,01 mm. transverse. Frustnle with complex connecting zone. —
• Stauron. constricta Ehb. Am.

PI. I: 2 f. 12 b.? Amphiprora constricta W. Sm. B. D. I PL XV f. 126. Stauron. amphoroides

Grun. in A. S. Atl. XXVI f. 35 to 39. JSav. simiilans Donk. B. D. p. 60 PL IX f. 3 (1873)?

Marine or brackish: Davis Strait! North Sea (coasts of Sweden, England, Normandy)!

Adriatic (Grun.).

It is not very probable that St. constricta of Ehkbnbbeg represents this species, whatever

it may be.

3. S. (Libellxis) Biblos Cl. (1892). — V. thin and very convex, linear-elliptical with obtuse

ends. L. 0,055; B. 0,oi5 mm. Central pores approximate. Central nodule transversely dilated

into a narrow stauros. Terminal nodules distant from the ends of the valve. Striae about 30 in

0,01 mm. composed of fine puncta somewhat less close, forming undulating, longitudinal rows.

Frustnle quadrate. Zone broad, with numerous longitudinal divisions. — Cl. Diatomiste I p. 77

PL XII f. 9, 10.

Marine (pelagic): Barbados!

This species is of interest as it has a very complex connecting zone and at the same time

a well developed stauros. The former characteristic as well as the sculpture of the valve and the

distant terminal nodules, prove that it is nearly akin to N. rJiomhica. The latter characteristic

shews an affinity to Stauroneis salina.

4. S. (Libellus) africana Cl. (1881). — V. lanceolate, with subacute ends, convex. L. 0,0 5

to 0,06; B. 0,01 to 0,013 mm. Stauros narrow, pervious. Striae 23 in 0,oi mm. transverse. Con-

necting zone with faint longitudinal divisions. — Cl. N. P. I), p. 15 PL III f 42.

Brackish water: South Africa! Ceylon (Weissflog Coll.)!

Var. acuminata Grun. — V. acuminate. Striae 23 in 0,oi mm. GtRUn. in V. H. T. N:o 137.

Marine: Norfolk.

This species is intermediate between S. constricta and S. salina, having the fine striae of the

former and the form of the latter. It is more silicious than S. constricta.

5. S. salina W. Sm. (1853). — V. lanceolate, witj^ subacute ends. L. 0,o5 to 0,o8; B. 0,012

to 0.014 mm. Axial area indistinct. Stauros narrow, slightly dilated towards the margins, pervious.

Striae 17 to 18 in 0,oi mm. transverse, finely punctate. — W. Sm. B. D. I p. 60 PL XIX f. 188.

V. H. Syn. p. 68 PL X f. 16. Lagst. Boh. D. p. 47 f. 5.

Marine: North Sea! Mediterranean Sea (Balearic Islands)! Black Sea (Sebastopol)

!

Var.? latior Dannf. (1882). — V. broadly lanceolate, with rostrate ends. Striae? — Dannf.

Bait. D. p. 32 PL III f. 21.

Brackish water: Baltic, Bay of Finland (Dannf.).

6. S. Grregorii Ralfs (1861). — V. lanceolate, gradually tapering from the middle to the

obtuse ends. L. 0,05 to 0,i; B. 0,oi to 0,oi.3 mm. Stauros broad, pervious. Striae 16 to 20 in

K. Sv. Vet. Akad. Handl. Band 26. N:o 2. 19
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0,01 mm. almost parallel. — Ralfs Prich. Inf. p. 913. St. Amphioxys Greg. T. M. S. IV p. 48

PI. V f. 23 (1856). St. Gregorii Grun. A. D. p. 47 PL III f. 64 (1880). V. H. Syn. p. 68 Suppl.

PI. A. f. 4.

Brackish water: Sea of Kara! North Sea (coasts of Sweden! Scotland! and Belgium V. H.)>

Black Sea (Sebastopol)! Caspian Sea (? Grun.), Atlantic coast of N. N. America (Cape May)!

S. Gregorii differs from S. salina by its broad stauros. Probably a variety with more

lanceolate outline is S. pacifica Castr. (Chall. Voy. p. 23 PI. XX f. 9), which is too insufficiently

described for identification.

A small form of S. Gregorii from the mouth of the Somme has been named by Grunow
(in CI. M. D. 247, 255) var. diminuta.

7. S. perminuta Grun. (1881). — V. elliptical, with rounded ends. L. 0,oi3 to 0,025;

B. 0,00 5 to 0,0 7 mm. Stauros narrow, pervious. Striee 22 to 23 in O.oi mm. slightly radiate. —
Grun. in CI. D. fr. Gronl. Arg. p. 12 PI. XVI f. 9.

Brackish water: South Africa (Grun.), Patagonia (Arroyo de Olivera)!

8. S. perpusilla Grun. (1884). — V. lanceolate. L. 0,oi8 to 0,02; B. 0,oo38 mm. Stauros

narrow, pervious. Striae not seen. — Grun. Franz Josephs Land D. p. 105 (53) PI. I f. 50.

Marine: Franz Josephs Land (Grun.).

Var. oitusiuscula Grun. — V. shorter, with more obtuse ends. Grun. 1. c. f. 49.

Marine: Franz Josephs Land (Grun.).

9. S. desiderata Cl. (1880). — V. linear to lanceolate with broad, capitate ends. L. 0,05;

B. 0,016 mm. Terminal fissures of the median line hook-shaped and turned in contrary directions.

Stauros narrow, linear, reaching nearly to the margins. Strise 14 to 19 in 0,oi mm. slightly

radiate, especially at the ends, very finely punctate. — Cl. in A. D. p. 14 PI. Ill f. 58.

Brackish and marine: Sea of Kara! Behrings Island!

10. S. septentrionalis Grun. (1884). — V. linear-lanceolate. L. 0,024; B. 0,oo48 mm.
Stauros narrow, not reaching the margin. Strise 23 in 0,oi mm. transverse, in the middle sub-

radiate. Grun. Franz Joseps Land D. p. 105 (53) PL I f. 48.

Marine: Franz Josephs Land (Grun.).

11. S. kryophila Grun. (1884). — V. elliptic-lanceolate, with obtuse ends. L. 0,019;

B. 0,007 mm. Stauros narrower towards the margins. Strise in the middle 16, at the ends 20 in

0,01 mm. slightly radiate, distinctly punctate. — Grun. Franz Josephs Land D. p. 105 (53) PL I f. 47.

Marine: Franz Josephs Land (Grun.).

12. S, pachycephala Cl. (1879). — V. linear, gibbous in the middle, with broad, capitate

ends. L. 0,04 to 0,055; B. 0,oo7 to 0,oo9 mm. Median line with contrary and hook-shaped termi-

nal fissures. Stauros pervious. Strise about 29 in 0,oi mm. radiate. — Cl. M. D. N:o 197. N. R.

D. p. 15 PL III f. 43.

Brackish water: South Africa! Tasmania!

13. S. Schinzii Brun. (1891). — V. linear, somewhat gibbous in the middle and at the

broad, rounded ends. L. 0,i3 to 0,17; B. 0,oii to 0,i2 mm. Stauros pervious. Terminal fissures

turned in the same direction. Terminal nodules large. Axial area narrow, linear. Strise 19 to

20 in 0,01 mm. slightly divergent in the middle and slightly convergent at the ends, distinctly

punctate. Puncta 19 to 20 in 0,oi mm. arranged in irregular, longitudinal rows. — Brun.

D. esptees n. p. 38 PL XVI f. 1.

Fresh water: South "West Africa (Brun Coll.)!

This form is very distinct from all other known species. The narrow axial area is bordered

by conspicuous, thick silicious ribs.
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14. S. DemerarsB Cl. N. Sp. — V. linear, gibbous in the middle, with broad cuneate ends.

L. 0,04 5; B. 0,009 mm. Stauros linear, pervious. (Terminal fissures, not seen). Striae very fine,

transverse in the middle, slightly radiate at the ends. — PI. Ill f. 15.

Fresh water: Demerara River!

Of this species, remarkable for its form, I have seen only a few specimens, in which I have

not succeeded in making the terminal fissures visible, for which reason the description is somewhat
incomplete.

15. S. anceps Ehr. (1843). — V. lanceolate to linear-lanceolate, with rostrate or rostrate-

capitate ends. L. 0,024 to 0,13; B. 0,oo6 to 0,oi7 mm. Stauros linear, reaching the margin or

not. Axial area indistinct. Striae 20 to 30 in 0,oi mm. slightly radiate, finely punctate. —
S. anceps Ehb. Am. PL II: 1, f. 18.

S. anceps is extremely variable, and it does not appear to me possible to separate the forms

into definite species. The numerous fresh-water species of Stauroneis, named by Ehrenbebg, are

founded on very slight differences in the outline, which is very variable, and they cannot be

identified, as no indication of the number of strise exists. Moreover the forms included here under

the name of S. anceps, pass gradually, without any limit, into others, which can scarcely be di-

stinguished from smaller forms of S. Phoenicenteron. The simplest method had perhaps been to

unite S. anceps and S. Phoenicenteron, but the species would then have comprised, as extremes,

very different forms. From a practical point of view it seems to be best to arrange the forms

into a few varieties, however arbitrary the limits may be. The central nodiile reaches usually

to the margin of the valve and corresponds to a transverse area, which however, is frequently

narrower than the central nodules. Under good lenses the marginal part of the stauros seems to

be covered with shorter strife.

A. Lanceolate forms, ivith more or less protracted, not capitate ends.

Var. siberica Grun. (1880). — V. lanceolate. L. 0,064; B. 0,015 mm. Stauros not reaching

to the margin. Strise very fine (more than 30 in 0,oi mm.). — Grun. A. D. p. 48 PL III f 65.

Fresh water: Mouth of Jenisey (Grun.).

Var. hyalina Br. a. Pbrag. (1893). — V. lanceolate, with very protracted ends. L. 0,04 to

0,085; B. 0,009 to 0,012 mm. Stauros pervious. Strise very fine. — Br. a. Perag. in Herib. D.

d'Auvergne p. 78 PL III f. 19.

Fresh water: Puy de Dome, fossil (Herib.), Australia (Blue Mountains, Rieva Lagoons,

Austr. Alps)!

Var. gracilis (Ehb. 1843?). — V. lanceolate. L. 0,04 to 0,o5 ; B. 0,oo8 mm. Stauros pervious.

Striae 27 in 0,oi mm. — S. grac. Ehb. Am. PL I: 2, f. 14 etc.

Fresh water: Dovre, Norway!

Var. hirostris (Ehb. 1843?). — V. lanceolate. L. 0,065 to 0,13; B. 0,oi4 to 0,017 mm.

Striee 24 in 0,oi mm. distinctly punctate. — S. hirostris Ehb. Am. PL II: 2 f. 1? S. anceps var.

Cl. D. f. Gronland and Argentina p. 12 PL XVI f. 5. St. gallica H:^rib. a. Perag. D. d'Auvergne

p. 77 PL III f. 21 (1893).

Fresh water: Puy de Dome, fossil (Herib.), Waltham, Mass.! Argentina, Rioja!

Var. derasa Grun. Ms. — V. narrow lanceolate, with somewhat protracted ends. L. 0,05 to

0,07; B. 0,008 to 0,01 mm. Stauros broad pervious. Strise about 26 in 0,oi mm. visible only

along the median line.

Fresh water: Forarm in Asnen, Sweden, fossil!

Var. linearis Ehb. (1843). — V. with parallel margins, rostrate. L. 0,045 to 0,05; B. 0,oo8

to 0,012 mm. Striai 20 to 25 in 0,oi mm. — S. linearis Ehb. Am. 1: 2, f. 11 etc.? S. anceps var.

lin. V. H. Syn. p. 69 PL IV f. 7, 8.

Fresh water: Holstein! Belgium (V. H.), Australia, Blue Mountains!
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Var. obtusa G-run. Ms. — V. linear, with broad, rostrate ends. L. 0,024; B. 0,oo6 mm.
StrisE 21 in 0,oi mm. closer towards the ends (24 in 0,oi mm.).

Fresh water: Sandwich Islands, Mauna Kea (CI. M. D. N:o 141).

Var.? nobilis ScnuM. (1867?). — V. lanceolate, rostrate. L. 0,ii; B. 0,023 mm. Stauros

narrowed towards the margins. Strise 16 in 0,oi mm., slightly radiate, composed of" coarse, elongate

ptincta, 15 in 0,oi mm., arranged in oblique, somewhat undulating rows. — S. nobilis Schum. P.

D. II Nachtr. p. 59 PI. II f. 60?

Slightly brackish water: Klackeberga, Kalmar Ian, Sweden, fossil (Ancylus-epoch)

!

I am not convinced that this form is really the same as Schumann's, the puncta of which

are figured as arranged in obliquely decussating rows as in Pleurosigma Else the outline and the

size agree pretty well with Schumann's figure.

B. Forms with capitate ends.

Var. elongata Cl. — V. narrow linear-lanceolate. L. 0,055; B. 0,oo9 mm. Striae 26 in

0,01 mm. — S. linearis var. in Cl. M. D. N:o 56.

Fresh water: Germany!
Var. amphicephala KtJTZ. (1844). — V. lanceolate. L. 0,o4 to 0,08; B. 0,oo9 to O.ois mm.

Striae 21 to 22 in 0,oi mm. distinctly punctate. — S. amph. KUtz. Bac. p. 105 PL XXX f. 25.

S. anceps W. Sm. B. D. I PI. XIX f. 190. V. H. Syn. p. 69 PI. IV f. 4, 5. S. linearis Grun.

Verb. 1860 PL VI f. 11.

Fresh water: Spitsbergen! Sweden (Westerbotten to Smaland)! Belgium (V. H.), England
(W- Sm.), Switzerland (Brun), Japan! Bengal! Greenland! Maine! California! Brazil! Ecuador!

Var. recta Cl. — V. linear. L. 0,045; B. 0,oo9 mm. Strise 23 in 0,oi mm.
Fresh water: Kuopio, Finland!

Var. fossilis Cl. (1891). — V. lanceolate, with flattened, capitate ends. L. 0,09; B. 0,oi6

mm. Strise 23 in 0,oi mm. — Cl. D. of Finland p. 40 PL II f. 18.

Fresh water: Sweden (Degernas in Westerbotten, fossil; Lake B,osslangen) ! Finland (Savi-

taipale, foss.)!

Var. argentina Cl. (1881). — V. lanceolate. L. 0,065; B. 0,oi3 mm. Stauros not reaching

to the margins. Strise 16 in 0,oi mm. — S. gracilis var. arg. Cl. D. fran Gronl. och Argentina

p. 12 PL XVI f. 4.

Fresh water: Sierra de Velasco, Argentina!

16. S. Phyllodes Ebb. (1843). — V. lanceolate, with protracted, obtuse ends. L. 0,105;

B. 0,02 5 mm. Stauros narrower towards the margins. Strifs 15 (middle) to 18 (ends) in 0,oi mm.
radiate throughout, punctate; puncta about 15 in 0,oi mm., arranged into irregularly undulating

rows. — Ehb. Am. PL II: 1, f. 16 etc.? Icon. n. PL III f. 27. S. Sieboldii Ehb. M. G. PL
XXXIV: 8, f. 12?

Fresh water: Demerara River!

17. S. dilatata Ehb. (1843). — V. with parallel margins and rostrate, truncate ends. L.

0,065 to 0,068; B. 0,018 to 0,02 mm. Stauros broad, linear, reaching near to the margin. Striae

18 in 0,01 mm., radiate throughout, distinctly punctate, puncta 24inO,oi mm., forming undulating,

longitudinal rows. — Ehb. Am. I: 2 f. 12. Cl. A. D. p. 48 PL IH f. 62.

Fresh water (larger lakes): Sweden, Malaren! Finland, Ladoga! Siberia, Moxith of Jenissey!

18. S. Phoenicenteron Ehb. (1843). — V. lanceolate, usually with slightly protracted,

obtuse ends. L. 0,07 to 0,2; B. 0,028 to 0,04 mm. Stauros linear. Strise radiate throughout
13 to 21 in 0,01 mm. distinctly punctate, puncta forming undulating, longitudinal lines. —
Ehb. Am. PL II: 5 f. 1 etc.
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Var. ampMlepta Ehb. (1843). — L. 0,o7 to 0,i; B. 0,oi5 to 0,02 mm. Striae and puncta 18

to 21 in 0,01 mm. — S. amph. Ehb. Am. I: 2 f. 9? M. G. PI. XIV f. 18? H^rib. D. d'Auvergne

p. 77 PI. Ill f. 18 (1893). S. gracilis W. Sm. B. D. XIX f. 186. S. lanceolata Grun. Verb. 1860

p. 563. S. horyana Pant. Ill PL V f. 78; 1893 {S. javanica?).

Fresh water: Sweden! Finland! Holstein! England (Sm.), Greenland! Australia, Murray Eiver!

Var. genuina Cl. — L. 0,i to O.is; B. 0,03 to 0,04 mm. Striae 14 to 17, puncta about 12

in 0,01 mm. — S. phoenicenteron W. Sm. B. D. PI. XIX f. 185. Grun. Verb. 1860 p. 563. V. H.
Syn. p. 67 PL IV f. 2. Pant. Ill PL VIII f. 134. S. Brunii Per. in Herib. d'Auvergne p. 76

PL III f. 22 (1893).

Fresh water: Sweden! Finland! England! Belgium (V. H.), Switzerland! North America
(Canada, Calif.)! Brazil! Argentina! New Zealand!

Var. Baileyi Ehb. (1843). — L. 0,i5 to 0,2; B. 0,o45 mm. Striae and puncta 12 to 14 in

0,01 mm. — S. Bail. Ehb. Am. p. 143. S. pteroidea Bail, (accord, to Ehb.) M. G. PL XIV f. 5.

Fresh water: North America (Cherryfield etc. fossil)!

19. S. (Pleurostauron) parvula Grun. (1878). — V. linear-lanceolate, with obtuse or slightly

rostrate ends. L. 0,02 to 0,025; B. 0,oo5 mm. Stauros broad, pervious. Striae 23 in 0,oi mm.
radiate. — Grdn. in Cl. M. D. N:o 139.

Fresh water: Berlin!

Var. prominula Grun. Ms. — Linear, with rostrate ends. L. 0,02 to 0,04; B. 0,oo4 to O.oos

mm. Striae 25 to 28 in 0,oi mm.
Fresh or slightly brackish water: Greenland! Finmark, Tana Elf (Grun.), Gulf of Bothnia!

Var. producta Grun. (1880). — V. linear lanceolate, with rostrate ends. L. 0,03 to 0,04;

B. 0.008 mm. Striae 18 to 20 in 0,oi mm. — Stauron. producta Grun. in V. H. Syn. PL IV f. 12.

Fresh water: Sweden Skane! Holstein! (Grun.).

As S. parvula Janisch has described, but not figured, a form from Angamos Guano (Charac.

d. Guano II p. 14), which cannot be identified, for which reason Grunow's name may be

retained. — S. parvula Grun. diifers from S. producta only by its smaller size and finer striae,

and they may be united. The var. producta is nearly akin to, and seems to graduate into

S. Legumen.

20. S. (Pleurostauron) oblonga Grun. (1867). — V. linear, with broad, rounded ends.

L. 0,038 to 0,0.5; B. 0,0122 mm. Stauros linear, reaching to the margin. Striae transverse, 15 in

0,01 mm. — Grun. Nov. p. 20 PL I f. 15.

Fresh water: Java, foss. (Grun.).

I have not succeeded in finding this form in the edible earth from Java, and cannot say

anything about its afiinities.

21. S. (Pleurostauron) obtusa Lagst. (1873). — V. linear-lanceolate, with broad, obtuse,

not rostrate ends. L. 0,06 to 0,07; B. 0,oi mm. Stauros broad, reaching to the margin, where it

becomes somewhat broader. Striae 19 to 21 in 0,oi mm. — Lagst. Spitsb. D. p. 36 PL I f. 11.

Fresh water: Spitsbergen (Lagst.).

A similar form from Australia (Blue Mountains) has slightly rostrate ends. Another similar

form, but with narrow, subacute ends, is described by Lewis (Proc. N. Sc. Philad. 1865 PL II

f. 14) as a variety of 8. Legumen.

22. S. (Pleurostauron) Legumen Ehb. (1843). — V. elongated, biconstricted. Median infla-

tion not larger than the others. Ends rostrate. L. 0,o3 to 0,o3.5; B. 0,oo8 mm. Stauros reaching

nearly to the margin and not dilated outwards. Striae 27 in 0,oi mm., slightly radiate. Frustules

coherent in short bands. — Stauroptera Legumen Ehb. Am. p. 135 PL I: 2, f. 5 (fide Klitz.). Stauro-

neis Leg. Kutz. Bac. p. 107 PL XXIX f. 11. Greg. M. J. IV PL I f. 9. V. H. Syn. p. 69

PL IV f. 11.
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Fresh or slightly brackish water: Sweden, Areskutan! Gulf of Bothnia! Lake Almten in

Smaiand! Scotland (Greg.), Belgium (V. H.).

S. Legumen is nearly akin to S. parvula and may be regarded as a biconstricted variety of

that species. If so Legumen should be the specific name.

23. S. (Pleurostauron) Smithii Grun. (1860). — V. rhomboid-lanceolate, with slightly

triundulate margins; the median inflation being larger. Ends apiculate. L. 0,02 to 0,03; B. 0,oo7

mm. Stauros narrow, reaching to the margins. Striae 28 to 30 in 0,oi mm., almost parallel. —
S. linearis W. Sm. B. D. p. 60 PI. XIX t 193 (1853). S. Smithii Grun. Verh. 1860 p. 464 PL VI
f. 16. V. H. Syn. p. 69 PI. IV f. 10. Pleurostauron linearis Hilse Rab. A. E. N:o 1161 (1861).

Fresh or slightly brackish water: Sweden, Gulf of Bothnia! Upsala! Saxony! Belgium (V. H.),

England! Illinois! Surinam!

This is a small, very characteristic form, which occurs isolated among other diatoms.

24. S. (Pleurostauron) Frauenfeldiana Grun. (1867). — V. fusiform, subacute. L. 0,o7

to 0,11 ; B. 0,008 to 0,009 mm. Stauros strong and dilated at the margins. Strise 21 in 0,oi mm.
parallel, minutely punctate. — Pleuros. Frauenf. Grun. Nov. p. 21 PL I f. 13.

Fresh water: Java (fossil)! New Zealand!

25. S. (Pleurostauron) javanica Grun. (1867). — V. lanceolate with rounded obtuse ends.

L. 0,12 to 0,21 ; B. 0,027 to 0,04 mm. Stauros linear, reaching the margin. Striae 12 to 14 in

0,01 mm. slightly radiate, punctate; puncta about 13 in 0,oi mm. — Pleurost. javanic. Grun. Novara

p. 21 PL I f. 14. S. SzontagUi Pant. Ill PL VHl f. 143 (1893).

Fresh water: Europe, Hungary, Bory (fossil)! Java! Australia (Blue Mountains)! Nova Scotia!

Canada! Chicago, interglacial peat!

This form is scarcely specifically distinct from S. acuta, although its form is nearly the

same as that of 8. phoenicenteron.

26. S. (Pleurostauron) acuta "W. Sm. (1853). — V. rhombic-lanceolate, gradually tapering

from the middle to the narrow, obtuse ends. L. 0,08 to 0,i5; B. 0,oi5 to 0,04 mm. Stauros broad,

dilated outwards, reaching the margin. Strite 12 to 16 in 0,oi mm. composed of distinct puncta,

12 to 16 in 0,01 mm. Frustules coherent in short bands. — W. Sm. B. D. I p. 59 PL XIX f. 187.

V. H. Syn. p. 68 PL IV f. 3. S. Eochii Pant. Ill PL VI f. 92 (1893).

Fresh water: Franz Josephs Land (Grun.), Sweden! Finland! England! Belgium (V. H.),

Germany! Greenland! Nova Scotia! Canada! Massachusetts! Argentina! Australia! New Zealand!

Var. Terryana Temp. — V. in L. 0,35; B. 0,055 mm. Strise and puncta 13 in 0,oi mm.
Brackish water: Connecticut!

Var. undulata Cl. — V. with triundulate margins. L. 0,i6; B. 0,03 mm. Diaphragms
broad. Striae 15 to 16, puncta 15 in 0,oi mm

Fresh water: Murray Eiver, Australia!

27. S. (Pleurostauron) Fulnien Btw (1859). — V. elongated, biconstricted. Median inflation

of about the same size as the others. Ends capitate. L. 0,2 to 0,22; B. 0,oo28 to 0,03 mm.
Stauros reaching to the margins and somewhat dilated outwards. Striae 15 in 0,oi mm., slightly

radiate, pimctate; puncta 13 in 0,oi mm. forming undulating, longitudinal rows. — Btw M. J. VII
p. 180 PL IX f. 6.

Fresh water: Java (foss.)! N. Zealand! Australia (Carpentaria Bay, Murrey River)!

St. Fulmen is very nearly akin to S. acuta and might be regarded as a variety. There is

the same relation between S. Fulmen and S. acuta as between S. Legumen and S. parvula.
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Subdivision Schizostauron Grun.

In the year 1867 Geunow founded (Hedwigia VI p. 28) this genus for some marine diatoms

from Honduras. The diagnosis is «Frustulia navicnlacea, valvis ovatis vel lanceolatis, nodulo cen-

trali transversim dilatato, lineari, utroque fine bifido (vel laciniato fimbriato)».

Thej last characteristic modulo laciniato fimbriates refers to S. fimhriatum, which has since

been discovered to be the upper valve of Achnanthes danica. The other species named by Grunow
S. Lindigianum, S. ovatum and 8. Beichardhanum are entirely unknown to me. I have since

found three species of fresh vpater habitat, which agree with Stauroneis, but have a cloven stauros.

28. S. Sagitta Cl. (1881). — V. lanceolate, with slightly triundulate margins and apiculate

ends having short diaphragms. L. 0,03 to 0,04; B 0,oo6 to 0,oi mm. Stauros bifid with parallel

branches. Striae slightly radiate, 21 in 0,oi mm. — Cl. N. E,. D. p. 15 PI. Ill f. 45.

Slightly brackish water: Tana Elf in Finmark! Grulf of Bothnia!

This little form has a great resemblance to S. Smithii, but has coarser striae and a bifid stauros.

29. S. Crucicula G-run. (1881). — V. lanceolate, with rostrate, obtuse ends, having narrow

diaphragms. L. 0,03; B. 0,oo9 mm. Stauros bifid with divergent branches. Stride radiate, 25 in

0,01 mm. — Schizost. Crude. Grun. in Cl. N. R. D. p. 16 PI. Ill f. 44.

Fresh water: Merrimac River! Rio Purus, Brazil!

30. S. andicola Cl. (1881). — V. convex, linear with rounded ends. L. 0,o32 to 0,o36;

B. 0,007 to 0,008 mm. Terminal fissures in contrary directions. Stauros bifid, its branches divergent.

Striae almost transverse, 22 in 0,oi mm. — S. andic. Cl. Diat. fr. Groen. and Argentina PL XVI f. 8.

Fresh water: Sierra de Velasco, Argentina! Cameroon!

31. S. Lindigiana Grun. (1867). — V. broadly elliptical or suborbicular. L. 0,029; B. 0,o2i

mm. Median line complex. Central nodule transversely dilated, at the ends bifurcate; its branches

parallel to the margin. Striae 36 in 0,oi mm. parallel. — Schiz. Lindigianum Grun. Hedwigia
VI p. 28. S. Lindigii Grun. T. R. M. S. 1877 p. 181 PL CXCV f. 17.

Marine: Honduras (Grun.).

32. S. ovata Grun. (1867). — Valve, size and median line as in S. Lindigiana. Stauros

linear, with short, slightly divergent branches prolonged to the margins of the valve. Striae 26

in 0,01 mm, parallel. — Schiz. ovatum Grun. Hedwigia VI p. 28.

Marine: Honduras (Grun.).

33. S. Reichardtiana Grun. (1867). — V. broadly lanceolate, with subrostrate ends. L. 0,o2 6

to 0,036; B. 0,0 16 to 0,019 mm. Median line straight. Central nodule transversely dilated, bi-

furcate, with arcuate, divergent branches. Striae 12 in 0,oi mm. punctate, subradiate. — Schiz.

Beiehardtianum Grun. in Hedw. Vol. VI p. 28 (name only). Schiz. Beichardii Gbun. T. R. M. S.

1877 p. 181 PL CXCV f. 18.

Marine: Adriatic (Grun.).

Subdivisions Miorostigma and Libellus.

34. N. Scopulorum Br^b. (1849). — V. linear, slender, often gibbous in the middle and at

the ends, with broad, rounded ends. L. 0,i to 0,26; B. 0,oo9 to 0,oi6 mm. Median line with

approximate central pores and distant terminal nodules. Terminal fissures indistinct. Axial area

indistinct; central very small. Striae 18 to 20 in 0,oi mm. radiate in the middle, convergent at

the ends, distinctly punctate, puncta about 19 in 0,oi mm., forming undulating longitudinal rows.

— Bb^b. in Klitz. Sp. Alg. p. 81. Grun. Verh. 1860 p. 547 PL III f. 6. Done. B. D. p. 73 PL XII
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f. 5. Pinnularia Johnsonii W. Sm. B. D. XIX f. 179 (1853). Nav. Johns. V. H. Syn. p. 99

Suppl. B. f. 28.

Brackish water: S. coasts England (W. Sm.), Mediterranean Sea! Adriatic! Sumatra!

Labuan! Japan (Deby Coll.)! East Cape. North Siberia! Brazil (Deby Coll.)!

Var. belgica V. H. (1885). — V. linear slightly gibbous in the middle. L. 0,06 to 0,o-;

B. 0,007 5 mm. Strise 24 in 0,oi mm. — N. John. v. helg. V. H. Syn. Suppl. B. f. 29.

Marine: Belgium!

Var. fasciculata Grun. (1879). — V. linear, not gibbous in the middle. L. 0,os to 0,i2 mm.
Striae in the middle 16 to 18, at the ends 21 in 0,oi mm. — GtRun. in CI. M. D. N:o 178.

Brackish water: Bengal!

N. Scopulorum is a very characteristic form, which seems not to be very nearly allied to

any other species but the following. It occurs frequently with numerous transverse siliceous bars,

or in a craticular state, and has then been named Climaconeis Frauenfeldii Geun. Verh. 1862

p. 421 PL IV f. 2. Gl. Lorenzii Grun. 1. c. PL V f. 7. CI. linearis Jan. Rab. Hond. p. 6 PL II

f. 2 (1862). Stietodesmis australis G-rev. Ed. N. Phil. J. XVIII p. 34 PL I f. 1—4 (1863).

Var. perlonga Brun (1891). — V. very narrow, linear. L. 0,33 to 0,4; B. 0,oo7 mm. Striae

in the middle 18, in 0,oi mm., almost parallel, at the ends 20 in 0,oi mm. convergent, punctate,

puncta about 27 in 0,oi mm. — Brun U. Esp. n. p. 39 PL XV f. 2. N. famelica Castr. Osserv.

Cicloph. p. 9 (1889) accord, to De Toni.

Marine: Gulf of Naples (Brun Coll.)!

35. N. Weissflogii Grun. (1878). — V. rhomboid, with obtuse ends. L. 0,08 to 0,o85; B.

0,026 to 0,034 mm. Median line with distant median and terminal pores. Terminal fissures in-

distinct. Axial area indistinct.; central area small and elongated. Striae 15 (middle) to 20 (ends)

in 0,01 mm., radiate at the ends, punctate, puncta 11 in 0,oi mm. forming longitudinal undulating

rows. — Brebissonia? Weissflogii Grun. in CI. "West. Ind. D. p. 7 PL I f. 9.

Marine: Campeachy Bay! Colon (Deby Coll.)!

This species is scarcely a Brebissonia, but in my opinion nearer akin to N. rhomhica, having

as the last, the terminal nodules at some distance from the ends, and the striae more distant in

the middle.

36. N. (Libellus) rhombica Greg. (1855). — V. rhombic-lanceolate, with subacute ends.

L. 0,055 to 0,125; B. 0,013 to 0,024 mm. Median line with the terminal nodules at some distance

from the ends. Terminal fissures indistinct. Axial area indistinct. Central area small, orbicular.

Striae 14 (middle) to 17 (ends) in 0,oi mm. nearly parallel on the middle part of the valve, con-

vergent in the ends, punctate, puncta 13 in 0,oi mm. forming un-

dulating longitudinal rows. Frustules in zonal view quadrate, with com-

plex connecting zone. — Gres. M. J. Ill p. 40 PL IV f. 16. T. M. S.

IV p. 38 PL V f. I.

Marine: Coasts of Scotland (Greg.), Greenland! Sumatra! Japan
(fossil. Tempore)!

Var. japonica Brun 1891. — L. 0,i3 to 0,2; B. 0,o35 to 0,o5 mm.
Striae 13 (middle) to 14 (ends) in 0,oi mm. — Schisonema Japonicum
Brun D. Esp. n. p. 43 PL XIV f. 6.

Marine: Sendai, Japan, fossil!

The living frustules of N. rhombica have two deeply indented
"" '-'^5^ d^eT'lSr"'' plates along the connecting zone.

37. N. (Schizonema Libellus) Grevillei Ag. (1830). — V. lanceolate-elliptical, with obtuse

ends. L. 0,03 to 0,o7; B. 0,oi5 mm. Median pores distant, terminal pores at some distance from

the end. Axial area indistinct, central area small. Striae 18 to 20 in 0,oi mm. (closer, 20 to 27
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in 0,01 mm. at the ends), the 4 to 5 median striae being stronger and more radiate than the others,

which become transverse towards the ends. Connecting zone with numerous longitudinal divisions.

Frustules enclosed in mucous tubes of various shape. — ScJiizonema Grev. Ag. Consp. p. 18. W. Sm.

B. D. II p. 77 PL LVIII f. 364. Gbun. A. D. p. 42. V. H. Syn. p. 110 PI. XVI f. 2. Schizonema
sectio comoidea G-run. Bot. Centr. 1880. Schiz. comoides V. H. Syn. XVI f. 3. Schiz. apiculatum

and var. V. H. Syn. 1. c. f. 4—8. Navic. Delognei V. H. Syn. p. 110 PI. XI f. 13.

Marine: Spitsbergen! Finmark! North Sea! Coasts of England (Sm.), Arctic America! Grreen-

land! Cape Deschneff (North Siberian Sea)! West Indies! Kerguelens Land! California!

N. Grevillei is closely connected with N. rhombica, and it is questionable whether they

should not be imited. A great number of species of Schizonema have been founded on the shape

of the gelatinous tubes, in which the frustules are enclosed in the living state. As the frustules

of these forms are in all essential respects similar, there seems to be no sufficient reason for

adopting these species.

38. N. Libellns Greg. (1857). — V. rhombic-lanceolate, convex, with acute ends. L. 0,0 6 5

to 0,1.5; B. 0,016 to 0,03 5 mm. Terminal nodules near the ends ; terminal fissures indistinct. Axial

and central areas indistinct. Strise 13 to 14 in 0,oi mm., on larger form, or about 18 inO,oi mm.
on smaller forms, very slightly radiate, almost parallel at the ends, distinctly punctate, puncta

(13 to 16 in 0,01 mm.) forming undulating, longitudinal rows. Connecting zone with numerous,

longitudinal divisions. — Greg. D. of CI. p. 528 PI. XIV f. 101. N. rhombica Donk. B. D. PI. IX f. 1.

Marine: Scotland (Greg.), Macassar Straits! Oamaru, fossil! Sendai, Japan, fossil!

N. Libellus is very similar to N. rhombica, but has the terminal nodules closer to the ends

and the striae almost parallel at the ends. The terminal fissures are difficult to observe as the

ends of the valve are curved downwards.

39. N. (Libellus) complanata Grun. (1867). — V. linear-lanceolate, acute. L. 0,035; B.

0,005 mm. Striae 18 to 19 in 0,oi mm. Frustule rectangular. L. 0,054; B 0,033 mm. Connecting

zone with numerous, longitudinal divisions. — Amphora complanata Grun. Hedwigia VI p. 25.

A. S. Atl. XXVI f. 45. Navic? compl. Grun. A. D. p. 42 (1880).

Marine: Davis Strait! Sea of Kara (Grun.), Finmark! Bohuslan! Adriatic (Grun.).

Var. subinflata Grun. (1875). — Frustule rectangular. L. 0,04; B. 0,012 to O.ois mm.
Slightly inflated in the middle. — Amphora subinfl. Grun. A. S. Atl. XXVI f. 48, 49.

Marine: Adriatic (Grun.).

Var. hyperborea Grun. (1884). — Frustule rectangular. L. 0,0 5

;

B. 0,0165 mm. Striae 24 in 0,oi mm. — Amphora hyperborea Grun.

Franz Josephs Land D. p. 55 (3) PL I f. 10.

Marine: Franz Josephs Land (Grun.), Sweden, Fiskebackskil!

Nav. complanata is nearly akin to N. Libellus, bat is no Am-
phora, though the frustules have some resemblance to that genus.

The valves are rarely met with and difficult to observe. N. sub-

inflata and hyperborea are scarcely specifically distinct.

The living frustule has two chromatophore-plates, each ex-

tending along the connecting zone from the ends towards the central

nodule.
V

40. N. (Libellus) HyalOSira Cl. (1822). — V. convex, thin, iV. complanata with cell-contents

lanceolate, rostrate or with rounded ends. L. 0,o25 to 0,03; B. 0,oo66 ^ *™''' magnified.

mm. Striae 29 in 0,oi mm. punctate. Frustule slightly siliceous, quadrate. L. 0,025; B. 0,o 17 mm.

Connecting zone broad, with numerous and distant longitudinal divisions. — Cl. M. D. N:o 309.

Diatomiste I p. 77 PL XII f. 11.

Marine: Firth of Tay! Cresswell (Deby Coll.)!

K. Sv'. Vet. Altad. Handl. Bd 26, N;o 2. 20
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41. N. (Libellus) aponina KtJTZ. (1836). — V. narrow, lanceolate, acute. L. 0,025; B. 0,oo4

mm. Axial and central areas indistinct. Striae about 30 in 0,oi mm. Connecting zone longitu-

dinally striate. — Brachysira aponina KtJTZ. Dec. N:o 153 (according to Lagst.). Nav. apon. Kt)TZ.

Bac. p. 91 PI. IV f. 1. V. H. Syn. PI. XII f. 15. Lagst. Ofvers, af K. Sv. Vet.-Akad. FOrh.

1884 PI. X f. 8. Lihellus apon. Dk Toni Atti del R. Inst, de Scienz'e (ser. VII) VII p. 967.

Hot springs: Abano (Italy).

The above description is from the figure in V. H. Syn. as I have had no opportunity of

examining this species.

42. N. (Libellus) Biilnheimii GtRUN. (1880). — V. linear-lanceolate, with rostrate to capitate

ends. L. 0,02; B. 0,oo3 mm. Areas indistinct. Striae parallel, 30 in 0,oi mm., the two median

stronger. — Grun. in V. H. Syn. p. 108 PI. XIV f. 6 a.

Salines: »Sulzaj (Rabh. Alg. 1301)!

Var. helgica Grun. — V. with somewhat obtuse ends. Connecting zone with fine, longitudinal

striffi (V. H. Types N:o 113).

Marine: Ostend.

43. N. (Libellus) hamulifera Grun. (1880). — V. lanceolate, sometimes slightly asymme-
trical, with subacute ends. L. 0,o5i to 0,058; B. 0,012 to 0,oi4 mm. Median line with somewhat
approximate central pores. Its terminal fissures distinct, hook-shaped, turned in the same direction

and at some distance from the ends of the valve. Areas indistinct. Striae in the middle 19 to 21

in 0,01 mm. slightly radiate, at the ends 25 in 0,oi mm., parallel, punctate; puncta, about 20 in

0,01 mm., forming undulating longitudinal rows. — Grun. A. D. p. 44. Icon. n. PI. Ill f. 16, 17, 18.

Marine: Mediterranean Sea (Grun.), Adriatic (Grun.), Sebastopol! Ceylon (Weissflog Coll.)!

Java! Barbados!

Var. interrupta Cl. — L. 0,i; B. 0,02 mm. V. as in N. Lihellus. Striae interrupted on

each side of the median line by a narrow longitudinal area. Striae 20 to 21 in 0,oi mm. Puncta
23 in 0,01 mm. — PL III f. 19.

Marine : Japan

!

N. hamulifera closely resembles N. Lihellus and is characterized by its hook-shaped, terminal

fissures.

44. N. (Libellus) plicata Done. (1873). — V linear, convex, with obtuse ends. L. 0,0 6 to

0,09; B. 0,012 to 0,016 mm. Terminal nodules close to the ends. Areas indistinct. Striae in the

middle 17 to 19 in 0,oi mm., almost transverse, at the ends 20 to 21 in O.oi mm., also transverse,

finely punctate, puncta about 18 in 0,oi mm. forming longitudinal, undulating rows. Frustule

in the zonal-view with fine, longitudinal striae on the connecting zone. — Donk. B. D. p. 59 PL IX
f. 2. Grun. A. D. p. 36.

Marine: Kara Sea (Grun.), England! Scotland! Baltic (Grun.), Balearic Islands! Triest (Grun.),

Labuan! Brazil!

Var. sumatrana Cl. — V. very convex with more acute ends. L. 0,i3 to 0,17; B. 0,017 to

to 0,02 mm. Axial area indistinct; central small, orbicular. Striae 15 (middle) to 16 (ends) in

0,01 mm. transverse throughout, coarsely punctate, puncta about 17 in 0,oi mm., forming un-

dulating longitudinal rows. — N. oxeia Castr. D. Challenger Exp. p. 31 PL XX f. 8 (1886)?

Marine: Island of Muntok, Sumatra (Grove Coll.)! Java!

45. N. Garkeana Grun. (1863). — V. linear, with obtuse ends. L. 0,04 to 0,09.5; B. O,oii to

O,oi.'i mm. Axial area indistinct; central very small, elongated. Striae 18 to 19 in 0,oi mm.,
almost parallel, distinctly punctate; puncta about 20 in 0,oi mm., forming longitudinal rows.
Frustule in zonal-view arcuate, subrectangular, with broad connecting zone, on which are 2 to 4
rows of short striae (13 in 0,oi mm.). — Rhoiconeis Gar. Grun. Verb. 1863 p. 148 PL IV f. 12.

Marine: Behrings Strait! Kamortha! California! North Pacific Ocean (Grun.).
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This species is remarkable for its arcuate valves, but in its essential characteristics seems

to be nearest allied to N. plicata.

46. N. suavis Cl. and Grove N. Sp. — V. elliptic-lanceolate, flat. L. 0,115; B. 0,o4

mm. Axial area very narrow. Central area small, rounded. Median line ending close at the

margin. Strise 18 in 0,oi mm. equidistant throughout, iinely punctate; puncta about 18 in

0,0 1 mm., somewhat coarser around the central nodule, forming undulating longitudinal row^s. —
PI. Ill f. 31, 32.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

47. N. plicatula Grun. Ms. — V. elliptic-lanceolate, with subacute ends, convex, with a

more or less distinct longitudinal depression on each side of the median line. L. 0,0 7 5 to 0,115;

B. 0,02 to 0,025 mm. Median line with approximate central pores and small terminal nodules at

the ends of the valve, flexuose. Areas indistinct. Strise 15 to 19 in 0,oi mm. at the middle,

slightly divergent, and 18 to 20 in 0,oi mm. at the ends, parallel, and finely, but distinctly

punctate. — PL III f. 28.

Marine: Gulf of Naples! Balearic Islands! Madagascar! Seychelles! Japan (Brun Coll.)!

This is a very characteristic species, remarkable for its undulating median line.

48. N. inelegaiis Grove and Sturt (1887). — V. lanceolate, gradually tapering from the

middle to the somewhat obtuse ends, where are short transverse diaphragms. L. 0,i8; B. 0,o3 mm.
Median line with elongated central nodule and small terminal nodules at the ends of the valve.

Terminal fissures indistinct. Areas indistinct. Stripe 13 in 0,oi mm. radiate at the ends, some-

times crossed on each side of the central nodule by a short and narrow lateral area, punctate;

puncta, about 15 in 0,oi mm., forming undulating longitudinal rows. — Grove and Sturt Q.

M. Cl. J. Ill p. 132 PL X f. 6. Icon. n. PL V f. 16.

Marine: Oamaru, New Zealand, fossil!

This species is a very characteristic form, remarkable for the diaphragms in the ends, as in

Pleurostauron. It bears some resemblance to N. Kappa of the same habitat.

49. N. (Scoliopleura) tuniida Br^b. (1849). — V. lanceolate, gradually attenuated to the

subacute ends. L. 0,i to 0,i6; B. 0,025 mm. Median line slightly sigmoid. Axial area very

narrow; central area small, somewhat elongated. Striae 13 to 14 in

0,01 mm., in the middle where a few frequently are shorter than

the others, more distant, slightly radiate (at the ends transverse)

finely punctate. Frustule in the zonal-view rectangular with rounded

angles. Connecting zone slightly oblique, not complex. — Br^b. in

Ktitz. Sp. Alg. p. 77. N. Jennerii W. Sm. B. D. I p. 49 PL XVI
f. 134 (1853). Scoliopleura tumida V. H. Syn. p. 112 PL XVII
f. 11. 13. Pant. Ill PL XVII f. 245.

Marine and brackish: Franz Josephs Land (Grun.), North

Sea! Sebastopol! Ceylon! Sydney!

Var. adriatica Grun. (1860). — V. 0,027; B. 0,oo8 mm. Me-

dian line strongly sigmoid. Striae 12 in 0,oi mm. — Scoliopleura

adriatica Grun. Verb. 1860 p. 554 PL V f. 24.

Marine: Adriatic (Grun.).

I have seen a few living specimens of N. tumida. They had

along the zone two chromatophore-plates, with entire margins. Each

plate contained a row of 6 large, orbicular pyrenoids. At the ends

of the frustules a number of small granules in Uvely motion was
^^^ ^^^^.^^ ^.^^ cell-contents 500

visible. - times magnified.
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50. N. auklandica Grun. (1863). — V. linear, with broad rounded ends, convex. L. 0,o5

to 0,06; B. 0,018 mm. Median line straight, somewhat excentric; its terminal fissures turned in

contrary directions and of somewhat unequal length. Axial area indistinct; central very small.

Strife 10 (middle) to 14 (ends) in 0,oi mm., slightly radiate throughout, punctate, puncta about

18 in 0,01 mm. Frustule rectangular with rounded corners, somewhat constricted in the middle.

Connecting zone with several longitudinal rows of short striae (Grun.). — Grun. Verb. 1863 p. 151

PL V f. 14. Novara p. 17. Icon. n. PL V f. 15.

Marine: Auckland (Grun.), Port Jackson! Australia!

A very characteristic species, which seems to be related to N. tumida.

51. N. Jimboi Pant. (1893). — V. lanceolate, rostrate, obtuse. L. 0,042; B. 0,oi9 mm.
Axial area indistinct. Central area small, transverse, with a stigma, close to the central nodule.

Strise 13 in 0,oi mm. radiate, but parallel at the ends, punctate; puncta about 16 in 0,oi mm. —
Pant. Ill PL V f. 81.

Habitat?: >;Sentenai» (Pant.).

This form resembles N. mutica, which also has a stigma on the central area, but the central

area of N. Jimboi is very small. It is doubtful whether it should be placed in this group.

Cymbella Ag. (1830).

Valve elongated, boat-shaped or more or less asymmetrical to the longitudinal axis. Median
line excentric. The terminal nodules near the ends of the valve, and the terminal fissures turned

to the dorsal, or ventral, side, or straight. Structure transverse, usually radiate, rows of puncta,

or finely lineate strise on both sides of the median line. Connecting zone not complex. Cell-

contents a single chromatophore, the longitudinal axis of which follows the dorsal part of the con-

necting zone. The chromatophore covers the inside of the frustule, with the exception of the

ventral part of the connecting zone and the branches of the median line. The division of the

chromatophore begins in the ends of the plate on the dorsal side. In conjugating, the mother-

cells, usually produced by division of a parent cell, and enclosed in a gelatinous mass produce two
auxospores, parallel to the mother-cells. Before conjugation the cell-contents of one of the mother-

cells is divided into two masses, each of which unites with a similar mass of the other mother-cell.

As early as 1817 Nitszch described some Cymbellee under name the of Bacillaria fulva and

B. phoenicenteron, and in 1829 Ehrenberg founded the genus Cocconema for the stipitate forms.

Agardh in 1830 founded the genus Cymbella (Consp. crit. 1) for diatoms with »frustula elliptica,

libera vel muco amorpha involuta, binatim conjuncta». Some of the species included by Agardh
in this genus belong doubtless to what we now name Cymbella. Later on, in 1830, KtJTZiNG

created the genus Encyonema for the cymbelloid forms included in gelatinous tubes. Most authors

since then have adopted these three genera and have regarded as Cymbella, forms which live free;

as Cocconema, forms attached to gelatinous stalks; and as Encyonema, forms included in tubes.

The valves of all these forms are in all essential points similar, and frustules of stipitate or enclosed

forms frequently occur free; for which reasons Heibbrg (Consp. Crit. Diat. p. 107) 1863 united them
in one genus, for which he considered the name Cymbella more adequately fitting, although a

little more recent than Cocconema. There can be no doubt as to the advisability of uniting Cym-
bella and Cocconema, but some hesitation may be felt in uniting Encyonema which has somewhat
diff'erently shaped terminal fissures. On the other hand transitions exist between the downward
turned terminal fissures of Encyonema and the reflexed fissures of Cymbella, as for instance in

C. helvetica; and I think it most convenient to follow the proposition of Heibers.

The most characteristic feature of Cymbella is the asymmetrical form of the valves, but
this characteristic is subject to much variation. There are all transitions from boat-like to almost
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symmetrical naviculoid forms. On the other hand several species in other groups of naviculoid dia-

toms are more or less decidedly asymmetrical. For instance, all the larger forms of Pinnularia shew
a tendency to asymmetry. The same is the case with numerous varieties of Trachyneis aspera.

All the Amphorae are asymmetrical, and usually in a more decided manner than the Cymbellae.

From some groups of the old genus Amphora the Cymbellse differ only by their connecting zone

not being complex. From other groups of the same genus the distinction is attended with more

difficulty, especially in the new group Cymbamphora, the valves of which are still more asymme-
trical, having the median line close to the ventral margin. But the Cymbamphorse are marine

or brackish, while the Cymbellse usually are of fresh-water habitat.

The structure of the Cymbellge consists of puncta disposed in rows or of transverse striae,

which are more or less transversely lineate. The stria; in the middle of the valve are radiate and

somewhat more distant than in other parts of the valve. In the ends they are parallel or radiate.

They either reach the median line, or end at some distance from it, leaving a narrow axial area,

frequently dilated around the central nodule. In some species there is a shallow depression on the

ventral side of the central nodule, the median ventral striae appearing to be crossed, below the

central nodule, by a semicircular furrow. In one division of Cymbella there is in the middle of

the central nodule or on its ventral side a peculiar punctum or pore, for which I use the name
stigma. If the stigma is below the nodule, a fine, fissure-like line proceeds from it into the nodule.

The median line is in some species oblique and therefore broad, shewing a complex structure, as

in some Pinnularias. The terminal nodules are usually close to the end of the valve, and the

fissures, especially in the boat-like forms, reflexed to the dorsal side. In the naviculoid forms it is

comma-like, and in C. helvetica straight, in the direction of the median line, thus forming a passage

to Encyonema, which has the terminal fissures bent downwards.

The Cymbellae are certainly nearly akin to the Naviculse of the section Lineolatee. Navicula

dicephala is closely connected with C. amphicephala, and C. naviculiformis, and with these a number

of forms are more or less related:

Navicula dicephala

Cymbella amphicephala Cymbella naviculiformis

C. Ehrenbergii C. tumida C. heteropleura

I I I
.

C. aspera C. Cistula C. oregonica

C. lanceolata C. Janischii.

Cymb. microcephala shews some signs of affinity to Navicula Bulnheimii, and we may thus

trace passages to a number of forms

Navicula Bulnheimii
?

Cymbella microcephala

C. Cesatii

C. angustata C. stauroneiformis

I .

C. austriaca.

Cymbella alpina is an isolated form, without, so far I can see, any close relation to the

Lineolatee, although the structure of the striae is the same as in the typical form of that group of

Navicula. Cymb. sinuata is also an isolated form, which seems to have its nearest relatives in

Gomphonema.



158 V. T. CLBVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

The species of Cymbella are frequently very variable and transitorial. Many names have

been proposed for forms, which differ only in trifling characteristics. The descriptions and figures

in the literature leave very much to desire; and in many cases, where original specimens are not

accessible, it is impossible to decide v^hat the names given by the authors actually denote. Under
such circumstances it is extremely difficult to treat the numerous forms of this genus.

Most Cymbellae live in fresh water, a few only in slightly brackish water, and none

is marine. They occur in all parts of the world, from Spitsbergen and arctic America to the

Tropics. Many species live, attached to gelatinous stalks, in enormous masses, in rivulets, on moist

rocks, and water-plants.

In the following artificial key some imperfectly known forms, marked * in the text are not

included. The key must not be regarded as absolutely exact, its definitions being somewhat elastic,

as indeed the forms themselves are.

Artificial key.

I Valve cymbiform : . . .... . . . .3.
\ — naviculoid . ,...,. 33.

/Central nodule with a stigma. ....]. .^ 3.

\ — — withont stigma ... ..... . . .' .' .1 7.

( Stigma below the nodule .....', . . 4.

I — in —
. . .

' 5.

J
Striae coarsely punctate . .... C. australica A. S.

\ — finely —
. . . . . . C. tumida BEiB.

Ends broad, rounded C, Janischii A. S.

subtruncate, obtuse . . . . ... 6.

Central area small ... . . C. mexicana Ehb.

large . . C.'punctifera Cl.

_ j Median ventral striae ending with isolated puncta . . 8.

•

I — — — not — — — 12.

„ ( Punctum one C. cymbiformis KtJTZ.

\ Puncta two or more . . 9.

J
Puncta two . . . . C. turgidula Geun. (C. Cistula vat.)

\ — several . 10.

line dilated towards the ends C. Sturii Grun...^ (
Median lin(

I
- — not - — ....'.'. 11.

^j I
Stri!

\ — fine . C. Stuxbergii Cl

..„ j Median line straight, approximate to the ventral margin 13.
'

\ — — arcuate, distant from — — — . . 22.

Striae coarse . C. Cistula Hempr.
— fine . C. Stuxbergii

Median line straight, approximate to the ventral margin 13.

— — arcuate, distant from — — — . . 22.

..., /Terminal nodules, distant from the ends '. i . 14.

' \ — — near the ends . . .
, , . 15.

.(^ J
Striae coarse C. protraeia. Berk.

fine . . . . . . C. helvetica monstrosity.

... j Striae coarsely punctate . . . 16,
{'

finely — 17.

area very narrow C. Triangulum Ehb.
— distinct . . . C. turgida Greg.

^_ I
Median line close to the margin ... ... 18.

1 — — at some distance from the margin 19.

{Ends capitate C Jordani Grun.
— obtuse, reflexed C. inelegans Cl.

— — incurved C. ventricosa Kutz.

.._ I Valve lunate, broad C. hebridica Gbun.

\ — — narrow 20.

20. i^""**
'

•
'•••••• 21-

\ Obtuse C. norvegica Grun.



KONGL. SV. VET. AKADEMIBNS HANDLINGAR. BAND 26. N:0 2. 159

„^ ( Axial area indistinct . G. gracilis Ehb.
'

\ — — distinct, linear . . . . C. yarrensis A. S.

an I
Valve snbclavate . . C. Beccarii Gbun.

S3, i-

r
\ — not clavate . ... 23.

\ Axial area broad ....€. aapera Ehb.

narrow or indistinct 24.

_ . f Ventral and dorsal margins parallel C. Botellus Lagst.
'^*-

\ - - - - not - 25.

_, / Obtnse or truncate 26.

\ Acute 31.

„„ f
Stria delicate C. delicatiila KUtz.

\ — coarse . . . 27.

„„
J
Terminal Assures straight . . . C. helvetica Kutz.

\ — — reflexed . . . .... ... 28.

„
I
Striae coarsely punctate . . . C. Cistula var.

\ — finely punctate .... ... 29.

„„ J
L. about 0,04 mm . . 30r

\ L. about 0,12 mm . . C. lanceolata Ehb.

„.
J
Median line almost straight C. parva W. Sm.

\ — — arcuate . . C. affinis Kutz.

„^ f Median striae radiate . . . . . . C. pusilla Gbun.
'^^-

\ - -not - 32.

„„ I
Strongly asymmetrical . . . ... . . . C. IcBvis N.a;GELi.

\ Slightly — . . . .... . . . C. rupicola Gnvns.

(Ends capitate . . . ... ... 34.

— rostrate . .... . 37.

— apiculate . . 46.

— not protracted .... 47.

„ . j Striae very fine 0. microcephala Geun.

\ — distinct 35.

Axial and central areas indistinct 36.
35. p^^"'

distinct C. naviculiformis Atteesw

:al C. angustata W. Sm.

decidedly asymmetrical ... C. amphicephala N.aiGELi.

„_ y Median ventral striae ending with isolated puncta . C. tumidula Gbun.
'*^- ' - — not — - - 38.

„„ / Central area small or indistinct . . . . . 39.

'

\ — — orbicular 45.

„„
I
L. 0,02 to 0,0

\ L. 0,07 mm.
mm ... .40.

or more . 42.

«.)

j L. about 0,025 mm. ..... . . . . . C. obtusiuscula Gbun.

\L. about 0,05 mm. ... 41.

Median striae about 9 in 0,oi mm. .. ,., . . . . C. lata Gbun.

— 12 —
. . . . C. spuria Cl.

.„
I
Valve stout 44.

\ — narrow .,, 43.

.„ /Striae 11 in 0,fli mm. . • ;, • ^
'^^ ^^odderi Cl.

I
— 17 — — ..,.!..' C. amphioxys Gbun.

r Ends broad . ... . . . . . C. Cucumis A. S.

I _ not very broad C. Ehrenhergii Kutz.

j Small C. hybrida Gbun.

\ Large C. heteropleura Ehb.

( Valve with undulated margins ... . C. Schmidtii Gbun. '

I
— _ non — —

. . .... ..... C cuspidata KCtz.

._ (Ends obtuse '.'.-. ... 48.

*'•
\ - acute 59.

( Valve linear 49^

\ — lanceolate . . 51.

C. conifera Br. and H^hib.
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49.

50.

51.

52.

53.

striae more distant than the others 50.

not — — — C. incerta Geun.

!

( Median strii

{Central area dilated to the ventral margin C. sinuata Geeg.

— — not — — — C. cequalis W. Sm.

I Valve almost symmetrical .52.

\ — decidely asymmetrical 53.

{Central area large . C. Molleriana Grun.

— — small C lacustris Ag.

Axial area narrow 54.

moderately broad 56,

, . ( Length about 0,os to 0,04 mm. 55.

'

\ — — 0,os to 0,07 mm C. borealis Cl.

.p I
Striae 5 in 0,0 1 mm C. alpina Grun.

"

' \ — about 10 in 0,oi mm . C. csqualis W. Sm.

, . f Axial area dilated to a small central area 57.

I — — not — — — - 58.

._
J
Striae coarsely punctate C. Hauekii V. H.

\ — finely — C Meinhardtii Grun.

P„ J
Length about 0,03 mm C. leptoceros Grun.

' \ — — 0,06 mm. C. austriaca Grun.

.„ f Median ventral striae ending in isolated puncta C. tumidula var. salinarum.
''^-

1 - - - not 60.

i distant from the ends ..... C. Cesatii R.

approximate to — ... 61.

ght, strongly excentric . 62.

\ — — subarcuate, nearly central 63.

I

J'
[ — — abruptly dilated into a central area . . 64.

„ . ( Large. L. 0,05 to 0,i mm . . . 65.

\ Small. L. 0,03 to 0,04 mm. 66.

„K I
Striae about 10 in 0,oi mm . C. acuta A. S.

'

\ — — 17 — — C. oregonica Cl.

„„ I Central area rounded C. lapponica Grun.

'I — — dilated outwards C. stauroneiformis Lagst.

^„ I Terminal nodules distant from the ends ..... C. Cesatii Rabh.

^^ j Median line straight, strongly excentric . 62.

„„
I
Valve broad. B. 0,02 mm . . C. Triangulum Ehb.

narrow. B. less than 0,oi mm. . . C. hebridica Gbeg.

„„ I
Central area not dilated in the middle C. acutiuseula Cl.

1. C. microcephala Grun. (1880). — V. almost symmetrical, linear, with rostrate-capitate

ends. L. 0,oi5 to 0,023; B. 0,oo3 to 0,oo4 mm. Median line almost central, straight; its central

pores approximate. Axial and central areas indistinct. Stx-ise 24 to 30 in 0,oi mm. almost pa-

rallel. — Grun. in V. H. Syn. p. 63 PL VIII f. 36 to 39. C. minuscula A. S. Atl. IX f. 58 to 61?

Fresh water: Greenland! Scotland! Sweden (Vernamo, fossil)! Belgium (V. H.), Ecuador, Bancs!

2. C. (Encyonema) Cesatii Eabh. (1853). — V. nearly symmetrical, narrow lanceolate,

gradually tapering from the middle to the acute ends. L. 0,045 to 0,0.5; B. 0,oo6 to 0,oo7 mm.
Median line almost central, with approximate central pores and slightly curved terminal fissures

at some distance from the ends. Axial area narrow; central area small. Strise radiate throughout,

about 19 in 0,oi mm., very finely punctate. — Nav. appendiculata Grun. Verb. 1860 p. 552 PL IV
f. 29. Nav. Cesatii Rabh. Siissw. D. p. 39 PL VI f. 89. V. H. Syn. p. 88 PL VIII f. 35. Cym-
hella Cesatii .Grun. A. S. Atl. LXXI f. 48, 49.

Fresh water: Greenland! Iceland! Swedish and Russian Lappland! Scotland! Sweden (We-
nern)! Belgium (V. H.), Piedmont (Rabh.), Canada!

This form, easily recognized by the distance of its terminal nodules from the ends of the

valve, is so slightly asymmetrical, that one might regard it as a Navieula. It seems to be an in-

habitant principally of northern or alpine regions. In Verb. 1860 (p. 571 PL VII f. 16) Grunow
mentions a Colletonema dubium as occurring together with C. Cesatii (his Nav. appendiculata) and
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with frustules of the same appearance. It seems then probable that the frustules of C. Cesatii

occur enclosed in gelatinous tubes.

3. C. angustata W. Sm. (1853). — V. almost symmetrical, with, usually, slightly triundu-

late margins and capitate ends. L. 0,03 to 0,o.^; B. 0,oo8 mm. Median line almost central, straight-

its central pores approximate and its terminal fissures in the ends of the valve. Axial area very

narrow or indistinct, not dilated in the middle. Striae about 16 in 0,oi mm., slightly radiate

throughout. — K angustata W. Sm. B. D. I PI. XVII f. 156. C. (squalis A. S. Atl. IX f. 69.

C. cequ. var. hyhrida Grun. A. 8. Atl. LXXI f. 50. Navic. incBquilatera Lagst. Spitsb. D. p. 33

PI. II f. 10.

Fresh water (alpine and arctic regions) : Greenland ! Spitsbergen ! Scotland, England (W. Sm.),

Norway (Dovre)! Sweden (Gellivara, Degernas, Loka, FSrarm in Asnen, fossil)! Finland (Imandra

to Karelen and Aland)!

4. C. Schmidtii Grun. (1875). — V. almost symmetrical, broadly linear, with triundulate

margins and cuneate ends. L. O.oae; B. 0,oo9 mm. Median line almost central, slightly flexuose.

Axial and central areas indistinct. Strise about 14 in 0,oi mm., slightly radiate. — Grun. in

A. S. Atl. IX f. 48.

Brackish water: Neusiedler See, Hungary (Atl.).

5. C. obtusiuscula (KCtz. 1844?) Grun. 1875. — V. slightly asymmetrical, broad, almost

elliptical, with subrostrate ends. L. 0,027; B. 0,oi2 mm. Median line almost central, straight.

Axial area very narrow; central area small and orbicular. Strise 12 in 0,oi mm., slightly radiate.

— KtJTZ. Bac. p. 79 PI. Ill f. 68. A. S. Atl. IX f. 49.

Fresh water: Steinitz See (Atl.).

6. C. alpina Grun. (1863). — V. slightly asymmetrical, lanceolate, with convex dorsal and

ventral margins and slightly obtuse ends. L. 0,023 to 0,04; B. 0,oo8 to 0,oi mm. Median line

straight, slightly excentric. Axial area very narrow, not dilated in the middle. Striae 5 in 0,oi

mm., very slightly radiate, finely transversely lineate. — Grun. Verh. 1863 p. 148 PI. IV f. 19.

A. S. Atl. LXXI f. 44, 45. Brun. Diat. des Alpes p. 62 PL III f. 7.

Fresh water (alpine, regions): Tyrol (Grun.), Switzerland (Brun), Savoy!

This little species is very characteristic, not nearly akin to any other Cymhella, and di-

stinguished by its unusually coarse and lineate striae. It is an habitant of alpine regions only.

The fine lineation of the striae appears to indicate a relationship to the group Naviculee lineolatce,

but there is no closely allied from in that group.

7. C. borealis Cl. (1891). — V. slightly asymmetrical, linear-lanceolate, gradually tapering

fl"om the middle to the obtuse of slightly capitate ends. L. 0,06 to 0,07; B. 0,oo7 to 0,o9 mm.

Median line almost central, straight. Axial area very narrow, slightly or indistinctly dilated in

the middle. Striae 10 (middle) to 13 or 14 (ends) in 0,oi mm., very slightly radiate throughout,

very finely lineate. — Cl. D. of Finl. p. 46 PL IT f. 19.

Fresh water: Russian La,pland!

8. C. delicatula Kutz. (1849). — V. narrow, lanceolate, slightly asymmetrical, obtuse. L.

0,022 to 0,03; B. 0,00,5 to 0,006 mm. Striae 18 or 20 (dorsal) to 21 (ventral) in 0,oi mm., delicate.

- KtJTZ. Sp. Alg. p. 59. A. S. Atl. LXXI f. 54, 55. V. H. Syn. p. 62 PL HI f. 6.

Fresh water (moist rocks etc.): Norway (Dovre, Brevig)! Sweden (Lapland to Skane)!

France! Savoy! Genfeve!

This species is recognized by its narrow, almost linear, lanceolate valves and by its close

and delicate striae. It is nearly connected with C. Icevis, which has broader valves and somewhat

coarser striae. Intermediate forms exist between both.

K. Sv. Vet. Akad Hapdl. Band 26. N:o 2. 21
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As Cymbella elegans Cramer has issued in Rabh. Alg. Eur. N:o 1441 (1863) a sample con-

taining several Cymbellee, as C. Cistula, C. helretira, C. deUcatula, C. leevis, C. affinis, C. lepto-

ceras, C. amphicephala and C. aspera. As no description or figure of C. elegans is given, it is

impossible to determine what form the name denotes.

9. C. laevis Naegbli (1849). — V. strongly asymmetrical, semilanceolate, gradually tapering

from the middle to the ends. Dorsal margin arcuate; ventral margin straight or slightly convex

in the middle. L. 0,o25 to 0,o35; B. 0,oo7 to 0,oo8 mm. Median line somewhat excentric and

slightly arcuate. Axial area indistinct. Striae of the dorsal side 13 (middle) to 15 (ends) in 0,oi

mm., slightly radiate. Strife of the ventral side 16 (middle) to 17 Cends) in 0,oi mm. almost pa-

rallel and finely punctate. — Naeq. in Kiltz. Sp. Alg. p. 59. V. H. Syn. p. 62 PI. Ill f. 7.

A. S. Atl. IX f. 35.

Fresh] water: Norway (Dovre)! Sweden (Gellivaara to Ortofta in Skane)! Finland (Lapland

to Karelen)! Scotland! Zurich (Grun.), Tours du Rhone!

10. 0. pusilla GrRUN. (1875). — V. asymmetrical, narrow, semilanceolate, with subacute ends

and arcuate dorsal, straight or slightly convex ventral, margin. L. 0,23 to 0,04; B. 0,oo5 to 0,oo7s

mm. Median line straight, strongly excentric. Axial area very narrow, not, or slightly, dilated

around the central nodule. Strise 15 to 18 (middle) or 16 to 20' (ends) in 0,oi mm., radiate in

the middle, transverse at the ends. — Grun. in A. S. Atl. IX f. 36, 37. V. H. Syn. PL III f. 5.

Brackish water: Sweden (Baltic: Gothland, MalmO)! Halle! Neusiedler See (Grun.), Caspian

Sea (Grun.), Normandy! Belgiiim (V. H.), Bayonne (Atl.), Sardinia (Grun.), Mouth of Jenissey!

South Africa! Ecuador!

11. C. yarrensis A. S. (1881). — V. narrow, semilanceolate, acute. L. 0,o75 to 0,ii; B.

0,0 12 to 0,015 mm. Median line nearly central; its terminal fissures in the ends. Axial area

narrow, linear, dilated in the middle to an elongated central area. Strise 11 in0,oi mm., somewhat

more distant in the middle, where they are radiate, parallel in the ends. — Encyon? yarrense

A. S. Atl. LXXI f. 16.

Sliglitly brackish water: Yarra-Yarra (Australia)! Tasmania!

12. C. ruplcola Grun. (1881). — V. slightly asymmetrical, lanceolate, gradually tapering

from the middle to the subacute ends. L. 0,027 to 0,034; B. 0,oo45 to 0,oo55 mm. Median line

almost central, straight. Axial area narrow, not dilated in the middle. Dorsal strife 12 (middle)

to 15 (ends) in 0,oi mm. slightly radiate. Ventral strise 16 in 0,oi mm. slightly radiate —
Grun. in A. S. Atl. LXXI f. 70, 71.

Fresh water (moist rocks): Arctic America! Scotland (V. H. Types), Salzburg (Atl.).

This species is very nearly akin to C. Imvis and differs scarcely in anything except the

less asymmetrical valves.

13. C. Beinhardtii Grun. (1875). — V. slightly asymmetrical, elliptic-lanceolate, with

convex dorsal and ventral margins. Ends obtuse. L. 0,03 to 0,06; B. 0,oo8 to 0,oi4 mm. Median

line nearly central, straight. Axial area narrow, gradually dilated to the middle, where it ex-

pands to a moderately large central area. Strise 10 (middle) to 13 or 14 (ends) in 0,oi mm. The
median strits are more distant than the rest and slightly radiate. Towards the ends the striae

become almost parallel. — A. S. Atl. IX f. 27. Cl. M. D. N:o 132,

Fresh water: Norway (Romsdalen)! Steinitz Sea (Atl.).

The above description is from specimens in Cl. M. D. 132, determined by Grunow as

C. Eeinhardtii.

14. C. leptoceros (Ehb. 1843?) Grun. — V. asymmetrical, lanceolate, with slightly gibbous

ventral margin and obtuse, sometimes slightly attenuated ends. L. 0,o2 to 0,04; B. 0,oo8 to O.oi

mm. Median line slightly arcuate. Axial area linear, not dilated around the central nodule.
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Strise 9 or 11 (middle) to 12 (ends) in 0,oi mm. slightly radiate, especially near the ends, punctate;
puncta about 22 in 0,oi mm. — Cocc. lept. Ehb. Am. PL I: 2 f. 30. Gy. leptoc. V. H. Syn. p. 62
PL II f. 18, III f. 24 (f. curta) Suppl. A. f. 2 (f. elongata). Cy. hungarica Past. II p. 40 PL I
f. 14 (1889)?

Fresh water: Rostock (foss.), Belgium! Hungary foss. (Pant.)? Mexico, foss.!

Var. minor Grdn. (1882). — L. 0,026; B. 0,oot mm. — Grun. Foss. D. Osterr. Ung. p. 142
PL XXIX f. 32.

Fresh water: Hungary, fossil (Grun.).

Var. amiusta Grun. (1882). — L. 0,024 to 0,o4; B. 0,oo5 to 0,oi mm. Strise 12 to 15 in

0,01 mm. - Grun. Foss. D. Osterr. Ung. p. 142 PL XXIX f. 33, 34.

Fresh water: Greenland! Hungary, fossil (Grun.), Geneva! Savoy!
Var. excisa Pet. (1877). — Ventral margin indented in the middle. — C. turgida var. excisa Pet.

Bull. Soc. Bot. de France 1877 PL I f. 2. A. S. Atl. LXXI f. 35. Gkuk. Foss. D. Osterr. Ung. p. 142.

Fresh water: Marly, near Paris (according to Grunow).
The most marked characteristic of C. leptoceros is the distinct axial area, which seems to

become much reduced in some of the varieties, named by Grunow, especially in the var. excisa
which I have placed here on the authority of Grunow. Specimens of that var. from Marly (CI. M.
I). N:p 195) agree in my opinion with C. tumidula Grun.

The following forms, found in a fossil state in Hungary and described by Pantocsbk seem
to be nearly akin to C. leptoceros.

C. havnensis Pant. (II p. 40 PL XI f. 186). — L. 0,025; B. 0,oo75 mm. Strise 15 in 0,oi mm.
C. Neupaueri Pant. (II p. 40 PL Xlf. 187). — L. 0,027; B. 0,0095 mm. Striee 15 in 0,oi mm.
Specimens from Gyongios-Pata, which I have examined, are scarcely distinguishable from

C. leptoceros in Van Heurck's Types.

15. C. aiistriaca Grun. (1875). — V. asymmetrical; with arcuate dorsal margin and slightly

convex ventral margin. Ends obtuse and rounded. L. 0,o45 to 0,068; B. 0,oi2 to 0,oi7 mm_
Median line somewhat excentric, nearly straight, broad (oblique). Axial area distinct, linear, not
widened in the middle. Strise 11 or 13 (dorsal) to 13 or 14 (ventral) in 0,oi mm., radiate through-
out, punctate; puncta about 21 in 0,oi mm. — Grun. in A. S. Atl. IX f. 10, LXXI f. 67 to 69.

Fresh water: Tyrol (Atl.), Switzerland (St. Gingolf, Engadine)!

Var. prisca Grun. (1882). — L. 0,o5 to 0,o78; B. 0,oi3 to 0,oi9 mm. Median line slightly

arcuate. Area slightly dilated on the dorsal side of the central nodule. Strise 9 (middle) to 11

(ends) in 0,oi mm., punctate. Puncta 23 in 0,oi mm. — Grun. Foss. D. Osterr. Ung. p. 143

PL XXIX f. 29.

Fresh water: Hungary, fossil (Grun.).

Var. excisa Grun. (1882). — Smaller. Ventral margin indented. — Grun. Foss. D. Osterr.

Ung. PL XXIX f. 27. Pant. Ill PL I f. 11.

Fresh water: Hungary, fossil (Grun.).

C. austriaca, which seems to inhabit the alps only, is characterized by its median line, being

oblique and therefore broad in the middle between the central and terminal nodules, by its dis-

tinctly punctate strise and non-rostrate ends. It is evidently akin to C. leptoceros. Cymb. Erdoben-

yana Pant. (II p. 40 PL XI f. 198; 1889) agrees completely with C. austriaca, as I have convinced

myself by examining specimens from Erdobenye.

16. C. Stodderi Cl. (1881). — V. slightly asymmetrical, narrow, lanceolate, with subrostrate

ends. L. 0,o7 5 to 0,09; B. 0,oi5 mm. Median line almost central, straight; its terminal fissures

approximate to the ends. Axial area moderately broad, linear-lanceolate, not abruptly dilated

around the central nodule. Strise strongly radiate in the middle, 10 or 11 (middle) to 12 (ends)

in 0,01 mm., not distinctly punctate. — Cl. N. R. D. p. 5 PL I f 5. Cl. M. D. N:o 212, 274.

Fresh water: Monmouth (Maine), Bemis Lake ("White Mountains)! Caldas (Brazil)!
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This species is probably akin to Nav. Monmouthiana GtRUN., and its place here is somewhat

doubtful.

17. C. amphioxys KtJTZ. (1844) Geun. — V. almost symmetrical, narrow linear-lanceolate,

with subrostrate ends. L. 0,o7; B. 0,oo7 mm. Median line almost central, straight. Axial area

narrow; central area indistinct. Striae 17 in 0,oi mm. slightly radiate in the middle and slightly

convergent in the ends, not distinctly punctate. — Nacic. amphioxys Kutz. Bac. p. 91 PI. XXVIII
f. 37? Gymh. navic. var. amphioyx GtKun. in CI. M. D. N:o 273 (1879).

Fresh water: Degernas, Westerbotten, Sweden, fossil!

This form, frequent in CI. M. D. N:o 273, seems not to be akin to C. naviculacea, but rather

to the group of Navicula radiosa, having, like those, the terminal strise convergent.

18. C. acnta A. S. (1881). — V. almost symmetrical, lanceolate, with acute ends. L. 0,o5

to 0,085; B. 0,016 to 0,02 mm. Median line almost central, straight. Axial area narrow, linear,

in the middle dilated to a rhomboid-orbicular central area. Striae 9 to 11 in 0,oi mm., very finely

punctate. — C. americana var. acuta A. S. Atl. LXXI f. 75 to 78.

Fresh water: Sweden (Lake Rosslangen in Calmar Lan)! Mouth of Jenissey! Demerara Eiver!

19. C. acutinscula Cl. N. Sp. — V. slightly asymmetrical, lanceolate, gradually tapering

from the middle to the acute ends. L. 0,07 to 0,095; B. 0,02 to 0,022 mm. Axial area narrow,

lanceolate, not (or on the ventral side slightly) dilated around the central nodule. StrisB 9 to 10

(middle) or 11 (ends) in 0,oi mm., slightly radiate in the middle, parallel at the ends, coarsely

punctate; puncta 17 to 20 in 0,oi mm. — PI. IV f. 26.

Fresh water: Crane Pond! Waltham, Mass.!

This species is nearly akin to C. acuta, but has broader area and more coarsely punctate striae.

20. 0. Hauckii V. H. (1888). — V. asymmetrical-lanceolate, with arcuate dorsal margin,

slightly convex ventral margin and obtuse, not rostrate ends. L. 0,o7 to 0,0 8; B. 0,oi8 to 0,0 2

mm. Median line slightly asymmetrical, almost straight. Axial area narrow, lanceolate, scarcely

dilated on the dorsal, but distinctly on the ventral side of the central nodule. Striae 10 (middle)

to 18 (ends) in 0,oi mm., radiate throughout, coarsely punctate; puncta about 18 in 0,oi mm. —
V. H. in Hauck and Richter Phycoth. univ. N:o 147. Notarisia 1888 p. 622. Icon. n. PI. IV f. 24.

Fresh water: Triest!

The above description is from original specimens in Van Heurck's collection. C. Hauckii is

similar to C. acutiuscula, but the strife are radiate in the ends, where they are much closer than

in the middle. C. Lindsayana Grbv. (Trans. Bot. Soc. Edinb. Vol. VlII p. 234 PI. Ill f. 5 to 8)

has the same size and outline as C. HaucMi, but, according to Greville, somewhat coarser striae-

The description and figures given by Gteeville are not sufiicient for identification.

21. C. aniphicephala Nabgbli (1849). — V. slightly asymmetrical, with arcuate dorsal and
almost straight ventral margin. Ends rostrate to rostrate-capitate. L. 0,025 to 0,o4; B. 0,oo9 to

0,01 mm. Median line slightly excentric, almost straight. Axial and central areas indistinct.

Striae 12 or 14 (dorsal) to 16 (ventral) in 0,oi mm., more distan,t in the middle than elsewhere,

slightly radiate. — Naeg. in Kutz. Sp. Alg. p. 890. A. S. Atl. IX f. 62, 64 to 66; LXXI f. 52.

V. H. Syn. p. 61 PL II f. 6. C. naviculiformis Heib. Consp. Crit. p. 108 PI. I f. 2.

Fresh water: Spitsbergen! Iceland! Sweden (Areskutan, Upsala, Billingen, Gulf 6f Bothnia)!

Denmark! Holstein! England! Saxony! Belgium (V. H.), Switzerland! Ispahan (Atl.), Tasmania!

New Zealand! Brazil!

Var. subundulata Cl. — V. linear, with slightly triundulate margins and capitate ends.

L. 0,04; B. 0,007 mm. Striae in the middle 16, at the ends 18 in 0,oi mm.
Fresh water: Norway, Dovre!
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Var. hercynica A. S. (1875). -^ V. rostrate. L. 0,029; B. 0,oi mm. Strise about 13in0,ol mm. —
C. here. A. S. Atl. IX f. 30, 31. C. ahyssinica Grun. in Martelli Florula bogosensis p. 151 PL I f. 3 (1886).

Fresh water: Juliushall, Harzburg (Atl.), RingsjOn (Sweden)! Abyssinia (Grun.).

22. C. lata Gkun. Ms. —• V. slightly asymmetrical, broadly lanceolate, with subrostrate to

rostrate ends. L. 0,042 to 0,o.5 6; B. 0,oi6 to 0,oi8 mm. Median line almost straight and central.

Axial area narrow, linear, slightly dilated around the central nodule. Strise 9 (middle) to 12 (ends)

in 0,0 1 mm. slightly radiate in the middle, almost parallel at the ends, finely punctate. — PI. IV f. 27.

Fresh or slightly brackish water: Sweden (Gulf of Bothnia at Pitea; Ore sjo, near Boras)!

Ladoga! Domblitten, Rostock and Liineburg, fossil!

This species resembles in outline C. Ehrenbergii, but is much smaller and has less distinctly

punctate striae.

23. C. Cucumis A. S. (1875). — V. broad, with convex dorsal and almost straight or slightly

convex ventral margin. Ends rostrate-truncate. L. 0,o7 to 0,09; B. 0,024 mm. Median line almost

central, slightly arcuate. Axial area narrow, slightly dilated around the central nodule. Striae

8 to 9 (dorsal) to 10 (ventral) in 0,oi mm. punctate; puncta 12 in 0,oi mm., more distant on the

median ventral striae. — A. S. Atl. IX f. 21, 22.

Fresh water: Bengal (Atl.), Cameroon!

24. C. Ehrenbergii Ktixz. (1844). — V. asymmetrical, elliptic-lanceolate, with slightly

rostrate, obtuse ends. L. 0,09 to 0,i4; B. 0,o28 to 0,o38 mm. Median line slightly excentric,

straight. Axial area narrow, but distinct, slightly dilated around the central nodule. Striae 7 to

9 in 0,01 mm. slightly radiate throughout, coarsely punctate; puncta 13 to 16 in 0,oi mm. —
J^avic. incBqualis Ehb. Inf. PI. XIII f. 18 (1838). Gymh. Ehrenh. KtJTZ. Bac. p. 79 PI. VI f. 11.

W. Sm. B. D. I PI. II f. 21. A. S. Atl. IX f. 6 to 9; LXXI f. 74. V. H. Syn. p. 61 PL II f. 1.

Fresh water: Iceland! Sweden (from Lapland to Skane)! Norway! Finland! England! Bel-

gium (V. H.), Paris! Germany! Switzerland! North America (Crane Pond, Lost Spring Ranch,

Washington territory, St. Rosa Cal.)!

Var. delecta A. S. (1875). — V. asymmetrical-lanceolate, with slightly rostrate ends. L. 0,o6 3

to 0,085; B. 0,019 to 0,024 mm. Axial area narrow, not, or slightly, dilated around the central

nodule. Striae 8 to 9 (middle) to 11 (ends) in 0,oi mm. — Cymi. delecta A. S. Atl. IX f. 17.

C. Ehrenbergii var. Atl. LXXI f. 80. C. Ehrenh. var. minor V. H. Syn. II f. 2.

Fresh wa,ter: ^Greenland! Konigsaue (Atl,), Puerto Monte, Chili (Atl.), Victoria, Splitters

Creek (Austr.)!

25. C. lapponica Grun. (1879). — V. almost symmetrical, sublanceolate, gradually tapering

from the middle to the acute ends. L. 0,033 to 0,037; B. 0,oo8 to 0,oo85 mm. Median line almost

central, straight. Axial area narrow; central area rather large, rounded. Median striae 16 in

0,01 mm., terminal striae about 21 in 0,oi mm., finely punctate. — Grun. in CI. M. D. N:o 271.

PL IV f. 28.

Fresh water: North Iceland! Repats in Gellivare, Lulea Lapmark, fossil, Sweden!

This species has never been described or figured, but I suppose that Grunow denotes this

form, which occurs sparingly in CI. M. D. N:o 271. This species seems to connect C. Cesatii with

C. stauroneiformis.

26. C. stauroneiformis Lagst. (1873). - V. lanceolate, almost symmetrical, with nearly

obtuse, attenuated ends. L. 0,o38 to 0,04; B. 0,oo9 to O,oii mm. Median line almost central,

straight. Axial area very narrow; central area large, quadrate, somewhat broader outwards, not

reaching to the margins. Striae 16 to 17 in 0,oi mm., slightly radiate, finely punctate. — Lagst.

Spitsb. D. p. 45 PL 1 f, 15. A. S. AtL LXXI f. 62, 63.

Fresh water: Beeren Eiland (Lagst.), Spitsbergen!
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27. C. naviculiformis Aueusw. (1861). — V. elliptic-lanceolate, slightly asymmetrical, with

rostrate-capitate ends. L. 0,03 to 0,o4 7; B. 0,oi to 0,oi6 mm. Median line almost central, nearly

straight. Axial area narrow, linear, suddenly dilated in the middle to an orbicular space. Striae

in the dorsal side 14 (middle) to 18 (ends) in 0,oi mm., on the ventral side 14 in 0,oi mm.
— AuBRSw. Rabh. Alg. E. N:o 1065. V. H. Syn. PI. n f. 5. C. cuspidata W. Sm. B. D. I PI. II

f. 22 a'. G. anglica Lagst. Spitsb. D. p. 42 PI. II f. 18 (1873). A. S. Atl. IX f. 63. V. H. Syn.

PL II f. 5.

Fresh water: Grreenland! Spitsbergen! Beeren Eiland (Lagst.), Norway (Eomsdalen, Dovre)!

Sweden! Finland! Holstein! Harz (Atl.), Jenissey! New-Zealand! Australia!

Heiberg (Consp. Grit. p. 108) remarks that Cymb. cuspidata W. Sm. is not the species of

KuTziNG, but possibly C. navicuUformis, of which he gives several figures (PI. 1 f. 3), which

however are much more similar to C. ampMcephala than to this species. Lagerstedt proposed the

name C. anglica, believing it to be identical with the species of W. Smith, which is too indistinctly

figured for identification. C. naviculiformis closely resembles C. amphicephala, from which it is

distinguished by the larger central area.

28. C. hybrida Grun. (1878). — V. linear, almost symmetrical, with rostrate ends. L.

0,04 5; B. 0,0 09 mm. Median line almost central and straight. Axial area narrow; central area

large, subquadrate. Strise 11 in 0,oi mm. almost parallel, finely punctate. — GrRUN. in CI. M. D.

N:o 161. Icon, nostr. PI. IV f. 23.

Fresh or very slightly brackish water: Sweden (Gothland, Lefrasjon in Skane)!

29. C. spuria Cl. N. Sp. — V. asymmetrical, lanceolate, with subrostrate ends. L. 0,o5

to 0,06; B. 0,013 mm. Median line very slightly arcuate, almost central. Axial area narrow,

gradually dilated towards the middle. Strise 12 (dorsal, median) to 13 (ventral and dorsal, termi-

nal) in 0,0 1 mm., slightly radiate in the middle, almost parallel in the ends, finely but distinctly

punctate.

Fresh water: Talbot (Victoria, Australia)! Pichinicha (alpine region of Ecuador)!

30. C. cuspidata Kutz. (1844). — V. broadly linear-lanceolate, slightly asymmetrical, with

rostrate-capitate ends. L. 0,o4 to 0,095; B. 0,oi4 to 0,024 mm. Median line slightly excentric,

straight. Axial area narrow, linear; central area rather large, orbiciTlar. Strife 9 or 10 (middle)

to 12 or 14 (ends) in 0,oi mm. radiate, finely lineate. — Kutz. Bac. PI. Ill f 40. Heib. Consp.

p. 109 PL I f. 4. A. S. Atl. IX f. 50 (typical) 53 to 55. V. H. Syn. p. 61 PL II f. 3.

Fresh water: Sweden (Lappland to Upsala and Westergotland) ! Norway (Finmark, Dovre)!

Finland! Paris! Belgium (V. H.), England! Germany! Italy! Greenland! Canada! Massachusetts!

Jenissey! Kamtschatka! Japan! New Zealand!

Var. ohtusiuscula Grun. (in V. H. Types N:o 19). — L. 0,06 to 0,o8; B. 0,oi9 to 0,02 mm.
Ends more rounded.

Fresh water: England (V. H. T.).

31. C. heteropleura Ehb. (1843). — V. slightly asymmetrical, lanceolate, with rostrate

and truncate to subrostrate, obtuse ends. L. 0,i2 to 0, 15; B. 0,033 to 0,04 mm. Median line

almost central, straight. Axial area distinct, linear. Central area large, slightly transversely

dilated. Strise 9 to 10 in 0,oi mm. slightly radiate throughout, punctate; puncta 9 to 13 in 0,oi

mm. — Pinnularia heteropleura Ehb. Am. p. 133. M. G. V: 2 f. 11. Cymb. het. KtiTZ. Bac. p. 79.

A. S. Atl. IX f. 4, 5.

Fresh water (arctic and northern regions): Greenland! Norway (Dovre)! Sweden (Lappland)!

Russian Lappland!
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Var. suhroslrata Cl. — V. with scarcely rostrate, obtuse ends. L. 0,i9 to 0,2o; B. 0,o45

mm. Strise 9 in 0,oi mm. coarsely punctate; puncta 9 to 13 in 0,o] mm. — Cymb. heteropleura

A. S. Atl. IX f. 3.

Fresh water: Canada! Danas Pond! Cherryiield!

Var. minor Ch. — V. with rostrate and truncate ends. L. 0,06 to 0,08; B. 0,oi5 to 0,022

mm. Strife 9 in 0,oi mm., coarsely punctate; puncta 18 to 21 in 0,oi mm. — Cymh. Ehrenb. var.

Lagst. Spitsb. D. p. 42 PI. II f. 17. Cymi. A. S. Atl. IX f. 51, 52.

Fresh water: Spitsbergen! Beeren Eiland (Lagst.), Xorway (Dovre)! Scotland (Lough Monrne,

foss.)! Jenissey! St. Flora, Italy (foss.)!

The typical C. heterojyJnira is a large and characteristic boreal form. The var. minor occurs

at Hjerkin in Dovre and cannot be distinguished from specimens in St. Flora deposit. The latter

variety differs from C. cuspidata in nothing except the somewliat different shape of the ends and

the more coarsely punctate strise. C. americana A. S. (Atl. IX f. 15, 20) seems to be intermediate

between C. cuspidata and G. heteropleura var. minor. A similar form occurs in New Zealand at

Horawarra.

32. C. oregoiiica Cl. N. Sp. — V. slightly asymmetrical, lanceolate, gradually tapering

from the middle to the acute ends. L. 0,i ; B. 0,02 mm. Median line almost central. Axial area

narrow, slowly dilated to the middle, where it suddenly expands to a large, subrectangular, central

area. Strise 17 (middle) to 20 (ends) in 0,oi mm. radiate throughout, punctate; puncta about 18

in 0,01 mm. forming longitudinal rows. — PI. IV f. 25.

Fresh water: Oregon, fossil!

33. C. Molleriana Grun. (1875). — V. nearly symmetrical, somewhat irregularly lanceolate,

ol)tuse. L. 0,05 to 0,06; B. 0,oi to 0,oi2 mm. Terminal nodules of the median line at some di-

stance from the ends. Axial area narrow; central area large, orbicular. Striae 12 to 13 in 0,oi

mm., radiate throughout. — Grun. in A. S. Atl. IX f. 71 to 75.

Fresh water(?): "Wedel in Holstein (Atl.).

It seems doubtful whether this form, which I know only from the figures in A. S. Atlas,

really be a Cymbella. It has more of the appearance of some form belonging to the group of

Navicula viridula, but the striae are radiate at the ends.

34. C. (Encyon&ma) laciistris Ag. (1824). — V. lanceolate, scarcely asymmetrical, with

obtuse or truncate ends. L. 0,03 to 0,o6; B. 0,oi mm. Median line nearly central; its terminal

nodmles very distant from the ends. Axial area narrow; central area small, irregular. Strise

about 9 in 0,oi mm., divergent in the middle, convergent at the ends, in the middle alternately

longer and shorter, transversely lineate; lineolae about 28 in 0,oi mm. — Schizonema lacustre Ag.

Syst. p. 10. A. S. Atl. LXXI f. 1 to 5. V. H. Syn. PI. XV f. 40. CoUetonema subcoherens

Thwaites in W. Sm. B. D. II p. 70 PI. LVI f. 353. Encyonema Ungeri Grun. in A. S. Atl. X
f. 63. CoUetonema lacustre V. H. Syn. p. 111.

Fresh or slightly brackish water: Hungary (Plattensee Cl. M. D. N:o 108), England (W. Sm.),

Gulf of Bothnia!

The frustules of this species live enclosed in mucous tubes. The structure of the valve

shews that it is nearly akin to the Naviculse lineolatse.

35. C. (Encyonema) prostrata Berk. (1832). — V. strongly asymmetrical, semielliptical,

with obtuse ends, frequently inclined downwards. L. 0,04 to 0,i; B. 0,o25 to 0,03 mm. Median

line straight; its terminal nodules considerably distant from the ends. Axial area narrow; central

area small, orbicular. Striae about 7 in 0,o\ mm., in the middle of inequal length, and radiate at

the ends convergent, transversely lineate. — Monetna prostratum Berk. Brit. Alg. PI. IV f. 3.

Gloeonema Leibleinii Ag. Consp. p. 31? Encyonema paradoxum KtJTZ. Bac. p. 82 PI. XXII f. 1

(1844). Encyon. prostratum Ralfs Ann. X. Hist. (I) XVI PI. XVIII f. 3 (1845). W. Sm. B. D. n
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p. 68 PI. LIV f. 345. A. S. Atl. X f. 64 to 69; LXXI f. 6 to 9. V. H. Syn. p. 65 PI. Ill f. 9

to 11. Cymbella Encyonema Heib. Coiisp. p. 110 (1863). Encyonema maximum Wartm. Rabh. Alg.

Eur. N:o 1248 (1862)."

Fresh or slightly brackish water : Sweden (Gulf of Bothnia, from Westerbotten to Roslagen

;

Lake Malaren)! Finland (Abo, Ladoga)! England! Belgium (V. H.), France! Switzerland (Brun),

Germany! Hungary (Plattensee, Grun.), Italy (St. Fiora, foss.).

36. C. (Encyonema?) inelegans Cl. N. Sp. — V. boat-sliaped, with arcuate dorsal margin,

straight or slightly concave ventral margin, and broad, rounded, somewhat reflexed ends. L. 0,o.55

to 0,06 5; B. 0,0 2 mm. Median line parallel to the ventral margin, very excentric. Terminal

fissures comma-like; terminal pores near the ends. Axial area linear, rather broad. Striae on the

dorsal side 10 (middle) to 12 (ends) slightly radiate; striae on the ventral side 8 in 0,oi mm.,

radiate in the middle, parallel in the ends, coarsely punctate; puncta 17 to 18 in 0,oi mm. —
PL V f. 1.

Fresh water: Fall River, Oregon, foss. (Grove Coll.)!

37. C. (Encyonema) Triangulum Ehe. (1845). — V. broad, asymmetrical, lanceolate with

acute ends. L. 0,04 to 0,o5; B. 0,02 mm. Median line straight, dividing the valve into a ventral

part half as broad as the dorsal. Terminal fissures in the ends of the valve. Axial area very

narrow; central area small or indistinct. Strise 9 to 11 in 0,oi mm. almost parallel or slightly

radiate in the ends, coarsely punctate; puncta about 10 in 0,oi mm. — Gloeonema Triangulum

Ehb. Abb. 1845 p. 77. M. G. XXXV A. 7 f. 10. Encyon. Triang. KtJTZ. Sp. Alg. p. 62. A. S.

Atl. X f. 54; LXXI f. 10.

Fresh water: North America, New York and Pensacola (Atl.), Michigan, Dakota and Lost

Spring Ranch Calif.! Tasmania, Campbell Town, fossil!

38. C. (Encyonema) turgida Greg. (1856). — V. lunate, with strongly arcuate dorsal, cen-

trally gibbous ventral margin, and acute ends. L. 0,05 to 0,io; B. 0,oi2 to 0,o2.s mm. Median

line straight, dividing the valve into a ventral part of about half the width of the dorsal. Ter-

minal fissures in the ends, comma-like, turned downwards. Axial area distinct, linear, scarcely

dilated in the middle. Striae 7 to 9 in 0,oi mm., radiate in the middle and, on the dorsal side,

at the ends, parallel or convergent at the ends on the ventral side, punctate; puncta 13 to 18 in

0,01 mm. - Greg. M. J. IV p. 5 PI. 1 f. 18. Enryon. turg. A. S. Atl. X f. 49 to 53. V. H. Syn.

p. 65 PI. Ill f. 12.

Fresh water: Sweden! Finland! Movith of Jenissey! Scotland (Greg.)^ East Indies! Java!

Australia (Murray River)! Tasmania! New Zealand! North America (California, Mexico)! Guate-

mala! Ecuador! Argentina!

This species is very variable and graduates into the following. The largest and most ty-

pical specimens occur in California, Mexico and Ecuador. European .specimens are smaller and

can only with difficulty be distinguished from the following species.

39. C. (Encyonema) ventricosa KtJTZ. (1834). — V. lunate, with straight or centrally

gibbous ventral margin and subacute ends, usually turned downwards. L. 0,oi5 to 0,o36; B. 0,oo7

to 0,011 mm. Median line approximate to the ventral margin. Terminal nodules and fissures at

the ends of the valve. Axial area very narrow or indistinct. Striae 10 to 16 in 0,oi mm. slightly

radiate, finely punctate. Frustules enclosed in branched mucous tubes. — Frustulia ventricosa KCtz.

Syn. p. 11 f. 7. Uyml. ven. Bac. p. 80 PI. VI f. 16. Encyon. ventric. V. H. Syn. p. 66 PI. Ill fig. 15

to 17, 19. Encyon. prostratum Kt)TZ. Bac. p. 82 PI. XXV f. 7 (1844). Encyon. ccespitosum KftTZ.

Sp. Alg. p. 61 (1849). W. Sm. B. D. II p. 68 PI. LV f. 346. V. H. Syn. p. 65 PI. Ill f. 14; Suppl.

A f. 3. A. S. Atl. X f. 57, 58; LXXI f. 11, 12. Encyon. Auerswaldii Rabh. Stissw. D. p. 24 PI. VII
f. 2 (1853). Cymiella maculata W. Sm. B. D. I PL II f. 23. Cymb. affinis var. semicircularis

Lagst. Spitsb. D. p. 43 PL II f. 20. Cocconema Lunula Ehb. Am. PL I: i, f. 15 (1843). Encyon.
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Lunula A. S. Atl. X f. 42, 43; LXXI f. 14, 15, 32 to 34. Cymb. Lunula Eabh. Alg. Eur. N:o

1166 (1861). Gymi. silesiaca Bleisch Rabh. Alg. Eur. N:o 1802 (1865). A. S. Atl. X f. 59. Cymi.

minuta Hilsb Rabh. Alg. Eur. N:o 1261 (1862). A. S. Atl. LXXI f. 30, 31. Cymb. variabilis

Wartm. Rabh. Alg. Eur. N:o 803 (1859).

Eresh water: Spitsbergen! Norway (Dovre, Christiania)! Sweden (Lapland to Skane)! Fin-

land! Gulf of Bothnia (from Haparanda to Roslagen)! England! Belgium! France! Germany! Swit-

zerland! East Indies! Japan! Australia! Tasmania! New Zealand! Greenland! Mexico! California!

Ecuador!

Var. ovate Grun. (1875). — V. with convex ventral margin. Median line almost in the

middle of the valve. — Encyon. cmspit. var. ovata A. S. Atl. X f. 45, 46. V. H. Syn. PL III f. 13.

Fresh water: Sweden (Gulf of Bothnia)! Germany, Atter See (Atl.), Belgium (V. H.).

Var. obtusa Grun. (1875). — V. elongated, obtuse. — E. cesspit, var. obtusa Grun. in A. S.

Atl. X f. 47, 48.

Fresh water: Rome (Atl.), Rammer Moor (Atl.).

Most authors regard the forms of C. ventricosa as belonging to two different species, Encyo-

nema ventricosum and E. ccespitosum, the former being smaller and with the median line closer to

the straight ventral margin, the latter a little larger, with the median line somewhat more distant

from the ventral margin, which is slightly gibbous in the middle. I am unable to find any definite

limit between these species, and as their distinctive characteristics are very trifling and subject

to great variation, I have united them.

40. C. (Encyonema) Jordani Grun. Ms. — V. with very elevated dorsal margin, more or

less gibbous ventral margin and truncate to capitate ends. L. 0,02 to 0,o32; B. 0,oo8 to 0,oo9 mm.
Areas indistinct. Median line straight; its terminal fissures turned downwards. Striae about 16

in 0,01 mm., radiate in the middle, very finely punctate. — PL V f. 3, 4.

Fresh water: Otago, New Zealand (Weissflog Coll.)!

41. C. (Encyonema) hebridica Grun. (1877). — V. elongated, lunate, with arcuate dorsal

and slightly convex ventral margin and subacute ends. L. 0,03 to 0,04; B. 0,oo7 to 0,oo8 mm.
Median line straight, dividing the valve so that tbe ventral part is half as broad as the dorsal.

Terminal fissures in the ends. Axial area very narrow; central area small or indistinct. Strise

about 10 in 0,oi mm. distinctly punctate. — Encyon. hebridicum (Greg.) Grun. CI. M. D. N:o 37.

Cl. D. of Finl. p. 48 PL II f. 16, 17.

Fresh water: Sweden (Lulea Lapmark, foss.)! Finland (Russian Lapland; Nyland and

Viborg foss.)!

This forjn, which appears to be pretty constant, occurs in northern regions. It connects

E. ventricosum with E. gracile. In A. Schmidts Atl. IX f. 11 is figured a large form from »Ohla-

jarris (Orrjarvi, Finland?), which seems either to be a forma maxima of C. hebridica or a new species.

42. C. (Encyonema) gracilis Rabh. (1853). — V. narrow, slender, with gently arcuate

dorsal and straight ventral margin. Ends acute. L. 0,03 to 0,o56; B. 0,oo7 to 0,oi mm. Median

line more approximate to the ventral than to the dorsal margin; its terminal nodules distant from

the ends. Areas indistinct. Striae 10 to 13 in 0,oi mm. — Encyon. gracile Rabh. Siissw. D. PL X
f. 1. A. S. Atl. X f. 36, 37, 39, 40. V. H. Syn. PL III f. 20 to 21. Gymbella scotica W. Sm.

B. D. I p. 18 PL II f. 25 (1853). Cymb. lunata W. Sm. Ann. Mag. Nat. Hist. [2] XV PL IX f. 15

(1855). V. H. Syn. PL ni f. 23.

Fresh water, especially alpine regions: Norway (Finmark, Dovre)! Sweden (Lapland, Sma.

land)! Finland! Scotland! Savoy! Tasmania! New Zealand! Greenland! White Mountains!

43. C. (Encyonema) norvegica Grun. (1875). — V. asymmetrical, linear, with obtuse,

broad ends. L. 0,o4 to 0,o5; B. 0,oo7 to 0,oo8 mm. Median line straight, nearly axial, with the

K. Sv. Vet. Akademiena Handlingar. Bd 26. N:o 2. 22



170 p. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

terminal nodules at some distance from the ends. Axial area narrow, central area small, orbicular.

Striae 14 to 15 in 0,oi mm. slightly radiate in the middle, where they are more distant, parallel

at the ends. — Grun. in A. S. Atl. X f. 41. Cl. M. D. N:o 268.

Fresh water (alpine regions): Greenland! Iceland! Norway (Dovre, Romsdalen)! Sweden
(Paiitrask, Wilhelmina socken)!

C. norvegica is nearly akin to C. gracilis and differs principally by its more linear form

and broad, rounded ends.

44. C. incerta Grun. (1878). — V. linear, slightly asymmetrical, with broad, obtuse ends,

slightly arcuate dorsal margin and almost straight ventral. L. 0,04 to 0,o7; B. 0,oo9 mm. Median

line almost central. Axial area narrow, not dilated in the middle. Striae 14 to 16 in 0,oi mm.,

equidistant in the middle, where they are parallel, and slightly radiate at the ends. — G. Pisciculus

var. incerta Grun. Cl. M. D. N:o 96. Cl. D. fr. Gronl. och Argent, p. 13 PL XVI f. 12. G. sub-

cequalis var. incerta Grun. in V. H. T. N:o 30.

Fresh water, northern or alpine regions: Norway (Dovre, Hammerfest)! Sweden (Lapland)!

Finland (Russian Lapland)! Scotland (V. H. T.).

Var. navicidacea Grdn. (1879). — With somewhat wider axial area and finer striae, about

18 in 0,01 mm. — C. {Pisciculus var.) naviculacea Grun. in Cl. M. D. N:o 272. Cl. D. fr. Gronl.

och Argentina p. 13 PL XVI f. 11.

Fresh water: Greenland! Norway (Dovre)! Sweden (Lapland to Jamtland)! Finland (Russian

Lapland)

!

45. C. iequalis W. Sm. (1856). — V. linear-lanceolate, with arcuate dorsal, straight or

slightly convex ventral margin, and broad, obtuse, or almost truncate ends. L. 0,03 to 0,o45; B. 0,oo6

to 0,011 mm. Median line straight, near to the ventral margin, broad (oblique). Axial area

narrow, not, or slightly, dilated in the middle. Striae 11 or 14 (middle) to 14 or 16 (ends) in 0,oi

mm., slightly radiate, obscurely punctate; puncta about 16 in 0,oi mm. — "W. Sm. B. D. II p. 84.

Cymh. ohtusa Greg. M. J. IV PL I f. 19 (1856). V. H. Syn. p. 61 PL III f. 1 a. A. S. Atl. IX
f. 41 to 45; LXXI f. 72? Gymh. subwqualis Grun. V. H. Syn. PL III f. 2, 4 Suppl. A f. 1 (1880).

Fresh water: Greenland! Iceland! Scotland and England! Sweden (Lapland to Skane, Goth-

land)! Norway (Dovre, Stavanger, foss.)! Belgium (V. H.), Saxony! Switzerland! Michigan!

Var. florentina Grun. (1880). — V. less asymmetrical, almost lanceolate. Striae finer, 15 in

0,01 mm. — Gymb. subcequalis var. florentina Grun. in V. H. Syn. PL III f. 3.

Fresh water: S:ta Fiora, foss. (Grun.).

Var. diminuta Grun. — L. 0,oi5; B. 0,oo4 mm. Striae 12 to 15 in 0,oi mm. — Gymb. obtusa

var. diminuta Gkun. in V. H. T. N:o 129.

Fresh water: England (V. H. T.).

C. mqualis W. Sm. is usually believed to denote the same species as G. angustata, but as

the ends are described as obtuse and the striae are coarse, 12 in 0,oi mm., it is evident that

this is a mistake, and that Smith meant the form described above as G. cequalis. Gresory's figure

of Gymh. obtusa is small and not very characteristic, but agrees pretty well with this species.

Between Gymb. subcequalis Grun. and Gymb. obtusa Greg, as represented in Van Heurck's Synopsis

I am unable to discover any specific distinction. As limited here Gymb. cequalis is a common
form, distinguished by its linear form and almost truncate ends. The median striae are more dis-

tant than the others and radiate.

46. C. siituata Greg. (1856). — V. linear, slightly asymmetrical, frequently gibbous in the

middle on the ventral side, with broad, obtuse ends. L. 0,oi2 to 0,026; B. 0,oo4 to 0,oo5 mm.
Axial area narrow; central area large, on the ventral side reaching to the margin. Striae 9 to 11

0,01 mm., almost parallel. — Greg. M. J. IV PL I f. 17. G. abnormis Grun. in V. H. Syn. PL III

f. 8 (1880). Gomphonema asymmetricum Gutw. p. 28 PL I f, 24?
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Fresh water: Sweden (Malaren, Westergotland, Smaland)! Finland (Abo)! Scotland (Greg.),

Ireland! New Zealand!

Var. antiqua Grun. — V. with subcapitate ends. L. 0,o32 to 0,033; B. 0,oo8 mm. Strife

7 to 8 in 0,01 mm., finely punctate. •— C. abn. var. ant. Grun. Foss. D. Oster. Ung. p. 141

PI. XXIX f. 31.

Fresh water: Hungary, fossil (Grun.).

Var.? fossilis Pant. (1893). — Linear with slightly rostrate ends. L. 0,05; B. 0,oi mm.
Central area a transverse fascia. Striee 8 to 9 in 0,oi mm. — Cymh. ahnormis var. fossilis Pant.
Ill PI. XVII f. 255.

Fresh water: Hungary, fossil (Pant.).

This little form is of interest as it has some resemblance to a Gomphonema, in its uni-

laterally dilated central area. The fig. given by Gregory is not as good as desirable, but there

can hardly exist any doubt that Gregory really meant this species.

47. C. tumldula Grun. (1875). — V. asymmetrical, linear-lanceolate, with rostrate ends.

L. 0,033 to 0,035; B. 0,007 to 0,009 mm. Dorsal margin arcuate, ventral straight, or somewhat
gibbous in the middle. Median line somewhat excentric, straight, with approximate central pores.

Axial areas indistinct; central area indistinct or on the dorsal side only. Striae on the dorsal side

13 (middle) to 15 (ends) in 0,oi mm., on the ventral side 14 in 0,oi mm., slightly radiate

throughout, finely punctate. On the ventral side of the central nodule are two puncta at the ends
of the two median striae. — Grun. in A. S. Atl. IX f. 33. Y. H. T. N:o 27.

Fresh water: Eostock, fossil! Oxford! Triest (Atl.), Paris, Marly (CI. M. D. 195)!

Var. salinarum Grun. (1875). — V. asymmetrical, lanceolate, with subacute, not rostrate

ends. L. 0,027 to 0,04; B. 0,oo8 to 0,oi mm. Axial area narrow, slightly dilated on the dorsal

side around the central nodule. Striae 11 or 12 (middle and dorsal) to 15 (ventral) in 0,oi mm. —
C. salinarum Grun. A. S. Atl. IX f. 28. V. H. T. N:o 26.

Brackish water: Bay of Finland (Dannf.), Saule (Atl.), Italy!

C. tumidula seems to connect C. amphicephala with C. turgidula, C. affinis etc. As far I can

see, there is no other diiference between C. tumidula and C. salinarum than the somewhat diiferent

shape of the ends. The above descriptions are from original specimens in Van Heurck's Types.

48. C, turgidula Grun. (1875). — V. asymmetrical with more or less rostrate, obtuse, or

truncate ends. L. 0,032 to 0,0 5; B. 0,oi to 0,oi5mm. Axial area very narrow. Striae in the middle

on the dorsal side 9 to 10 in 0,oi mm. at the ends about 11 in 0,oi mm. finely punctate, puncta

about 24 in 0,oi mm. At the ventral side of the central nodule are two small puncta, ending the

median striae. — Grun. A. S. Atl. IX f. 23 to 26.

Fresh water: Bengal (Atl.), New Zealand! Niagara falls! Porto Rico! Ecuador, Chimborazo!

Argentina!

G. turgidula is nearly related to C. afflnis, but is larger and has 2 puncta below the cen-

tral nodule.

49. C. atfinis Kutz. (1844). — V. more or less broad, semielliptical to semilanceolate with

almost straight ventral margin and slightly rostrate, obtuse or subtruncate ends. L. 0,025 to 0,o4;

B. 0,007 to 0,01 mm. Median line slightly arcuate, excentric. Axial area very narrow, not dilated

around the central nodule. Striae 10 or 11 (dorsal side) to 12 (ventral side) in 0,oi mm. a little

closer at the ends, slightly radiate, finely punctate. On the ventral side of the central nodule is

a small isolated punctum ending the median stria. — Kutz Bac. p. 80 PI. VI f. 15? W. Sm. B.

D. I PI. XXX f. 250? A. S. Atl. IX f. 29, 38*; LXXI f. 28, 29. V. H. Syn. p. 62 PI. II f. 19.

V. H. Types N:o 26. Cymh. truncata Greg. M. J. Ill p. 39 PI. IV f. 3 (1855)? Cocconema nanum
Hantzsch Rab. A. E. N:o 1321 (1862). A. S. Atl. LXXI f. 27. Coccon. gibbum A. S. Atl. X f. 27.

Cymh. affinis var. tumida Lagst. Spitsb. D. p. 43 PL II f. 19?



172 p. T. OLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

Fresh water: Sweden (Uppland to Skane, Grothland, Gulf of Bothnia)! Finland! Holstein!

England! Belgium (V. H.), Germany! Switzerland! Italy! Mouth of Jenissey! Japan! Australia

(Lake Muir)! New Zealand! New York! Argentina!

Cyinh. affiiiis is a variable species, connecting Cymb. turgidula with Cymb. parva. The
ventral margin is sometimes indented in the middle. Such a form has been figured by Grunow in

Foss. Diat. Osterr. Ung. PL XXIX f. 26 and is probably identical with Cymb. exisa var. major

GuTwiNSKY Materialy p. 25 PL I f. 21.

50. C. parva W. Sm. (1852). — V semilanceolate, with slightly rostrate, obtuse to sub-

truncate ends. L. 0,03 to 0,05; B. 0,oi to 0,oi2 mm. Median line somewhat arcuate and broad

(oblique). Axial area narrow, very slightly dilated in the middle. Striae 9 or 10 (median, dorsal)

to 13 (ventral and terminal) in 0,oi mm., very slightly radiate, obscurely punctate. There is no

punctum on the ventral side of the central nodule. — Cocco. parvum W. Sm. B. D. I p. 77. PL
XXIII f. 222. A. S. Atl. X f. 14, 15. Getjn. Franz Josephs Land D. p. 97 (45) PL I f. 9. Cijmb. cymhy-

formis var. parva V. H. Syn. p. 64 PL II f. 14. Cocconema pachycephalum Rabh. Alg. Eur.

N:o 1107 (1861).

Fresh water: Greenland! Franz Josephs Land (Grun.), Sweden (Lapland to Skane)! Norway
(Finmark to Christiania) ! Finland! England! Germany! Belgium! France! Switzerland! Savoy!

Italy! Mouth of Jenissey! North America, Winnepeg!

Var. hungarica Grun. (1875). — L. 0,024 to 0,04; B. 0,oo9 to 0,oi mm. Area dilated on

the dorsal side of the central nodtile. Strise 10 in 0,oi mm. — Coecon. hungaric. Grun. in A. S. Atl.

IX f. 38, X f. 16, 17; LXXI f. 37, 38.

Fresh water: Norway (Brevig)! Platten See, Hungary (Grun.).

Cymb. parva is in the living state stipitate. It is closely akin to Cymb. affinis and

Cymb. cymbiformis, diifering from both by the want of a punctum at the end of the median

central stria.

51. 0. Botellus Lagst. (1873). — V. arcuate, with parallel margins and rounded ends.

L. 0,024 to 0,034; B. 0,006 to 0,007 mm. Median line slightly excentric, arcuate. Axial area

narrow, not dilated around the central nodule. Strise 10 to 11 in 0,oi mm., very slightly radiate,

not distinctly punctate. — Cymb. variabilis var. Botellus Lagst. Spitsb. D. p. 44 PL II f. 22.

Cymb. bot. A. S. Atl. LXXI f. 39.

Fresh water: Arctic America! Beeren Eiland (Lagst.), Spitzbergen!

52. C. cymbiformis (Ag. 1830?) Kutz. (1833). — V. boat-shaped, with straight, sometimes

slightly gibbous, ventral margin and obtuse or truncate ends. L. 0,0.5 to 0,i; B. 0,oi to 0,oi2

mm. Median line slightly arcuate, broad (oblique); its terminal fissures reflexed. Axial area

narrow; central area small. Strise 8 to 9 in 0, 01 mm. somewhat closer at the ends, finely lineate

(lineolfe 20 in 0,oi mm.). On the ventral side of the central nodule is an isolated punctum at the

end of the median stria. — Ag. Consp. p. 10 (1830)? Frustulia coffewformis Kutz. Dec. N:o 11

(1833) according to Lagst. Frust. cymb.[ Kutz. Linn. VIII p. 539 PL XIII f. 10. Coecon. cymbi-

forme W. Sm. B. D. 1 p. 76 PL XXIII f. 220? A. S. Atl. IX f. 76 to 79; X f. 13. Cymb. cymbif.

V. H. Syn. p. 63 PL II f. 11 a, b, c.

Fresh water: Iceland! Norway (Finmark to Brevig)! Sweden! Finland! England! Belgium
(V. H.), France! Germany! Switzerland! Hungary (Dubravica, foss. Grun.), Socotra (Kitton), Japan!

Tasmania! Argentina!

C. cymbiformis is very similar to C. helvetica, but differs by the reflexed terminal fissures

and from C. helvetica, as well as from C. parva, by the isolated punctum below the central nodule.

53. C. Beccarii Grun. (1886). — V. clavate, and at the same time boat-shaped, with one

half longer than the other. L. 0,054 to O.oe; B. 0,oi4 mm. Median line arcuate, almost in the

middle of the valve. Axial area narrow, not dilated around the central nodule. Strise 11 to 16
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in 0,01 mm., slightly radiate throughout, distinctly punctate. No isolated punctum below the

central nodule. — Gtrun. in Martelli Florula Bogosensis p. 152 PI. I f. 1, 2.

Fresh water: Abyssinia (Grun.).

54. C. Cistnla Hempe. (1828). — V. boat-shaped, with concave, centrally slightly gibbous,

ventral margin, and truncate or rounded, obtuse ends. L. 0,o7 to 0,i6; B. 0,oi8 to 0,02.5 mm.
Median line arcuate, broad, bent downwards near the central nodule. The central pores distant,

and the terminal fissures reflexed. Axial area narrow, linear, slightly dilated on the dorsal side

of the central nodule. Striae 7 to 9 in 0,oi mm. coarsely lineate; lineolse 18 to 21 in 0,oi mm.
On the ventral side, near the central nodule, the striae are interrupted by a narrow depression, so

that below the central nodule is a segmental row of 2 to 5 pnncta. — Bacillaria Cistula Hempr.

a. Ehb. Symb. Phys. phyto. PL II, IV f. 10. Coccon. Cistula W. Sm. B. D. XXIII f. 221. A. S.

Probet. f. 16 PI. X f. 1—5, 24—26. Cyml. Cistula V. H. Syn. p. 64 PL II f. 12—13. C. Cistula

var. maculata A. S. Atl. LXXI f. 21. Grun. Franz Josephs Land D. p. 97 (45) PL I f. 8. C. Cistula

var. fusidium IttRiB. a. Pbbag. D. d'Auvergne p. 71 PL III f. 12. Coccon. arcticum A. S. Atl.

LXXI f. 25. Coccon. eornutum Greg. M. J. IV PL I f. 11 (1856)?

Fresh and slightly brackish water: Spitsbergen! Norway (Dovre, Stavanger, foss.)! Sweden

(Lapland to Skane), Bay of Bothnia (from Pitea to Uppland and Helsingfbrs) ! Finland! England!

Holstein! Belgium! France! Germany! Switzerland! Italy! Mouth of Jenissey! Kamtschatka! Japan!

Yarkand! America (Winnepeg, Vancouver, Massachusets, Illinois, California, Mexico)!

Var. maculata Kutz. (1834). — V. broader and shorter than in the type. L. 0,045 to 0,o82;

B. 0,013 to 0,015 mm. Strise 9 to 12 in 0,oi mm. Lineolse 24 in 0,oi mm. No row of puncta

below the central nodule. — Frustulia maculata KtJTZ. Dec. N:o 85 (1834) according to Lagst.

Cymh. maculata A. S. Atl. X f. 6; LXXI f. 20, 22. Cymb. Cistula var. mac. V. H. Syn. p. 64

PL II f. 16, 17. Cymh. Bouleana Br. a. HfeiB. D. d'Auvergne p. 220 PL VI f. 14 1893 (ad spec,

auth.). Cymb. Pauli HfeiB. a. Pbrag. D. d'Auvergne p. 70 PL III f. 11 (1893).

Fresh water: Franz Josephs Land (Grun.), Spitsbergen! Sweden (Vestergotland, Smaland)!

Finland! England! France! Germany! Greenland! Argentina!

Var. sihirica Grun. (1880). — V. with rounded, not rostrate ends. L. 0,08; B. 0,q24 mm.
Median line strongly arcuate. Striae 10 (middle) to 12 (ends) in 0,oi mm. lineate (lineolse about

20 in 0,01 mm.) interrupted in the ventral side of the central nodule by a narrow depression. —
Coccon. Cistula var. sib. Grun. A. D. p. 25 PL I f. 11.

Fresh water: Mouth of Jenissey!

Var. arctica Lagst. (1873). — V. boat-shaped, with strongly arcuate dorsal, and slightly

concave ventral, margin. Ends truncate. L. 0,o3 2 to 0,o7; B. 0,oo7 to 0,oi5 mm. Median line strongly

arcuate, broad; its terminal fissures reflexed. Axial area narrow. Strise 9 to 13 in 0,oi mm.
finely lineate. No row of puncta on the ventral side of the central nodule. — Cymh. variabilis

var. arctica Lagst. Spitsb. D. p. 44 PL II f. 21. Ctjmb. arctica A. S. Atl. X f. 12; LXXI f. 23, 24.

Fresh water: Beeren Eiland (Lagst.), Spitsbergen! Russian Lapland! Mouth of Jenissey!

Var.? truncata Brun (1880). — V. with slightly arcuate dorsal margin, straight ventral margin

and very broad, truncate ends. L. 0,04 5 to 0,0 7 5 mm. Strise 8 to 10 in 0,oi mm. No row of

puncta below the central nodule. — Brun D. des Alpes p. 58 PL III f. 2.

Fresh water: Switzerland (Brun.).

C. Cistula is a very variable species, graduating, as it appears, to C. cymhiformis. Its most

distinctive characteristic, the row of puncta below the central nodule, is not present in some of

its varieties. The var. ? truncata is remarkable for its outline and resembles very much the smaller

C. curta A. Schm. (Atl. IX f. 47. L. 0,02; B. 0,oi mm.) unknown to me.

55. C. Stnxbergii Cl. (1880). — V. with strongly arcuate dorsal margin, almost straight

ventral margin, and rostrate, truncate ends. L. 0,055 to 0,075; B. 0,02 mm. Median line strongly

arcuate, with reflexed terminal fissures. Axial area indistinct, slightly dilated on the dorsal side
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around the central nodule. Strife 14 to 15 in 0,oi mm. radiate in the middle, almost parallel at

ends, very finely punctate, crossed on the ventral side below the central nodule by a narrow de-

pression. — Goccon. Stuxb. Cl. A. D. p. 13 PL I f. 10. Cymb. St. Icon. n. PI. V f. 2.

Fresh water: Mouth of Jenissey!

56. C. Sturii Grun. (1882). — V. boat-shaped, with truncate ends. Dorsal margin arcuate,

ventral margin straight, somewhat gibbous in the middle. L. 0,i9 to 0,25; B. 0,o32 mm. Median
line slightly arcuate, dilated towards the ends; its terminal fissures reflexed. Axial area narrow
linear, gradually dilated towards the middle and the ends. Strife 7 or 8 (middle) to 10 or 12

(ends) in 0,oi mm. punctate (puncta about 14 in 0,oi mm.), crossed near the central nodule on the

ventral side, and sometimes on the dorsal side, by a narrow depression. — Gkun. Foss. D. Osterr.

Ung. p. 140 PL XXX f. 35. Pant. Ill PL XIX f. 287.

Fresh water: Hungary, fossil!

This species is very characteristic, distinguished from all others by its median line becoming

wider towards the ends. It has the outline of C. lanceolata, and .the row of puncta of C. Cistula.

57! C. lanceolata Ehb. (1838). — V. boat-shaped, with arcuate dorsal margin, slightly con-

cave, centrally gibbous, ventral margin, and obtuse ends. L. 0,o8 to 0,i6; B. 0,024 to 0,o3 mm.
Median line slightly arcuate with reflexed terminal fissures. Axial area very narrow; central

area small, elongated. Striae 9 to 10 in 0,oi mm. slightly radiate, punctate, punota 15 to 18 in 0,oi

mm. — Goccon. lanceolatum Ehb. Inf. p. 224 PL XIX f. 6. W. Sm. B. D. I PL XXIII f. 219.

A. S. Atl. X f. 8—10. Cymb. lane. V. H. Syn. p. 63 PL II f. 7. Goccon. Boechii Grun. in A. S.

Atl. X f. 11 (1875). Goccon. variabile Ceamer, Rab. A. E. 1246 (p. p. C. cymbifera).

Fresh water, especially larger lakes, often slightly brackish water: Sweden (Lapland to

Skane)! Grulf of Bothnia! Norway (Finmark to Laurgard)! Finland (Ladoga, Onega)! Siberia! Hol-

stein! Britain! France! Belgium (V. H.), Switzerland! Vienna! Socotra (Kitton).

Var cornuta Ehb. (1843). — L. 0,i5 to 0,2o; B. 0,o27 to 0,029 mm. Striee 7 or 8 (middle)

to 10 or 11 (ends) in 0,oi mm. punctate; puncta 10 to 12 in 0,oi mm. — Goccon. cornutum Ehb.

Am. p. 124. M. Gr. XV, A f. 94. Gymb. lane. var. cornuta Grun. Foss. D. Osterr. Ung. p. 141.

Fresh water: Ireland, Toome Bridge, Mourne Mountains (Grun.), Ltineburg (Grun.).

Var. fossilis Pant. (1889). — L. 0,127; B. 0,024 mm. Striee 11 (middle) to 8 (ends) in 0,oi

mm. — Pant. II p. 40.

Brackish water: Hungary, fossil (Pant.).

58. C. helvetica Kutz. (1844). — V. boat-shaped, with gently arcuate dorsal margin and

straight, frequently slightly gibbous ventral. Ends rounded obtuse. L. 0,036 to 0,085; B. 0,oi to

0,015 mm. Median line slightly asymmetrical and almost straight. Terminal fissures in nearly

the same direction as the median line. Axial area narrow, very slightly dilated around the central

nodule. Striee 9 to 11 in 0,oi mm. closer towards the ends; puncta about 16 in 0,oi mm. There

are no isolated puncta below the central nodule. — KtJTZ. Bac. p. 79 PL VI f. 13. V. H. Syn.

p. 64 PL II f. 15. A. S. Atl. X f. 20 to 21, 22 {Gymb. scotica) f. 23 {Goccon. Iceve); LXXI f. 19.

Fresh water: Greenland! Norway (Finmark, Stavanger, foss.)! Sweden (Lapland to Skane)!

Gulf of Bothnia (Haparanda, Pitea), Finland! Scotland! Belgium (V. H.), Germany! France!

Switzerland!

Var. curta Cl. — L. 0,045; B. 0,012 mm. Central area smaller than in the type, or in-

distinct. Striae 12 in 0,oi mm. less distinctly punctate than in the type. — G. turgidula Grun.

in CL M. D. N:o 95.

Fresh water: Holstein!

Var.? Balatonis Grun. (1875). — Dorsal margin strongly arcuate, ventral slightly gibbous.

L. 0,09; B. 0,026 mm. Striae about 8 in 0,oi mm. — Gymb. Bal. Grun. A. S. Atl. X f. 19.

Fresh water: Flatten See, Hungary (Grun.).
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Cymiella helvetica is a very common species, easily recognized by its straight terminal

fissures. Under tlie name Encyonema Gerstenbergeri Grdnow has described (Banka D. p. 9 PI. I

f. 11 ; 1865) a form, remarkable for the terminations of the median line, which are unusually distant

from the ends of the valve. I have seen from various localities several specimens closely agreeing

with the figure published by Grunow, and I have convinced myself that these are abnormal forms

of C. helvetica.

* C. hCTesensis Pant. (1889). — V. boat-shaped, with obtuse ends. L. 0,o62; B. 0,oi3 mm.
Median line bent; its central pores very distant. Axial area narrow, slightly dilated around the

central nodule. Striae 11,5 to 13,5 in 0,oi mm. slightly radiate, punctate. — Pant. II p. 40

PI. Ill f. 53.

Brackish water: Hungary, fossil (Pant.).

This species is unknown to me. The fig. and description given by Pantocsek are insufficient

for deciding as to its relations to other boat-shaped Cymbellai.

* C. Chyzerii Pant. (1889). — V. hoat-shaped, with the ventral margin slightly gibbous in

the middle. Ends subrostrate, obtuse. L. 0,0825; B. 0,oi45 mm. Median line arcuate, its central

pores approximate. Axial area narrow, not dilated in the middle. Strige 10 to 12,5 in 0,oi mm.
Ventral strise crossed by »a black line»(?) — Pant. II p. 40 PI. XI f. 194.

Brackish water: Hungary, fossil (Pant.).

This species is unknown to me. The description and the figure given by Pantocsek are

insufficient for ascertaining its relations to other boat-shaped Cymbellae. It may come near to

C helvetica, C. lanceolata, C. cymbiformis.

59. C. aspera Ehb. (1840). — V. boat-shaped, with strongly arcuate dorsal margin and

straight, centrally gibbous ventral margin. Ends obtuse, rounded. L. 0,i5 to 0,i8; B. 0,033 mm.
Median line arcuate. Axial area linear, slightly dilated in the middle. Strise 7 to 9 in 0,oi mm.
slightly radiate, punctate; puncta 12 to 15 in 0,oi mm. No row of isolated puncta on the ventral

side. — Coccon. asperum Ehb. Ber. 1840 M. Gr. V: i f. 1 etc. Petit Journ. de Microgr. 1878 Mars et

Avril f. 3. HjSeib. D. d'Auvergne PI. Ill f. 10. Cy. lanceol. var. aspera Brun D. des Alpes p. 57

PI. IX f. 16? Cy. gastroides KtJTZ. Bac. p. 79 PL VI f. 4 6 (1844). A. S. Atl. IX f. 1, 2; X f. 7.

V. H. Syn. p. 63 PI. II f. 8. Grun. Franz Josephs Land D. p. 97 (45) PL I f. 7. G. gigantea Pant.

Ill PL XXI f. 321 (1893)?

Fresh water: Franz Josephs Land (Grun.), Iceland! Norway (Dovre, Laurgaard)! Sweden

(Lapland to Skane)! Finland! France! Britain! Belgium! Germany! Switzerland! Savoy! Italy!

Japan! New Zealand!

Var. minor V. H. (1880). — Smaller, with strongly arcuate median line. L. 0,0 7 to 0,o8

mm. — Cy. gastr. forma minor V. H. Syn. p. 63 PL II f. 9.

Var. neogena Grun. (1882). — L. 0,175; B. 0,033 mm. Striae about 8 in 0,oi mm., 12 inO,oi

mm. towards the ends, punctate; puncta about 14 in 0,oi mm. — Cy. gastroides var. neogena Grun.

Foss. D. Oster. Ung. p. 141.

Fresh water: Hungary, fossil (Grun.).

Var. dubravicensis Grdn. (1882). — L. 0,168; B. 0,027 mm. Terminal nodules very strong,

at some distance from the ends, surrounded by short striae. Striae 6 to 9 in 0,oi mm.; their

puncta 14 to 17 in 0,oi mm. — Cy. gastr. var. dubr. Grun. Foss. D. Oster. Ung. p. 141 PL XXIX
f. 30. Pant. IU PL XVH f. 251.

Fresh water: Hungary, fossil (Grun.).

Var.? crassa Grun. (1882). — V. short and broad vdth rounded obtuse ends. L. 0,073;

B. 0,024 mm. Median line strongly arcuate. Axial area narrow. Striai 6 or 7 (middle) to 9

(ends) in 0,oi mm. punctate; puncta 16 to 17 in 0,oi mm. The strise are on the ventral side

crossed by a short depression. — Grun. Foss. D. Oster. Ung. PL XXIX f. 28.

Fresh water: Hungary, fossil (Grun.).
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Var. hengalensis Grdn. (1875). — V. less asymmetrical, almost boat-shaped, with straight

or slightly centrally gibbous ventral margins. Ends obtuse. L. 0,08 to 0,ii; B. 0,o24 to 0,o27

mm. Median line slightly arcuate. Axial area linear, scarcely dilated around the central nodule.

Strife 7,5 (middle) to 9 (ends) in 0,oi mm., coarsely punctate; puncta 12 to 13 in 0,oi mm. —
C. beng. Grun. in A. S. Atl. IX f. 12, 13; LXXI f. 79. Kitton Linn. Soc. Bot. XX PL XLVIII
f. 6 (1884). Cl. M. D. N:o 194.

Fresh water: Bengal! Socotra (Kitton).

C. aspera is a very common species, easily recognized by its boat-shaped outline, its coarsely

punctate strise and always distinct area. It appears to be more closely akin to C. Ehrenhergii

than to the boat-shaped C. lanceolata, C. Cistula etc. It seems questionable whether the var. crassa,

which I have not seen, really belongs to C. aspera. It may possibly be more akin to G. Cistula.

* C. salina Pant. (1889). — V. boat-shaped, with arcuate dorsal margin, straight ventral

margin and obtuse ends. L. 0,o585; B. 0,oi3 mm. Median line arcuate. Axial area distinct linear,

slightly dilated around the central nodule. Striee 12,5 to 13 in 0,oi mm. punctate. — Pant. II

p. 40 PI. I f. 9.

Brackish water: Hungary, fossil (Pant.).

This species is not known to me, but seems, to judge from the fig. in Pantocsek's work to

be allied to C. aspera, from which it differs by smaller size and closer striee.

60. C. tumida BriSb. (1849). — V. boat-shaped with slightly centrally gibbous ventral

margin. Ends rostrate-truncate. L. 0,05 to 0,i; B. 0,oi8 to 0,022 mm. Median line arcuate.

Axial area narrow, linear, suddenly dilated around the central nodule to an orbicular or sub-

quadrate central area. A stigma with a fine fissure below the central] nodule. Striee 8 or 9

(middle) to 10 or 12 (ends) in 0,oi mm., radiate, towards the ends almost parallel, distinctly

punctate; puncta about 20 in 0,oi mm. — Coccon. tumidum Br^b. in Kiltz Sp. Alg. p. 60. Cy.

turn. V. H. Syn. p. 64 PL II f. 10. Cocc. gibbum A. S. Probst, f. 17. Cy. stomatophora Grun. in

A. S. Atl. X f. 28 to 30. Coccon. stomat. G-run. A. D. p. 26.

Fresh water: Sweden (Westergotland, Goteborg)! Holstein (V. H. T.), Belgium (V. H.),

Germany! France! Mouth of Jenissey! Japan! Bengal! New Zealand! Australia, Victoria! Ame-
rica (Illinois, California)!

Var. borealis Grun. (1880). — Ends obliquely truncate, not rostrate. Striae 8 in 0,oi mm.
— Cocc. stomat. var. borealis Grun. A. D. p. 26.

Fresh water: Sweden (Grun.), Niagara Falls!

Var. gibba Grun. (1880). — Dorsal margin with 3 to 4 undulations. Striae 8 to 9 in 0,oi

mm. — Coccon. stomat. var. gibba Grun. A. D. p. 26.

Var. fossilis Grun. (1880). — V. with less rostrate and more rounded ends. Stigma with

shorter fissure than in the type. — Coccon. stomat. var. fossilis Grun. A. D. p. 26.

Fresh water: Habichtswald, fossil (Grun.).

61. C. australica A. S. (1875). — V. boat-shaped with centrally gibbous ventral margin

and truncate or rounded obtuse ends. L. 0,i to 0,i4; B. 0,026 to 0,03 mm. Median line arcuate.

Axial area linear, suddenly dilated around the central nodule to an orbicular space. A stigma

with a distinct fissure below the central nodule. Striae 7 (middle) to 9 (ends) in 0,oi mm. slightly

radiate in the middle, parallel at the ends, coarsely punctate; puncta about 13 in 0,o] mm. —
Cocc. austr. A. S. Atl. X f. 34, 35. Cl. M. D. N:o 295.

Fresh water: Australia! New Zealand!

62. C. punctifera Cl. N. Sp. — V. boat-shaped, with truncate ends. L. 0,i3; B. 0,02 mm
Median line arcuate; terminal fissures reflexed. Axial area linear, suddenly dilated to an orbicular

central area. Stigma in the middle of the central nodule, without distinct fissure. Striae 8 in 0,oi
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mm. a little closer towards the ends, where they are strongly radiate, distinctly punctate; puncta

15 in 0,01 mm.
Fresh water: Oregon, fossil!

63. C. mexicana Ehb. (1844). — V. lunate with rounded truncate ends. L. 0,o9 to 0,i4;

B. 0,026 to 0,036 mm. Median line bent, with reflexed terminal fissures. Axial area narrow

linear, central small, orbicular. Stigma in the middle of the central nodule, without distinct fissure.

Striae 7 (middle) to 9 (ends) in 0,oi mm. radiate in the middle and alternately longer and shorter,

nearly parallel at the ends, coarsely punctate. Puncta 12 to 13 in 0,oi mm. — Goccon. mexicanuni

Ehb. Ber. 1844 p. 342. A. S. Atl. X f. 32, 33; LXXI f. 82. Cynib. Mmtschatica Grun. in A. S.

Atl. X f. 31.

Fresh water: Washington Territory! Vancouver Island! Mexico, Californa and Guatemala

fossil! Kamtschatka!

There is, so far I can see, no other difference between C. mexicana and C. kamtschatica

than that the latter is somewhat smaller and has rather closer strise and puncta.

64. C, Janischii A. S. (1881). — V. lunate, with rounded ends. L. 0,2; B. 0,o.5 mm.
Median line arcuate, with strong terminal nodules and reflexed terminal fissures. Axial area

narrow, linear, slightly dilated around the central nodule. Stigma in the middle of the central

nodule, without distinct fissure. Strise 8 to 9 in 0,oi mm., in the middle radiate and of unequal

length, towards the ends almost transverse, distinctly punctate; puncta 10 to 12 in 0,oi mm. —
Cocc. Jan. A. S. Atl. LXXI f. 81.

Fresh water: Pitt River, Oregon (Grove Coll.)! San Francisco (Atl.).

Additional.

C. conifera Bkun (1893). — V. slightly asymmetrical, with arcuate dorsal and gibbous

ventral margin. Ends apiculate. L. 0,04 to 0,0 5; B. 0,oi2 to 0,oi8 mm. Median line slightly

arcuate, somewhat excentric. Axial area narrow, linear, not dilated around the central nodule.

Strise 9 to 10 in 0,oi mm., slightly radiate throughout, coarsely punctate; puncta 20 in 0,oi mm.
— H^RIB. D. d'Auvergne p. 220 PL VI f. 7.

Fresh water: Cantal, fossil!

Species not described and too imperfectly figured to be admitted in the above monograph.

C. affinis Pant. Ill PI. IV f. 52.

C. austriaca var. fossilis Pant. Ill PI. VIII f. 133.

— — var. latestriata Pant. Ill PI. I f. 9.

C. Budayiana Pant. Ill PI. XV f. 233 (C. Ehrenbergii var.?).

_ _ var. gracilior Pant. Ill PI. XXIV f. 363.

C. capitata Pant. Ill PI. X f. 160.

C. Cistula var. hungarica Pant. Ill PI. Ill f. 40 (C. helvetica?).

C. dementis Pant. IJI PI. XX f. 303 (C. Cistula var.?).

C. cymbiformis Pant. Ill PL X f. 174.

_ _ var. producta Pant. Ill PL XXIII f. 346.

C. Gfunovii Pant. Ill PL XIX f. 283 (C. Cistula var.?).

C. helvetica var. fossilis Pant. Ill PL IX f. 158.

a. inflata Pant. Ill PL VI f. 95.

C. Jimboi Pant. Ill PL VIII f. 130 (C. Cistula?).

C. KocJcii Pant. Ill PL I f. 2 (C. Cistula var. maculata?).

K. Sv. Vet. Akad. Hand. Band 26. N:o 2.
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C. lanceolata var. fossilis Pant. Ill PI. XXIII f. 344.

— — var. rohusta Pant. Ill PL XXIII £ 350.

C. marina Pant. Ill PL XIX f. 274 (Amphora angusta var.?).

C. obtusa Pant. Ill PL V f. 79.

C. pachyptera Pant. PL XXI f. 304, 316.

C. Feragalli Pant. Ill PL XLII f. 584.

C. perfecta Pant. Ill PL XVII f. 249 (C. cymbiformis var.?).

C. plutonica Pant. Ill PL XX f. 297 (C. aspera var.?).

C. prceclara Pant. Ill PL XXXVI f. 512 (resembles C. lanceolata but has closer strise).

C. Rahoczyana Pant. Ill PL VIII f. 121 (C. Cistula var. maculata?).

C. simplex Pant. Ill PL XXI f. 308 (C. ventricosa?),

G. Staubii Pant. Ill PL VIII f. 131 (C. leptoceras var.?).

C. Szontaghii Pant. Ill PL X f. 161 (Amphora augusta var.?).

C. suavis Pant. Ill PL XV f. 229 (akin to C. leptoceras?).

C. turgida Pant. Ill PL VI f. 103 (C. parva?).

C. valida Pant. IH PL IX f. 154 (C. aspera var.?).

a vegeta Pant. Ill PL XXIV f. 359.

Gomplionema Agardh (1824).

Valve more or less elongated, clavate, or asymmetrical to the transverse axis. Structure:

transverse slightly radiate strise or rows of puncta. Connecting zone not complex, broader in the

upper than in the lower end. Cell-contents a single chromatophore, leaving only a narrow parietal

plasmaband along one side of the zone, deeply sinuose below the median line. On conjugation two
auxoapores are formed by two mother-cells, parallel to them. The plane of division of the primordial

cell is at right angles to the plane of division of the mother-cells (Pfitzer Bau u. Entw. p. 88).

The large G. geminatum was observed as early as 1773 by 0. P. Muller, who named it

Vorticella pyraria. The genus Gomphonema was established 1824 by Agaedh for two species, and

since then a large number of species have been formed by Ehrenberg, Kutzins and others, unfort-

unately founded on trifling characteristics. For forms living, as Diadesmis, in bands of closely

connected frustules, Eurenberg created (1843) the genus Sphenosira. Kutzing founded (1844) the

genus Sphenella for free-living forms and Rabenhorst (1853) the genus Gomphonella for forms,

which live in gelatinous masses. Heiberg (1863) maintained, with justice, that these genera are

not admissible, as they are founded on characteristics, which occur in the same species. An
attempt to arrange systematically the known species of Gromphonema was made (1878), by Grunow
in his description of the algse of the Caspian Sea, and since then he has given a number of most
valuable figures in Van Heurck's Synopsis Plates XXIII, XXIV and XXV. As among them there

are several species from America, which, while having the general outline of Gomphonema, differ in

their structure, and in the presence of longitudinal lines, similar to those of Scoliotropis and
Caloneis, I now exclude these forms, and place them in a separate genus Gomphoneis. Recently

Brun has described, as G. cantalicum, a species, which seems to be allied to Gomphoneis, as it

shews across the strise a longitudinal line, but the striation of this species is in all other respects

quite different from that of Gomphoneis.

The valve of Gomphonema is asymmetrical to the transverse axis, and is usually broader

in the upper portion, with a wedge-shaped lower end. The central nodule is nearer to the tipper

end, or apex, than the lower, or basis. Many species are asymmetrical also to the longitudinal

axis, but in a less visible degree, as Pfitzer first pointed out, with a parallel asymmetry, like that

of the Cymbellse. Some varieties are even slightly cymbelliform. In many species there is on

one side of the central nodule an isolated punctum, or stigma, as in several Cymbellse, and in others
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a unilateral row of stigmas. Grdnow has formed for the species with stigmas the group Asym-

metrica, and for those without stigmas the group Symmetrica, which names may in view of

maintaining the analogy with the Cymbellfe be adventageously changed to Stigmatica and Astig-

matica.

There is a great resemblance between the cell-contents of Gomphonema and Cymbella, the

structure is the same in both genera, and they are no doubt nearly connected. We have in Cym.

Beccarii Grun. a form, which is asymmetrical to the transverse axis, and, there are several other

Cymbelloid varieties of Gomphonema. Goinph. Cymbella Brun may be considered as an inter-

mediate link between the two genera.

The outline of the forms of Gomphonema is very variable, and older authors have paid too

much attention to it in forming new species. There exist in the same species all possible transi-

tions, from purely clavate, to strongly biconstricted forms, so that outline only cannot be regarded

as a good specific distinction.

Most species of Gomphonema inhabit fresh water, some brackish water, and there are also

purely marine forms, the latter being all astigmatical. They are usually attached by dichotomously

branched gelatinous stalks to algse, stones, leaves of water-plants etc. Some forms are inbedded

in gelatinous masses, but frustules of attached species occur also occasionally free.

Artificial key.

1. Stigmatica.

( Median stri

I
L. 0,1

\ L. 0,0

•I

striae alternately longer and shorter .

not — — —
L. 0,1 to 0,12 mm. . ....

5 mm. ...
{Axial area distinct or broad . .

- — indistinct or narrow . .

{Area linear

— lanceolate ...
Ends subacute or apiculate . . ....

7.

8.

10.

11

12.

r

broadly truncate .... ....
( Striae about 12 in 0,i mm.

^-
i ^ - 8 - , .

J
Central area transverse . .

\ — — small and rounded or indistinct

J
Central area unilateral ... ...

'

\ — — bilateral .... . ...
{Ends apiculate ... ....
— rostrate to truncate .... ...
— broad, rounded-truncate . ....

{Central area narrow

— — broad ....
Striae coarsely punctate . .

obscurely —
J
Valve biconstricted . G. acuminatum Ehb. (O.

\ — not — . . . ...
[ Ends capitate . . .

13. ! •
—

• apiculate .

I
— rounded ...

... ( Striae coarsely punctate . . . . . . •

\ — finely or obscurely — ...

G. geminatum Ltngb.

G. constrictum Ehb.

4.

7.

5.

6.

G. validum Cl..

. G. Berggrenii Cl.

. . . Gr. ventricosum Greg.

. . G. oxycephalum Cl.

.
'

. . 8.

. . 12.

9.

10.

G. Augur Ehb.

. . . G. angustatum Kutz.

. . . G. subtile Ehb.

G. gracile Ehb.

11.

. . Gf. semiapertum Gkun.

...(?. intricatum KtiTZ.

subelavatum var. Mnstela).

13.

G- sphmrophorum Ehb.

. . G. apicatum Ehb.

.... 14.

. . . Gf. lanceolatum Ehb.

15.

* G. cantalicum Br. a. H^rib.
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f Valve cymbiform , . . . . G. Cymbella Bbun.

15. ! — clavate . . ... ... G. siibclavatum Gkun.

I — lanceolate . . . . . . , .... 16.

..„
J
StriBB radiate . . ... . . . G. eriense Gbun.

almost transverse G. parvulum KUtz.= r

Astigmatica.

^ . Axial area narrow or indistinct ... ... . 2.

— distinct

.

. . . . .5.'I

M Central area distinct ... ... ... . ... 3.

— — indistinct .... . . G. exiguum !&utz.

(Valve lanceolate . . . . . G. transsylvanicum Pant.
— clavate .... . . . . . G. olivaceum Ltngb.

\ — linear-clavate . . . . G. peruvianum Gbun.

\ — linear, with broad apex and basis . . . 4.

. ( Central area rounded . . . . G. Salinarwm Pant.
' \ — — a transverse fascia . . . . G. cestuarii Cl.

, ( Axial area narrow, dilated in the middle . G. kamtschaticum Gkun.
' \ — — broad ... 6.

{Strise 31 to 22 in 0,0 1 mm. . . . . . G. abbreviatum KtJTZ.

— 16 to 18 — . . . .... . . G. brasiliense Gbun.
— 6 in — — . . ... . . G. Puiggarianum Gbun.

1. G. eriense G-run. (1878). — Y. lanceolate, slightly clavate with rounded, obtuse ends.

L. 0,032 to 0,042; B. O.ois to 0,oi4 mm. Axial area narrow, linear; central area small, rounded,

with a distinct stigma. Strise radiate, 14 to 16 in 0,oi mm. — Gbun. Casp. Sea Alg. p. 12-

V. H. Syn. XXIII f. 10.

Fresh water: Lake Erie, N. America (Grun.).

This species in unknown to me, but to judge from the figure, it is not closely allied to any
other Gomphonema.

2. Cr. parvulum KtJTZ. (1844). — V. lanceolate-clavate, with rounded or rostrate to capitate

apex, gradually tapering from the middle to the narrow often subcapitate basis. L. 0,o2 to 0,03;

B. 0,006 to 0,007 mm. Axial area indistinct; central area indistinct or small and unilateral.

Stigma frequently indistinct. Strise 13 to 15 in 0,oi mm., almost transverse, indistinctly punctate.

— Sphenella parvulum KtJTZ. Bac. p. 83 PL XXX f. 63. Gomphon. parvulum V. H. Syn. p. 125

PL XXV f. 9. G. parv. var. subcapitata V. H. Syn. f. 11. G. parv. var. lanceolata V. H. Syn.

f. 10. G. Lagenula V. H. Syn. PL XXV f. 7, 8.

Fresh water: Sweden! England! Belgium (V. T.), France! Athens! Italy! Sandwich Islands!

Tahiti! New Zealand! New Jersey! Dakota! Jamaica! Brazil! Ecuador!

Var. siibelliptica Cl. — V. elliptic-lanceolate almost symmetrical, with scarcely rostrate

apex. L. 0,015; B. 0,oo5 to 0,oo6 mm. Striae 13 to 14 in 0,oi mm.
Fresh water: Greenland! Falmouth! Tasmania!

Var. exilis Grun. — V. subclavate, narrow, linear-lanceolate, with rounded, not rostrate

apex. L. 0,02 to 0,oo5 mm. Striae 18 to 19 in 0,oi mm. — Grun. Casp. S. Alg. p. 10.

Fresh water: Rimforsa in Westergotland, Sweden (Grun. ad. icon, in litt).

Var. exilissima Grun. V. narrow, lanceolate, subclavate, with slightly rostrate ends. L. 0,02;

B. 0,005 mm. — Grdn. in V. H. Syn. PL XXV f. 12 (V. H. T. 17).

Fresh water: England! Ecuador!

Var. micropus Kutz (1844). — V. slightly clavate, lanceolate, with obtuse apex and subacute

basis. L. 0,025 to 0,03; B. 0,oo7 to 0,oo8 mm. Striae 8 to 13 inO,oi mm. Central area unilateral,

narrow. — G. micropus KtJTZ Bac. p. 84. V. H. Syn. p. 125 PL XXIV f. 46, XXV f. 4, 5, 6.
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G. angustatum var. intermedia Grun. in V. H. Syn. PI XXIV f. 47, 48. G. angustuni Br^ib.

(fide Grun.).

Fresh water: Finland! Sweden, Upsala! Gothland, Visby in slightly brackish water (a var.

with coarse strise, 8 in 0,oi mm.), Kansas River! Ecuador!

Var.? tergestina Grun. (1880). — V. lanceolate, with obtuse, truncate ends. L. 0,oi5; B. 0,oo4

mm. Central area unilateral, very broad, reaching to the margin. Striae 14 in 0,oi mm. —
G. semiapertum var. tergestina Grun. in V. H. Syn. PI. XXV f. 40.

Triest (Grun.).

3. G. angustatum Kutz (1844). — V. slightly clavate, linear, with broad, rostrate to sub-

capitate apex and basis. L. 0,03 to 0,04; B. 0,oo7 mm. Axial area not distinct; central area uni-

lateral, stigma indistinct. Strite transverse 10 to 12 in 0,oi mm. indistinctly punctate. — Sphenella

angustata Kutz Bac. p. 83 PI. VIII f. 6. G. cotmnune Habh. F1. E. Alg. p. 283 (1864). G. angusta

V. fl. Syn. p. 126 PI. XXIV f. 49, 50.

Fresh water: Sweden! England! Belgium (V. H.), France! Germany!
Var. producta Grun. (1880). — V. L. 0,o2 to 0,025. Ends rostrate to capitate. — Gomph.

commune Lagst. Spitsb. D. p. 40 PL I f. 14. G. ang. var. prod. V. H. Syn. PI. XXIV f. 52 to 55.

Fresh water: Spitzbergen! Sweden! Finland! Neuchatel! Tasmania! Arctic America! Winni-

peg River! Brazil!

Var. obtusata Kutz (1844). — V. distinctly clavate, with broad, subrostrate ends. L. 0,025

to 0,03 mm. Striee 9 to 10 in 0,oi mm. — Sphenella ohtusata KiJTZ Bac. p. 83 PI. IX f. 1.

Gomph. ang. var. obtus. V. H. Syn. PI. XXIV f. 43 to 45. Sph. obt. and S. vulgaris Schum. I

Nacht. PL II f. 14, 15. Sphenella naviculoides Hantzsch in Rab. Dec. N:o 1322 (1862).

Fresh water: Thuringen!

Var. cequalis Greg. (1856). — V. with capitate-rostrate apex and basis. L. 0,o3 to 0,035;

B. 0,006 mm. Strise 10 to 12 in 0,oi mm. — G. cequale Greg. M. J. IV PL I f. 41. G. angust.

var.? cequalis Grun. V. H. S. PL XXV f. 3.

Fresh water: Scotland (Greg.).

Var. subcequalis Grun. (1880). — V. as in var. producta. Striae 14 in 0,oi mm. — Grun.

V. H. Syn. PL XXV f. 1.

Fresh water.

Var. Sarcophagus Greg. (1856). — V. linear with rostrate, broad apex and basis. L. 0,o24

to 0,04; B. 0,006 to 0,007 mm. Striaj 8 in 0,oi mm. — G. Sarcophagus Greg. M. J. IV PL I f. 42.

G. ang. var. Sarcoph. V. H. Syn. PL XXV f. 2. G. Lagenula Schum. Ill Nacht. PL II f. 8?

Fresh water: Sweden (Rimforsa in "WestergStland, Alnarp)! Scotland (Greg.).

Var. undulata Grun. Ms. — V. triundulate. L. 0,02 to 0,o28; B. 0,oo6 mm. Strise 10 inO,oi mm.
Fresh water: Laurgaard in Norway (Grun.).

Gomph. angustatum is a very variable species, passing over by its varieties to Gomph par-

vulum var. micropus. By the var. undulata it seems to be connected with Cymhella dbnormis.

4. G. intricatum KtJTZ (1844). — V. sublinear, slender, slightly gibbous in the middle,

with obtuse apex and basis. L. 0,o3 to 0,o7; B. 0,oo5 to 0,oo8 mm. Axial area distinct, but

narrow; central area transverse, broad. Strise 10 in 0,oi mm., subparallel, obscurely punctate. —
KtJTZ Bac. p. 87 PL IX f. 4. V. H. Syn. p. 126 PL XXIV f. 28, 29. G. gracile Schum. II Nacht.

PL I f. 18 a.

Fresh water: Sweden! Russian Lapland! Finland! Hungary, Dubravica, fossil (Grun.),

Ecuador (reg. trop.)!

Var. pumila Grun. (1880). — L. 0,03; B. 0,oo5 mm. Strise 10 in 0,oi mm. — Grun. in

V. H. Syn. PL XXIV f. 35, 36. G. gracillimum Schum. II Nacht. PL I f. 18 6?

Fresh water: Belgium (V. H.), England, Cirencester! Hungary, Dubravica, foss. (Grun.).
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Var. dichototna KtJTZ (1833). — L. 0,04 to 0,o6; B. O.oos mm. Striae 11 to 13 in 0,oi mm.
— G. dichot. KtJTz. Syn. D. p. 569 f. 48. Bacil. p. 85 PI. VIII f. 14. W. Sm. B. D. PI. XXIX
f. 241? G. intr. var. dich. V. H. Syn. p. 125 PI. XXIV f. 30—31. G. pulvinatum Al. Br. in E,ab.

Slissw. D. p. 58 (1853). V. H. Syn. f. 32 to 34.

Fresh water: Finland! Zurich! Australia (Victoria, Lake Muir, Tasmania)!

Var. fossilis Pant. (1889). — L. 0,045; B. 0,oo75 mm. Striae 10 to 12,5 in 0,oi mm., the

median more distant, 7,5 in 0,oi mm. — Pant. II p. 56 PI. XI f. 201.

Brackish water: Hungary, foss. (Pant.).

Var. Vibrio Ehb. (1843). — V. very slender and narrow, linear, slightly gibbous in the

middle, with rounded-truncate often gibbous ends. L. 0,08 to O,oii; B. 0,oi to 0,oi2 mm. Striae

10 in 0,01 mm. distinctly punctate. — G. Vibrio Ehb. Verb. p. 128 PL II: 1 f. 40. Microg. "W. Sm.

B. D. PL XXVIII f. 242. V. H. Syn. PL XXIV f. 26—27. G. Cygnus Schum. P. D. p. 187

PL IX f. 26?

Fresh water: Finland! Germany, Erlaf See (Grun.), Hungary, Dubravica, fossil (Grun.),

Seychelles

!

To this species probably belongs G. hungaricum Pant. Ill PL II f. 28 (1893).

5. G. subtile Ehb. (1843). — V. narrow, elongate,d biconstricted, with broad, rounded-

truncate apex. L. 0,045; B. 0,oo7 mm. Axial area indistinct; central area narrow, unilateral,

transverse. Striae 12 in 0,oi mm., almost transverse, distinctly punctate. — Ehr. Am. p. 128.

Greg. M. J. IV PL I f. 12. Schum. P. D. I Nacht. PL II f. 19. V. H. Syn. PI. XXIII f. 13, 14.

Fresh water: Scotland! Finland! Holstein! Bengal!

Var. Sagitta Schum. (1863). — As the type, but with cuneate apex. — G. Sagitta Schum.

P. D. p. 187 PL IX f. 29. V. H. Syn. PL XXIII f. 27.

Fresh water: Prussia (Schum.).

6. G. semiapertum Grun. (1880). — V. elongated, clavate, with broad apex and basis. L.

0,06 to 0,07; B. 0,011 to 0,013 mm. Axial area distinct, linear; central area a large, transverse

fascia, with a distinct stigma on one side and frequently marginal striae on the other. Striae 10

to 11 in 0,01 mm., slightly radiate, punctate; puncta about 21 in 0,oi mm. — Grun. in V. H. Syn.

PL XXIV f. 42. Cl. M. D. N:o 264.

Fresh water: California, Shasta Co (Grun.), Oregon, Pitt River (Grove Coll.)!

7. G. gracile Ehb. (1838). — V. elongated, linear to lanceolate, with acute to s^^bacute apex

and basis. L. 0,025 to 0,07; B. 0,04 to O.oiii mm. Axial area very narrow; central area narrow,

transverse. Striae transverse, 9 to 15 in 0,oi mm.
Var. cymbelloides Grun. Ms. — V. slightly asymmetrical to the longitudinal axis, with gently

curved dorsal margin and nearly straight ventral margin. L. 0,03; B. 0,oo5 mm. Striae about

16 in 0,01 mm.
Fresh water: Norway, Dovre! Sweden, Helsingland, Arbra!

Var. aurita Al. Br. (1853). — V. narrow, linear-lanceolate. L. 0,024 to 0,04; B. 0,oo5 to

0,006 mm. Striae 15 to 16 in 0,oi mm. Living cells with two horn-like processes at the end. —
G. aur. Al. Br. in Rabh. Stissw. D. p. 59 PL VIII f. 3. V. H. Syn. XXIV f. 15 to 18. G. an-

gustum Schum. I Nachtr. PL II f. 17?

Fresh water: Baden, Titisee (A. Br.), Finland! Norway, Dovre! Iceland! U. St. Bemis Lake,
White Mountains!

Var. dichotomum W. Sm. (1853). — Linear-lanceolate, slightly clavate, with obtuse ends.

L. 0,04 to 0,05; B. 0,007 mm. Striae 12 to 14 in 0,oi mm. finely punctate. — G. dichotomum

W. Sm. Br. D. I p. 79 PL XXVIII f. 240. G. {gracile var.?) dichotomum V. H. Syn. PL XXXV
f. 19 to 21. G. tenellum W. Sm. B. D. PL XXIX f. 243? G. Vibrio Schum. Tatra PL III f. 38?
G. hebridense H^rib. D. d'Auvergne p.' 61 PL III f. 9?
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Fresh water: Sweden! Finland! England! Dubravica, Hungary, foss. (Grun.). Celebes! Hawaji!

New Zealand! Australia (Daintree River! Mitchell River! Australian Alps! Tasmania!) Nova
Scotia! Illinois! Mexico! Jamaica! Ecuador!

Var. major (tRUN. (1880). — V. slender, lanceolate. L. 0,o7 to 0,io; B. 0,on mm. Strise 9

to 10 in 0,01 mm. distinctly punctate. — GtRUN. in V. H. Syn. PI. XXIV f. 12. G. hebridense

Greg. M. J. II PL IV f. 19?

Fresh water: New Zealand! Rhode Island! Demerara River!

Var.? lanceolata Kutz. (1844). — V. lanceolate-clavate, with apiculate apex. L. 0,055;

B. 0,01 mm. Axial area narrow; central area narrow, transverse. Strise 16 in 0,oi mm. — KtJTZ.

Bac. p. 87 PI. XXX f. .59. V. H. Syn. XXIV f. 11. G. Turris var. apiculafa Grun. D. of

Banka p. 10 PI. I f. 12.

Fresh water: Trinidad (Ktitz, Grun.), Banka (Grun.).

Var. naviculacea W. Sm. (1856). — V. almost symmetrical to the transverse axis, lanceo-

late. L. 0,035 to 0,047; B. 0,oo7 to 0,01 mm. Striae 11 to 14 in 0,oi mm., indistinctly punctate.

- W. Sm. B. D. II p. 98. V. H. Syn. XXIV f. 13, 14.

Fresh water: Edinburgh Bot. Garden (W. Sm.)! New Zealand!

G. gracile comprises a large number of closely connected forms, some of which are nearly

akin to G. intricatum, some to G. lanceolatum Ehb.

8. G. Cymbella Brun (1891). — V. linear, slightly elavate with obtuse apex and basis,

slightly lunate. L. 0,05 to 0,o65; B. 0,oii mm. Axial area narrow. Central area transverse not

reaching the margin, with a conspicuous stigma. Strise almost parallel 6 to 7 in 0,oi mm. — Brun
D. esp. n. p. 28 PI. XIX f. 2.

Fresh water: South Africa, Rio de la Plata, Cape Horn (Brun).

9. G. lanceolatum Ehb. (1843). — V. lanceolate, elavate, gradually tapering from the

middle to the obtuse apex and basis. L. 0,027 to 0,o7; B. 0,oi mm. Axial area narrow linear.

Central area small, rounded, with one unilateral stigma. Strise 12 to 13 in 0,oi mm., slightly

radiate, coarsely punctate; puncta 22 to 24 in 0,oi mm.; the median stria opposite to the stigma

shortened. — Ehb. Am. PI. II: i f. 37. G. affine Kutz. Bac. p. 86 PL XXX f. 54 (1844). V. H.

Syn. PL XXIV f. 8 to 10. G. Szaloi Pant. Ill PL II f. 34 (1893)?

Fresh water: Mexico! Jamaica! Ecuador! Lake Tacarigua, Trinidad (V. H. Syn.), Marquesas

Islands! New Zealand!

Var. insignis Greg. (1856). — At the type, but with coarser strise, 9 to 10 in 0,oi mm.;
puncta 18 to 22 in 0,oi mm. — G. insignis Greg. M. J. IV PL I f. 39. V. H. S. PL XXIV f. 39 to 41.

Fresh water: Scotland (Greg.), Bengal! Victoria, Australia! Ecuador, San Nicolas!

Var. hengalensis Grun. (1880). — More elavate. L. 0,o3 to 0,o57; B. 0,oo9 mm. Strise 8

to 9 in 0,01 mm. indistinctly punctate. — G. bengalense Grun. in V. H. Syn. PL XXIV f. 37, 38.

Fresh water: Bengal (V. H. Syn.).

G. lanceolatum is nearly akin to 6r. gracile, some of its forms being exceedingly difficult to

distinguish from several varieties of that species. Some forms are, on the other hand, very similar

to forms of G. subclavatum.

10. G. subclavatum Grun. (1878). — V. elavate, with broad rounded apex and somewhat

narrower basis, gibbous in the middle. L. 0,o35 to 0,o7; B. 0,oo8 to O.oi mm. Axial area

narrow; central area rounded, with distinct stigma. Strise strong, 9 to 13 in 0,oi mm. obscurely

punctate, almost transverse, the median ones often shortened. — G. longiceps Ehb. var. subclavata

Grun. Casp. S. Algae p. 10. G. montanum v. subclav. Grun. in V. H. Syn. p. 125 PL XXIII
f. 39—43., XXIV f. 1. G. commutatum Grun. V. H. Syn. PL XXIV f. 2. Fr. Jos. Land D.

p. 98 (46) PL I f. 12. G. longiceps Ehb. M. G. PL VII: 3, B f. 9 (18,54)? Schum. P. D. p. 187

PL ix f. 27? G. Cygnus' Sirose Kliecken f. 17. G. calcareum Cl. a. M. D. N:o 137. G. dichoto-
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mum /? sessile KtJTZ. (fide Grrun.). G. Brebissonii KuTZ. (fide G-run.). G. mexicanum GrRUN. in

V. H. Syn. PL XXIV f. 3. G. Kinlcerianum Pant. Ill PI. X f. 162, 165.

Fresh water: Sweden! Finland! Holstein! Belgium (V. H.), France! England! Neusidler See

(G-run.), Iceland! Argentina! Chimborazo, Ecuador! Sandwich Islands! Tasmania! Auckland! California!

Var. obliqua Grun. (1884). — Cymbelloid bent, asymmetrical to the longitudinal axis. —
Grun. Fr. Josephs L. D. p. (98) 46.

Var. acuminata HMiB. a. Perag. (1893). — Lanceolate, tapering towards the narrow ends.

— G. subclav. var. acum. H^rib. a. Perag. D. d'Auvergne p. 55 PI. Ill f. 8.

Fresh water: Auvergne, fossil.

Var. Mustela Ehb. (1854). — Biconstricted, with gibbous, obtuse apex. — G. Must. Ehb. M.

G. PI. VII: 3, B. f. 9. ScHUM. P. D. p. 187 PL IX f. 30. V. H. Syn. PL XXIV f. 4 to 7.

G. Sagitta Schum. P. D. Ill Nachtr. PL II f. 16?

Fresh water: Beeren Eiland (Lagst.), Finmark! Norway, Dovre! Finland! Gulf of Bothnia!

Forma curvata Br. a. Perag. (1893). — Frustules in front-view curved. — H^rib. D. d'Au-

vergne p. 59 PL III f. 6, 7.

Fresh water: Auvergne, fossil.

Var. montana Schum. (1867). — Biconstricted, with protracted subtruncate or obtuse apex.

— Schum. Tatra p. 67 PL III f. 35. V. H. Syn. p. 124 PL XXIII f. 33 to 36. G. acuminatum
var. submontana Gutwinsky F1. Galiz. p. 28 PL I f. 23.

Fresh water: Galiz. (Schum.), Belgium (V. H.), Hungary, fossil (Grun.), Demerara River!

G. subclavatum by its variety montana makes complete transition to G. acuminatum, the

latter comprising forms with acute, the former with obtuse ends.

11. G. acuminatum Fhb. (1838). — V. clavate, more or less biconstricted, with apiculate

apex, and narrow basis. L. 0,o3 to 0,07; B. 0,oo9 to 0,oi mm. Axial area narrow or indistinct;

central area short and narrow, unilateral. Striae 10 to 11 in 0,oi ram., slightly radiate, the median

stria opposite to the stigma being shortened. — Ehb. Inf. p. 217 PL XVIII f. 4. W. Sm. B, D.

I PL XXVIII f. 238 a, a'.

Forma trigonocephala Ehb. (1854). — V. not distinctly biconstricted. Apex cuneate. —
G. trig. Ehb. M. G. PL VI: i f. 36. V. H. Syn. PL XXIII f. 18.

Forma Brebissonii KtJTZ. (1859). — V. slightly biconstricted, with cuneate apex. — G. Breb.

KuTZ. Sp. Alg. p. 66. V. H. Syn. XXIII f. 23—26. C. ac. var. Glavus V. H. Syn. PL XXIII
f. 20. G. acum. W. Sm. B. D. PL XXVIII f. 238 a'".

Forma coronata Ehb. (1840). — V. strongly biconstricted, with broad, apiculate apex. —
G. coron. Ehb. Abh. 1840 p. 211. G. acum. W. Sm. B. D. PL XXVIII f. 238 /?. V. H. Syn.

p. 124 PL XXIII f. 15. Petit Lac des Vosges f. 2. Strose Kliecken f. 16. G. acum.. V. H. Syn.

PL XXIII f. 16. 6r. acum. var. laticeps V. H. Syn. 1. c. f. 17.

Forma pusilla G-run. (1880). •— As the f. coron. but smaller. L. 0,0 3; B. 0,oo8 mm. —
G. acum. var. pus. Grun. V. H. Syn. PL XXIII f. 19.

Fresh water: Spitzbergen (Lagst.), Sweden! Finland! Belgium (V. H.), England, (Sm.), Ger-

many! Switzerland! France! Spain! Canada! Massachusetts! Illinois!

Var. elongata W. Sm. (1855). — V. slender, elongated, strongly gibbous in the middle and at

the apex. L. 0,o7 to 0,n; B. 0,oi2 to 0,oi7 mm. Striis 12 in 0,oi mm. coarsely punctate; puncta

about 20 in O.oi mm. — G. elongat. W. Sm. Ann. N. Hist. 1855 p. 6 PL I f. 4. B. D. II p. 99.

G. acum. var. elong. V. H. Syn. PL XXIII f. 22. G. Brebissonii Greg. M. J. II PL IV f. 13

(1854)? G. acum. var. intermedia Grun. in V. H. Syn. PL XXIII £ 21.

Fresh water: Scotland! Finland! Vosges!

Var. Turris Ehb. (1843). — V. very slightly biconstricted with cuneate or apiculate apex.

L. 0,04 to 0,06; B. 0,oi3 mm. Striae 10 to 11 in 0,oi mm. — G. Turris Ehb. Am. p. 128. M. G.

PL XIV f. 70, 71. V. H. Syn. PL XXIII f. 31.
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Fresh water: Finland (Padasjoki)! Bengal! Australia, North Australia! Murray River!

Australian Alps! New Zealand! Houghton, Michig.! Illinois! California! Demerara! Rio Janeiro!

Ecuador

!

G. acuminatum comprises a number of forms, exceedingly variable in size and outline, pass-

ing over to G. subclavatum var. montana by the forma Br^bissonii, and to G. Augur by smaller

forms of the var. Turris.

12. (jr. Augur Ehb. (1840). — V. clavate, with broad, truncate-apiculate apex and narrow

basis. L. 0,o3 to 0,05; B. 0,oo9 to 0,oi mm. Axial area narrow; central area narrow, unilateral

Strise 10 in 0,oi mm. slightly radiate. — Ehb. Ber. 1840 p. 211. M. G. XVII: i, f. 35. V. H.

Syn. p. 124 PI. XXHI f. 29. G. Augur var. Gautieri V. H. Syn. p. 124 PI. XXIII f. 28. G. na-

sutum Ehb. Am. p. 128. M. G. VI: i f 37?

Fresh water: Belgium (V. H.), Ceyssat, Puy de Dome foss. ! Maine, Bridgetown! Waltham
Mass.! Mexico! Seychelles!

G. Augur is closely connected with G. accuminatuni var. Turris, of which it may be regarded

as a form with non-constricted valves.

G. apicatum Ehb. (1841). — V. clavate, not biconstricted, with acuminate apex. L. 0,022

to 0,025; B. 0,006 to 0,007 mm. Axial and central areas indistinct. Striae 14 in 0,oi mm. almost

transverse, near the end slightly radiate, not distinctly punctate. — Ehb. Abh. 1841 p. 416

(accord, to Chase) M. G. IX: 1 f 41? Cl. D. of Finl. p. 48 PI. Ill f 20, 21. G. crisfatumW. Sm.

B. D I PI. XXVIII f. 239? Heib. Consp. D. D. V f. 17?

Fresh water: Finland!

G. apicatum is nearly connected with G. acuminatum, f. trigonocephala, but has finer striae.

13. G. validnm Cl. N. Sp. — V. elongated, gently biconstricted, with rostrate-apiculate

apex. L. 0,06 5; B. 0,oi mm. Axial area linear, moderately broad, not dilated in the middle.

Stigma often indistinct. Striae 6 to 7 in 0,oi mm., distinctly punctate, of equal length, transverse,

but radiate at the apex. — PI. V f. 9.

Fresh water: Japan, fossil in lignite (Brun Coll.)! Demerara River!

Var. elongata. — V. very slightly biconstricted, with subcuneate apex. L. 0,i4; B. 0,oii3

mm. Striae 5,5 in 0,o) mm. - PL V f. 8.

Fresh water: Demerara River!

G. validum has the outline of G. subclavatum var. montana, from which it differs by its

coarser striae and broader axial area.

14. G. sphaerophorum Ehb. (1845). — V. clavate, with capitate apex and narrow basis.

L. 0,035 to 0,047; B. 0,01 mm. Axial area indistinct. Central area small, rounded. Striae 11 in

0,01 mm., nearly transverse, punctate. — Ehb. Ber. 1845 p. 78 (fide Chase), V. H. Syn. PL XXIII f. 30.

Fresh water: Finland (Aland)! New York (Niagara Falls! Genessee Falls)! Lake Pistaku

(Illinois)!

G. spJicerophorum is nearly akin to G. Turris, from which it difi'ers scarcely by anything

but the capitate apex.

15. G. Berggrenii Cl. N. Sp. — V, clavate, with broad subtruncate and usually constricted

apex. Basis much narrower, obtuse. L. 0,047 to 0,05; B. 0,oii to 0,oi2 mm. Axial area narrow,

linear, somewhat dilated around the central nodule. Stigma distinct. Striae coarse, 10 to 11 in

0,01 mm. distinctly punctate, slightly radiate. — PL V f. 6, 7.

Fresh water: New Zealand (Waitangi! Lake Rotorua! etc.).

G. Berggrenii resembles in; outline G. constrictum and G. subclavatum, but differs from the

former by the median striae not being alternately longer and shorter, and- from the latter by its

much broader ends and more distinct axial area.

K. Vet. Akad. Handl. Band 26. N:o 2. 24
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16. G. constrictuitt Ehb. (1830). — V. clavate, gibbous in the middle, with broad, rounded-

trmicate apex and narrower basis. L. 0,04 to 0,06; B. 0,oi mm. Axial area narrow linear; central

area narrow, star-like. Stigma distinct, unilateral. Striae 10 to 12 in 0,oi mm., slightly radiate,

in the middle alternately longer and shorter, coarsely punctate. — Ehb. Abh. 1830 W. Sm.

B. D. PI. XXVIII f. 236. V. H. Syn. p. 123 PI. XXIII f. 6. G. pohlimforme KtJTZ. Dec. N:o 25

(1833). G. subramosum Kutz. IJec. N:o 152 (1836) fide Lagst. G. constr. var. subcapitata GrRUN.

V. H. Syn. f. 5.

Fresh water: Sweden! England! Belgium (V. H.), Switzerland! Jenissey! Australian Alps!

North Australia! Tasmania! Illinois!

Var. capitata Ehb. (1838). — V. very slightly or not constricted, clavate with broad apex.

- G. capitatum Ehb. Inf. PI. XVIII f. 2. W. Sm. B. D. PL XXVIII f. 237. V. H. Syn. p. 123

PL XXIII f. 7. Petit Lac des Vosges f. 3. G. turgidum Ehb. M. G. PL II: 2 f. 40. V. H. Syn.

PL XXIII f. 11. G. italicum Kutz. Bac. p. 85 PL XXX f. 75. V. H. Syn. PL XXIII f. 8.

G. clavatum Ehb. Inf. p. 218 PL XVIII f. 6. V. H. Syn. PL XXIII f. 9.

Fresh water: Sweden! Gulf of Bothnia! Finland! England! Belgium (V. H.), France! New
Zealand! Canada, foss.! New York, foss. ! Argentina! Ecuador!

G. constrictum is a very common species with very variable outline. Typical specimens are

strongly biconstricted, but all possible intermediate forms exist to the quite unconstricted var. ca-

pitata. The characteristic present in all these forms is the stellate central area arising from the

median striae being alternately longer and shorter.

17. G. geminatum Lyngb. (1819). — V. strongly biconstricted, with broad, subtruncate

apex and less broad, obtusely truncate basis. L. 0,i to 0,12; B. 0,o3 to 0,04 mm. Axial area

narrow, linear; central area rounded, stellate at its margin, with one or, usually, several, stigmas,

disposed in a longitudinal row on one side of the central nodule. Striae 10 in 0,oi mm. radiate

at the ends, in the middle alternately longer and shorter, coarsely punctate; puncta 12 in 0,oi

mm. — Vorticella pyraria Mull. 1773 (fide Ktitz.). EcMnella geminata Lyngb. Tent. Hydroph.

p. 210. Gomph. gem. Ag. Syst. p. 12 (1824). W. Sm. B. D. PL XXVII f. 235.

Fresh water on stones in rivulets and lakes: Spitsbergen, Beeren Eiland (Lagst.), Faroar

(Lyngb.), Scotland! Ireland (Ktitz.), Sweden! Finland! France, Cantal (Herib.), Spain, Aragonia

(Mouzon), Switzerland (Brun), Vancouver Island!

Var. sibirica Geun. (1878). — V. slightly or indistinctly biconstricted, with broad end. L.

0,08 to 0,09; B. 0,035 mm. Stigma single. Striae 9 to 10 in 0,oi mm. — Grun. Gasp. See Alg. p. 11.

G. gem. var. hybrida Grun. V. H. Syn. PL XXIII f. 4. Franz Josephs Land D. p. 97| (45) PL I f. 11.

Fresh water: Ochotsk (Grun.), Franz Josephs Land (Grun.), Jenissey!

Var. curvirostra Temp, and Brun (1889). — V. deeply biconstricted, arcuate. L. 0,012 to

0,145 mm. Central area with a single stigma. Striae 6 to 8 in 0,oi mm. — G. curvirostrum Temp.

and Brun D. f. du Japon p. 38 PL IX f. 4.

Fresh water: Yedo foss. (Temp, and Brun).

G. geminatum, the largest of all species of this genus, is a northern and alpine form, being

very common in Scotland, Sweden and Finland, where it occurs attached to stones by strong

stalks. Between the strongly biconstricted type and the broadly clavate var. sibirica all kinds of

intermediate forms exist. The var. curvirostra is a cymbelloid form, such as occurs also among
the forms of other species.

18. G. ventricosum Greg. (1856). — V. lanceolate-clavate. with broad, obtuse apex and
narrower basis. L. 0,035 to 0,055; B. O.oi mm. Axial area linear lanceolate. Central area

rounded, with one distinct stigma. Striae 11 to 13 in 0,oi mm., radiate, finely punctate; puncta

about 24 in 0,oi mm. — Greg. M. J. IV PL I f. 40. V. H. Syn. PL XXV f. 13. Cl. M. D. N:o 93.

Fresh water: Scotland (Greg.). Norway! Sweden! Finland! Jenissey! Kamtschatka! "Waltham,

Massachusetts!
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Var. maxima Cl. — V. more lanceolate. L. 0,0 8; B. 0,oi7 mm. Striae 12 in 0,oi mm.
coarsely punctate; pnncta 15 in 0,oi mm. — PI. V f. 13.

Fresh water: Pitt River, Oregon (Grove Coll.)!

Var. tasmanica Cl. — V. nearly lanceolate. L. 0,07; B. 0,oi5 mm. Strise about 9 inO,oi

mm., coarsely punctate; the median, on one side of the valve, alternately longer and shorter.

Fresh water: Campbell Town, Tasmania, fossil!

Var. ornata Gbun. (1880). — Lanceolate, gradually tapering from the middle to the obtuse

apex and basis. L. 0,06 to 0,i mm. B. 0,oii to 0,013 mm. Axial and central areas combined in

a narrow, lanceolate space. On one side of the central nodule is a row of 3 to 5 stigmas, on the

other none, or one to two, stigmas. Strise 10 in 0,oi mm. coarsely punctate; puncta 18 in 0,oi

mm. — GrRUN. in V. H. Syn. PI. XXV f. 15. G. duhravicense Pant. Ill PL XX f. 294, 296 (1893)?

Fresh water: Guatemala, foss.!

The typical forms of G. ventricosum belong to northern countries and for that reason it

is doubtful whether the varieties should not be considered as distinct species, although the diffe-

rences are only trifling.

19. G. oxycephalum Cl. N. Sp. — V. large, gradually tapering from the middle to the

acute apex. Basis obtuse to truncate. L. 0,o9 to O.is; B. 0,oi8 to 0,02 6 mm. Axial and central

areas uniting in a lanceolate space, with one (or two) stigma on one side of the central nodule.

Strise 8 in 0,oi mm., slightly radiate at the ends, distinctly punctate; puncta 21 in 0,oi mm. —
PL V f. 10.

Fresh water: Demerara E,iver!

20. G. Salinarum Pant. (1889). — V. linear, more or less gibbous in the middle, with

almost equally broad, rounded obtuse apex and basis. L. 0,038 to 0,05i; B. 0,oo7 5 to 0,oo8 mm.
Terminal fissures of the median line distant from the ends. Axial area tiarrow linear, suddenly

dilated around the central nodule to an orbicular space. Strise 10 to 12 in O.oi mm., obscurely

punctate, slightlj'^ radiate in the middle and at the ends. — G. olivaceum var. salinarum Pant. II

p. 56 PL IX f. 160; XI f. 199; XVIII f. 287. G. olivaceum var. fossilis Pant. II p. 56 PL XII
f. 204. G. salsa Pant. II p. 56 PL XVII f. 285. G. Salin. Icon. n. PL V f. 11, 12.

Brackish water: Baltic at Rligen! Hungary fossil (Gyongyos Pata! etc.).

Var. staurophora Pant. (1889). — Central area a transverse fascia. — G. oliv. var. staur.

Pant, n p. 56 PL XII f. 206.

Brackish water: Hungary fossil (Pant.).

G. Salinarum seems me to be perfectly distinct from G. olivaceum by the distant terminal

fissures, the broader axial area, the central orbicular area and the more distant stria?. The outline

of the valve is, as in most species of Gomphonema, variable. Between G. salsa Pant, and G. oliv.

var. fossilis Pant. I am unable to find any difference from the descriptions and the figures.

21. G. transsylvanicum Pant. (1893). — V. lanceolate, scarcely clavate, tapering from the

middle towards the obtuse ends. L. 0,0 84; B. 0,oi68 mm. Axial area narrow; central area large,

irregular. Striae about 10 in 0,oi mm., radiate in the middle, where they are of unequal length,

parallel towards the ends, not distinctly punctate. — Pant. Ill PL XIV, 219, 220.

Fresh water?: Kopecz (Pant.).

Unknown to the author.

22. G. olivaceum Lyngb. (1819). — V. clavate, rarely sublanceolate, with broad, rounded,

obtuse apex and narrower basis. L. 0,oi5 to 0,025; B. 0,oo5 to 0,oo7 mm. Axial area indistinct;

central area rectangular. Striae 13 to 14 in 0,oi mm., curved or radiate in the middle of the

valve, elsewhere almost transverse, not distinctly punctate. — Echinella oliv. Lyngb. Tent. Hydr.

D. p. 209 PL LXX f. c 1 to 3. G. oliv. Kutz. Alg. Dec. N:o 13 (fide Lagst.). W. Sm. B. D.
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P. XXIX f. 244. V. H. Syn. p. 126 PL XXV f. 20 to 27. G. sphcenelloides Schum. fr. D. I

Nachtr. p. 19 f. 16. G. subramosum KiJTZ. (fide Grim.). Sphenella vulgaris KtJTZ. (fide Grun.).

Fresh and brackish water: Sweden! Germany! Switzerland! England!

Var. baltica Cl. (1868). — V. clavate. L. 0,o4; B. 0,oo75 mm. Central area small. Striae

16 to 17 in 0,01 mm. — G. balticum Cl. Sv. och Norsk D. p. 231 PI. IV f. 10 to 16.

Brackish water: Baltic (from Westerbotten to Gothland)!

Var. calcarea Cl. (1868). — V. clavate; L. 0,022 to 0,047; B. 0,od5 to 0,oo8 mm. Central

area small. Striae 12 to 13 in 0,oi mm. — G. calcareum Cl. Sv. och Norsk D. p. 231 PL IV f. 7<.

Fresh water (on moist limestone-rocks): Gothland!

Var. stauroneiformis Grun. (1878). — V. lanceolate. L. 0,o33 to 0,07; B. 0,oi to 0,012 mm.
Striae 10 to 13 in 0,oi mm. — Grun. Casp. See Alg. p. 9 PL III £ 2.

Brackish water: Caspian Sea (Grun.).

Var. tenellum KtJTZ. (1844). — V. small, clavate. L. 0,oi2 to 0,025; B. 0,oo3 to 0,oo35 mm.
Striae 14 in 0,oi mm. — G. ten. KtJTZ. Bac. p. 84 PL VIII f. 8. V. H. Syn. PL XXIV f. 22 to 25.

Fresh water: Finland, Abo! Australian Alps!

G. olivaceum lives usually in rivulets by slender stalks attached to stones and forming

brownish masses about 1 centim. in diameter. The var. calcarea was found on limestone-rocks on

Gothland, fixed by long stalks and forming thick gelatinous masses. The var. baltica is common
in the Baltic and the Gulf of Bothnia, where it occurs attached by elongated gelatinous stalks to

Zostera and Potamogeton. The G. tenellum is not quite clear to me. What I suppose to be

KtJTZiNGs species is doubtless a very small G. olivaceum, but in the Syn. of Van Heurck Grunow
places G. tenellum among the asymmetrical Gomphonemas, so it is possible that G. tenellum KtiTZ.

Is a small G. intricatum.

23. G. Aestuarii Cl. (1893). — V. linear, narrow, slightly clavate, with obtuse end and

basis. L. 0,02 to 0,02s; B. 0,002 to 0,0035 mm. Axial area indistinct; central area a broad trans-

verse fascia. Striae parallel (the median radiate) 20 in 0,oi mm. Ends of the valve with rudi-

mentary diaphragms. — Cl. Diatomiste Vol. II p. 55 PL III f. 4.

Marine: Hastings (Comber Coll.)!

24. G. exignnm Ktiiz. (1844). — V. narrow, clavate with obtuse, sometimes slightly rostrate

apex. L. 0,009 to 0,03; B. 0,oo2 to 0,oo3 mm. Axial area narrow, not dilated in the middle.

Striae 18 in 0,oi mm. transverse. — KtJTZ. Bac. p. 84 PL XXX f. 58. V. H. Syn. p. 126 PL XXV
f. 34. G. hyalinum Heib. Consp. D. D. p. 96 PL V f. 18 (1863). G. exiguum var. digitatum V. H.

Syn. f. 35, 36
;i

var. telographicum (KtJTZ.) V. H. 1. c. f. 37; var minutissimum (KtJTZ.) V. H. 1. c.

f. 38; var. perpusilla Grun. V. H. 1. f. 39.

Marine: Coasts of Denmark (Heib.), England! Belgium (V. H.).

This minute species is probably widely distributed, but from its smallness rarely met with in

cleaned materials. Between the many varieties in V. H. Syn. I am unable to find any diff'erence

except in the number of the striae, and the size.

Var. pachyclada Br^b. (1838). — V. linear-clavate. L. 0,oi5 to 0,034; B. 0,oo5 mm. Striae

16 in 0,01 mm. — G. pack. Bntn. Consider, p. 21 (fide Chase). V. H. Syn. XXV f. 31, 32.

Marine: Coasts of Normandy (Breb., Grun.), Cape "Wankarema! Behrings Island!

Var. arctica Grun. (1880). — V. broad, clavate. L. 0,02 to 0,035; B. 0,oo6 to 0,oo8 mm.
Striae 16 to 20 in 0,oi mm. almost transverse. — G. arct. Grun. V. H. Syn. PL XXV f. 30.

Franz Josephs Land D. p. 102 (50) PL If. 13.

Marine, arctic regions: Franz Josephs Land (Grun.), Nova Zambia! Cape "Wankarema!

26. G. kamtschaticum Grun. (1878). — V. elongated, clavate, with rounded apex and nar-

rower basis. L. 0,03 to 0,07; B. 0,oo5 to O,oii mm. Axial area distinct, linear, dilated around

the central nodule. Striae 12 to 16 in 0,oi mm. radiate in the middle, very finely punctate. —
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GrRUN. Casp. Sea Alg. p. 12. V. H. Syn. XXV f. 29. G. antarcticum O'Meara L. Soc. XV p. 56

PI. I f. 3 (1877)?

Marine: Arctic America, Bessels Bay! Esquimaux Harbour (Grun.), Iceland! East Cape'

Behrings Island!

Var. sibirica Grun. (1878). — V. less clavate, strise less radiate. — Grun. in CI. M. D. 315 to 318.

Marine: Cape Wankarema!
Var. californica Grun. (1880). — Almost linear, with obtuse and rounded ends. L. 0,o3;

B. 0,006 mm. Strise 15 in 0,oi mm. — Grun. in V. H. Syn. PI. XXV f. 28.

Marine: San Francisco (Grun.).

G. Kamtschaticum is by the var. calif, nearly connected with G. exig. var. pachyclada, the

two latter varieties being distinguished only by the somewhat more visible axial and central area

of the former. In the Cape Wankarema material occur forms of G. kamtschaticum with unilate-

ral axial area.

26. G. peruviauum Grun. (1880). — V. linear, clavate. L. 0,03; B. 0,005 mm. Axial area

narrow; central subquadrate. Striae 9 in 0,oi mm. — Grun. in V. H. Syn. PI. XXV f. 33.

Marine: Peru (Grun.).

27. G. abbreyiatnm (Ag. 1831?) KtJTZ. (1844). — V. clavate, with broad, rounded end and

narrow, obtuse basis. L. 0,oi6 to 0,028; B. 0,oo5 mm. Axial and central areas uniting in a broad,

linear-lanceolate space. Striae 21 to 22 in 0,oi mm. transverse, radiate in the end. — Licmophora

minuta KtJTz. Dec. N:o 23 (1833) fide Lagst. G. ahhreviatum Ag. Consp. p. 34? KtJTZ. Bac. p. 84.

Grun. Casp. See Alg. p. 13. V. H. Syn. PI. XXV f. 16.

Fresh or slightly brackish water: Weissenfels (Kutz.), Dubravica, Hungary, fossil (Grun.),

Gulf of Bothnia at Tomea!

28. 6. brasiliense Grun. (1878). — V. lanceolate, obtuse. L. 0,025 to 0,034; B. 0,oo5 to

0,0055 mm. Axial and central areas uniting in a broad, lanceolate space. Striae 16 to 18 in 0,oi

mm. short. — Grun. Casp. See Alg. p. 13. G. abhr. var. Iras. V. H. Syn. PI. XXV f. 17.

Fresh water: Brazil, Cuba, Bengal (Grun.).

Var. Demerarm Grun. Ms. — V. sublanceolate with subrostrate apex. L. 0,o38 to 0,059;

B. 0,008 to 0,012 mm.
Fresh water: Demerara River (Grun.).

29. G. Puiggariannm Grun. (1880). — V. linear-lanceolate, with truncate apex and basis.

L. 0,05; B. 0,008 mm. Axial area broad, lanceolate. Striae 6 in 0,oi mm. marginal. — Grun. in

V. H. Syn. PI. XXV f. 18.

Fresh water: Brazil (Grun.).

Var. (Bquatorialis Cl. — V. small. L. 0,025; B. 0,oo5 mm. Area less broad. Striae 8 to

9 in 0,01 mm.
Fresh water: Ecuador, San Nicolas!

Additional.

G. cantalicum Brun a. H^rib. (1893). — V. lanceolate, slightly clavate, gradually tapering

from the middle to the rounded obtuse ends. L. 0,i6 to 0,225; B. 0,025 to 0,032 mm. Axial area

narrow, linear, not dilated in the middle where there is, unilaterally, a stigma. Striae 12 in 0,oi

mm. almost parallel, slightly radiate at the ends, coarsely punctate; puncta about 14 in 0,oi mm.,

arranged in slightly undulating longitudinal rows. Across the striae and in the middle between

the median line and the margin there is a shadowy longitudinal line. — Brun a. H^rib. D. d'Au-

vergne p. 219 PI. VI f. 11.

Fresh water: Cantal, fossil!
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Var. costalonga Beun a. 'S.tsiB. (1893). — Valve very slightly curved. Longitudinal lines

more distinct. — 1. c. f. 13.

Var. major Brun a. H^rib. (1893). — L. 0,2 3 mm. — 1. c. f. 12.

A very remarkable species. It does not belong to Gromphoneis as the strise are composed of

simple rows of puncta.

Tracliyneis Cl. N. Gen.

Valve naviculoid, more or less elongated, frequently asymmetrical on both sides of the longi-

tudinal axis. Valve (often) vpith an interior coarsely dotted stratum, a median stratum of more

or less transverse flexuose strong costse, anastomosing, where they bend towards each other and

thus forming a network of diamond-shaped or rectangular alveoli, and an exterior stratum with

very fine puncta forming longitudinal, sometimes slightly oblique, fine strise. — Cell-contents: T. aspera

V. genuina has two chromatophore-plates along the connecting zone. The margins of the plates

are strongly indented.

The type of this genus, Nav. aspera Ehb. is very variable and widely distributed. The
peculiar structure of this species makes it necessary to form for it and the allied species a

separate genus. Under a low power the valve seems to be covered with elongated or rhomboid

puncta, more or less distinctly disposed in quincunx, these puncta being the diamond-shaped alveoli

formed by the anastomoses of the costse. The fine puncta of the exterior stratum are visible only

with difficulty, and, under certain illumination, give to the elongated puncta the appearance of

being transversely lineate (See Van Heurck Suppl. PI. B f. 26). The interior stratum of the valve

may sometimes be separated, as is shewn by the fig. 23 PI. XLVIII of A. S. Atl.

I suppose that the division Lineolatse of Navicula may be regarded as having the nearest

relations to Trachyneis, especially the forms of that group, which have divided striae. A struc-

ture somewhat similar to that of Trachyneis is to be found in Mastoneis and Dictyoneis. All the

species of this genus are marine. They occur in all seas, arctic as well as tropical.

Most forms of Trachyneis aro so closely connected and s.ubject to transitions as to make
the distinction of well founded species very difficult. The variability of some species is considerable.

In certain species there is a remarkable tendency to asymmetry, some varieties having a very ex-

centric median line, or asymmetrical axial area; but such forms, for which the genus Alloioneis

was created, are so closely connected with other, nearly, or perfectly, symmetrical forms, that no

specific distinction can be founded on this character. The arrangement of the alveoli in oblique,

or straight longitudinal rows, seems to afPord some distinction ; but this characteristic is also subject

to great variation, and in some forms we find that the rows are oblique near the central area,

and longitudinal elsewhere.

Artificial key.

^ f
Central area small . . . T. velata, A. S,

' \ — — large .... 2.

I Central area a transverse, outwards dilated fascia 3.

' \ — — rounded 4.

M'
Stauros not reacMng to the margin T. aspera Ehb.

reaching — — .... T. tumidula Grun.

I Alveoli in decussating rows 5.

\ — — longitudinal — .... T. Johnsoniana Geev.

I All alveoli in decussating rows 6.

\ Alveoli at the margin in decussating, in the middle in straight rows ... T. Brunii Cl.
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^ J
Axial area indistinct T Clepsydra Dokk.

'

\ — — linear, frequently unilateral 7.

j Alveoli in regularly decussating rows T. Debyi Lbdd. Foetm.
'

\ — — irregularly — — T. Antillarum Cl.

1. T. aspera Ehb. (1843). — V. elliptic- to linear-lanceolate or elongated rhomboid. L. 0,o6

to 0,3; B. 0,024 to 0,05 mm. Ends obtuse or rounded. Axial area very narrow or linear and

unilateral. Centi'al area a broad stauros, widened and truncate outwards. Alveoli forming trans-

verse striae, radiate throughout, 6 to 18 in 0,oi mm. in more or less oblique rows.

Symmetrical forms.

Var. genuina Cl. — V. linear-lanceolate, obtuse. L. 0,i5 to 0,2; B. 0,028 to 0,033 mm.
Alveoli close. Rows of alveoli 7 to 10 in 0,oi mm. Longitudinal fine striae distinct, 26 in 0,oi

mm. — Stauroptera aspera Ehb. Am. PI. I f. 1, 2. Nav. aspera V. H. Syn. PL X f. 13. Suppl.

B. f 26. A. S. Atl. XLVIII f. 15, 21, 22. Donk. B. D. PI. X f. 1. Nav. pseudo-aspera "Bant. UI
PI. XVni f. 258 (1893).

Marine: North Sea! Singapore (Atl.), Amboina (Kinker Coll.)! Sydney! Japan, fossil (Brun

Coll.)! Mexillones guano (Deby Coll.)!

Yar. vulgaris Cl. — V. elliptic- or linear-lanceolate. L. 0,n to 0,2; B. 0,02 to 0,o3 5 mm.
Axial area indistinct or very narrow. Alveoli close. Kows of alveoli about 10 in 0,oi mm.
Longitudinal fine striae about 25 in 0,oi mm. — Nav. aspera A. S. XLVIII f. 2 to 6.

Marine: Arctic America! North Sea! Cape of Good Hope! New Zealand! Samoa! New Cale-

donia! Java! Galapagos Islands!

Var. Neumeyeri Janicsh (1876). — V. large, lanceolate. L. 0,3; B. 0,o5 mm. Axial area

narrow. Hows of alveoli about 9 in 0,oi mm. — Nav. Neum. A. S. Atl. XLVIII f. 1.

Marine: Cape Horn (Petit).

Var. rohusta Petit (1877). — V. narrow, elliptical, with acute or subcuneate ends. L. 0,o9

to 0,14; B. 0,028 to 0,035 mm. convex, with a longitudinal depression on each side of the median

line. Axial area indistinct. Alveoli forming three longitudinal bands and somewhat radiate strife,

6 (middle) to 8 (ends) in 0,oi mm. — Stauroneis rohusta Petit D. de Campbell p. 27 PI. V f. 16.

Marine: Campbell Island (Petit Coll.)!

Var. angusta Cl. — V. narrow, linear-lanceolate. L. 0,12; B. 0,oi8 mm. Rows of alveoli

11 in 0,01 mm.
Marine: Sumbava (Kinker CoU.)! Colon (Deby Coll.)!

Var. contermina A. S. (1876). — V. narrow elliptical. L. 0,048; B. 0,on to 0,oi2 mm.

Axial area narrow. Striae in slightly radiate, transverse, rows, about 10 in 0,oi mm., crossed by

a few longitudinal blank bands. — Nav. contermina A. S. Atl. XLVIII f. 17, 18.

Marine: Japan (Atl.), Cape Horn (Petit).

Var. pulchella W. Sm. (1853). — V. narrow, elliptical, gradually tapering towards the obtuse

ends. L. 0,075 to 0,085; B. 0,oi5 to 0,02 mm. Axial area indistinct. Alveoli close, forming oblique,

and slightly radiate, transverse rows, 13 to 16 in 0,oi mm. — Stauroptera Achnanthes Ehb. Am.

p. 135 PI. IlL 3 f. 7? M. Geol. XVII: 1 f 10? Stauroneis pulchella W. Sm. B. D. I p. 61 PI. XIX
f. 194. Navicula aspera Donk. B. D. X f. 1 b. Stauroneis pygmcea Castr. Voyage Challenger

p. 25 PI. XXIX f. 7. A. S. Atl. XLVIII f. 12, 13 (no name).

Marine: North Sea! Philippines! Samoa! Sandwich Islands!

Var. residua A. S. (1876). — V. narrow, linear-lanceolate. L. 0,i; B. 0,012 mm. Axial

area indistinct. Rows of alveoli 18 in 0,oi mm. — Nav. residua A. S. Atl. XLVIII f. 29.

Marine: Japan (Atl.), Cape Horn (Petit).
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Asymmetrical forms.

Var. californica Cl. — V. linear-lanceolate, obtuse. L. 0,i7 to 0,22; B. 0,o3 to 0,035 mm.
Axial area linear, unilateral. Alveoli close, disposed in irregular, longitudinal rows, and slightly

radiate, transverse rows, 6 to 7 in 0,oi mm.
Marine, fossil: Japan (Brun Coll.)! San Pedro (Kinker Coll.)! S:ta Monica Cal. (Deby Coll.)!

Var. derasa Cl. — V. linear, obtuse. L. 0,22; B. 0,02.3 mm. Axial area broad and irregu-

lar, unilateral. Central area a broad fascia, reaching to the margin. Alveoli close, forming

oblique rows and slightly radiate, at the ends parallel, rows, 7 in 0,oi mm.
Marine: Madagascar (Kinker Coll.)!

Var. intermedia Geun. (1876). — V. narrow lanceolate to elliptic-linear. L. 0,i to 0,19;

B. 0,019 to 0,02 6 mm. Axial area narrow, unilateral. Alveoli forming longitudinal or oblique

rows, and transverse, slightly radiate rows, 7 to 9 in 0,oi mm. — Nav. aspera var. interm. Geun.

A. S. Atl. XLVIII f. 14. Franz Josephs Land D. PI. I f. 20. JSFav. aspera var. hungarica Pant.

II p. 42 PL X f. 180 (1889).

Marine: Greenland! Spitzbergen! Franz Josephs Land (Grun.), FinmarEl Sea of Kara! Cape

Deshneff! North Sea! Fossil: St. Peter, Hungary! Brunn! Sendai, Japan!

Var. ohlonga Bail (1854). — V. linear, with subcuneate ends, and frequently with a median

gibbosity. L. 0,i7 to 0,22; B. 0,04 to 0,05 mm. Axial area narrow, linear, unilateral. Alveoli

close, in oblique and transverse rows, the latter slightly radiate, 7 to 10 in 0,oi mm. — Stauroptera

ohlonga Bail Smitbs. Contr. 1854 p. 10 f. 17. St. oUonga? A. S. Atl. PL XLVIII f. 16. Stanro-

neis ohlonga Caste. Voy. Challenger p. 24 PL XX f. 7 to 11.

Marine: Sydney! Kerguelens Land! South America, fossil!

Var. rhombica Cl. — V. rhomboid. L. 0,12; B. 0,0.5.5 mm. Ends acute. Median line ex-

centric. Axial area linear, unilateral. Central area large. Costee near the margin transverse, 9

in 0,01 mm. Alveoli arranged in oblique rows, crossing each others in an angle of about 80°, 6

in 0,01 mm.
Marine: Galapagos Island!

Var. perobliqua Cl. — V. linear, gradually tapering towards the obtuse ends. L. 0,i58;

B. 0,02 mm. Median line very excentric. Axial area indistinct. Alveoli arranged in obliqe and

transverse rows, the latter 8 to 9 in 0,oi m. m. — PL III f. 37.

Marine: Macassar Straits (Grove Coll.)!

Var. Amphora Beun (1891). — V. strongly asymmetrical. L. 0,o9 to 0,i4 mm. Axial area

irregular, unilateral, Central area small. Alveoli arranged in oblique and transverse rows, the

latter 6 in 0,oi mm. — Nav. Amphora Brun De espfeces n. p. 32 PL XV f. 3.

Marine: Port au Prince and King Georgs Sound (Brun).

Var. Schmidtiana Geun. (1876). — Lanceolate, somewhat gibbous in the middle, obtuse.

L. 0,08 to 0,11; B. about 0,oi7 mm. Axial area linear, unilateral. Alveoli distant, disposed in 2

to 3 longitudinal rows and in transverse rows, 9 to 12 in 0,oi mm. — Nav. Schm. A. S. Atl.

XLVIII f. 19, 20.

Marine: Campeacby Bay! Galapagos Islands!

2. T.(?) tnmidula Geun. (1860). — V. gibbous in the middle and with broad, truncate ends.

L. 0,025; B. 0,011 mm. Axial area indistinct; central area a broad fascia, reaching the margin,

where it is dilated. Rows of alveoli radiate, 13 in 0,oi mm. — Stauroneis tumid. Geun. Verb.

1860 p. 566 PL VI f. 10.

Marine: Red Sea (Grun.).

I have not seen this form, which, to judge from Geunow'^
;
description, seems to belong to

Trachyneis.

3. T. Clepsydra Donk. (1861). — Frustule rectangular, constricted in the middle. V. convex,

linear lanceolate, with obtuse or subtruncate ends. L. 0,ii to 0,13; B. 0,o2 mm. Median line
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central; its terminal fissures laterally expanded. Axial area indistinct; central area rounded-

quadrate. Alveoli disposed in oblique and transverse rows, the latter curved and slightly radiate,

10 in 0,01 mm. — Nav. cleps. Donk. M. J In. s. p. 8 PL I f. 3. B. D. p. 63 PI. X f. 2. A. S.

Atl. XLVIII f. 7—8 (no name).

Marine, aestuaries: Coasts of Scotland and England! Cape Horn (P. Petit).

Var. scotica A. S. (1876). — Smaller, more linear. L. 0,085 to O.og; B. 0,oi5 mm. — Nav.

scotica A. S. Atl. XLVIII f. 9—11. Cl. M. D. N:o 303.

Marine: Scotland!

4. T. Debyi Letjd. Fortm. (1892). — V. linear-lanceolate, convex, gradually tapering towards

the obtuse ends. L. 0,i.'j to 0,3o; B. 0,025 to 0,04 mm. Axial area narrow linear, symmetrical;

central area orbicular. Alveoli disposed in oblique and transverse rows, the latter parallel, 8—9
in 0,01 mm. Longitudinal fine strise about 20 in 0,oi mm. — Nav. clepsydra A. S. Atl. XLVIII f. 39.

Marine and brackish: Red Sea! Sumatra (G-rove Coll.)! Java (Kinker Coll.)! Singapore! China
(Penang Harbour Dr. Eae Coll.)! Australia (St. Vincent, Atl.)!

Var. osculifera Cl. — Axial area unilateral; central area with a linear marking on both

sides of the central nodule. — Alloioneis Debyi Leud. Fortm. D. de la Malaisie p. 18 PI. II f. 5.

There can be no doubt that T. Clepsydra and T. Debyi are distinct species. The fig. 38 in

A. S. Atl., (Nav. cleps. var.?) appears to be a variety of T. aspera, or perhaps a new species.

.'). T. Johnsoninna G-rev. (1863). — V. elliptic-lanceolate, with obtuse or subrostrate ends.

L. 0,09 to 0,11; B. 0,033 to 0,03 7 mm. Axial area indistinct; central area, large, widened and
rounded outwards. Alveoli disposed in longitudinal and transverse rows; the former about 6 in

0,01 mm.; the latter radiate throughout, 8—10 in 0,oi mm. Longitudinal fine strise 25 in 0,oi

mm. — Nav. Johns. &rev. T. M. S. XI p. 17 PL I f. 8. Nav. Sieboldii Pant. Ill PL XX f. 293

(1893)? Track. Johns. Icon. n. PL III f. 38.

Marine: Java (Deby Coll.)! Queensland (Grev.), Port Jackson! New Zealand (Grrev.), Japan,

Sendai Dept (Brun Coll.)!

The valve is sometimes slightly asymmetrical, the median line being excentric. The central

area, rounded in typical specimens, is in some varieties dilated and truncate outwards, so that

T. Johnsoniana is closely connected with T. aspera.

6. T. Brunii Cl. (1891). — V. broadly elliptical. L. O.oes; B. 0,034 mm. Axial area indi-

stinct; central area large, transverse, rounded outwards. Alveoli disposed in two to three longi-

tudinal rows along the median line, in oblique rows towards the margin. Transverse rows of

alveoli slightly radiate throughout, 9 (middle) to 12 (ends) in 0,oi mm. Longitudinal fine strise

about 26 in 0,oi mm. — Nav. Brunii Cl. in Brun D. especes n. p. 33 PL XVI f. 4.

Marine: Japan (Brun Coll.)! China!

This species has some resemblance to Nav. Ovum Faschale (A. S. Atl. PL VIII f. 56) also

from Japan, but this form, unknown to me, has not the large central area of T. Brunii. It seems,

nevertheless, probable that Nav. Ovum Paschale is a form of Trachyneis.

7. T. Antillaruni Cl. (1878). — V. linear-lanceolate to linear-elliptical, with obtuse ends.

L. 0,12 to 0,17; B. 0,026 to 0,032 mm. Median line somewhat excentric. Axial area more or less

broad, irregularly linear and unilateral. Central area rounded, unilateral, on the opposite side of

the axial area. Alveoli disposed in longitudinal flexuose or irregularly oblique rows. Trans-

verse rows slightly radiate throughout 9 to 10 in 0,oi mm. — Alloioneis (Navicula?) Antillarum

Ol. West. Ind. D. p. 8 PL 11 f. 11.

Marine and brackish: Campeachy Bay! West Indies! Florida! Bed Sea! Bab el Mandebi

Madagascar! Singapore! Java! Sumatra! China!

K. Sv. Vet. Akad. Handl. Band 26. N:o 2. 25
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Var. Kurzii GrRUN. (1878). — V. rhombic-lanceolate, with rounded ends. L. 0,09 to 0,105;

B. 0,0 3 6 mm. Median line strongly excentric. Axial area semilanceolate, unilateral. Alveoli dis-

posed in oblique rows, crossing each other in an angle of about 80°, and about 7 in 0,oi mm.
Transverse costee marginal, 10—11 in 0,oi mm. — Nav. {Alloioneis?) Kurzii Grun. in CI. West
Ind. D. p. 8 PI. II f. 12.

Brackish water: Elephant Point, India (Grun.), Singapore! Sumatra (Grove Coll.)!

8. T. velata A. S. (1876). — V. lanceolate, gradually tapering to the obtuse ends. L. 0,o7

to 0,13; B. 0,02 to 0,022 mm. Axial area very narrow or unilateral; central area small, rounded.

Alveoli rectangvilar, disposed in irregular, oblique rows and in transverse rows; the latter almost

parallel or slightly radiate at the ends, 15—16 in 0,oi mm. Fine longitudinal strise 25 in 0,oi

mm. — Nav. velata A. S. Atl. PL XLVIII f. 33—34; f. 35—37 (ho name). Nav. australis Petit

Cape Horn p. 125 (1888).

Marine: Cape Good Hope (Atl.), Madagascar! Mauritius! Ceylon! King Georges Sound (Grove

Coll.)! Sumatra! Java! China! Japan! Sandwich Islands! New Caledonia! Cape Horn (Petit).

Additional.

Under the name Navicula Paludinarum Pantocsek has recently figured an apparently very

curious form, which ought perhaps to be included in a proper genus. The valve is lanceolate,

obtuse. L. 0,11.5; B. 0,038 mm. Axial area moderately broad, slightly dilated in the middle.

Striee costate, 8 in 0,oi mm., radiate throughout and alternating with single rows of large ocelli (?)

- Pant. Ill PL IX f. 144. Var. gracilior 1. c. PL XI f. 186. Fresh water? ))Bodos» (Pant.).

Having had no opportunity of examining this remarkable form I am unable to decide as to

its place in the system.

Mastoneis Cl. N. Gen.

Valve with double structure. The exterior stratum with transverse strise, composed of

puncta; the interior with transverse costse, directed from the margin, where they are thicker,

towards the median line.

The only known species has been placed by Geevillb and Grunow in the genus Stauroneis,

but it has no close relation to any species of that genus, and the peculiar structure of the valve

makes it advisable to form for it a new genus. I am unable to point out any close relation be-

tween this form and any other, although its general appearance has some resemblance to some

Mastogloiee.

1. M. biforinis Grun. (1863). — V. elliptical with rostrate extremities. L. 0,o8 to 0,09;

B. 0,032 to 0,035 mm. Median lines with approximate median pores and small terminal fissures,

turned in the same direction. Central nodule transversely dilated into a very short stauros. No
axial area. Striee slightly radiate, 15 (middle) to 18 (ends) in 0,oi mm. punctate; puncta about 20

in 0,0) mm. Costse 8—9 in 0,oi mm. — Stauroneis hiformis Grun. Verb. 1863 p. 154 PL IV f. 7.

Staiironeis australis Grev. Ed. N. Ph. J. V. XVIII p. 187 f. 13 1863.

Marine: Queensland (Grev.), Red Sea (Kinker Coll.)! Port Jackson! Labuan!
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Fig. 1. Amphiprora paludosa var. subsaliua Cl. -— Artern, *"% 14.

» 2. A. alata var. japonica Cl. — Japan, ""% 16.

» 3. A. marp;ine punctata Cl. — Japan, ^""Z,
17.

» 4. A. Br6bissoniana Gkev. — Sendai, ="% 17.

» 5. A. lata Grev. — Balearic Islands, """/i
^'^^

» 6. A. gigautea Grun. — Macassar Straits, '"% . 18.

» 7, 8. Auricula minuta Cl. — Boliuslan, i"""/! 21.

» 9. Scoliopleura elegans Cl. — Java, '""/j 105.

» 10. Cyraatoneis circumvallata Cl. — Labuan, i*"""/,
. . 76.

» 11. » » » » Japan, ""o/j »

» 12. C. sulcata Grev. — Madagascar, ™% 75.

» 13. » » var. — Japan, ^"""/^ 75.

» 14. Scoliopleura Peisonis Grun. — Utah, '"""/i 105.

» 15. Diploneis bioculata var. vittata Cl. — Ceylon, *'"/, 80.

» 16. Scoliotropis Gilliesii Cl. (schematic) — Jamaica, *"''/] 72.

» 17. Diploneis inscripta CL. — China, ^""/^ 80.

» 18. D. Letourneurii Cl. — Ceylon, "»"/, 88.

» 19. D. fusca, var. Van Heurckii Cl. — South Sea, """'/, 94.

» 20. U. Schmidtii Cl. — Galapagos Islands,
='"'/i • • • 89.

» 21. » » — Seychelles, ^oo^'^
_

'

_ ^

» 22. D. bomboides var. madagascarensis Cl. — Madagascar, **"'/, 88.

» 23. D. fusca var. japonica CL. — Sendai, ^""/j .... 94.

» 24. Navicula Ny CL. — Java, ><•"% 75.

» 25. Diploneis chinensis Cl. — China, '""/i • • • • .... 89.

» 26. D. bombiformis Cl. — Macassar Straits, '""O/, ... ... 87.

» 27. D. subovalis Cl. — New Zealand, ^'^""/^ 96.

» 28. D. areolata Cl. — S:ta Monica, ^""/^
. 91.

» 29. D. Clepsydra Cl. — Madagascar, ^""/j 87.

» 30. Navicula lauta Grun. — South Yarra, ^""/i Part 11.

» 31. Cistula Lorenziana Grun. — Campeachy Bay,
'"""/i 124.

» 32, 33. Navicula mediterranea Brun a. Cl. — Naples, ^^/i Part II.
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Pig. 1. Diploneis Microtatos var. Christiani T. C. — Maryland, "'"'/, 96.

» 2. D. domblittensis GHUN. — Lefra sjo, Sweden, ^"""j^ ... 91.

» 3. D. fusca var. oamaruensis Cl. — Oamaru, *"% 94.

» 4. D. Debyi var. elliptica Cl. — Bed Sea, """/i ... 98.

» 5. D. Vespa Cl. — Java ""'V, 97.

» 6. D. Platessa Cl. and Geove — Macassar Straits, »*7i
^'^^

» 7. D. Szontaghii PANT. — Surabava, ^oo/^ 99.

» 8. D. Crabro var. Didelta Gl. — Sumbava,
=''°/i

... 101.

» 9. D. Crabro var. Pandureila Cl. — China, *»% 101.

» 10. D. Crabro var. hungarica Cl. — SzAkal, '""/i
101,

» 11. D. Crabro var. subelliptica Cl. — Galapagos Islands, ^""/j 101.

» 12. D. Crabro var. O'Meari GRlESr. — Macassar Straits, ^'>'>/^ 102.

» 13. D. vagabunda Brun. — S:n Pedro Calif., """A 103.

» 14. D. biseriata var. lata Cl. — Galapagos Islands, '"% 103.

» 15. D. vagabunda Bkun. — S:ta Monica, Calif., ^''"j^ 103.

» 16. D. biseriata var. galapagensis Cl. — Galapagos Islands •'''"'/, .... 103.

» 17, 18. D. lesiuensis Grun. — Adriatic 104.

» 19. Tropidoneis solidula Cl. — Eembang Bay, *"% 26.

» 20, 21. » » (parts of the valve) '<">% »

» 22. Auricula javanica Cl. — Sumbava, '"% 21.

» 23. A. pulchra Grbv. — Macassar Straits, ="% 20.
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Fig:. 1. Tropidoneis Kinkeriana Cl. — Sumbava, ="»/, 28.

» 2. » » » (structure) i"""/! *

» 3. T. lata Cl. — Rerabang Bay, ^""/j 28.

» 4. » » (Part of the Valve) '"O"/, »

» 6, 6. T. chinensis Cl. — China, '""/j 27.

» 7. » » » (part of the valve) ""o^^ ...»
» 8. T. longa Cl. — Finraark, 3«Vj . . .... 25.

» 9, 10, 11. T. semistriata Gbun. — South Africa, »•"*/, 27.

» 12. Navicula Perrotettii Gkun. — Brazil, '"V, 110.

» 13. » Stodderi v. insignis Grun. — Bengal, ^""/i 1^0.

» 14. » quarnerensis Geun. — Sumatra, ^"'/j 111.

» 15. » (Stauroneis) Demerarje Cl. — Demerara, ^""Z, 147.

» 16. » hamulifera Gkun. — Balearic Islands ""•/, 154.

» 17. » » » Barbados, '""/i
»

» 18. » » » (part of the valve) i"*"/, »

» 19. » » » var. interrupta CL. — Japan, "*"/, ... . . ...»
» 20. Tropidoneis approximata Cl. — Eembam^'Bay,' ^'"Ji . . 26.

» 21. » » » (part of the valve) K"""/, .... »

» 22, 23. » adriatica Cl. — Adriatic, ^so/^ 26.

» 24. » maxima var. decussata Cl. — Seychelles, ^""Z, 26.

» 25. » » » » » direction of the striae .... »

» 26. Caloneis Frater Cl. — Galapagos Islands, ^^'Zi • • 60.

» 27. N. (Stauroneis) Phyllodes Ehb. — Demerara, ^oo/^ 148.

» 28. N. plicatula Grun. — Naples, """/j .... 155.

» 29. N. Acus Cl. — Balearic Islands, =•"•/,
. 106.

» 30. » » » (parts of the valve) '""'Zi »

» 31. N. suavis Cl. and Grovb. — Oamaru, =»%
• .... 165.

» 32. » » » » (parts of the valve), '"*"/, »

» 33. Caloneis adenensis Cl. — Bab-el-mandeb, ^""/j 60.

» 34. C. columbiensis Cl. — Columbia River, '"""Zi .... 51.

» 35. N. Rho Cl. — Canton River, •'»% Part II.

» 36. N. portomontana Cl. — Puerto Monte, i""»Zi 112,

» 37. Trachyneis aspera var. perobliqua Cl. — Macassar Straits, *"% 192.

» 38. T. Johnsoniana Grev. — Sendai,
^''"Zi

• 193.

» 39, 40. Caloneis Wardii Cl. ~ Connecticut, =•">/, 57.

» 41. » » » (part of the valve) """"Z, »

» 42. C. bottnica Cl. — PiteS, '"""Zi 61.
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Kg. 1.

>) 2.

^> 3.

» 4.

» 5.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

and Rabh. — Nice, '""/i
Caloneis Liber var. Bleischiana Jan
C. eximia Grun. — Cebu, ^""/j .

C. clavigera Cl. — Colon, ^oo/^

C. Diisenii Cl. — Cameroon, ^""Z,

C. latiuscuia var. africana Cl. — Cameroon, ^'"•/,

7. C. abnormis Grtjn. — Lysekil, "oo/i . . .

Navicula H. album Cl, — China, ^^Vi • •

» » » (part of the valve) i*"yj

JSr. Ypsilon Cl. — Bory, 3»«/,

N. clavata var. rhombica Cl. — Morocco, ^'"/j

N. venustissima KiTTON — Hongkong, "'"/i .

N. irrorata var. elliptica Cl. — Hungary, ^""/^ . . .

N. Hennedyii var. Centraster Cl. — Mexillones, ^""j-^

Pleurosigma majus Grun. — Sumatra, ^^'/i •

P. galapagense Cl. — Galapagos Islands, '""/,

P. Exsul Cl. — Naples, ^^/^
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P. minutum Grun. — Malmo, ="»/, ....
P. Heros Cl. — Macassar Straits, ^^^/, . . .
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Naviculse Minusculse Cl.

Valve small, broadly lanceolate to elliptical, slightly silicious. Areas indistinct. Structure

slightly radiate, very fine or indistinct striee. Connecting zone not complex.

The species of this group are usually of extremely small size, and live in fresh or salt water.

Artificial hey.

^ j Marine species

I Fresh-water species ....
„ I

Valve elliptical . .

I
— lanceolate . .

/ Striffl coarse (17 in 0,oi mm.)

\ — fine (30 and more in 0,oi mm.)

( Valve elliptical

H
lanceolate . .

Striae indistinct ...
— about 30 in 0,oi mm.

/ Striae radiate

parallel . .

{Valve broadly elliptical

— narrow . . .

Valve broadly lanceolate

— narrow —M

. . 2.

. 3.

N. dehilissima Gsun.

. N. bahusiensis Gbun.

. N. lucidula Gbun.

4.

. ... 5.

8.

N. pelliculosa Br:^b.

6.

. N. atomus Naegeli.

7.

. . N. muralis Grun.

N. exilissima Gkun.

N- minuscwla Gkun.

N. microcephala Grun.

1. N. pelliculosa (Br^b.) Hilse (1862). — V. very slightly silicious, elliptical, v^ith broad

and rounded ends. L. 0,oo9; B. 0,oo4 to 0,oo5 mm. Strise extremely fine. — Frustulia pellic.

Br^b. (according to Grunow). Frustulia sp. Gkun. Verb. 1860 p. 573 PI. VII f. 18. Nav. pell.

HiLSB Eabh. a. E. N:o 1265. V. H. Syn. PI. XIV f. 32.

Fresh water: Germany (A. E.), France (Brfeb.).

2. N. debilissiraa Grun. (1884), — V. elliptic-lanceolate L. 0,007; B. 0,oo5 mm. Strise

not seen. - Franz Jos. Land D. p. 104 (52) PI. If. 42.

Marine: Franz Josefs Land.

3. N. muralis Grun. (1880). — V. elliptical, with rounded ends. L. 0,oo6 to 0,012; B. 0,oo4

mm. Areas indistinct. Striae very slightly radiate, about 30 in 0,oi mm. — V. H. Syn. PL XIV

f. 26 to 28. N. Atomus Schum. P. I). I Nachtr. p. 21 f. 24?

Fresh water.

4. N. exilissima Grun. (1880). — V. linear-elliptical. L; 0,oo5 to 0,oi; B. 0,oo3 mm.

Areas indistinct. Striae about 40 in 0,oi mm., almost parallel; the median more distant. — V. H.

Syn. p. 108 PL XIV f. 30.

Fresh water: Belgium (V. H.).
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5. N. microcephala G-run. (1880). — V. lanceolate, obtuse. L. 0,oi4; B. 0,oo3 mm. Areas

indistinct. Strife nearly parallel, about 30 in 0,oi mm. — V. H. Syn. PI. XIV f. 29. Achnan-

thidium microc. W. Sm. B. D. II p. 31 Suppl. PL LXI f. 380 (1856)?

Fresh water.

6. N. Atoraus Naegbli (1849). — V. elliptical, with rounded ends, slightly silioious.

L. 0,004 to 0,008; B. O.ooas to 0,oo4 mm. Areas indistinct. Striae about 30 in 0,oi mm. strongly

radiate throughout. — Synedra At. Naegbli in Kiitz Sp. Alg. p. 40 (according to Grunow). N. At.

Grun. Verb. 1860 p. 552 PL IV f. 6. V. H. Syn. p. 107 PL XIV f. 24, 25.

Fresh water (Moist earth etc.): Belgium (V. H.).

7. N. (Diadesmis) lucidula Grun. (1880), — V. elliptical, with broad, rounded ends.

L. 0,015 to 0,019; B. 0,oo8,'j to 0,oi mm. Areas indistinct. Striae 17 in 0,oi mm. slightly radiate

throughout, distinctly punctate, puncta forming longitudinal rows, about 17 in 0,oi mm. — V. H.

Syn. PI. XIV f. 40.

Fresh water.

8. N. minuscula Grun. (1880). — V. elliptic-lanceolate, with obtuse ends. L. 0,012; B. 0,oo5

mm. Areas indistinct. Strise about 30 in 0,oi mm. almost parallel. — V. H. Syn. PI. XIV f. 3.

Fresh water.

9. N. Ibahuslensis Gkun. (1880). — V. broadly lanceolate, with subrostrate ends. L. 0,oi3

to 0,02; B. 0,006 mm. Areas indistinct. Strise 25 in 0,oi mm. almost parallel. — N. minusc. v.

hah. V. H. Syn. PL XIV f. 2.

Marine: West coast of Sweden!

Var. istriana Grun. (1880). — V. more lanceolate. Strise 22 in 0,oi mm. — V. H. Syn.

PL XIV f. 4.

Marine: Adriatic (Grun.).

Var. arctica Grun. (1884). — V. broadly lanceolate. L. 0,02 to 0,021; B. 0,0095 mm. Strise

21 in 0,01 mm. radiate throughout. — Fr. Jos. Land, D. p. 104 (52) PL I f. 43.

Marine: Franz Josefs Land (Grun.).

Naviculse Decussatse Grun. (i860 p. p.).

Valve elongated, elliptical, or lanceolate, symmetrical, not sigmoid. Structure: puncta ar-

ranged in obliquely decussating rows.

This small group comprises three isolated forms, which seem not to be allied to each other.

N. Placentula is a fresh-water species, perhaps akin to the Pundatce, although it has no nearly allied

species in that group. N. decussata is too imperfectly described to decide what are its affinities.

The termination of the median line at a distance from the ends suggests an affinity to the section

MicrostigmaticcB (division Liiellus). N. Quincunx is an entirely isolated form, the structure of

which recalls that of some Mastogloise, but from the straight median line it may be inferred that

it really is a Navicula.

1. N. Placenta Ehb. (1854). — V. elliptical, with rostrate-capitate ends. L. 0,037 to 0,039;

B. 0,015 to 0,017 mm. Axial area indistinct. Central area small, orbicular. Transverse striae 22

(middle) to 27 (ends) in 0,oi mm. slightly radiate. Oblique strise curved, crossing each other at

an angle of about 80°. — M. G. XXXIII, 12 f. 23. Lewis Proc. acad. nat. sci. Philad. p. 7

PL n f. 7 (1865). Grun. A. D. p. 47 PL III f. 60. N. apiculata Greg. M. J. IV p. 4 PL If. 13

(1856). N. Rostellum W. Sm. B. D. II p. 93 (1856). Grun. Verb. 1860 p. 550 PL IV f. 10.

DoNK. B. D. p. 40 PL VI f. 7.
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Fresh water: Finmark! Scotland! Lule Lappmark! Finland, Kuopio! Hungary, Neusiedler-
see (Grun.), New Zealand!

This species seems not to be allied to any other.

2. N. decnssata (KtiTz 1859?) Petit (1877). — V. narrow elliptical. L. 0,03 to 0,039;

B. 0,007 7 mm. Median line ending at a considerable distance from the margin of the valve.

Axial and central areas indistinct. Puncta disposed in obliquely decussating rows. — Kutz Sp.
alg. p. 70? Petit He Campb. D. p. 23 PL IV f. 11.

Marine: New Zealand (Pet.).

I am not acquainted with this species, which in the outline, and the distance between the

ends of the median line and the margin, has some resemblance to Navicula Grevillei.

3. N. Quincunx Cl. (1892). — V. lanceolate. L. 0,o85; B. 0,024 mm. Axial area in-

distinct; central area very small, orbicular. Transverse strise 17 in 0,oi mm. almost parallel.

Puncta 12 in 0,oi mm., forming oblique rows (14 in 0,oi mm.) crossing each other at an angle of

about S0\ — Diatomiste I p. 76 PI. XII f. 6.

Marine: China (Van Heurck Coll., Deby Coll.)!

Anomoeoneis Pfitber (1871).

Valve usually lanceolate, not constricted. Central nodule small. Median line central.

Structure: small puncta, arranged in transverse, frequently marginal, strise, and longitudinal, un-

dulating or oblique rows. Axial area narrow. Central area unilaterally dilated, or uniting with

lateral areas in a lyriform space. Cell-contents (in A. spheerophora) with a single chromatophore-

plate, along the inside of one of the walls of the zone and of the valves. The plate has a narrow
and deep fissure along the zonal-wall and opposite to the side with the asymmetrical central area,

broader sinuses along the ends of the median line and, a sinus below the central area (Pfitzer,

Bail u. Entw. p. 78). — In conjugation A. serians is similar to Frustulia (Carter).

This genus was founded by Pfitzer especially for Nav. spheerophora and probably for Nav.

sculpta, principally on the cell-contents. As to Nav. serians Pfitzer hesitates to place it either

in this genus or in Neidium. There is no resemblance between Nav. serians and the forms of

Neidium, but its structure agrees more with that of A. spheerophora, so it may be placed in the

neighbourhood of the latter, although it has not the unilaterally dilated central area of the latter.

Some of the Naviculje, recently described by Pantoksek, seem to be related to A. spheerophora

and I have included them in Anomoeoneis.

As this genus is founded principally on the characteristics of the cell-contents, and those

of most of the species have not yet been examined, the genus is not well established and re-

quires further examination of living specimens.

'I

Artificial key.

Valve with rostrate or capitate ends . . . .2.
— non- non- — ... . .5.

J
Larger forms. L. 0,04 to 0,08 mm. ... ..... 3.

\ Smaller — L. 0,02'to 0,o'3 mm. . 4.

{Central area rounded, asymmetrical . . , . A. spheerophora Kutz.

. — — it transverse fascia . . . . . . . A. menilitica Pant.

— — dilated to Innate lateral areas . . A. sculpta Ehb.

J ( Valve trachiform . . .A. Follis Ehb.

lanceolate . . .A. exilis Grun.
' Valve linear, slightly biconstricted . 6.

lanceolate, not biconstricted .... 7.
{



'I

Central pores approximate ... . . . A. bipunctata Geun.

— distant — . . . A. zellensis Gbun.
,

Central area a transverse fascia . . A. Macraeana Pant.

— — not dilated . . .... . . 8.

Ends acute ... . . . . . . . A. serians Br^b.

•— obtuse . . ..... .... 9.

( Larger forms. L. 0,1 mm. . . . A. polygramma Ehb.

\ Smaller — L. 0,02 to 0,03 mm. . A. brachysira Gkhn

1. A. sphserophora Ktixz (1844). — V. elliptic-lanceolate with rostrate-capitate ends.

L. 0,055 to 0,08; B. 0,oi7 to 0,02 mm. Axial area narrow, linear. Central area irregularly

rounded, larger on one side of the valve than on the other. Striae slightly radiate throughout,

16 in 0,01 mm. — Navic. sphcerophora KtJTZ Bac. p. 95 PI. IV, f., 17. "W. Sm. B. D. I PL XVII
f. 148. V. H. Syn. p. 101 PL XII f. 2. A. S. Atl. XLIX f. 49—51.

Fresh or slightly brackish water: Sweden! England! Switzerland! East Indies! New Zealand!

Illinois! Guatemala! "West Indies (St. Martin! Jamaica!) Ecuador!

Var. Uceps Ehb. (1843). — Smaller. L. 0,o4; B. 0,oi3. Striae finer. — Nav. biceps Ehb.

Am. p. p. ScHUM. I Nachtr. p. 21 f. 26. A. S. Atl. XLIX f. 52. N. sphceroph. v. minor V. H.

Syn. PL XII f. 3. N. sphceroph. subeap. Geun. Foss. D. Ost. Ung. p. 157.

Slightly brackish water: Franzenbad (Atl.), Eger foss!

2. A. sculpta Ehb. (1840). — V. lanceolate, with protracted, rostrate, and obtuse ends L. 0,07

to 0,i; B. 0,0 25 to 0,0 3 6 mm. Axial area narrow, linear, bordered by a single row of puncta, 16

in 0,01 mm. Central area uniting with large, lunate lateral areas, of which one expands in the

middle to the margin. Striae 15 to 16 in 0,oi mm., slightly radiate, distinctly punctate; puncta

crowded near the margin, distant towards the lateral areas, where they are arranged in oblique,

somewhat undulating rows. — Nav. sculpta Ehb. Ber. 1840 p. 18. M. G. X: i, f. 5. Fresenius

Senckenb. Abh. IV PL IV f. 14 to 16. A. S. Atl. XLIX f. 46 to 48. V. H. Syn. p. 100 PL XII
f. 1. Pant. II, XI f. 191. K rostrata KtJTZ. Bac. p. 94 PL HI f. 45 (1844). Donk. B. D. p. 15

PL II f. 9. Grun. Verb. 1860 p. 540. N. tumens W. Sm. B. D. PL XVII f. 150 (1853).

Brackish water: Baltic! Franzenbad! Mansfelder Seen! Neusiedler See (Grun.), Belgium

(V. H.), S:ta Flora (Ehb.), England! Hungary fossil (Pant.), New Zealand! Ecuador!

Var. major Cl. — L. 0,i2 to 0,i5; B. 0,04 to 0,o5 mm. Lateral areas almost similar.

Strise 13 in 0,oi mm.
Brackish water: S:ta Rosa, Calif. (Grove Coll.)! Guatemala, fossil!

A. sculpta is nearly akin to A. sphcerophora, from which it is distinguished by larger size

and the large, lunate lateral areas, which are in typical specimens somewhat dissimilar, one of

them extending in the middle to the margin. A. sculpta is also related to A. polygramma, together

with which form it usually occurs, and which differs by its not protracted ends. Both are

to be considered as forms of the same species.

3. A. polygramma Ehb. (1843). — V. narrow-elliptical, with obtuse, not protracted ends.

L. 0,08 to 0,13; B. 0,023 to 0,03 mm. Axial area narrow, linear, bordered with a single row of

puncta. Central area transverse, uniting with narrow, somewhat asymmetrical lateral areas. Strise

about 14 in O.oi mm. very slightly radiate throughout and composed of distant puncta, arranged

in longitudinal, undulating rows. — Stauroneis polygramma Ehb. Am. II: 6, f. 30. Nav. costata

KtJTZ. Bac. p. 93 PL III f. 56 (1844). N. bohemica Ehb. Mic. G. X: i f. 4 a (1854). Fresenius

Senckenb. Abh. IV PL IV f. 10 to 13. A. S. Atl. XLIX f. 43 to 45. N. fossilis Ehb. Mic. G.

X: 1, f. 6 (1854). N. pannonica Grun. Verb. 1860 p. 541 PL IV f. 40. N trigramma Fresenius

Senckenb. Abh. IV PL IV f. 1 to 9 (1862).

Brackish water: Sweden! Franzenbad! Eger! Neusiedler See (Crun.), Catania fossil (Grun.),

Cuba (Ehb.), Utah!
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4. A. Macraeana Pant. (1889). — V. rhomboid-lanceolate, gradually tapering to the not pro-

tracted ends. L. 0,ii9 to 0,i7; B. 0,027 to 0,o33 mm. Axial area narrow linear. Central area a

transverse fascia, reaching on one side to the margin, on the other nearly to the margin. Striie

18 in 0,01 mm., transverse in the middle and convergent at the ends, composed of elongated

puncta forming undulating, longitudinal rows, about 14 in 0,oi mm. — Nav. Macraeana Pant. II

PI. VIII f. 155.

Brackish water: Hungary, G-yongyos Pata!

5. A. menilitica Pant. (1889). — V. lanceolate with rostrate, obtuse ends. L. 0,o38;

B. 0,016 mm. Axial area linear. Central area a transverse fascia. Striae 20 in 0,oi mm. com-

posed of distant puncta. ^ N. menil. Pant. II p. 51 PL 11 f. 30.

Brackish water: Hungary, fossil (Pant.).

I have not seen this form, which seems to be nearly akin to A. sphcerophora var. biceps.

Nav. irrorata var. fossilis Pant. (PI. VIII f. 147) seems to be also related to the above species.

6. A.? serians Br^b. (1844). — V. rhomboid-lanceolate with acute ends. L. 0,o6 to O.os;

B. 0,012 mm. Axial area linear-lanceolate. Striae 24 in 0,oi mm. slightly radiate throughout,

composed of elongated puncta, forming longitudinal rows. — Navicula serians Br^b. in Kutz Bac.

p. 92 PI. XXX f. 23. W. Sm. B. D. XVI f. 130. Donk. B. D. p. 41 PL VI f. 10. Grun. Verb.

1860 PL V f. 13. V. H. Syn. p. 101 PL XII f. 7, N. lineolata Ehb. 1843 fide KtJTZ. N. punctu-

lata Ehb. M. G. XVI: i, f. 1 1854.

Fresh water, northern or alpine regions: Greenland! Lapland! Scotland! England, Cornwall!

Belgium (V. H.), Switzerland! Sierra Nevada! New Hampshire (foss.)! Blue Mountains, Australia!

New Zealand (foss.)!

This well-known species occurs rarely living except in nothern or alpine regions. It is of

frequent occurence in diatomaceovis earths from Scandinavia and North America.

7. A.? brachysira (BrSb. 1853) Grun. — V. rhomboid^ more or less obtuse. L. 0,022 to

0.028; B. 0,006 to 0,009 mm. Axial area narrow; central small. Striae 26 to 27 in 0,oi mm. —
Navicula brachysira Br^b. in Rabh. Sussw. D. p. 39 PL V f. 11 c, d, e. Grun. V. H. Types N:o

39. C. serians v. minor and minima Grun. in V. H. Syn. PL XII f. 8, 9. Cymbella Beverleiana

A. S. Atl. LXXI f. 56 to 61 (1881).

Fresh water: Greenland! Lapland! Finland! Scotland!

A. brachysira in V. H. Syn. Suppl. B f. 31 seems, so far I can see, to be the same as A. serians.

A. brachysira differs from A. serians only in its smaller size, its somewhat finer striae and espe-

cially its obtuse ends. There is a tendency to asymmetry in the valves, which induced A. S, to

regard such forms as belonging to Cymbella.

8. A.? zelleiisis Grun. (1860). — V. linear, slightly biconstricted. with rostrate, broad and

obtuse ends. L. 0,032; B. 0,00.5 mm. Striae 30 in 0,oi mm. Axial area indistinct; central small.

— Nav. sellensis Grun. Verb. 1860 p. 521 PL III f. 34. V. H. Syn. PL XII f, 14. N. tabidaRr-

lands (according to Grunow).

Fresh water: Germany, Erlaf See (Grun.), Scotland! Greenland! Michigan!

This form is nearly connected with A. brachysira and A. serians.

9. A.? Follis Ehb. (1838). — V. rhomboid, with strongly dilated middle, and obtuse, usually

capitate ends. L. 0,04; B. 0,oi7 mm. Central area small, lanceolate. Striae 24 in 0, 01 mm., radiate

in the middle, transverse in the ends. — Navic. Follis Ehb. Inf. p. 179 M. G. XVI: 1, f. 14 etc.

Donk. B. D. p. 44 PI, VI f. 15. N. Trochus Kutz Bac. p. 99 PL III f. 59.

Fresh water: Sweden (Lapland, Smaland)! Finland! Scotland! Norfolk, England (Donk.)

New Hampshire! Sierra Nevada!
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A. Follis is intimately connected with A. serians and A. exilis and might, as the latter, be

considered as a variety of A. serians. Perhaps Nav. pyrenaica W. Sm. (Ann. Mag. Nat. Hist. XIX,

1857, p. 8 PI. II f. 5) is an intermediate form between A. Follis and A. serians, which cannot be

decided by the figure in Smith's paper.

10. A.? exilis (Kdtz 1844), Grun. (1860). — V. narrow-lanceolate with protracted, capitate

ends. L. 0,o2i to 0,028; B. 0,oo5 mm. Axial and central areas indistinct. Striae about 30 in

0,01 mm. — Nav. exilis Kutz Bac. p. 95 PL IV f. 6 p. p. Geun. Verb. 1860 p. 553 PI. IV f. 30.

V. H. Syn. p. 101 PL XII f. 11, 12. Colletonema exile Grun. Verb. 1860 p. 571 PL VII f. 15?

Achnant. microcephalum W. Sm. B. D. LXI f. 380?

Fresh, frequently slightly brackish water: Greenland! Norway, Dovre! Sweden, Lapland!

Russian Lapland! Gulf of Bothnia! Nordhausen (KtJTz).

Var. thermalis Grun. (1880). — Lanceolate with less protracted, obtuse ends. L. 0,024;

B. 0,006 mm. Strife 27 in 0,oi mm. — N. serians var. thermalis Grun. V. H. Syn. PL XII f. 10.

Habitat?

Var. gomphonetnacea Grun. (1880). — V. lanceolate with rostrate ends, slightly asymmetrical

to the transverse axis. L. 0,022; B. 0,oo6 mm. Striae 30 in 0,oi mm. radiate in the middle, closer

towards the ends. — Gomphonema? vitreiim Grun. Casp. See Alg. p. 13. N. gomphonemacea Grun.

V. H. Syn. PL XII f. 13.

Fresh water: Erlaf See near Mariazell (Grun.).

By the var. thermalis A. exilis is closely connected with A. brachysira and A. serians.

11. A.? bipunctata Grun. (1881). — V. linear, slightly biconstricted, with cuneate, broadly

truncate ends. L. 0,035; B. 0,oo6 mm. Median line with approximate central pores. Axial area

narrow. Central area a broad, transverse fascia. Striae about 30 in 0,oi mm. almost parallel,

very slightly radiate in the ends, punctate. — Nav. bip. V. H. Syn. PL XIII f. 7.

Habitat?

This species is unknown to me, and the diagnosis has been constructed from the figure

in V. H. Syn.

Naviculse Heterosticlise Cl.

Small, more or less elliptical, forms. Axial area narrow. Central area usually distinct.

Structure: fine striae, in the middle of the valve alternately longer and shorter, towards the ends
finer and radiate, finely, but usually distinctly, punctate; puncta forming undulate longitudinal rows.

The species of this small group are closely connected with Naviculce punctatce, from which
they differ by the very fine punctation of the striae. Among the Naviculce lineolatce are several

similar forms, for instance N. bottnica, but they differ by the direction af the terminal striae.

The few species of this section live in fresh water or in the mouths of rivers.

Artificial key.

..

I
Valve biconstricted .... . . . . N. Tau Cl.

\ — not — . . ... . . . g.

„ j Ends rostrate . . . . . . 6,

\ — not — . . . . . . 3.

g f Central area indistinct . . . C. cocconeiformis Greg.
\ — — orbicular . . 4

j Median stria more coarsely punctate than the other jy^. limicola Cl.

\ — — not — — — — . 5
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p. f Pnncta forming longitudinal rows parallel to the margins of the valve . . N. Theta Cl.
'

\ — not — — — — — — — N. sciitiformis Gbun.

StrisB very fine, about 30 in 0,oi mm. . . .... N. Pusio Cl.

coarser, about 17 in 0,0 1 mm. . . . . N. surinamensis Cl.
.{'

1. N. Theta Cl. (1893). — V. elliptical. L. 0,0.55; B. 0,o28 mm. Axial area narrow,

linear; central area small, orbicular. Strise radiate (in the ends nearly parallel) in the middle,

where they are alternately longer and shorter, 20 in 0,oi mm. at the ends 25 in 0,oi mm., di-

stinctly punctate; puncta 21 in 0,oi mm. forming longitudinal rows parallel with the margin. —
Diatomiste II p. 56 PI. Ill f. 5.

Fresh water: Oregon, fossil.

2. N. limicola Cl. (1893). — V. elliptical, with rounded, obtuse ends. L. 0,04 6; B. 0,oi7

ram. Axial area narrow, linear. Central area moderately large, orbicular. Strise about 2.t in

0,01 mm., gently curved and radiate at the ends, iinely but distinctly punctate. Median strise

more coarsely punctate than the others. — Diatomiste II p. 14 PI. I f. 12.

Mouth of rivers: Cameroon, Africa (leg. Dusen).

3. N. Pusio Cl. N. Sp. — V. elliptical, with broad rostrate ends. L. 0,oi6; B. 0,007 mm.
Axial area very narrow. Central area small. Strise very fine, about 30 in 0,oi mm. radiate at

the ends, in the middle alternately longer and shorter, closer towards the ends. — PI. II f. 3.

Fresh water: Rotorua Lake, N. Zealand (leg. Berggren).

N. arcuata Pant. Ill PL VI f. 97 represents a similar, but larger form. L. 0,03; B. 0,oi6

mm. Strise 27 in 0,oi mm.

4. N. cocconeiformis Greg. (1856). — V. elliptical to rhomboidal, obtuse. L. 0,02 6 to

0,032; B. 0,009 to 0,013 mm. Central pores of the median line distant. Axial area indistinct;

central area small, elongated. Strise 25 to 29 in 0,oi mm., radiate at the ends, in the middle of

unequal length, finely punctate. '— M. J. IV, I. f. 22. Grun. Verb. 1860 p. 550 PL IV f. 9.

Done. B. D. p. 22 PL HI f. 11. Lagst. Spitsb. D. p. 32 PL II f. 8. V. H. Syn. PL XIV f. 1.

Fresh water, especially in arctic or alpine regions: Spitsbergen! Norway, Dovre! Finland

(Russian Lappland to Abo), Sweden! Scotland! France (Vosges)! Oregon, foss.

!

5. N. scutiformis Grun. (1881). — V. elliptical, with broad, rounded ends. L. 0,04; B. 0,024

mm. Central pores of the median line distant. Axial area very narrow, linear; central area

large, orbicular. Strise 18 to 20 in 0,oi mm. (in the middle, closer towards the ends), strongly

radiate; the median of unequal length, not more coarsely punctate than the others. — A. S. Atl.

LXX f. 62.

Fresh water: Stavanger, Norway (A. S. Atl.), Lule Lappmark! Umea, Sweden, fossil!

6. N. Tau Cl. (1893). — V. elongated, slightly biconstricted, with cuneate ends. L. 0,037;

B. 0,01 mm. Axial area very narrow; central area of medium size, rounded. Strise 20 in 0,oi

mm. radiate at the ends; in the middle of unequal length. — Diatomiste II p. 14 PL I f. 11.

Fresh water: Demerara River!

7. N. surinamensis Cl. N. Sp. — V. elliptic-lanceolate with rostrate, broad ends. L. 0,027;

B. 0,013 mm. Median line with the terminal fis,sures in contrary direction. Axial area indistinct

or very narrow. Central area small. Strise 17 in 0,oi mm., in the middle alternately longer and

shorter, radiate at the ends. — PL II f. 1.

Fresh water: Surinam!

Kongl. Sv. Vet. Akad. Hand). Band 27. N:o 3.
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Naviculse Lineolatse Cl.

Valve elongated, rarely constricted, sigmoid or asymmetrical. Axial area usually indistinct

or narrow, rarely wide. Central area small or large. Structure: radiate or parallel strise, finely

and transversely lineate, the lineation always closer than the stri?e. Connecting zone not com-

plex. — Nav. distans and N. directa have two chromatophore-plates along the connecting zone.

Their margins are not indented. N. {Schiisonema) mollis has the same arrangement of the cell-

contents.

This section corresponds to the groups Radiosce, Retusm and Directce of GtKUNOW and com-

prises a very large number of forms, frequently nearly connected or passing into each other.

Their most characteristic feature is the lineation of the striae. The latter are usually radiate in

the middle of the valve and divergent, parallel or convergent at the ends. In several forms the

striee are parallel throughout. In those forms in which the median strise are radiate, they are

also frequently alternately longer and shorter.

This group is connected by a few forms {N. Placentula) with the Naviculse Punctatse. As
a rale the Lineolatse incline to a lanceolate or linear outline, while the Punctatse are elliptical.

The principal distinction between both groups is that the strise of the Punctatse are composed of

distinct puncta, usually as widely apart as the strise, but in the Lineolatse the puncta are much
closer, the distance between the lineolte being less than the distance betM'een the strise. In some

cases (for instance Nav. tusculu) the strise are crossed by longitudinal blank lines and have then

very much the appearance of the striation in the section Punctatse. Such forms may in most

cases be distinguished from the Punctatee by the terminal strise being parallel or convergent.

Among the asymmetrical diatoms there is a close relation between the GymbeUce and this

section, both having in many cases an exactly similar striation> Several intermediate forms exist.

For instance Nav. dicephala is nearly akin to Cymhella anglica, and the frustules of Cymhella

Ungeri are frequently so nearly symmetrical, that this species might be classed among the

Lineolatse. Among the Amphorae there is one species only, as far as I know, which seems to be

closely akin to the Lineolatse (Amphora labuensis). Passages between the perfectly symmetrical

and decidedly asymmetrical are offered by Nav. mediterranea and Nav. toxonidea.

The forms of this group, which have the strise crossed by several longitudinal blank lines,

suggest a connection with the genus Trachyneis.

The species of the group Lsevistriatse are no doubt nearly connected with those of the

Lineolatse. They have the same general outline, and the strise are in similar directions, but

those of the former are apparently smooth.

Artificial Jcey.

^ j
Median line sigmoid . . . . N. Sigma Bktjn.

straight ... 2.

I Axial area distinct or broad 3.

'

\ — — vei'y narrow or indistinct . . . . . 16.

Axial area bilateral . . . . 4.

unilateral . . . . N. scalarifer Brun.

„ I Axial are

.

J
Axial area asymmetrical . . N. irregularis Pant.

'

( -^ — symmetrical ... . . . ,5.

p. f
Valve constricted in the middle . . . . ^, Chi Cl.

I — not — — — .... 6.

' Besides: N'. irregularis Pant.. N. superba Cl., N. transitans var. incudiformis, var. asymmetrica, N. spuria
var. asymmetrica, N. imperfecta Cl., N. monodon Beun, N. Anthracis Bk. and Cl., N. valida Cl.
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6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.'

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(Valve with undulate margins
— — non — —

f
Fresh water habitat . .

\ Marine ....

N. Sancti Thomce Cl.

7. •

. N. ludloviana A. S.

.... 8.

( Striae not reaching to the margin N. suhalata Geun.

\ — reaching 9.

( Ends obtuse 10.

\ — acute . . . 14.

I Ends broad, rounded 11.

\ — not very broad
. . . . IS.

f Axial area gradually dilated to the middle . . . .

I — — abruptly — — a central area . . .

f Size small. L. about 0,0 5 mm. . ....
\ — large. L. about 0,i mm. . . ...

J
Axial area lanceolate . .

I — — abruptly dilated into an orbicular central area

J Striae radiate throughout

\ — transverse in the ends . .... . . .

f Striae crossed by a blank band ... ....
\ — not — — — ...
( Striae radiate

\ —
• parallel

{Terminal striae parallel or convergent

— — radiate . ...

J
Terminal striae crossed by a lunate band . . .

\ — — not — — — .

•
. .

{Terminal striae genuflexed . ... ...
— — not — ...

I Striae crossed by lateral areas or by narrow blank bands .

I — not — — — — — —
f Median striae of unequal length .

t Valve lanceolate, rostrate-capitate .

i

— — not — —
[ Valve acute

[
— obtuse

Median striae alternately longer and shorter N. Salinarwm v. intermedia.

[
— — shorter than the others N. notabilis Pant.

Striae line, 20 in 0,oi mm . . N. bottnica Geun.

N. jamalinensis Cl.

. N. opima Geun.

13.

. N. distans W. Sm.

N. Nicceensis Pee.

. . . N. salva A. S.

N. Flatessa Cl.

... .15.

. N. Bruchii Geun.

N. Amicorwm Geun.

17.

82.

18.

54.

N. annulata Geun.

. . 19.

N. oblcmga K.tiTz.

30.

21.

22.

36.

28.

23.

24.

25.

\ — coarse, 8 to 9 mm.

j Striae coarsely lineate

\ — finely —
I
Striae 6 in 0,0 1 mm
1-9
I Terminal striae strongly convergent

( — — parallel

( Length 0,025 to 0,037 mm
I
— 0,115 mm

I
Striae crossed by a lateral area

( — — — two or more blank bands

{Valve obtuse . .

— acute ....
I
Valve linear, with rounded ends

( — lanceolate

(Lateral area unilateral

— areas bilateral

j Longitudinal bands two on each side . . .

\
— — several — ...

26.

27.

N. digito-radiata Gees.

. N. peregrina Ehb.

N. Beinhardtii Geun.

. . N. Wilczekii Gkun.

. N. Salinarimi Geun.

N. Rho Cl.

.... .31.

. . 34.

32.

. . 33.

N. obtwsa Cl.

. . N. Saueri Geun.

JV. Anthracis Be. a. Cl.

N. Bruchii Geun.

... 35.

N. Tuscula Ehb.

Conf. N- hasaltm proxima Be. and N. aquitanice Be. (additional)
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„^ I Central area small or indistinct .... N. multiseriata Grdn.

\ — — orbicular — . . N. maculosa Donk.

„„ ( Size small. L. 0,015 to 0,04 mm. . . .
37.

I
— large. L. 0,05 mm. and more . . .... 43.

„_ I Stria! 14 in 0,oi mm. . . . 38.

\ — 6 to 10 mm .'
. . 40.

.,„ f
Median stria stronger N. cincta Ehb.

^8-
t _ _ „„t 39.

{Ends obtuse . . N. Beckii Pant.

— acute N. ammophila GauN.

— subcapitate . . .... .... . . . N. cryptocephala Kutz.

,„ j Striae coarsely lineate 41.

1 — apparently smooth 42.

.. ( Valve rhomboidal N. Raphoneis Gkun.

\ — elliptic-lanceolate N. Formenterce Ch.

,„
J
Terminal striae strongly marked N. hungarica Gbun.

\ — — not — — . . . N. costulata Gbun.

.„ I Ends protracted 52.
^'^-

\ - not - 44.

, . j Central area distinct . . . 46.
**

1 - - not- 45.

.p. /Marine habitat N. spuria Cl.

\ Fresh water — N- radiosa KtJTZ.

.„ j Striae coarsely lineate 47.
^^-

\ - finely - 49.

._ / Marine habitat 48.

\ Fresh water — . N. vulpina KtJTz.

48.
{Yalve narrow lanceolate, not very convex N. pinnata Pant.

— broadly — convex N. fortis Greg.

{Valve not very convex N. avenacea Bb^b.

— convex, with conical ends .50.

I Ends very elevated and compressed N. compressicauda A. S.

\ — not — — — .... 51.

{Central area small N. cancellata Donk.

— — large N. Centraster Cl.

J
Ends subrostrate, obtuse . . N. viridula Ktiiz.

\ — non-rostrate . . 53.

-„ j Ends subcapitate . . N. rhynchocephala KCtz.

\ — acute .... . N. gotlandica Grtin.

p, . j Frustule arcuate 55.

non — 56.
{

,,. / Striae about 18 in 0,0 1 mm N. genuflexa Kiiiz.

\ — — 10 — — N. Bolleana Gbun.

_„ I
Striae crossed by lateral areas or blank bands 57.

^•^-
i - not - - - - - 64.

._ j Striae crossed by a single, narrow area 58.

\ — — — several longitudinal bands 60.

p,„ J
Apiculate N. Galea Bbun.

\ Non-apiculate 59.

J
Axial part of the valve elevated N. superimposita A. S.

\ — — — — not — . ... N. Phi Cl.
59.

„. j Blank lines straight N. arata Grun.

61. 1^1^

- undulating 61.

Axial area unilateral 62.

areas bilateral . . . 63.

M„ J Valve slightly convex . N. imperfecta Cl.

very — N. monodon Gbun.

3 slightly convex N. consors A. S.

very — N. guttata Grun.
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64.

65.

66.

67.

68.

69.

70.

71.

73.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

93.

93.

/ Valve rostrate .... .65.
\ — non — . . . . . 73.

{Median striae alternately longer and shorter 66.

— — not — _ _ _ ... 69.

/ Striae coarsely lineate 67.

\ — finely — 68.

(Central area with stigmas N. dementis Grun.
— — without — . N. leptostigma Ehb.

I Striae aboiit 9 in 0,oi mm N. Qastrum Ehb.

\ — — 17 — — N. platystoma Ehb.

I
Valve linear .... .... . . . . N. falaisiensis Gedn.

I — lanceolate to elliptical . . 70.

{Valve very convex

— not — . . .

{Striae coarsely lineolate

.

— finely —
J
Central area small

( — — large ...
I
Median striae alternately longer and shorter

( Size small. L. O.oa mm

. N. erucifera Gbun.

71.

. N. Placentula Ehb.

73.

N. anglica Ralps.

. N. dicephala W. Sm.

76.

74.

N. arenariceformis Pant.

I
— larger. L. 0,06 to 0,i mm 75.

f 3,5 to 4 times longer than broad N. valida Cl. a. Gbun.

\5to6 — — — — N. Hasta Pant.

( Central area small or indistinct 77.

\ — — medium sized or large 80.

J
Ends conical . . . N. inflexa Geeg.

\ — not — . . 78.

{Striffi slightly radiate N. arenicola Geun.

— strongly — ... 79.

( Fresh water habitat .... N. lanceolata Kutz.

\ Marine . N. Solaris Geeg.

{Striae coarse 5 to 6 in 0,oi mm. . . .81.
— finer 10 in 0,oi mm N. oviformis Cl.

( Striae coarsely lineate . . . . . N. pennata A. S.

\ — finely —
. . . . N. consanguinea Cl.

/ Size small, L. less than 0,03 mm. . ... ... .83.

\ — larger. L. more — . . . 86.

{Striae 15 in 0,0 1 mm 84.

— 32 to 33 mm. 85.

{Lineolae forming longitudinal striae . . . . . . . . . . N. mollis W. Sm.

— not — — — ... . . . N. incerta Grun.

f Frustules in gelatinous tubes N. corymbosa ka.

1 — — the interior of algae ... . . ... . . N. nidulans Cl.

Frnstule arcuate N. sibirica Geun.

not - .... 87.

j Frnst

I Striae crossed by lateral areas or blank bands . .

\ — not — — — — —
{Striae coarsely lineate

— finely —
j Lineolae forming oblique or longitudinal fine striae

\ — not ....
f Valve very convex

97.

N. S.

\ — not —
I
Valve asymmetrical

\ — symmetrical ...
{Frustule arcuate . ...
— not — . .

( Valve linear

\ — lanceolate or rhomboidal

Satura A,

89.

. . 103.

.90.

91.

... 93.

N. Scoliopleura A
.... 93.

N. Cubitus Be. a. Temp

N. Northumbrica Donk.

• N. jejuna A. S.

94.

S.
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14 p. T. CLEVK, SYNOPSIS OF THE NAVICULOID DIATOMS.

„ . . Habitat: fresh-water . . ... . . N. gracilis Ehb.

marine . 95.

96.

N. transitans Cl.

N. Zostereti Gbtin.

10 _ _ _ —
. . . . . N. directa W. Sm.

„„ I Valve rhomboidal . .... . . N. superha Cl.

\ — lanceolate . . . . . N. gelida Gbun.

f Striae between the margin and the axis faint 98.

97. < — unilaterally crossed by an area . ... . 99.

I
— crossed by undulating, blank bands . 100.

„„
J
Central nodule a short stauros iV. finmarchica Cl. a. Geun.

\ — — not stauroid . . . . N. transitans v. derasa (N. kariana v. detersa).

Q„ ( Valve about 10 times longer than broad . . N- directa v. Incus.
'

\ — —• 5 to 6 — — —
,. N. transitans v. incudiformis. '

inn I
Valve very convex . . . . . . . 101.

100-
j _ ijot - loa.

..-^ j
Valve fusiform . N. vitriscala Brtjn.

\ — linear N. mediterranea Ba. a. Cl.

109 i
^^'^^ linear with cuneate ends . N. trigonocephala Cl.

\ — lanceolate . . . N. transitans v. erosa.

^„„ f Llneation oblique . . N. Kepesii Gbun.

I
— straight . ... 104.

^fv.. f Valve narrow lanceolate N. ramosissima Ag.
104. I

broadly — . . . . . N. Kariana Gbun.

1. N. cryptocephala Kutz. (1844). — V. lanceolate, with rostrate-capitate ends. L. 0,o25

to 0,035; B. 0,005 to 0,007 mm. Axial area indistinct. Central area small, somewhat transverse.

Strife 16 to 18 in 0,oi mm., radiate in the middle, slightly convergent in the ends, finely lineate.

— Bac. p. 95 PL III f. 26. Donk. B. D. p. 37 PL V f. 14. V. H. Syn. p. 84 PL VIII f. 1, 5.

Nav. mutica Rabh. Alg. Sachs. N:o 965.

Fresh water: Sweden! England! Belgium (V. H.), Grermany! France! Arctic America! Green-

land! Argentina! Japan!

Var. veneta Kutz. (1844). — Smaller, with scarcely capitate ends. L. 0,025; B. 0,oo5 mm.
StriEe 14 in 0,oi mm. — N. veneta KtJTZ. Bac. p. 95 PL XXX f. 76. Pedicino Ischia PL II f. 9

to 12? DoNK. B. D. p. 43 PL VI f. 13? N. crypt, v. veneta V. H. Syn. p. 85 PL VIII f. 3, 4,

PL XIV f. 34.

Brackish water: Sweden, Malmo! Venice (Kutz).

Var. pumila Grun. (1880). — V. rhombic-lanceolate. L. 0,oi6 to 0,023; B. 0,oo6 to 0,oo7

mm. Strise about 15 in 0,oi mm. — V H. Syn. PL VIII f. 6, 7, XIV f. 35. N. BJwmbulus
ScHUM. P. D. II N. p. 56, PL II f. 35 (1867)? N. Lancettula Schum. P. D. II N. PL II f. 34.

N. cryptoc. v. Lancettula V. H. Syn. PL VIII f. 11. N. pumila v. fossilis Pant. Ill PL V f. 75 (1893)?

Brackisch water: Triest!

Var. perminuta Grun. (1880). — V. lanceolate, not capitate. L. 0,oo8 toO,oii; B. 0,oo3 mm.
Strife about 20 in 0,oi mm. — V. H. Syn. PL XIV f. 7.

Var. exilis Kutz (1844 p. p. accord, to Grunow). — V. lanceolate, with subrostrate, obtuse

ends. L. 0,oi8 to 0,oi9; B. 0,oo5 mm. Strife about 19 in 0,oi mm. — V. H. Syn. p. 85 PL VIII f. 2, 4.

Fresh water: Belgium (V. H.), Somme! Triest!

2. N. gotlandica Geun. (1878). — V. narrow, lanceolate, with protracted, subacute ends.

L. 0,05 to 0,06; B. 0,oo8 mm. Axial area indistinct; central area small, orbicular. Stride 14

(middle) to 18 (ends) in 0,oi mm. radiate in the middle, convergent in the ends. — Cl. M D
N:o 161. V. H. Syn. PL VIII f. 8.

Slightly brackish water: Sweden, Gothland! Tasmania!

' jV. irregularis Pant. N. superha v. elliptica.
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3. N. rhynchocephala Kutz (1844). — V. lanceolate, with protracted, usually subcapitate

ends. L. 0,o4 to 0,o6; B. 0,oi to 0,oi3 mm. Axial area indistinct. Central area orbicular. Strise

10 to 12 in 0.01 mm., in the middle radiate and more distant, convergent at the ends, coarsely

lineate. — Bac. PL XXX f. 35. W. Sm. B. D. PL XVI f. 132. Donk. B. D. p. 38 PL VI f. 4.

Grun. a. D. p. 33 PL II f. 33. V. H. Syn. p 84 PL VII f. 31. N. cryptoc. v. rhynchoc. Strosse

Kliecken PL I f. 3.

Fresh or slightly brackish water: Finmarken! Sea of Kara! Grulf of Bothnia! Sweden!

Belgium (V. H.), Saxony! Cape Deschneff! Arctic America! Dakota! Illinois! South Africa! Au-
stralian Alps!

Var. amphiceros Kutz (1844). — V. broader lanceolate. Ends not distinctly capitate. Striae

8 to 10 in 0,01 mm. — JV^. amph. KiJTZ. Bac. p. 95 PL III f. 39. A. S. Atl. XLVII f. 25, 26.

V. H. Syn. p. 84 PL VII f. 30.

Brackish water: Gulf of Bothnia! England! Belgium (V. H.), Sandwich Islands!

N. rhynchocephala and var. amphiceros pass into each other; the latter graduates into

iV. ovenacea and N. viridula, the former is closely connected with JSf. cryptocephala.

4. N. avenacea BriSb. (1878), — V. lanceolate, with acute ends. L. 0,o4 to 0,o5; B. 0,oo8

to 0,01 mm. Axial area indistinct; central area orbicular, large. Striee 10 or 12 (middle) to 13

(ends) in 0,oi mm., finely lineate, radiate in the middle, slightly convergent in the ends. — Grun.

Caspian Sea Alg. IV f. 23. N. viridula v. av. V. H. Syn. p. 84 PL VII f. 27. Pinnul. silesiaca

Bleisch (according to Grun.). Schizon.enia Smithii (Ag.) V. H. Syn. p. 110 PL XV f. 33.

Brackish water: Falaise (Breb.), England! Belgium (V. H.), Black Sea! Caspian Sea (Grun.),

East Cape! Tasmania!

N- avenacea connects N. viridula with N. rhynchocephala.

5. N. viridula Kutz (1844). — V. broadly lanceolate, with subrostrate, obtuse ends. L. 0,05

to 0,0 7; B. 0,01 to 0,015 mm. Axial area indistinct. Central area large, orbicular. Strise 10 in

0,01 mm., coarsely lineate, radiate and more distant in the middle, slightly convergent in the

ends. — Bac. p. 91 PL XXX f. 47. Grun. A. D. p. 33 PL II f. 35. V. H. Syn. p. 84 PL VII

f. 25. Schisonema Thwaitesii V. H. Syn. PL XV f. 38, 39.

Fresh and slightly brackish water: Sweden! England! Belgium (V. H.), Finland! Salzburg!

Sandwich Islands! — Australian Alps! Murray River! — Arctic America!

Var. slesvicensis Grun. (1880). — V. linear-lanceolate, with broad, rostrate ends. L. 0,o3

to 0,05; B. 0,009 to 0,011 mm. Strige 8 to 9 in 0,oi mm. — N. sles. Grun. in V. H. Syn. p. 84

PL VII f. 28, 29. N. virid. f. minor A. S. Atl. XLVII f. 48. V. H. Syn. p. 84 PL VII f. 26.

Pinnul. silesiaca Fresenius Senckenb. Abh. IV, PL IV f. 27.

Brackish water: Finland! Holstein! Belgium (V. H.), Greenland!

Var. ahhreviata Grun. Ms. — V. linear, with rostrate and subcapitate ends. L. 0,oi6 to

0,03; B. 0,005 5 to 0,007 mm. Central area small. Strife 16 to 17 in 0,oi mm.
Brackish water: Gulf of Bothnia, Tornea! South Africa! Bengal!

Var. rostellata Kutz (1844). — V. lanceolate, with attenuated, subrostrate ends. L. 0,04 to

0.065; B. 0,01 mm. Striae 10 to 11 in 0,oi mm. — N. rost. Kutz Bac. p. 95 PL III f. 65. A. S

AtL XLVII f. 27 to 30. N. rhynchoc. v. rost. Grun. A. D. p. 33. V. H. Syn. p. 84 PL VII f. 23, 24.

Brackish water: England! Belgium (V. H.), Marseilles (AtL), East Cape! Japan!

The variety rostellata is a transitional form between N. viridula and N. amphirhynchus var.

amphiceros.

*
6. N. yiilpina KtJTZ (1844). — V. lanceolate, gradually tapering from the middle to the

obtuse ends. L. 0,09; B. 0,oi4 to 0,oi6 mm. Axial area very narrow; central area large, orbicular.

Striae 10 to 11 in 0,oi mm., radiate in the middle, convergent in the ends, coarsely lineate; lineolae
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24 in 0,01 mm. forming longitudinal, fine rows. — KtJTZ Bac. p. 92 PI. Ill f. 43. V. H. Syn.

p. 83 PI. VII f. 18. N. viridula forma major A. S. Atl. XLVII f. 53, .54.

Fresh water: Sweden!- Finland! Ireland (Lough Mourn e)! Domblitton, fossil! Arctic Ame-
rica! Greenland! Michigan! New Zealand!

Var. oregonica Cl. — Linear with broad, truncate ends. L. 0,09 5; B. 0,oi.3 mm. Strise

11 in 0,01 mm. — A. S. Atl. XLVII f. 55, 56 (without name).

Fresh water: Oregon, fossil!

7. N. costulata (Jrun. (1880). — V. rhombic-lanceolate, with acute ends. L. 0,oi5 to 0,02;

B. 0,0045 to 0,003 mm. Axial area narrow; central area a transverse fascia. Strise 8 to 10 in

0,01 mm., slightly divergent in the middle, distant. Terminal strise not more strongly marked

than the others. — A. D. p. 27. V. H. Syn. p. 85 Suppl. A. f. 15. Grun. Foss. D. Ost. Ung.

p. 15fi PL XXX f. 45.

Slightly brackish water: Sweden (Gulf of Bothnia)! Holstein (Grun.), Belgium (V. H.).

8. N. hungarica Grun. (1860). — V. linear lanceolate, with broad, obtuse ends. L. 0,oi5

to 0,02; Br. 0,005 to 0,006 mm. Axial area very narrow; central area small. Strise 8 to 9 in

0,01 mm., distant, slightly divergent in the middle and convergent in the ends, where there are

on both sides of the terminal nodule one or two more strongly marked strise. — Pinnul. pygmcsa

Ehb. M. G. X: 1 f. 9 (1854). Nav. hungarica Grun. Verh. 1860 p. 539 PL III f. 30. Foss. D.

Oster. Ung. p. 156 PL XXX f. 42. A. D. p. 27.

Slightly brackish water: Gulf of Bothnia (Tornea)! Holstein! Franzenbad (fossil)! Neusiedler-

see (Grun.), Dakota! Illinois! Ecuador! Argentina!

Var. capitata Ehb. (1848). — V. gibbous in the middle and with subcapitate ends. — Finn,

capit. Ehb. Ber. 1848 (accord, to Chase) M. G. XXXVIl: 3 f. 9; XXXV A. I f. 4. Finn, signata

Ehb. M. G. XXXIV 6 A. f. 7 (1854). Finn, garganica Rabh. Stissw. D. VI f. 41 (1853). Nav.

inflata W. Sm. B. D. I PL XVII f. 158 (1853). Nav. globiceps Lagst. Spitsb. D. p. 27 PL II f. 5

(1873). Nav. humilts Donk. B. D. p. 67 PL X f. 7 V. H. Syn. p. 85 PL XI f. 23.

Fresh water: Beeren Eiland (Lagst.), Sweden; England! Belgium (V. H.). Japan!

Var. lUneburgensis Grun. (1882). — V. lanceolate, with subacute ends. — Foss. D. Oster.

Ung. p. 156 PL XXX f. 43-44.

Brackish water: Finmark (Tana Elf)! Holstein (Grun.), Germany (Domblitten, Oberrohe,

fossil)! Bombay (Grun.).

The var. lUneburgensis is very similar to Nav. costulata. Probably Goniphonema navicu-

loides Strose Kliecken D. PL I f. 18 is this form.

9. N. cincta Ehb. (1854). — V. linear-lanceolate, with obtuse ends. L. 0,02 to 0,04; B. 0,oo5

to 0,006 mm. Axial area indistinct; central area small, transverse. Strise 12 to 17 in 0,oi mm.
strongly radiate in the middle, slightly convergent at the ends. The median strise are more
distant and more strongly marked than the others. — Finnul. cincta Ehb. M. G. X: 2 f. 6. N. cincta

V. H. Syn. p. 82 PL VII f. 13, 14. P. Heufleri Pedicino Ischia PL II f. 17. N. Kutdngiana H. L.

Smith Am. Q J. M. 1878 p. 13 f. 3. Pinnul. nana Greg, accord, to Grun. A. S. N. S. D. II

f. 23, 24 (without name)?

Fresh and brackish water: Sweden! Finland! Holstein! England! Belgium (V. H.), Bavaria!

Switzerland! Bast Cape! Japan! N. America, Kansas! Vancouver Island!

Var. Heufleri Grun. (1860). — L. 0,022 to 0,032; B. 0,oo4 mm. Central area small. Strise

10 in 0,01 mm. — Nav. Heufleri Grun. Verh. 1860 p. 528 PL III f. 32. N. cincta v. Heufl. V. H.
Syn. p. 82 PL VII f. 12, 15.

Fresh and brackish water: Sweden (Malmo)! Belgium (V. H.), Triest! Ecuador!
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Var. leptocephala Br^b. (1880). — V. lanceolate, with sUghtly rostrate and obtuse ends.

L. 0,025; B. 0,006 mm. Striae 13 in 0,oi mm. — N. leptoceph. Br^b. in Ktitz Herb, accord, to Grun.

V. H. Syn. p. 82 PI. VII i. 16.

Belgium (V. H.).

Var. Cari Ehb. (1838). — V. narrow lanceolate. L. 0,046; B. 0,oo7 mm. Central area

distinct, transverse. Striae 17 in 0,oi mm. — N. Cari Ehb. Inf. p. 174. M. G. XII f. 20. V. H.

Syn. VII f. 11.

Presb water: Habichtwalde, fossil (Ehb.), Australia, Daintree River!

Var. angusta Grun. (1860). — V. linear-lanceolate, obtuse. L. 0,05 to 0,o65; B. 0,oo5 to

0,006 mm. Central area distinctly transverse. Striae 12 to 13 in 0,oi mm. — N. angusta Grun.

Verh. 1860 p. 528 PL V f. 19. N. Cari v. ang. V. H. Syn. PL Vn f. 17.

Fresh water: Austrian Alps (Grun.), Vosges (Lac de Gerardmer)! Ecuador!

N. Cari connects N. cincta with iV. radiosa and might as well be regarded as a variety of

the latter, distinguished principally by its somewhat transverse central area.

10. N. radiosa Kutz (1844). — V. narrow, lanceolate, gradually tapering from the middle

to the subacute ends. L. 0,o45 to 0,09; B. 0,oi2 to 0,oi9 mm. Axial area indistinct. Central

area very small, rhomboidal. Striae 11 to 12 in 0,oi mm. strongly radiate in the middle and con-

vergent at the ends, finely lineate. — Bac. p. 91 PL IV f. 23. Finn, radiosa and P. acuta W. Sm.

B. D. p. 56 PL XVIII f 171, 173. N. radiosa Grun. Verh. 1860 p. 526. A. S. Atl. XLVII f. 50

to 52. V. H. Syn. p. 83 PI VII f. 20. Finn, acuta Strose Klieken f. 2.

Fresh water: Spitsbergen (Lagerst.), Sweden! Norway! Finland! England! France! Switzer-

land! Saxony! Japan! South Africa! Illinois! Michigan! Brazil! Argentina! Ecuador!

Var. dubravicensis Grun. (1882). — V. broadly lanceolate. L. 0,072 to 0,085; B. O,oii mm.
Striae 13 in 0,oi mm., more distant in the middle, distinctly lineate; lineolae 25 in 0,oi mm. —
F. D. Ost. Ung. p. 144 PL XXX f. 49. N. Duhrav. Pant. Ill PL XIX f. 281 (1893).

Fresh water: Hungary, fossil (Grun.).

Var. subrostrata Cl. — Linear with subrostrate, obtuse ends. L. 0,o85; B. O,oii mm.
Striae 10 in 0,oi mm. — Pinnul tenuis Greg. M. J. II PL IV f. 9 (1854)?

Fresh water: Crane Pond (N. Am.)!

Var. tenella Br^b. (1849). — Lanceolate with acute ends. L. 0,o3 to 0,o65; B. 0,oo5 to

0,006 mm. Striae 15 to 18 in 0,oi mm. — N. tenella Br^ib. in Klitz Sp. Alg. p. 74. N. radiosa

V. ten. V. H. Syn. p, 84 PL VII f. 21, 22.

Fresh water: Sweden! Finland! Belgium (V. H.), Japan! Australia (Daintree River)! Tas-

mania! Greenland! Argentina!

Pantocsbk describes as N. tenella var.? fossilis (II p. 54 PL V f. 91) a form with broad

axial area, which, if the figure be exact, cannot belong to N. radiosa.

Var. minutissima Grun. (1882). — 0,o)7 to 0,027; B. 0,0035 to 0,oo4 mm. Striae 14 to 19

in 0,01 mm. — F. D. Ost. Ung. p. 144.

Fresh water: Hungary, fossil (Grun.), Rostock, fossil!

This var. seems rather to belong to N. cryptocephala v. veneta.

11. N. gracilis Ehb. (1830). — V. almost linear, obtuse. L. 0,033 to 0,05; B. 0,oo65 to

0,01 mm. Axial area indistinct; central area distinct, transverse. Striae 11 to 12 in 0,oi mm., in

the middle slightly radiate, elsewhere almost parallel. — Ber. 1830 Inf. p. 176 PL XIII f. 2(?)

Grun. Verh. 1860 p. 526 PL IV f. 27. V. H. Syn. p. 83 PL VH f. 7, 8.

Fresh water: Sweden! Finland! Denmark! Normandy! Arctic America! Argentina, Sierra

Famatina

!

Var. schisionemoides V. H. (1880). — Frustules enclosed in unbranched, gelatinous tubes.

Central area somewhat smaller. — Colletonema neglectum Thwaites in W. Sm. B. D. II p. 70 PL LVI
K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 3
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f. 352 (1856). Schison. negUctum V. H. Syn. PI. XV f. 37. N. gracilis v. schison. V. H. Syn. p. 83

PL Vn f. 9, 10.

Fresh water: England! Belgium (V. H.).

N. gracilis is very similar to larger varieties of N. cincta and to some forms of N. radiosa

from which it may be distinguished by its less radiate striae, and larger, transverse central area.

12. N. peregrina Ehb. (1843). — V. lanceolate with obtuse ends. L. 0,o8 to0,i5; B. 0,02i

to 0,02 8 mm. Axial area distinct, narrow. Central area large, somewhat transverse, subrectan-

gular. Striae in the middle 5 to 6 in 0,oi mm. radiate, and frequently alternately longer and

shorter, towards the ends transverse, and at the ends (8 in 0,o imm.) convergent, distinctly lineate;;

lineolse about 25 in 0,oi mm. — Finn, pereg. Ehb. Am. 1: i f. 5, 6. W. Sm. B. D. I PI. XVIII
f. 170. i\^. pereg. KtJTz Bac. p. 97 PL 28 f. 52. A. S. Atl. XLVII f. 57—60.

Brackish water: Sea of Kara! Baltic! North Sea! Saxony! Adriatic (Grrun.), Arctic America!

Greenland! Atlantic coasts of United States! Argentina! Cape Wankarema! Japan! Batavia!

Var. hefvingensis Ehb. (1840). — Smaller. L. 0,044 to 0,09 mm. Strise 7 (middle) to 8,5

(ends). — Finn. hefv. Ehb. Ber. 1840 p. 20 (accord, to Kutz). M. G. X: 2, f. 4, 5. Nav. kefv.

KiJTZ Bac. p. 97 (1844). A. S. Atl. XLVII f. 61, 62.

Brackish water: Firth of Tay! Franzenbad, fossil!

Var. polaris Lagst. (1873). — V. subelliptical, with broad, obtuse ends. L. 0,0 5i to 0,072;

B. 0,014 to 0,016 mm. Striae 6 (middle) to 8 (ends) in 0,oi mm. — N. polaris Lagst. Spitsb. D.

p. 24 PL n f. 3. Boh. p. 33.

Brackish water: Spitsbergen! Beeren Eiland (Lagst.), Bohuslan (Lagst.).

Var. calcuttensis Grun. Ms. — V. lanceolate. L. 0,05 to 0,06; B. 0,oi7 mm. Strise 9, lineolse

21 in 0,01 mm. Axial area unilateral, not dilated in the middle. Central area small, also uni-

lateral. — PL II f. 2.

Brackish water: Calcutta!

Var. Meniscus Schum. (1867). — V. elliptic-lanceolate. L. 0,o36 to 0,o66; B. 0,oi to 0,oi9

mm. Strise 7 to 8,5 in 0,oi mm. — N. Meniscus Schum. P. D. II N. p 55 PL II f. 32 (JSf. 8am-
iiensis f. 37? N. aperta f. 49, N. Cyprinus f. 50?). Grun. A. D. p. 33. A. S. Atl. XLVII f. 47

(without name). N. pereg. v. M. V H. Syn. p. 82 PL VIII f. 19.

Brackish water: Sea of Kara (Grun.), Baltic (Schum., Grun.), Konigsberg, fossil! Cuxhaven
(Atl.), Cape Wankarema!

Forms with asymmetrical axial area occur at Cape Wankarema.
Var. Menisculus Schum. (1867). -— V. elliptic-lanceolate, frequently slightly rostrate. L. 0,oi8

to 0,04; B. 0,01 to 0,011 mm. Axial area indistinct; central area small. Strise 9 to 12 in 0,oi

mm., finely lineate. — N. Menisc, Schum. P. D. II N. p. 5(5 PL II f. 33. N. pereg. v. Menisculus

V. H. Syn. p. 82 PL VIII f. 20, 21, 22. N. Gastrum v. Upsaliensis Grun. in CI. M. D. N:o 242.

N. pereg. menisculus f. Upsaliensis V. H. Syn. p. 82 PL VIII f. 23, 24. N. pressa Pant. Ill

PL XXIV f. 362 (1893)?

Fresh and slightly brackish water: Sweden! Baltic! Konigsberg and Domblitten, fossil! Bel-

gium (V. fl.), France (Paris, Normandy)! Saxony! Vienna (Grun.), Argentina (Sierra Velasco)!

By the var. Menisculus N. peregrina seems to pass into iV^. cryptocephala var. veneta.

13. N. Haueri Grun. (1882). — V. lanceolate, with obtuse ends. L. 0,o8 to 0,12; B. 0,017 to

0,019 mm. Axial area narrow. Central area large, transverse. Strise 8 in 0,oi mm. radiate and
more distant in the middle, convergent in the ends, finely lineate, and crossed on both sides of the

median line by a narrow, blank area. — F. I). Ost. Ung. p. 143 PL XXX f. 48. Pant. Ill

PL VIII f. 135.

Brackish water: Hungary, fossil (Dubravica, Grun., Bory)!

This species, distinguished by the blank band across the strise, is nearly akin to N. peregrina.
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14. N. Anthracis Brun a. Cl. (1889). — V. lanceolate, acute. L. 0,o5 to 0,o6; B. 0,oi4 to

0,018 mm. Axial area unilateral. Central area also unilateral, but on opposite side to the axial

area and connected with a narrow longitudinal area. Striae 7 (middle) to 8 (ends)inO,oi mm. ra-

diate in the middle, transverse at the ends, coarsely lineate; lineolee 20 in 0,oi mm. — D. f. du
Japon p. 41 PI. V f. 6. N. Flattii Pant. HI PI. XXH f. 330 (1893).

Fresh water (marine?): Japan, fossil!

15. N. maculosa Done. (1871). — V. broadly linear, with apiculate ends. L. 0,04 5 to0,o68;

B. 0,013 mm. Axial area narrow; central area orbicular. Striae 10 in 0,oi mm. radiate in the

middle, transverse at the ends, finely lineate, crossed by two undulating, narrow, lateral areas.

— B. D. p. 25 PI. V f. 1. N. alMnensis Grun. Pranz Jos. Land D. p. 103 PL 1 f. 29 (1884).

Marine: Scotland!

Original specimens of Donkins N. maculosa in Deby's Collection agree perfectly with origi-

nal specimens of G-runows N. alMnensis.

16. N. tascula Ehb. (1840). — V. elliptical, with protracted, capitate ends. L. 0,05; B. 0,oi5

mm. Axial area narrow; central area large, transverse, subrectangular. Striae 12 to 14 in 0,oi mm.
radiate in the middle, transverse at the ends, very finely lineate and crossed by several irregu-

larly undulating longitudinal bands. — Pinnularia tuscula Ehb. Ber. 1840. Stauroptera tuscula

Ehb. M. G. VI: i f. 13 a. Stauroneis punctata Kutz, Bac. p. 106 PI. XXI f. 9 (1844). W. Sm.

B. D. I PL XIX f. 189. DoNK. B. D. p. 36 PL V f. 12. Navicula tuscula V. H. Syn. p. 95 PL X
f. 14. Stauroneis meniscus Schum. Preuss. D. p. 189 PL IX f. 54 (1862)? Navic. tumida var. subsasla

Strose Klieken PL I f. 10?

Fresh or slightly brackish water (larger lakes): Spitsbergen (Lagst.), Beeren Eiland (Lagst.),

Iceland! Sweden (Malaren, Wenern, RingsjOn)! Finland! Gulf of Bothnia (Tornea, Pitea)! England!

Belgium (V. H.), Switzerland (Brun), Illinois! Fossil at Konigsberg! Klieken! Rostock! S:ta Flora!

According to Grunow (F. D. Ost. Ung. p. 145) the cell-contents of Nav. tuscula are very

different from those of other species of Naviculae.

17. N. Salinai'um Grun. (1880). — V. elliptic-lanceolate, with protracted, capitate ends.

L. 0,023 to 0,037; B. 0,oi to 0,oi2 mm. Axial area indistinct; central area distinct, orbicular.

Striae 14 to 16 in 0,oi mm., distinctly lineate, in the middle strongly radiate and alternately

longer and shorter, in the ends transverse. — A. D. p. 33 PL II f. 34. V. H. Syn. p. 82 PL VIII
f. 9. N. Carassius Grun. Verh. 1860 p. 537 PL III f. 31; PL IV f. 11.

Brackish water: Spitsbergen! Sea of Kara! Finmarken! Sweden (Malmo)! Holstein! Belgium

(V. H.), England! Saxony! Neusiedlersee, Hungary (Grun.).

Var. intermedia Grun. (1880). — V. lanceolate, with subcapitate ends. L. 0,o35 to 0,o4;

B. 0,00 7 mm. Striae 14 (middle) to 18 (ends), in the middle alternately longer and shorter, strongly

radiate, in the ends convergent. — iV. eryptocephala v. int. Grun. in V. H. Syn. PL VIII f. 10.

Fresh water: Sweden, Ringsjon in Skane! New Zealand!

By the var. intermedia is N. Salinarum connected with forms of N. eryptocephala as well as

with N. notaiilis Pant.

18. N. Bho Cl. N. Sp. — V. lanceolate, rostrate, obtuse. L. 0,115; B. O.oae mm. Axial

area very narrow, in the middle dilated into a large orbicular central area. Striae 11 in 0,oi mm.,

distinctly lineate (lineolae 25 in 0,oi mm.), in the middle strongly radiate and alternately longer

and shorter, in the ends transverse. — Part. I PL III f. 35.

Mouth of rivers: China, Canton River!

This species resembles N. elcgans, but differs by the distinctly lineate striae.

19. N. notabilis Pant. (1889). — V. lanceolate, acute. L. 0,04 to 0,o56; B. 0,oo9 to 0,012

mm. Axial area indistinct; central area small, somewhat transverse. Striae 10 to 11 (12,5 Pant.)
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in 0,01 mm. more distant in the middle, where they are radiate and alternately longer and shorter.

Terminal striae transverse. — Pant. II p. 51 PL V f. 95.

Brackish water: Hungary, fossil!

20. N. Wilczekii G-run. (1884). — V. elliptic-lanceolate, with protracted, rostrate ends.

L. 0,07; B. 0,026 mm. Axial area narrow. Central area subrectangular. Striee 10 in 0,oi mm.
finely punctate, in the middle more distant (8 in 0,oi mm.) alternately longer and shorter, ra-

diate; strongly convergent at the ends, where they are closer (16 to 17 in 0,oi mm). — Franz

Jos. Land D. p. 98 PI. I f. 36.

Fresh water: Franz Josefs Land (Grrun.).

21. N. bottnica G-run. (i880). — V. lanceolate, obtuse. L. 0,o4 to 0,o6 5; B. 0,oi to 0,oi3

mm. Axial area indistinct. Central area orbicular. Striie 20 in 0,oi mm. very finely punctate,

in the middle strongly radiate and alternately longer and shorter, at the ends convergent. —
A. D. p. 32 PI. II f. 32. V. H. Syn. PL VII f. 33.

Brackish and marine: Finmark! Coast of England! Baltic (from Pitea to Gothland)! Green-

land! Canada! Maine!

22. N. digito-radlata Greg. (1856). — V. lanceolate, obtuse. L. 0,06 to 0,o7; B. 0,oi2 to

0,018 mm. Axial area narrow. Central area small, irregular. Striae 9 in 0,oi mm., very finely

lineate, in the middle radiate and alternately longer and shorter, at the ends transverse. — Finn,

dig. M. J. IV PL I f. 32. N. dig. A. S. N. S. D. p. 92 PL IH f. 4. V. H. Syn. p. 86 PL VII f. 4.

Pinnul. viridula Ehb. Abh. Berl. Ak. 1870 II f. 12. N. dig. v. angustior Grun. A. D. PL II f. 31.

Marine and brackish: Spitsbergen! Finmarken! Sea of Kara! North Sea! Saxony! Caspian

Sea (Grun.), Arctic America! New York! Fossil, Hungary (Grun.).

Var. Cyprinus (Ehb. 1843?) W. Sm. (1853). — V. slightly gibbous in the middle. L. 0,o6

to 0,0 8; B. 0,0125 to 0,02 7 5 mm. — Finn. Cypr. Ehb. Am. L 2 f. 7? W. Sm. B. D. I PL XVIII
f. 176. N. digito-r. var. Cypr. V. H. Syn. p. 86 PL VII f. 3.

Marine: North Sea! England (W. Sm.), Belgium (V. H.).

Var. Seychellensis Cl. — As the type. L. 0,04; B. 0,oi mm. Striae 12 to 13 in 0,oi mm.
Marine: Seychelles (V. H. Coll.)!

Under the name N. Gurovii Pantocsek (III PL IV f. 58) has figured a form, which seems

to be a new species, akin to N. digito-radiata or N. peregrina. It is broadly, almost rhomboid,

lanceolate. L. 0,065; B. 0,02 mm. Striae 6 in 0,oi mm. the median of unequal length.

23. N. Reinhardtii Grun. (1860). — V. elliptical to lanceolate, with broad, obtuse ends.

L. 0,04 to 0,07; B. 0,014 to 0,017 mm. Axial area very narrow. Central area irregular, trans-

versely dilated. Striae 9 in 0,oi mm., coarsely lineate, in the middle alternately longer and
shorter, strongly radiate, in the ends transverse. — Stauroneis Beinhardtii Grun. Verh. 1860 p. 566

PL VI f. 19. Nav. vernalis Donk. M. J. 1869 p. 293 PL XVIII f. 5. Nav. Reinh. V. H. Syn.

p. 86 PL VII f. 5, 6. Stauroptera truncata Rabh. Sussw. D. PL IX f. 12 (1853) Alg. Sachs. N:o 848.

Fresh water: Sweden! England! Belgium (V. H.), Germany! Switzerland!

Var. gracilior Grun. (1880). — V. lanceolate, narrowed towards the ends. L. 0,o6 to 0,07;

B. 0,0 13 mm. Striae 8 to 9 in 0,oi mm. — N. digito-radiata var. striolata Grun. A. D. p. 32.

N. Reinh. var. gracilior V. H. Syn. p. 87.

Fresh water, occurring with the type.

Var. jenisseyensis Grun. (1880). — As. var. gracilior, but with only few shorter median striae.

L. 0,132; B. 0,016 mm. A. D. p. 32.

Fresh water: Mouth of Jenissey (Grun.).

N. Reinhardtii is veiy similar to N. digito-radiata, from which it differs by its fresh water
habitat, and its more coarsely lineate striae, and to N. Gastrum, which has striae radiate throughout.
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24. N. oblonga KOtz (1833). — V. /linear-lanceolate, with truncate ends. L. 0,07 to 0,2;

B. 0,014 to 0,02 4 mm. Axial area very narrow. Central area suborbicular. Striae 7 to 8 in 0,oi

mm., very finely lineate, the median more distant and strongly radiate, the terminal convergent
and angularly bent. — Frustulia ohlonga KUtz Dec. N:o 71 (accord, to Lagst.). N. ohlonga KCtz
Bac. p. 97 PL IV f. 21. Grun. Verh. 1860 p. 523. A. S. Atl. XLVII f. 63 to 68. V. H. Syn.

p. 81 PI. VII f. 1. Pant. Ill PL VIII f. 142. Pinnul. ohlonga W. Sm. B. D. XVIH f. 165.

Fresh or very slightly brackish water: Sweden! Finland! Saxony! Belgium (V. H.), Eng-
land! Switzerland (Brun.), Illinois! Fossil: Dubravica, Hungary (Glrun.), Mexico and Guatemala!

Var. laneeolata Grun. (1860). — Shorter and broader lanceolate. — Verh. 1860 p. 523

PL IV f. 25.

Var. acuminata Grun. (1860). — Almost linear, with cuneate, obtuse ends. — 1. c.

Fresh water: Austria (Grun.).

Var. nodulosa Grun. (1860). — As the var. acuminata, but with triundulate margins. — 1. c.

Fresh water: Frankfurt am Main.

25. N. falaisiensis Grun. (1880). — V. narrow, lanceolate, with subrostrate, obtuse ends.

L. 0,025; B. 0,00.') mm. Axial area indistinct. Central area small, rounded. Striae about 20 in

0,01 mm., slightly radiate throughout. — V. H. Syn. PL XIV f. 5.

Fresh water: Greenland! England (V. H. Tr), Belgium (V. H.).

Var.? Lanceola Grun. (1880). — V. linear with more distinctly rostrate ends. L. 0,03;

B. 0,004 mm. Striae 23 in 0,oi mm. more radiate — V. H. S. PL XIV f. 6 B.

N. falaisiensis is according to Grunow nearly related to N. Bulnheimii.

26. N, arenicola Grun. (1882). — V. linear, frequently slightly gibbous in the middle,

with broad, rounded ends. L. 0,02; B. 0,oo5 mm. Axial and central areas indistinct. Striae 13

or 14 (middle) to 21 (ends) in 0,oi mm. very finely lineate, slightly radiate throughout. — Amphi-
prora arenaria Br:^b. in Eab. A. E. ]SI:o 2150. N. arenicola Grun. F. D. Ost. Ung. p. 149

PL XXX f. 76, 77.

Marine (aestuaries) : Coasts of France and England (Grun.), Firth of Tay!

27. N. dicephala (Ehb. 1836?) W. Sm. (1853). — V. linear to linear-lanceolate with capi-

tate-rostrate ends. L. 0,025 to 0,04; B. 0,oi to 0,0125 mm. Axial area indistinct. Central area

large, transverse and rectangular. Striae 9 to 11 in O,oi«mm. radiate throughout. — Pin. diceph.

Ehb. Inf. p. 185. Am. 11: i f. 29? N. dicephala W. Sm. B. D. I p. 87 PL XVII f. 157. Grun.

A. D. p. 34. V. H. Syn. p. 87. PL VIII f. 33, 34. Strose Klieken D. f 4.

Fresh water: Sweden! England! Saxony! Switzerland (Brun.), Hungary, Dubravica, fossil

(Grun.), Kamtchatka! Japan! Illinois! Ecuador!

Var. elginensis Greg. (1856). — L. 0,024 to 0,03; B. 0,oi to 0,oi05 mm. Striae 12 to 14 in

0,01 mm. transverse at the ends. — Finn, elginensis Greg. M. J. IV PL If. 33. Grun. A. D. p. 35.

Fresh water: Scotland, Ben Lawers fossil (Grunow), Finland, Pudasjarvi, fossil!

Var. suhcapitata Grun. (1882). — V. with broadly truncate ends. — F. D. Ost. Ung. p. 156

PL XXX f. 54.

Fresh water: Hungary, fossil (Grun.).

N. dicephala is very nearly connected with the Cymbellse, which, besides its great resem-

blance to Cym. anglica, is proved by its cell-contents (see A. S. Atl. PL LXXII f. 29—33; Grun.

F. D. Ost. Ung. XXX f. 55). There is only one chromatophore-plate, in the middle separated

by a plasmatic mass from the zone, and on the dorsal side deeply cloven by a linear fissure.

28. N. laneeolata (Ag. 1827?) KtiTZ (1833). — V. lanceolate. L. 0,o3 to 0,05; B. 0,oo8 to

0,01 mm. Axial area indistinct. Central area distinct, orbicular. Striae 12 (middle) to 15 or 16

(ends) in 0,oi mm., strongly radiate throughout. — Frustulia laneeolata Agardh Flora X p. 626?
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Kt)Tz Dec. N:o 72 according to Lagst. Pinnularia viridula W. Sm. B. D. XVIII f. 175. N. lanceol.

A. S. Atl. XLVII f. 49. Grun. A. D. p. 35. V. H. Syn. p. 88 PI. VHI f. 16 (17 forma curta).

Lagst. Ofvers. K. Sv. Vet.-Akad. Forh. 1884 X f. 5 a. N. cryptoc. v. rhynchoc. StrOse Klieken

D. f. 3 6.

Fresla water: Sweden! Finland! Grermany! England! Belgium (V. H.), Japan! Australia,

Mitchell River!

Var. tenella A. S. (1876). — V. narrow lanceolate. L, 0,o35; B. 0,oo6 mm. — N. tenella A. S.

Atl. XLVIl f. 45, 46.

Fresh water: Sweden, Loka (Atl.).

Var. phyllepta KtJTZ. (1844). — L. 0,o3 to 0,o33; B. 0,o08 to 0,oo9 mm. Striae 18 in 0,oi

mm. — N. phyllepta KtJTZ. Bac. p. 94 PL XXX f. 56. V. H. Syn. p. 88 PI. VHI f. 40.

Brackish water: Belgium (V. H.), Saxony (Saline Diirrenberg)!

Var. arenaria Donk. (1861). — L. 0,05 to 0,06; B. 0,oi mm. Striae 9 to 10 in 0,oi mm. —
N. arenaria Done, M. J. I p. 10 PL I f. 9. B. D. p. 56 PL VIII f. 5. A. S. Atl. XLVII f. 38,

39, 40. N. lane. v. aren. V. H. Syn. p. 88 PL VIII f. 18.

Marine: Baltic (Gothland)! North Sea!

Var. Gymiula Donk. (1869). — V. lanceolate. L. 0,055; B. O,oii mm. Axial area indistinct.

Central area small, orbicular. Striae 8 (middle) to 10 (ends) radiate throughout, coarsely lineate.

— N. Gymbula Donk. M. J. 1869 p. 294 PL XVIII f. 6. V. H. Syn. PL VII f. 32.

Fresh water: England (Donk.), Finland! Japan!

Var.? latior Dannf. (1882). — V. broadly lanceolate, with capitate ends. L. 0,026; B. 0,oi

mm. Striae 22 in 0,oi mm. — JSf. cryptocephala v. latior Dannf. Baltic D. p. 26 PL II f. 12.

Brackish water: Baltic (Helsingfors, Gothland) Dannf.

As Dannfeldts fig. shews the striae radiate at the ends, this form has been classed here

under N. lanceolata.

Var. hordeiformis Pant. (1889). — L. 0,026; B. 0,oo8 mm. Striae 10 to 12,5 in 0,oi mm. —
N. hordeiformis Pant. H p. 48 PL XI f. 197.

Brackish water: Hungary, fossil (Pant.).

29. N. anglica Ralfs (1861). — V. elliptical, with capitate ends. L. 0,04; B. 0,oi4 mm.
Axial area very narrow. Central area small. Striae 9 to 12 in 0,oi mm. radiate throughout,

finely lineate, in the middle of equal length. — N. twmida W. Sm. B. D. I p. 53 PL XVII f. 146

(1853). JSf. tumida genuina Gkun. Verh., 1860 p. 537 PL IV f. 43 a. N. anglica Ralfs in Pritch.

Inf. p. 900. Donk. B. D. p. 35 PL V f. 11 a. V. H. Syn. p. 87 PL VIII f. 29, 30. N. gastrum
V. anglica Grun. A. D. p. 34.

Fresh water: Sweden! Finland! England! Illinois! Ecuador!

Var. minuta Cl. — L. 0,025; B. 0,oo8 mm. Striae 15 to 17 in 0,oi mm.
Fresh water: Finland, Lake Lojo near Abo! Jamaica!

Var. subcruciata Grun. — L. 0,oi4 to 0,024; B. 0,oo7 mm. Area more transverse. — Grun.
in V. H. Types N:o 99.

Slightly brackish water: England (V. H. T.).

Var. suhsalsa Grun. 1860. — V. lanceolate with rostrate, not capitate ends. L. 0,03; B. on
mm. Striae 9 to 11 in 0,oi mm. — N. tumida v. subsalsa Grun. Verh. 1860 p. 537 PL IV f. 43 b, c.

A. D. p. 34. N. anglica Donk. B. D. PL V f 11 b. N. anglica v. subsalina Grun. in V. H. Syn
p. 87 PL Vin f. 31.

Slightly brackish water: Neusiedler See (Grun.), Shienitzer See, Prussia (Grun.).

The var. subsalsa is nearly akin to JSf. dicephala and connects this species with N. Gastrum.

30. N. Gastrum Ehb. (1843). — V. lanceolate to elliptical, with slightly rostrate, obtuse
ends. L. 0,024 to 0,045; B. 0,012 to 0,oi8 mm. Axial area very narrow. Central area large

irregular, somewhat transverse. Striae 8 to 10 in 0,oi mm., finely punctate, in the middle usually
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alternately longer and shorter. — Finn. Gastrwm Ehb. Am. Ill: 7 f. 23. M. G. V: i f. 12. Strose

Klieken D. f. 1 b. JST. Gastrum Done. B. D. p. 22 PI. HI f. 10. Grun. A. D. p. 31. V. H. Syn.

p. 87 PL Vin f. 25, 27. Pant. Ill PI. Ill f. 48. Nav. exigua Pant. Ill PI. HI f. 45 (1893).

N. varians Greg. T. M. S. Ill p. 10 PI. II f. 27, 28 (1855). N. Hoffmannii Pant. II p. 47

PI. XIV f. 245 (1889)?

Fresh water: Sweden! Finland! England! Ireland! Belgium (V. H.), Sea of Kara! Cape

Deschneff! New Zealand! Illinois!

Var. Jenisseyensis G-run. (1880). — Lanceolate. L. 0,038 to 0,o65; B. O,oii to 0,oi7 mm.
Strise about 9 in 0,oi mm. more distant in the middle, where there are only a few shorter ones

among the longer, very finely lineate. — A. D. p. 31 PL I f. 28. N. Basilica [Pant, in
PL VIII f. 129 (1893)?

Fresh or brackish water: Jenissey (Grun.), Cape Deschneff! New Zealand! New Caledonia

(Kinker CoU.)!

Var. latiuscula Geun. (1880). — V. lanceolate. L. 0,024 to O.oe; B. 0,oi2 to 0,oi7 mm.
Striae 10 to 11 in 0,oi mm. The median strise not alternately longer and shorter. — A. D. p. 31.

Strose Klieken D. f. 1 a.

Fresh and slightly brackish water: Sea of Kara! Sweden (Upsala, Ronneby, Kalmar, fossil)!

Finland! East Cape, East Siberia! Cuxhaven (Grun.), Oberrohe and Klieken, fossil!

Var. exigua Greg. (1854). — V. lanceolate with subrostrate or subcapitate ends. L. 0,oi7

to 0,03; B. 0,009 to 0,oi2 mm. Strise 12 to 14 in 0,oi mm — Pinnul. exigua Greg. M. J. p. 99

PL IV f. 14. N. Gastr. v. exigua Grun. A. D. p. 31. V. H. Syn. PL VIII f. 32.

Fresh or brackish water: Gulf of Bothnia (Tornea! Pitea!) Finland, Lake Lojo, Abo! Hun-
gary, fossil (Grun.), New Zealand!

Var. boryana Pant. (1889). — V. capitate. L. 0,04 6 to 0,o6; B. 0,oi7 to 0,02 mm. Striae

7,5 to 8,5 in 0,01 mm. radiate, coarsely punctate, puncta 17 to 18 in 0,oi mm. Median striae

alternately longer and shorter. — Pant. II p. 46.

Marine: Hungary, fossil (Pant.).

30. N. Placentula Ehb. (1843). — V. elliptic-lanceolate, with rostrate, obtuse ends. L. 0,05

to 0,06; B. 0,016 to 0,028 mm. Axial area narrow, but distinct. Central area irregular, trans-

verse. Striae 6 to 9 in 0,oi mm., radiate throughout, coarsely lineate or punctate, shortened in

the middle, but not alternately longer and shorter. — Pinnul. Plac. Ehb. Am. Ill: 7 f. 22. M. G.

XII f. 19. Grun. A. D. p. 34 PL II f. 36. N. pusilla Donk. B. D. p. 20 PL III f. 6 6? N. Gastrum

V. Plac. V. H. Syn. p. 87 PL VIII f. 26, 28. N. Gastrum f. minor. Grun. F. D. Ost. Ung. XXX f. 51.

Fresh water: Cassel »Polierschiefer» (Ehb.), Ireland Antrim Co.! Jenissey! New Zealand!

California! Oregon! Puerto Monte! Ecuador!

Var, lanceolata Grun. (1860). — V. broadly lanceolate. Ends not rostrate. L. 0,0*; B. 0,oi6

mm. Striae 7 to 8 in 0,oi mm. — N. tumida var. lanceolata Grun. Verb. 1860 p. 537 PL IV f. 44.

A. D. p. 34.

Brackish water; Sea of Kara! Skienitz See near Berlin (Grun.), Neusiedlersee (Grun.).

Nav. Placentula is very nearly akin to Nav. Gastrum, and it is questionable whether they

should not be united in one species. The median striae are in Nav. Gastrum, but not in Nav. Placen-

tula, alternately longer and shorter, but this characteristic is subject to great variation, the var.

Jenisseyensis having only a few, and the var. latiuscula no, shorter median striae. Of more im-

portance is it that Nav. Placentula has coarsely lineate, or almost punctate striae. Nav. anglica

is nearly akin to Nav. Gastrum and might be considered as a variety of it. There exists in fact

no limit between these three species; Nav. Placentula appears to be akin to Nav. leptostigma,

which has finer, distinctly punctate, striae and that to Nav. platystoma, the striae of which are

very finely punctate. On the other hand N. Placentula is by its coarsely punctate striae allied

to the section Punctatce, among which Nav. amphibola is nearly akin to Nar. Placentula. Smaller
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forms of Nav. Qastrum closely resemble smaller forms of Nav. peregrina var. Meniseulus, from

which they differ by the terminal striee being radiate throughout, but this characteristic is some-

times excedingly delicate.

32. N. leptostigma Ehb. (1854). — V. elliptical, with more or less broad, rostrate ends.

L. 0,03 8 to 0,04 8; B. 0,oi5 to 0,02 mm. Axial area indistinct. Central area large, orbicular.

Striae l4 in 0,oi mm., radiate throughout, distinctly punctate (puncta about 22 in O.oi mm.) in

the middle alternately larger and shorter. — Pinmil. leptost, Ehb. M. G. XXXIII: 12 f. 25. Nav.

lept. Icon. n. PI. I f. 37.

Fresh water: Oregon, fossil!

33. N. platystoma Ehb. (1838). — V. elliptic-lanceolate, with broad, rostrate ends. L. 0,037

to 0,05; B. 0,017 mm. Axial area narrow. Central area large, transversely dilated, subrhomboidal.

Striae 17 in 0,oi mm., very finely lineate, radiate throughout. Among the median striae a few

shorter frequently occur. — Ehb. Inf. 178 PL XIII f. 8. M. G. XIII f. 6 b. Cl. A. D. p. 14

PL III f. 61. N. macromphala Schum. Preuss. D. II N. p. 55 PL II f. 29 (1867)?

Fresh and slightly brackish water: Sweden (Lake Malaren, Gulf of Bothnia, Gotland in the

Baltic)! Mouth of Jenissey! Michigan!

Var. bengalensis Grun. Ms. — Y. subrhomboidal, with broad, rounded ends. L. O.os; B. 0,oi2

mm. Striae distinctly punctate.

Fresh water: Bengal (Grun.).

34. N. OTiformis Cl. N. Sp. — V. eUiptic-lanceolate. L. 0,045; B. 0,oi8 mm. Axial area

narrow, linear; central area large, orbicular. Striae 10 in 0,oi mm., radiate throughout, finely

lineate, not alternating in length in the middle. — PL II f. 4.

Marine: Madagascar (Van Heurck Coll.)!

35. N. arata Geun. (1882). — V. lanceolate, gradually tapering from the middle to the

obtuse ends. L. 0,o6 to 0,o67; B. 0,oi8 to 0,02 mm. Axial area narrow; central area orbicular.

Striae 8 to 9 in 0,oi mm. closer towards the ends, all radiate and distinctly punctate. Across the

striae on each side of the median line are 3 to 4 narrow longitudinal clear areas. — N. Tuscula

V. arata Gbun. F. D. Ost. Ung. p. 145 PL XXX f 58. Pant. HI PL XXIII f. 342.

Brackish or fresh water: Hungary, Dubravica fossil (Grun.), Hudson River (Grun.).

This species can scarcely be a variety of N. tuscula, the terminal striae being radiate. It

seems rather to belong to the group of N. Gastrum.

36. N. dementis Grun. (1882). — V. slightly asymmetrical, broadly lanceolate, with rostrate,

obtuse ends. L. 0,04 to 0,045; B. 0,oi2 to 0,oi5 mm. Axial area narrow. Central area small,

orbicular, with 2 isolated puncta on one side of the central nodule. Striae 8 to 10 in 0,oi mm. in

the middle, where they are alternately longer and shorter, 16 in 0,oi mm. towards the ends. All
striae are strongly radiate and finely punctate. — F. D, Ost. Ung. p. 144 PL XXX f. 52.

Fresh water: Dubravica, Hungary, fossil! Cheshire, England (V. H. T.).

This species is akin to N. Placentula and at the same time to N. Demerarce of the section

Punctatae, the latter having also isolated puncta on the central area.

37. N. arenariaeformis Pant. (1889). — V. lanceolate, obtuse. L. 0,02; B. 0,oii mm. Axial

area distinct; central area small. Striae 12,5 in O.oi mm., strongly radiate to the ends, the median
striae alternately longer and shorter. — Pant. II p. 42 PL VIII f. 140.

Brackish water: Hungary, fossil (Pant.).

38. N. ludloviana A. S. (1876). — V. lanceolate, with obtuse, subtruncate ends. L. 0,09;

B. 0,0 3 mm. Axial area distinct, dilated around the central nodule. Striae 8 (middle) to 9 (ends)
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in 0,01 mm., radiate throughout, finely lineate, the median alternately longer and shorter. —
Atl. XLVI f. 15.

Fresh water: Fort Ludlow (Atl.), Shasta Co. Calif., fossil! Oregon! Minnesota (interglacial

deposit)!

39. N. valida Cl. a. G-run. (1880). — V. .slightly asymmetrical, elliptic-lanceolate. L. 0,o.5 7

to 0,11; B. 0,022 to 0,026 mm. Axial area narrow, asymmetrical. Central area irregular, some-

what asymmetrical. Striffi 7,5 to 8 in 0,oi mm., distinctly lineate, radiate throughout, the median

alternately longer and shorter. — A. D. p. 32 PI. II f. 29. Cl. Vega p. 466.

Marine: Sea of Kara! Cape Wankarema!
Var. minuta Cl. (1883). — L. 0,02.5; B. 0,01.3 mm. Striae 8 in 0,oi mm., not alternately

longer and shorter. — Vega p. 466.

Marine: Cape Wankarema!
Var.? capensis Cl. — L. 0,05 6; B. 0,oi9 mm. Striae 8 in 0,oi mm. not distinctly lineate^

radiate throughout. Axial area symmetrical. Central area larger.

Marine: Cape of Good Hope!
The type is most nearly akin to N. Gastrum var. Jenisseyensis but has more distinctly

lineate striae. The var. capensis is very doubtful as a form of N. valida.

40. N. Hasta Pant. (1893). — V. lanceolate, gradually tapering from the middle to the

subacute ends. L. 0,07 to 0,09; B. 0,oi5 mm. Axial area narrow, slightly dilated in the middle.

Striae 9 in 0,oi mm. strongly radiate throughout and coarsely lineate. Among the median striae

some few shorter ones are intercalated. — Pant. Ill PI. V f. 74; PI. XIV f 213.

Habitat?: KSpecz, Hungary, fossil (Pant.).

41. N. imperfecta Cl. (1883). — V. elliptical to elleptic-lanceolate, frequently with sub-

rostrate ends. L. 0,065; B. 0,o3 mm. Axial area unilateral, narrow. Central area small. Striae

8 in 0,0 1 mm. radiate throughout, finely lineate and crossed by several longitudinal and undulating

narrow blank bands. — Vega p. 466 PI. XXXVI f. 34.

Marine: Sea of Kara! Cape Wankarema!
This form is very nearly akin to N. valida, from which it differs by its striae being

divided into 2 to 4 lengths, as the striae of N. maculosa Donk.

42. N. censors A. S. (1876). — V. narrow elliptic-lanceolate, obtuse. L. 0,o6 to 0,i;

B. 0,015 to 0,02 mm. Axial area narrow; central area transverse, rectangular. Striae 8 in 0,oi

mm., radiate throughout, finely lineate and crossed by 3 to 4 irregularly undulating, longitudinal

bands. — Atl. XLVIII f. 24, 25, 26, 27. N. Leudugeri Cl. Vega p. 505 PL XXXVI f. 22 (1883).

Marine: Ceylon! Samoa (Atl.), Sandwich Island (Atl.), Singapore (Atl.), Java!

43. N. (Rhoiconeis) genuflexa KtJTZ (1844). — V. convex, elliptic-linear, with obtuse ends.

L. 0,02 to 0,043; .B. 0,oo4 to 0,oo5 mm. Axial area indistinct. Central area small, orbicular. Striae

18 in 0,01 mm., a little closer at the ends, radiate throughout. Frustule arcuate. L. 0,02 to O.oa;

Height 0,01 mm. — Bac. p. 101 PI. XXI f. 6. Rhoiconeis genuflexa Geun. Verh. 1863 p. 147.

Marine: Peru (Grun.), New Zealand (Grun.), Port Jackson! Samoa! Labuan! Ceylon!

44. N. (Bhoiconeis) Bolleana Grun. (1863). — V. linear-lanceolate, with obtuse ends.

L. 0,04.5 to 0,09 5; B. 0,oi to 0,oii mm. Axial area very narrow; central ai'ea large quadrate.

Striae 8 (middle) to 11 (ends) in 0,oi mm. not distinctly lineate, radiate throughout. Frustule

with broad connecting zone, arcuate. — Rhoiconeis Bolleana Grun. Verh. 1863 p. 147 PL IV f. 11.

A. S. Atl. XLVII f. 18 (striae strongly punctate)? N. Index Temp. a. Brun D. foss. du Japon

p. 44 PL V f. 5 (1889).

K. Sv. Vet, Akademiens Handlingav. Bd 27. N;o 3. 4
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Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Cape Deschneff! Behrings Island!

Japan, fossil! Pacific Ocean (Grun.).

N. Bolleana has somewhat dissimilar valves, the concave having more strongly radiate striae

than the convex. Original specimens of Nar. Index Temp. a. Brun are perfectly similar to

specimens of N. Bolleana, determined by Grunow.

45. N. incerta Grun. (1880). — V. linear, with slightly convex margins and obtuse ends.

L. 0,015; B. 0,006 mm. Axial and central areas indistinct. Striffi 15 in 0,oi mm., scarcely radiate.

- V. H. Syn. p. 107 PL XIV f. 43.

Marine: Belgium (V. fl.).

A small form, remarkable for its coarse striffi, unknown to the author. Its plac6 in the

system is doubtful.

46. N. (Schizonema) corymbosa C. As. (1824). V. narrow, lanceolate, obtuse. L. 0,oi;

B. 0,002 mm. Axial and central areas indistinct. Striae 23 in 0,oi mm. very slightly radiate. —
Srhizonema corymhosum Ag. Syst. Alg. p. 11. V. H. Syn. PL XVI f. 21.

Marine: Japan (Grun.).

The frustules live in hair-fine branched tubes.

47. N. (Schizonema) mollis "W. Sm. (1856). — V. lanceolate, obtuse. L. 0,027 to 0,o32;

B. 0,006 to 0,007 mm. Axial and central areas indistinct. Striae 14 to 16 in 0,oi mm. radiate in

the middle, elsewhere parallel, finely lineate; lineolae forming longitudinal striae. — Schizon. mollr

W. Sm. B. D. n p. 77 PL LVHI f. 365. V. H. Syn. PL XV f. 22, 23. S. albicans V. H. Syn.

1. c. f. 20. . S. torquatum V. H. Syn. 1. c. f. 21.

Marine: Arctic Amercia, Cape Sabine! Bohuslan! North Sea! Adriatic!

The frustules are crowded in very branched, soft tubes, forming branches 15 to 30 cmt. long

.

A form intermediate between N. mollis and N. ramosissima is S. setaceum V. H. Syn. XV
f. 13. The frustules of this form live crowded in stiff, olive-green coloured, arborescent and very

branched tubes.

48. N. (Schizonema) nidulans Cl. (1892). — V. narrow linear-lanceolate. L. 0,026; B. 0,oo5

mm. Axial and central areas indistinct. Striae 22 in 0,oi mm., parallel. Frustules inhabit the

interior of marine algae. — Cl. Diatomiste I p. 78 PL XII f. 12.

Marine: South coast of Australia, in the thallus of a Chylocladia, sent by Prof. J. Agabdh!

49. N. (Schizonema) ramosissima Ag. (1824). — V. linear-lanceolate, witli obtuse ends.

L. 0,051 to 0,072; B. 0,01 to 0,008 mm. Axial and central areas indistinct. Striae 12 to 13 in

0,01 mm. parallel, finely lineate, lineolae forming longitudinal striae, about 30 in 0,oi mm.
Forma caspia Grun. (1878). — L. 0,038 to 0,052; B. 0,oo7 to 0,oo8 mm. Striae 12 in 0,oi

mm. — Casp. Sea Alg. p. 19 PL IV f. 21.

Brackish water: Caspian Sea (Grun.).

Forma genuina Cl. — L. about 0,o5 mm. — Schiz. ram. 0. A. Syst. Alg. p. 11. V. H.
Syn. p. 110 PL XV f. 4, 5.

Marine: North Sea!

Forma amplia Grun. (1880). — L. 0,o6 to 0,072; B. 0,oo7 to 0,oo8 mm. Striae 10 to 12 in

0,01 mm. — ScMzon. amplius V. H. Syn. PL XV f. 3. — A. S. N. S. D. Ill f. 5.

Marine: North Sea! Canada! Mauritius!

N. ramosissima lives enclosed in gelatinous tubes on the various forms of which a great

number of species and varieties has been founded (see Grunow's paper in Botan. Centralbl. 1880).

As mentioned above, this species is nearly akin to N. mollis, and on the other hand- to smaller

forms of N. directa var. subtilis, from which iV. ramosissima can scarcely be distinguished.
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50. N. directa W. Sm. (1853). — V. narrow, gradually tapering from the middle to

the acute ends, about 10 times longer than broad. Central pores of the median line approxi-

mate. Axial area indistinct; central area small. Striae 4 to 11 inO,oi mm., distinctly transversely

lineate.

Var. suhUlis Greg. (1857). — L. 0,u9 to 0,012; B. 0,nu8 mm. Striae 10 to 11 in 0,ui mm.,
finely lineate. — I'inn. subtilis Greg. D. of Clyde p. 488 PL IX f. 19. N. directa car. suU. Cl.

Vega p. 467. Pinnul. acutiuscula Greg. T. M. S. IV p. 48 PL V f. 21 (1856)?

Marine: Iceland! Scotland (Greg.), Sea of Kara! Cape Wankarema!
Var. genuina Cl. — L. 0,o7 to 0,125; B. 0,oo8 to 0,012 mm. StriiB about 8 in 0,oi ram.,

finely lineate. — N. directa W. Sm. B. D. I p. 56 PL XVIII f. 172. A. S. Atl. XLVIl f 4, 5.

N. dir. V. angusta Grun. A. D. p. 39.

Marine: Spitsbergen! Finmark! Sea of Kara! Cape Deschneif! North Sea! Yokohama! Arctic

America! Greenland!

Var. remota Grun. (1880). L. 0,i6 to 0,2; B. 0,015 mm. Striae 4 to 5 in 0,oi mm., coarsely

lineate; lineolae 17 to 21 in 0,oi mm. - A. S. N. S. D. Ill f. 2. Atl. XLVII f. 1, 2, 8, 0. Pitm.

longa Greg. T. M. S. IV p. 47 PL V f. 18 (1856)?

Marine: Spitsbergen! Finmark! Sea of Kara! Mediterranean Sea! Red Sea! Gulf of Mexico

(Atl.), Colon! Campeachy Bay (Atl.).

Var. Incus A. S. (1876). — L. 0,13 to 0,15; B. 0,oi8 mm. Central area on one side of the

central nodule dilated to a short longitudinal space. Striae 4 to 4,5 in 0,oi mm. Lineolae about

24 in 0,01 mm. — N. Incus A. S. Atl. XLVII f. 7.

Marine: Mediterranean Sea (Atl,), Sumbava (Kinker Coll.)! Colon!

Var. javanica Cl. — L. 0,15; B. 0,oi mm. Striae 5 in 0,oi mm. finely lineate.

Marine: Sumbava (Kinker Coll.)!

N. directa is a very variable species, of which I have seen strictly typical specimens only

from the Arctic Sea and the North Sea. Specimens from other localities are suspicious. As to

N. longa Greg. I have not seen any form accurately agreeing with the fig. of Gregory, which has

radiate striae. Pinnul. criophila Castrac. (Challenger Voyage D. p. 26 PL XV f 2) is probably a

form of N. directa.

51. N. Eepesii Grdn. (1884). — V. linear, narrow. L. 0,o85 to 0,095; B. 0,oo8 mm. Areas

indistinct. Striae 12 to 13 in 0,oi mm. transverse, finely lineate, forming oblique striae. — Franz

Jos. Land D. p. 103 PL I f 37.

Marine: Franz Josefs-Land (Grun.).

52. N. jejuna A. S. (1876). •— V. narrow, linear, with rounded or somewhat cuneate ends.

L. 0,1 to 0,12; B. 0,01 mm. Axial area indistinct. Central area small, elongated. Striae 5 in

0,01 mm., parallel, or slightly radiate throughout, distinctly lineate. — Atl. XLVI f. 76. Castr.

Challenger Voy. p. 33 PL XX f. 12, XXVIII f. 11.

Marine: Java (Atl.), Sumatra (Grove Coll.)! Singapore! Macassar Straits! Japan!

53. N. trigonocephala Cl. (1883). — V. linear, with cuneate ends. L. 0,05 to 0,o6 5; B. 0,oi

to 0,012 mm. Axial area indistinct. Central area small. Striae 10 to 12 in O.oi mm., almost

parallel, transversely lineate, crossed by several undulating, narrow longitudinal bands. — Vega

p. 468 PL XXXVI f. 29.

Marine: Cape Wankarema!

54. N. transitans Cl. (1883). — V. lanceolate, 4 to 6 times longer than broad. L. 0,o65

to 0,09; B. 0,016 to 0,02 mm. Axial area indistinct. Central area small, orbicular. Strife 7 to 9

in 0,01 mm. parallel, distinctly lineate. — Vega p. 467 PL XXXVI f. 31.

Marine: Cape Wankarema!
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Var. dcrasa Grdn. (1880). — Strife crossed on each side by a more or less narrow lateral area.

L. 0,05.5 to 0,067; B. 0,oi45 to 0,01.5 mm. Striae 8,5 or 12 (middle) to 10 or 14 (ends)inO,oi mm.
— .V. derasa Grun. A. D. p. 39 PI. II f. 46. N. trans, v. derasa Cl. Vega p. 467 PI. XXXVI f. 32.

Marine: Sea of Kara! Cape Wankarema! Cape Deschneff!

Forma minuta. — L. 0,035; B. 0,oi2 mm. Striae 12 in 0,oi mm. — Cl. Vega p. 467

PI. XXXVI f. 37.

Marine; Cape Deschneff!

Forma gracilenta GtRUN. (1880). — V. narrower, with prolonged ends. L. 0,o65 to 0,o75;

B. 0,009 to 0,01 1 mm. Striae 10,5 to 11 in 0,oi mm. — N. derasa var.? gracilenta Grun. A. D. p. 40.

Marine: Sea of Kara (Grun.).

Var. incudiformis Grun. (1883). — Axial area unilateral, irregular, linear. Striae on the

side, opposite to the axial area, crossed by a more or less broad lateral area, usually uniting with

the central area. — N. incus v. abbreviata Grun. A. D. p. 39 PI. II f. 43. N. incudiformis Grun.

in Cl. Vega p. 467 PI. XXXVI f. 26, 30.

Marine: Cape Wanharema!
Var. erosa Cl. 1883. — Striae 7,5 to 10 in 0,oi mm., crossed by several narrow, undulating,

longitudinal bands. — N. erosa Cl. Vega p. 468 PI. XXXVI f. 28.

Marine: Cape Wankarema!
Var. asymmetrica Cl. (1883). — Axial area unilateral, irregularly linear. Striae 9,5 in 0,oi

mm. as in var. erosa. — N. asymmetrica Cl. Vega p. 468 PI. XXXVI f. 27.

Marine: Cape "Wankarema!

55. N. flnmarchica Cl. a. Grun. (1880). — V. lanceolate, with obtuse ends. L. 0,0 3 to

0,04 2; B. 0,0115 to 0,013 mm. Central nodule transversely dilated to a short stauros. Striae 12

to 14 in 0,0 1 mm., slightly radiate, apparently smooth, crossed by a narrow, arcuate lateral area.

"- Stauroneis finm. Cl. a. Grun. A. D. p. 47 PI. Ill f. 63.

Marine: Finmark! Bohuslan!

It is difficult to find the proper place in the system for this little form. There is no

allied species in Stauroneis, nor any other naviculoid form, to which it seems to be related, with

the exception of N. transitans var. derasa f. minuta, from which it differs by its stauros and
apparently smooth striae. This form is neither a Mastogloia nor an Achnanthes, both valves

being similar.

56. N. kariana Grun. (1880). — V. broadly lanceolate, slightly rostrate. L. 0,o85 to0,09;

B. 0,0 24 to 0,0 2 6 mm. Median line with approximate central pores. Axial area indistinct; central

area small, orbicular. Striae 12,5 to 14 in 0,oi mm., parallel, finely lineate ; lineolae forming longi-

tudinal striae, about 27 in 0,oi mm. — A. D. p. 39 PL II f. 44.

Marine: Frans Josefs Land! Sea of Kara! Cape Wankarema!
Var. detersa Grun. (1883). — Striae crossed by a more or less large lateral area. — Cl.

Vega p. 469 PI. XXXVI f. 36. Franz Jos. Land D. p. 103 PI. I f. 23, 24.

Marine: Franz Josefs-Land (Grun.), Cape Wankarema!
Var. frigida Grun. (1880). — L. 0,044 to 0,o7; B. 0,oi2 to 0,oi3 mm. Striae 15 or 16

(middle) to 17 or 18 (ends) in 0,oi mm. very slightly radiate throughout, finely lineate; lineolae

forming longitudinal striae, about 26 in 0,oi mm. — A. D. p. 39. Franz Jos. Land D. p. 103

PI. I f. 25.

Marine: Sea of Kara! Franz Josefs-Land!

57. N. gelida Grun. (1884). — V. lanceolate, with slightly rostrate ends. L. 0,03 toO.oes;

B. 0,009 to 0,015 mm. Axial area indistinct. Central area very small, orbicular. Striae 9 to 12

in 0,01 mm., finely lineate; lineolae not forming longitudinal striae. — Franz Jos. Land D.

p. 103 PI. I f. 27, 28. N. Mriana v. curta Cl. Vega p. 470 PI. XXXVII f. 40 (1883).

Marine: Davis Strait! Franz Josefs-Land (Grun.), Cape Wankarema! Cape Deschneff!
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Var.? subimpressa Gbun. (1880). — V. lanceolate. L. 0,o65; B. 0,oi6 mm. Striae 11 to 12

in 0,0 1 mm., crossed by a longitudinal line. — N. subimpr. Grun. A. D. p. 39 PI. II f. 45.

Marine: Sea of Kara (Grun.).

Var.? tenuis Cl. (1883). — V. elliptic-lanceolate, with a longitudinal impression on both

sides of the median line. L. 0,o."i8; B. 0,oi5 mm. Striis 18 in 0,oi mm., unilaterally interrupted

by a narrow transverse fascia. — N. subimpressa var. tenuior Cl. Vega D. p. 470 PI XXXVII f. 49.

Marine: Cape Deschneff!

58. N. irregularis Pant. (1889). — V. narrow, lanceolate, with subacute ends. L. 0,i26;

B. 0,021 mm. Axial area broad on one side of the median line, narrow on the other. Striis 7

to 10 in 0,01 mm. almost parallel, alternately longer and shorter, on one side of the median line

crossed by a linear lateral area. — Pant. II p. 49 PI. XXX f. 424.

Marine: Hungary, fossil (Pant.).

I have not seen this species, but to judge from the figure it seems to be akin to N. trunsi-

tans var. asymmetrica. Somewhat similar is N. primordialis Pant. (Ill PI. XXV f. 382).

59. N. (Rhoiconeis) siMrica Grun. (1882). — V. lanceolate, subacute. L. 0,o4 to 0,o6;

B. 0,0 1 mm. Axial area indistinct; central area large, subquadrate. Striae 10 (at the ends 10 to

11) in 0,01 mm. almost parallel throughout, distinctly lineate. Frustules arcuate, with narrow
connecting zone. — Rhoiconeis Bolleana var.? sibirica Grun. in Cl. M. D. N:o 302. Cl. Vega
p. 469 PI. XXXVn f. 38.

Marine: Cape "Wankarema!

Var. asymmetrica Cl. 1883. — Axial area unilateral, narrow. Striae 11 in 0,oi mm. —
N. Bolleana v. asym. Cl. Vega p. 469 PI. XXXVII f. 39.

Var. mediterranea Cl. — V. narrow, rhombic-lanceolate acute. L. 0, i; B. 0,oi3 mm. Central

area rounded. Striae 7 in 0,oi mm., distinctly lineate; lineolae about 27 in 0,oi mm.
Marine: Gulf of Naples!

N. sibirica resembles N. Bolleana, but differs by its more parallel striae and by the narrow

connecting zone. The N. Zostereti A. S. N. S. D. Ill f. 3 seems to belong to N. sibirica.

60. N. (Bhoicoueis) superba Cl. (1883). — V. rhomboidal with subacute ends. L. 0,o6;

B. 0,0 2 mm. Axial area unilateral, more or less narrow. Central area small, somewhat trans-

verse. Striae 8 to 10 in 0,oi mm., parallel, finely lineate, frequently crossed, on one side of the

median line by an irregular, narrow lateral area. — Vega p. 468 PI. XXXVI f. 23.

Marine: Cape Wankarema!
Var. elliptica Cl. (1883). — V. elliptical. L. 0,o6 5; B. 0,o2 mm. Striae 10 in 0,oi mm.
Marine: Cape Wankarema!
The valves of this species seem to be somewhat dissimilar, the concave having more distant

striae, frequently crossed unilaterally by a narrow area.

61. N. (Rhoiconeis) obtusa Cl. (1882). — V. linear with broad, rounded ends. L. 0,o5.5 to

0,07 5; B. 0,014 to 0,018 mm. Axial area narrow, unilateral, irregular. Central area small. Striae

11 in 0,01 mm., slightly radiate in the middle, and convergent at the ends, frequently crossed

by irregular longitudinal, narrow bands. — Cl. a. M. D. N:o 315 to 318. Cl. Vega p. 469

PI. XXXVI f. 25.

Marine: Cape Wankarema!

62. N. ammophila Grun. (1882). — V. linear-lanceolate, subacute. L. 0,oi7 to 0,03; B. 0,oo5

mm. Axial and central areas indistinct. Striae 10 to 11 in 0,oi mm., finely lineate, in the

middle subradiate, at the ends transverse (12 to 13 in 0,oi mm.). — F. D. Ost. Ung. p. 149

PI. XXX f. 66 to 69.

Marine and brackish: Coasts of England and Sweden (Grun.), Hungary, Tallya, fossil (Grun.).
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Var. intermedia (tRUN. (1882). — Strife in the middle 12 to 13, at the ends 15 in 0,ui mm.
— ^Y. cancellata f. iiiiuuta Grun. A. D. p. 37 PI. II f. 41 (1880). N. cimni. f. minuta Grun. F. D.

Ost. Ung. p. 149 PL XXX f. 71 to 73. Pant. II p. 41 PL XI f. 190.

Marine: Finmark (Grun.), North Sea (Grun.), Cape Deschneff! Hungary, fossil (Pant.).

Var. degenerans Grun. (1882). — L. 0,oi4 to 0,02; B. 0,oo4 to 0,00.5 mm. Striae very finely

lineate, slightly radiate, 14 or 15 (middle) to 18 or 19 (ends) in 0,oi mm. — Foss. D. Ost. Ung.

p. 149 PL XXX f. 74, 75.

Marine: Coasts of England (Grun.), Sweden! Hungary, fossil (Grun., Pant.).

Var. flanatica Grun. (1860). — V. lanceolate with attenuate, acute ends. L. 0,054; B. 0,oo8

mm. Strise 9 to 11 in 0,oi mm. — N. flanatica Grun. Verh. 1860 p. 527 PL III f. 9. N. cancel-

lata V. scaldensis V. H. Syn. p. 86 Suppl. PL A f. 17.

Marine: Belgium (V. H.), Adriatic (Grun.).

63. N. Beckii Pant. (1889). — V. narrow, lanceolate with obtuse ends. L. O.03.5; B. 0,oo8

mm. Axial area distinct; central area small. Strige 12, .5 to 15 in 0,oi mm. radiate in the middle,

transverse at the ends. — Pant. II p. 42 PL XI f. 188.

Brackish water: Hungary, fossil (Pant.).

According to Pantocsek this form seems to be akin to N. ammophila.

64. N. cancellata Done. (1873). — V. \narrow, linear-lanceolate, convex, with subacute or

subcuneate ends. L. 0,o6 to 0,09; B. 0,oi2 mm. Axial area indistinct; central area small. Striae

5,.5 to 6,5, finely, but distinctly, lineate (lineolse about 18 in 0,oi mm.) slightly radiate in the

middle, transverse at the ends. — N. truncata Donk. M. J. I p. 9 PL I f. 4 (1861). N. cancellata

DoNK. B. D. p. 55 PL VIII f. 4 a, 6. — A. S. N. S. D. II f. 36, 37. Atl. XLVI f. 29, 30. V. H.

Syn. p. 86 Suppl. PL A f. 16. N. cane. v. genuina a. impressa Grun. A. D. p. 36. N. fortis?

A. S. Atl. XLVI f. 36. N. impressa Lagst. Boh. D. p. 33 f. 3. A. S. Atl. XLVI f. 31, 34.

Marine: Finmark! Sea of Kara! Greenland! North Sea! Mediterranean Sea! Bab el Mandeb!

Madagascar! Labuan! China! Galapagos Islands!

Var. maroccana Cl. — L. 0,095; B. 0,oi6 mm. Strise 5inO,oi mm. coarsely lineate; lineola;

about 23 in 0,oi mm., crossed at the ends (below the margin) by a broad and short blank space.

Marine: Morocco!

The blank space at the ends of the valve is visible only in the zonal view.

Var. Gregorii Ralfs (1861). — V. lanceolate, subacute. L. 0,03 to 0,05; B. 0,oo7 to 0,oo7 5.

Striae 6,5 to 8 in 0,oi mm. — Pinnul. apiculata Greg. M. J. Ill p. 41 PL IV f. 21 (1855)? N.

Gregorii Ralfs Pritch Inf. p. 901. N. cane. v. Greg. Grun. A. D. p. 37. A. S. Atl. XLVI
f. 41, 42, 71, 72.

Marine: Spitsbergen! Sea of Kara! North Sea (Atl.), Baltic (Atl.), Cape Deschneff! Sand-

wich Islands! New Caledonia! Tahiti! Kerguelen's Land! Galapagos Islands!

Var. retusa Br^b. (1854). — V. narrow, linear, with rounded or subcuneate ends. L. 0,o5

to 0,075; B. 0,0075 to 0,011 mm. Striae 6 to 7 in 0,oi mm. — N. retusa Br]5b. D. de Cherb. f. 6.

DoNK. M. J. I (N. S.) p. 14 PL I f. 17 (1861) B. D. p. 64 PL X f. 3. A. S. N. S^ I). PL II f. 30.

Atl. XLVI f. 45, 46, 74, 75. N. cancellata v. Schntidtii Grun. A. D. p. 36. N. retusa v. subretusa

V. H. Syn. p. 77 Suppl. A f. 10 (V. H. T. N:o 74).

Marine: Spitsbergen! North Sea! Baltic (Atl.), Cape Deschneff!

N. retusa Grun. in A. D. p. 38 is another species, Pinnularia? ambigua Cl. ' J^.'retusa

V. H. Syn. seems to be another form, as the striae are described as smooth. The figures of Br^-
BissoN and Donkin are insufficient, so that it is doubtful, what the original N. retusa may be.

Var. subapiculata Grun. (1880). — V. linear, with apiculate ends. ' L. 0,o3 toOo4; B. 0,oq6

to 0,008 mm. Striae 8 to 9 in 0,oi mm. — N. Gregorii A. S. N. S. D. II f. 22. A. S. Atl. XLVI
f. 66 to 68. N. cancell. v. subapic. Grun. A. D. p. 37.

Marine: Sea of Kara! Baltic (Atl.), Firth of Tay (Atl.).
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65. N. inflexa Greg. (1856). — V. narrow, elliptic-lanceolate, with obtuse, conical ends.

L. 0,033 to 0,045; B. 0,oo75 to 0,0085 mm. Axial area indistinct, central area small, rounded. Strife

11 in 0,01 mm. strongly radiate throughout, distinctly lineate; lineolte 23 in 0,oi mm. — Finn,

inflexa Geeg. T. M. S. IV p. 48 PL V f. 20. N. inflexa Donk. B. D. p. 54 PL Vm f. 2. A. S.

Atl. XL VI f. 69, 70.

Marine: Sea of Kara! North Sea!

N. inflexa v. Biharensis Pant. II p. 48 PL III f. 36 from Bremia seems to be another

species, as it has scarcely any resemblance to N. inflexa.

66; N. northumbrica Donk. (1861). — V. very convex, narrow lanceolate, with acute ends.

L. 0,046 to 0,076; B. 0,oo8 to 0,01 mm. Axial area indistinct; central area small, rounded. Striae

10 to 11 in 0,01 mm. (the median stronger and more distant) very slightly radiate in the middle

transverse at the ends, lineate; lineolse 25 in 0,oi mm. Frustule quadrate. — Donk. M. .1. I p. 9

PL I f. 5. B. D. p. 54 PL VIII f. 1. A. S. XLVII f. 19, 20.

Marine: North Sea!

This species is remarkable for the extreme convexity of its valves, from which cause it is

very difficult to find a specimen in the valvular view.

67. N. (Khoiconeis) Cubitus Temp. a. Brun (1889). — V. very convex, linear-lanceolate

with acute, excavate ends. L. 0,09 to 0,095; B. 0,oi3 mm. Axial area indi.stinct. Central area

a narrow, transverse fascia, arising from the two distant median striae. Terminal areas large,

triangular spaces (visible only in the zonal view). Striae 6 in 0,oi mm., parallel, coarsely lineate;

lineolae 21 in 0,oi mm. Frustule arcuate. — D. foss. du Japon p. 42 PL V f. 8.

Marine: Japan, fossil!

68. N. Zostereti Grun. (1860). — V. slightly convex, narrow lanceolate, subacute. L. 0,0 6 5

to 0,14; B. 0,011 to 0,022 mm. Axial area indistinct; central area very small, orbicular. Striae

7 in 0,01 mm. (a little more close towards the ends) transverse, and slightly curved, lineate; lineolae

23 in 0,01 mm. — Verb. 1860 p. 528 PL IV f. 23. A. S. Atl. XLVII f. 42, 43, 44.

Marine: Adriatic (Grun.), Bab el Mandeb! Ceylon! Labuan! Java! China! Japan (Atl.),

Sandwich Islands (Atl.), Brazil (Atl.), Atlantic City, fossil!

Var. seychellensis Cl. — L. 0,065; B. O,oii mm. Striae 12 in 0,oi mm.
Marine : Seychelles (Van Heurck Coll.)

!

N. Zostereti is very similar to iV^. directa, but has more convex valves and slightly radiate,

striae curved towards the ends, finely lineate.

69. N. spuria Cl. N. Sp. — V. rarrow, lanceolate, acute. L. 0,09 to 0,15; B. O.013 to 0,o2i

mm. Axial area indistinct. Central area small, irregularly rounded. Striae 7 in 0,oi mm., slightly

radiate in the middle, transverse at the ends, coarsely lineate; lineolae 21 to 24 in 0,oi mm.

Marine: Mediterranean Sea (Gulf of Naples)! Adriatic! New Caledonia (Kinker Coll.)! Gala-

pagos Islands (Weissflog Coll.)!

Var. asymmetrica Cl. — Axial area narrow, unilateral. Striae on the side opposite to the

axial area, crossed by an irregular, narrow lateral area. L. 0,15; B. 0,022 mm. Striae 6 in 0,oi

mm., lineolae 27 in 0,oi mm.
Marine: Hungary, fossil (Karnaud Deposit in Deby Coll.)!

N. spuria resembles N. directa, from which it differs by its slightly radiate striae, and

N. pennata, from which it differs by its small central area. From N. Zostereti it may be distin-

guished by its coarsely lineate striae and from N. distans by its indistinct axial area.

70. N. fortis Greg. (1856). — V. very convex, elliptic- to rhombic-lanceolate, obtuse. L. 0,o5

to 0,089; B. 0,01 to 0,017 mm. Axial area indistinct; central area small, orbicular. Striae 8 to 9

in 0,01 mm. slightly radiate in the middle, transverse at the ends, Coarsely lineate; lineolae 24 in
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0,0) mm. — Finn, fortis Greg. T. M. S. IV p. 47 PI. V f. 19. N. fortis Donk. B. D. p. 57 PL VIII
f. 8. A. S. Atl. XLVI f. 37 to 39. Finn, constricta O'Mbara M. J. VII p. 17 PI. V f. 8 (1867).

Marine: Spitsbergen! Finmark! North Sea! Greenland!

71. N. Foriuenterae Cl. (1881). — V. elliptic-lanceolate obtuse. L. 0,o3 to 0,037; B. 0,o)3

to 0,0 1.". mm. Axial area indistinct. Central area large quadrate. Striae 6 in 0,oi mm., radiate

throughout, coarsely lineate; lineoliB about 24 in 0,oi mm. — N. FromenterfP Cii. N. R. D. p. 10

PI. II f. 24. Icon. n. PI. I f. 33. A. S. Atl. XLVI f. 7 (without name).

Marine: Balearic Islands! Campeachy Bay (Atl.).

72. N. satnra A. S. (1876). — V. narrow elliptical, with rounded ends. L. 0,075; B. 0,021

mm. Axial area indistinct; central area large. Terminal nodules very distant from the ends.

Striae 5,5 in 0,oi mm. parallel, coarsely punctate..— Atl. XLVI f. 27.

Marine: Cape of Good Hope (Atl.), Cape Horn (Petit).

73. N. crucifera Grun. (1876). — V. broadly linear, with apiculate ends. L. 0,o5 to 0,07;

B. 0,017 to 0,019 mm. Axial area very narrow; central area large, quadrate. Striae 5 to 6 in

0,01 mm., slightly radiate throughout, coarsely lineate; lineolee 22 in 0,oi mm. In the zonal view

the frustule is quadrate and has irregularly triangular terminal areas or blank spaces. — N. ro-

stellata A. S. N. S. D. PI. II f. 31 (1874). N. crucifera Grun. A. S. Atl. XLVI f. 50—53 (1876).

N. apiculata var. maculifera Grun. A. D. p. 37 (1880). iV^, hicuspidata Cl. a. Grun. N. R. D. p. 10

PI. II f. 25 (1881).

Marine: North Sea! Baltic (Atl.), Naples! Sumatra (Deby Coll.)!

This species is considered to be the same as N. apiculata Br^b. Diat. de Cherbourg 1859 f. 5

and Finn, rostellata Greg. D. of Clyde PL IX f. 20 (1857), but these figures shew no central area.

74. N. Scoliopleura A. S. (1876). — V. linear, with apiculate ends. L. 0,o83; B. 0,oi67

ram. Median line slightly flexuose, with distant terminal nodules. Axial area narrow, linear;

central area large, somewhat transverse. Striae 7 in 0,oi mm., parallel throughout (finely lineate?)

— Atl. XLVI f. 63.

Marine: Campeachy Bay (Atl.).

75. N. Solaris Greg. (1856). — V. lanceolate, obtuse. L. 0,o3 8 to 0,114 mm. Axial area

narrow; central area small, orbicular. Striae 14 in 0,oi mm., strongly radiate throughout. —
T. M. S. IV p. 43 PL V f. 10.

Marine: Scotland (Greg.).

This form is entirely unknown to me. To judge from the figure it has some resemblance

to N. bottnica, but if it be N. bottnica, the fig. is very far from accurate. In A. S. Atl. XLVI
f. 16 is a form from New Providence named N. Solaris? but the striation is much too coarse for

the N. Solaris of Greg.

76. N. eentraster Cl. N. Sp. — V. convex, linear lanceolate, obtuse. L. 0,o7 to 0,ii
;

B. 0,012 to 0,015 mm. Axial area indistinct, or narrow and unilateral. Central area large,

orbicular. Striae 7 to 8 in 0,oi mm. strongly radiate in the middle, where they are more distant,

transverse at the ends, finely lineate; lineolse about 30 in 0,oi mm. — PL I f. 35.

Marine: Japan! Madagascar! Auckland!

This species resembles N. inflexa Greg, but has more distant, and veiy finely lineate, striae.

77. N. pennata A. S. (1876). — V. linear-lanceolate, subacute. L. 0,o68 to 0,095; B. 0,oi 1

to 0,014 mm. Terminal fissures small, close to the ends of the valve. Axial area narrow or

indistinct; central area large, quadrate. Striae 5 to 6 in 0,oi mm., radiate throughout, coarsely

lineate; lineolae 20 in 0,oi mm. — Atl. XLVIII f. 41, 42, 43.

Marine: Morocco! Mediterranean Sea! Adriatic (Atl.), Hungary, fossil! Gulf of Mexico
(Atl.), West Indies! Pensacola, Florida!
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Var. maxima Cl. — V. narrow, rhombic-lanceolate. L. 0,i2 to 0,i7; B. 0,02i to 0,024 mm.
Axial area narrow, unilateral. Striae 4,5 to 5 in 0,oi mm., coarsely lineate; Uneolae 17 to 18 in

0,01 mm. — PI. I f. 36.

Marine: Adriatic! Gulf of Naples! Sumatra (Deby Coll.)! Indian Ocean (Deby Coll.)!

Var. Einkeri Pant. (1889). — V. sligbtly sigmoid. L. 0,i to 0,io9; B. O.oie to 0,oi8 mm.
Striae 5 in 0,oi mm., coarsely lineate. — N. KinJceri Pant. II p. 49 PI. IX f. 169. Scoliopleura

Ssahalensis Pant. II p. 55 PI. VIII f. 154.

Marine: Petersburg, Va. foss.! Szakal, Hungary, fossil!

78. N. pinnata Pant. (1889). — V. narrow, lanceolate. L. 0,062; B. 0,oi25 mm. Axial
area distinct; central small. Strise 7,5 in 0,oi mm. slightly radiate in the middle, transverse at

the ends, coarsely lineate. — Pant. II p. 52 PL XX f. 308.

Marine: Hungary, fossil (Pant.).

I have not seen this species, which appears to differ from N. pennata principally by its

less radiate striee and the more distinct axial area.

79. N. consanguiDea Cl. C. Sp. — V. convex, linear lanceolate, obtuse. L. 0,io to 0,12;

B. 0,0 1 5 mm. Axial area very narrow. Central area large, quadrate. Terminal fissures bayonet-

shaped, distant from the ends of the valve. Strise 6 in 0,oi mm., slightly radiate throughout,

not distinctly lineate. — A. S. N. S. D. PL II f. 32 (without name).

Marine: North Sea (A. S.), Morocco!

80. N. conipressicanda A. S. (1874). — V. very convex, lanceolate, obtuse, with elevated

conical ends. L. 0,ii to 0,19; B. 0,024 mm. Median line with distant terminal nodules, which

are strongly marked. Axial area very narrow; central area orbicular. Striae 6 in 0,oi mm.,

radiate in the middle, transverse at the ends, indistinctly lineate. — N. S. D. p. 91 PL II f. 35.

Atl. XLVI f. 62.

Marine: North Sea! Morocco! Balearic Islands! Sendai, Japan, fossil (Brun.).

81. N. annnlata Grun. (1880). — V. rhomboidal, obtuse, flat. L. 0,05 to 0,076; B. 0,025

to 0,0 3 mm. Median line with somewhat distant central pores and terminal pores approximate

to the ends. Axial area very narrow; central area large, transverse. Striae 7 in 0,oi mm. slightly

radiate, apparently smooth, crossed at the ends of the valve by a semicircular blank narrow

space. — A. D. p. 37. Icon. n. PL I f. 38.

Fresh water: Demerara River!

This species is an isolated form, the systematic place of which is doubtful. It is no Ach-

nanthes, both valves being similar.

82. N. (AUoioneis) mediterranea Br. a. Cl. (1891). — V. very convex, linear, obtuse,

asymmetrical; L. 0,09 to 0,i3; B. 0,0012 to 0,ooi8 mm. Median line excentric. Axial area in-

distinct or narrow. Central area small, unilateral. Striae 5 to 6 in 0,oi mm., very finely lineate.

crossed at least on one side of the valve by one to three narrow, undulating blank bands. —
— Brun D. espfeces nouv. p. 35 PL XV f. 11. Icon. n. Part. I PL I f. 32, 33.

Marine: Balearic Islands! Gulf of Naples! Indian Ocean (Deby Coll.)! Sydney (Brun.).

Nav. mediterranea KtJTZ is a small form, not determinable by the fig. in Bac. PL III f. 17.

N. medit.. Grun. 1874 belong to the genus Diploneis. The figure in Brun's D. esp. is not quite

characteristic, the asymmetry being not sufficiently marked.

83. N. (AUoioneis) scalarifer Brun (1891). — V. narrow, fusiform, acute, very convex and

somewhat asymmetrical. L. 0,o8 5 to 0,i; B. 0,oi to 0,012 mm. Median line with distant terminal

nodules. Axial area linear, unilateraL Striae 4 to 5 in 0,oi mm., parallel throughout, finely

K. Sv. Vet. Akad. Handl. Band 37. N:o 3. 5
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lineate and crossed by an infra-marginal lateral area. V. in the zonal view slightly constricted

in the middle with broad, obliquely truncate ends. Striae crossed by a broad lateral area. —
D. especes N. p. 38 PL XV f. 4.

Marine: Japan, fossil (Brun.).

84. N. (AUoioneis) Titriscala Brdn (1891). — V. narrow, fusiform, acute, very convex.

L. 0.2 to 0,22; B. 0,015 to 0.022 mm. Median line slightly undulating; terminal nodules distant.

Axial and central areas uniting in a narrow, lanceolate space. Strise fragmentary, finely lineate.

V. in zonal view broad, not constricted in the middle, with obliquely truncate ends, where are

large terminal areas, having in their centre a stigma. Along the interior margin is a band of

parallel not interrupted strise (14 in 0,oi mm.) outside which the strise are fragmentary. —
D. esp. n. p. 41 PI. XV f. 5.

Marine: Japan, fossil!

85. N. superimposita A. S. (1874). — V. lanceolate (occasionally with slightly undulated

margins) with obtuse ends. L. 0,058 to 0,125; B. 0,oi2 to 0,oi8 mm. Terminal nodules distant.

Axial area narrow; central area large, quadrate. Strise 5,5 to 7 in 0,oi mm., finely lineate, slightly

radiate and crossed by a longitudinal area. — N. S. D. p. 90 PI. II f. 34. Atl. XLVI f. 61.

Pjbrag. D. de Villefr. p. 53 PI. Ill f. 29?

Marine: Baltic (A. S.), Norway! Morocco! China!

86. N. Sigma Brun (1891). — V. very convex, lanceolate, sigmoid, with obtuse ends. L.

0,12 to 0,17; B. 0,03 to 0,035 mm. Axial area narrow, linear ; central area large, quadrate. Median

line with approximate central pores and distant terminal nodules. Strise 6 in 0,oi mm., slightly

radiate, coarsely lineate (lineolse 17 in 0,oi mm.), crossed by a lateral area. V. in zonal view

broad, with obliquely truncate ends, slightly constricted middle, and with a very broad lateral

area. — D. espfeces n. p. 39 PI. XVI f. 5.

Marine: Gulf of Naples! Messina (Brun), Athens (Brun).

87. N. Phi Cl. N. Sp. — V. convex, narrow, lanceolate, obtuse. L. 0,o8; B. 0,oi5 mm.
Axial area narrow, unilateral; central area large, uniting with the lateral areas. Median line

with somewhat distant central pores and comma-like terminal fissures. Strise 10 in 0,oi mm.,

radiate throughout, coarsely lineate; lineolse 24 in 0,oi mm. The strise are crossed on each side

of the median line by a moderately broad, linear lateral area and probably also by another infra-

marginal area. — PL I f. 34.

Marine: Seychelles (V. H. Coll.)!

This species is very similar to Caloneis iiseriata Petit, which has smooth strise.

88. N. Galea Brun (1891). — V. broadly elliptical, with rostrate ends, convex. L. 0,0 6 to

to 0,075; B. 0,03 to 0,0 3 5 mm. Median line with approximate central pores and somewhat distant

terminal nodules. Axial area narrow; central area large, quadrate, uniting with the lateral

areas. Strise 7 in 0,oi mm. slightly radiate throughout, coarsely lineate and crossed by broad,

linear, lateral areas. — D. espfeces n. p. 34 PL XVI f. 7.

Marine: Gulf of Naples! Palermo. Tangier, Arzila (Brun).

89. N. guttata Grun. (1878). — V. very convex with conical ends, elliptic-lanceolate,

obtuse. L. 0,05 7 to 0,o6; B. 0,oii to 0,oi4 mm. Median pores approximate. Axial area indistinct;

central area large, somewhat transverse and quadrate. Strise 7 to 8 in 0,o 1 mm. slightly radiate,

crossed by 3 to 4, irregularly undulating, narrow lateral areas, so that they have the appearance
of being composed of 3 to 4 elongated large puncta. Lineation of the strise fine. — Cl. M. D.
N:o 154 to 155. A. S. Atl. XLVI f. 10 (without name).

Marine: Balearic Islands! Sansego (Atl.).
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Var. maxima Cl. — V. less convex, lanceolate, acute. L. 0,13; B. 0,03 mm. Striae 6,5 in

0,01 mm. almost parallel, composed of about 7 elongated puncta, lineate, lineolse about 27 in 0,oi mm.
Marine: Gulf of Naples (Brun's Coll.)!

Var.? Peragalli Brun (1891). — V. rhomboidal, acute; the axial part forming a distinct keel

especially towards tbe ends. L. 0,08 to 0,ii; B. 0,025 to 0,030 mm. Strise 7 in 0,oi mm, slightly

radiate, composed of about 7 elongated puncta, crossed by fine lineolse, about 27 in 0,oi mm. —
N. Peragalli Beun D. espfeces n. p. 37 PI. XVI f. 12.

Marine: Gulf of Naples! Athens (Brun).

90. N. (AUoioneis) Monodon Brtjn (1891). — V. very convex, narrow, rhombic-lanceolate,

subacute. L. 0,o6 to 0,o9; B. O.oii mm. Central nodule strong, elevated with a pore in the

middle. Terminal nodules distant. Axial area asymmetrical narrow, slightly dilated around the

central nodule. Striae 6 to 8 in 0,oi mm. crossed by undulating, narrow, longitudinal areas. V.

in zonal view broad, slightly constricted in the middle, with obliq[uely truncate ends. Central

nodule forming a conical projection, perforated by a tube. Striae composed of elongated puncta.

— Diat. espfeces n. p. 36 PI. XVI f. 8.

Marine: Japan (Brun)!

This is one of the most remarkable naviculoid diatoms, diverging from all other known
forms by its central nodule, forming a conical, perforated projection on the outside of the valve.

91. N. distans "W. Sm. (1853). — V. lanceolate, gradually tapering from the middle to the

obtuse ends. L. 0,o9 to 0,i3; B. 0,oi7 to 0,0 2 mm. Axial area gradually dilated towards the

middle, where it expands to a large, rounded quadrate space. Striae. 5 to 6 in 0,oi mm., radiate

throughout, strongly lineate ; lineolae 21 in 0,oi mm. — Finn, distans W. Sm. B. D. I p. 56

PL XVIII f. 169. N. distans A. S. Atl. XLVI f. 11 to 14. N. S. D. II f. 38 (without name).

V- H. Syn. p. 87 SuppL, PI. A f. 18. N. dist. v. borealis Grun. A. D. p. 38 PI. II f. 42.

Marine: Frans Josefs Land (Grun.), Spitsbergen! Finmark! Greenland! North Sea!

JSF. distans seems to belong to the Arctic Sea and Northern Atlantic. I have not seen

typical specimens from other seas.

92. N. subalata Grun. (1880). — V. lanceolate, obtuse. L. 0,o8; B. 0,02 mm. Median line

with approximate central pores and distant terminal nodules. Axial area linear distinct. Central

area large, somewhat transverse. Striae 6 in 0,oi mm. radiate throughout, transversely lineate;

lineolae 22 in 0,oi mm. The striae in the middle do not reach the margin, so that the valve

seems there to be bordered by a hyaline rim. — A. D. p. 38. Icon. n. PI. I f. 32.

Marine: Seychelles (Van Heurck Coll.)!

An original sketch by Grunow agrees perfectly with the specimen in Van Heurck Collec-

tion, which has distinctly lineate striae. According to Grunow they are smooth.

93. N, salva A. S. (1876). — V. elliptic-lanceolate, sometimes with slightly triundulated

margins and subrostrate ends. L. 0,osa to 0,06; B. 0,02 to 0,022 mm. Median pores approximate;

terminal nodules distant. Axial area narrow, linear. Central area large, quadrate. Striae 8 in

0,01 mm. radiate throughout. — Atl. XLVI f. 23.

Marine: Balearic Islands! Campeachy Bay (Atl.), Florida!

94. N. opima Grun. (1867). — V. elliptic-lanceolate, with rounded, obtuse ends. L. 0,o6

to 0,1 1; B. 0,017 to 0,025 mm. Central pores approximate; terminal fissures almost straight,

large, at some distance from the ends of the valve. Axial area broad, linear. Central area large,

orbicular. Striae 6 to 8 in 0,oi mm., more distant in the middle; strongly radiate throughout,

lineate; lineolffi 24 in 0,oi mm. — N. fortis var.? opima Grun. Novara p. 100 PI. 1 A t 13. N.

opima A. S. Atl. XLVI f. 24, 25, 26. N. fortis A. S. Atl. XLVI f. 19, 20, 21, 22.

Marine: Greenland! Davis Straits! Grip in Norway! Baltic (Atl.), Barcelona!
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95. N. Rhaphoneis (Ehb. 1854?) G-run. (1866). — V. rhombic-lanceolate. L. 0,027; B. O.oii

mm. Axial area indistinct; central area small. Striae 8 in 0,oi mm., radiate in the middle, trans-

verse at the ends, coarsely lineate; lineolae about 20 in 0,oi mm. — Finnularia Bhaph. Ehb. M. G.

XXXV: 9, f. 7? N. Rhaph. Qrun. Novara p. 19. Icon. n. PI. I f. 30. N. Pacifica Grdn. Nov.

PI. I f. 17.

Marine: Samoa! Tahiti (Grun.), Jamaica!

96. N. Bruchii Grun. (1881). — V. lanceolate, acute. L. O.044 to 0,o6; B. 0,oi2 to 0,oi8

mm. Axial and central areas uniting in a narrow, lanceolate space. Strise 7 in 0,oi mm. abbreviate,

and radiate in the middle, transverse at the ends, lineate; lineolse 18 in 0,oi mm. The strise are

crossed by a narrow longitudinal band. — Cl. N. R. D. p. 13 PL III f. 35.

Marine: Labuan! Manila (Deby Coll.)! China (Thum.)? Tahiti (Grun.).

97. N. multiseriata Grun. (1881). — V. lanceolate, with protracted ends. L. 0,04; B. 0,012

mm. Axial and central areas indistinct. Striae 9 in 0,oi mm., slightly radiate, crossed by two
narrow longitudinal bands. — Cl. N. E. D. p. 13 PL III f. 36.

Marine: Tongatabu (Grun.).

98. N. Amicorura Grun. Ms. — V. elliptic-lanceolate, acute. L. 0,oi55 to 0,o38; B. 0,oo8

to 0,015 mm. Central pores approximate. Axial and central areas uniting in a lanceolate space.

Strise 8 to 9 in 0,oi mm. radiate throughout, coarsely lineate. Lineolse 20 in 0,oi mm. — PL I f. 31.

Marine: Tahiti! Galapagos Islands!

Var. madagascarensis Cl. — V. lanceolate. L. 0,065; B. 0,oi3 mm. Strise 8 in 0,oi mm.,

radiate in the middle, elsewhere parallel.

Marine: Madagascar (V. H. Coll.)!

99. N. nicaeensis Perag. (1888). — V. rhombic-lanceolate, obtuse. L. 0,055; B. 0,oi5 mm.
Axial and central areas uniting in a lanceolate space. Strise 10 in 0,oi mm., radiate throughout

»granulate». — D. de Villefr. p. 46 PL II f. 8.

Marine: Mediterranean Sea (Peragallo).

100. N. Flatessa Cl. (1881). — V. broadly lanceolate, with acuminate ends. L. 0,o28 to

0,03; B. 0,015 to 0,018 mm. Median pores approximate. Terminal nodules distant. Axial and
central areas uniting a large, lanceolate space. Strise 8 in 0,oi mm. lineate, lineolae 20 in 0,oi

mm. — N. R. D. p. 9 PL I f. 12.

Marine: Galapagos Islands!

101. N. Sti Thomse Cl. (1878). — V. lanceolate with triundulated margins and rostrate ends.

L. 0,055 to 0,06 1; B. 0,02 to 0,025 mm. Central pores approximate, terminal nodules near the

margin. Axial and central areas uniting in a large, lanceolate space, considerably dilated in

the middle. Strise 6 in 0,oi mm., radiate throughout, distinctly lineate. — West Ind. D. p. 6

PL I f. 4.

Marine: West Indies!

102. N. Jamalinensis Cl. (1880). — V. elliptical, with broad, rounded ends. L. 0,o3 to

0,065; B. 0,016 to 0,027 mm. Median pores approximate; terminal nodules very distant from the

ends. Axial and central area uniting in a very large, lanceolate space. Striae 7 in 0,oi mm.
radiate throughout, coarsely lineate; lineolae about 20 in 0,oi mm. — A. D. p. 13 PL II f. 40.

Marine: Sea of Kara! Cape Deschneff! China! Indian ocean (Grove Coll.)!

Var. simieevuUus Brun (1891). — L. 0,o5 to 0,o6; B. 0,024 to 0,o3 mm. Striae 5 in 0,oi mm-
Median line somewhat asymmetrical. Area with a large dot on each side of the median line.

N. simieevuUus Brun D. espfeces n. p. 39 PL XVI f. 13.

Marine: Japan, fossil (Brun)!
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Var. schizostav/ron Cl. — L. 0,o38; B. 0,02 mm. Strise 7 in 0,oi mm. .Lineolae 20 in 0,oi

mm. Central nodule lyriformly dilated.

Marine: China (Thum.)!

103. N. Chi Cl. N. Sp. — V. broad, constricted in the middle, with apiculate ends. L. Q,oh\

B. 0,027, at the constriction 0,02i mm. Central pores approximate, terminal nodules near the ends.

Axial and central areas uniting in a large space, crossed by faint continuations of the striae.

Strise 9 (middle) to 12 (ends) in 0,oi mm. radiate in the middle, transverse at the ends, very

finely lineate. — PI. I f. 29.

Marine: Balearic Islands! Gulf of Naples!

This form may easily be mistaken for N. Exul, but it has no axial band of striae. Besides,

the striae are very finely lineate.

Additional.

104. N. Aquitaniae Brun a. HfeiB. (1893). — V. narrow elliptic-lanceolate, with obtuse

ends. L. 0,i7 to 0,24; B. 0,034 to 0,045 mm. Axial area in width about a third of the breadth

of the valve, lanceolate, slightly dilated in the middle. Striae 10 in 0,oi mm. slightly radiate in

the middle, where some few are shorter than the others, convergent and genuflexed in the ends,

punctate; puncta about 16 in 0,oi mm. — D. d'Auvergne p. 81 PL II f. 4.

Brackish water: Auvergne, fossil!

A very remarkable species, the terminal striae of which are genuflexed as in N. ohlonga.

Varies with undulating margins (var. undulata Brun). At the inner ends of the strise there is a

narrow blank band or depression.

105. N. basaltse proxima Brun a. H^rib. (1893). — V. linear, with cuneate ends and

parallel or slightly concave margins. L. 0,075 to 0,09; B. 0,oi4 to 0,oi8 mm. Axial area narrow,

dilated to a large central area. Strise 10 in 0,oi mm., radiate in the middle, convergent in the

ends, finely punctate. — D. d'Auvergne p. 89 PI. II f. 5.

Brackish water: Auvergne, fossil

Naviculae Punctatse.

Valve usually symmetrical, elliptical to, lanceolate, with broad and rounded or, frequently,

rostrate ends, rarely constricted in the middle, or with undulate margins. Median line usually

central; central nodule not stauroid or dilated in lyriform processes; terminal fissures turned in

the same or, sometimes, in contrary, directions. Axial area narrow or indistinct. Central area

usually small, rarely transverse, and never dilated to a transverse fascia. Structure: distinct

puncta arranged in transverse rows (striae) radiate at the ends and in the middle of equal or

unequal length, and, besides in longitudinal, undulating, rarely straight, rows. No longitudinal

lines or lateral areas (except in iV. carinifera and N. interlineata). Connecting zone not complex,

usually narrow. Cell-contents unknown.

This section, characterized by the distinct puncta composing the striae, comprises two, not

sharply distinct, divisions — forms, with the median striae of equal length, and forms with the median

strise alternately longer and shorter. The former division is very nearly akin to the Lyratae,

which differ in the lateral areas. In many forms of the Punctatae there is a tendency to form

lateral depressions or areas, where the puncta are less crowded, which suggests a passage to such

forms of Lyratae as N. irrorata, N. fluitans and others. Some forms are distinctly intermediate

between the two sections, as N. carinifera.
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The division, comprising forms with the median strise of equal length, is not to be con-

sidered as a series of forms starting from the same point as the Lyratse, but rather as a parallel

row of allied forms. For instance the following forms may be regarded as nearly connected:

Lyrate.

N. Lyra.

N. connectens.

N. Schaarsehinidtii.

N. fluitans.

N. ahrupta.

Intermediate.

N. carinifera.

N. concilians.

Punctatae.

N. scandinavica.

N. diffusa.

N. transfuga.

JV. transfuga var. NeupaUeri:

N. granulata.

There seems also to be some connection between the Punctatae and the Lineolatae. Thus
N. amphihola is no doubt akin to N. Gastrum. Several species of Cymbella, which have distant

puncta (C aspera, C. mexicana etc.) seems also to be related to Punctatae, but they have broader

axial areas. The same is also the case with the Entoleise, among which are some coarsely punc-

tate forms.

With the Microstictse the connection is less evident, the forms of that section generally

having the puncta closer than the strise. In the Mesoleise there are also some small forms,

which might be placed in this section, for instance N. nivalis and others.

The HeterostichEe are apparently akin to the forms of the division, which have the median
strise alternately longer and shorter, but they have a finer punctation and the striae are closer

towards the ends.

Most forms of the section Punctatae are marine, a few only living in fresh water. Some
are decidedly inhabitants of brackish water. They occur in all zones and seas.

Artificial hey.

6.

7.

8.

9.

10.

11.

12.

13.

j Valve symmetrical

\ — asymmetrical

j Ends broad

\ Ends acute ....
f Stris of equal length

\ — — unequal — (at least in the middle)

f Ends euneate

< — rostrate .

( — not euneate or rostrate

Striae 8 to 9 in 0,01 mm .,

— 12 — —
— 16 — —

Terminal fissures in the same directions . .

— — — contrary — . .

L. 0,03 mm
L. 0,07 mm

3.

2.

. N. Grundleri Cl. a. Gk0n.

N. Lunula Cl.

18.

... 4.

. N. Eta Cl. (N. humerosa var.).

5.

9.

6.

7.

N. humerosa Bej^b.

. . N. Alpha Cl.

. . N. Delta Cl.

iV. Zi Cl.

f L. about 0,04 mm N. pusilla W. Sm.

\L. about 0,09 mm N. Delawarensis Geun.
( Valve elliptical ... . . . . . . ... 10.

\ — lanceolate ... . 14.

( Puncta elongated N. Maeandrina Cl.

\ — round 11.

f Length about 0,03 mm 13.

\ — — 0,07 mm 13.

{Median strise more coarsely punctate than the others N. scintillans A. S.

— — not — — — — N. scutelloides W. Sm.

( Without central area

.

N. neogradensis Pant.

\ With — — iV. algida Gbttn.
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^ .
J
Length about 0,,i mm 15.

'

\ — — 0,06 mm 16.

..p. ( Striae 8 in 0,oi mm N. latissima Gkeg.

\ — 17 — — N. My Ch.

^„ I Central area bordered with a circlet of elongated pnncta N. Zeta Cl.
16-

I _ _ „„t - - - - - 17.

.,„ I Central area large . . . N- Febigerii Cl.
' \ — — small N. Neumayeri Pant.

j
Valve biconstricted . . . . N. Novce GuiwBensis Temp.

18. < — constricted in the middle 19.

( — not constricted 21.

..„ I Pnncta large, irregular .... . N. bilobata Lecd. Fortm.

\ — arranged in transverse rows ... 20.

a„ I Transverse rows of pnncta 6 in 0,oi mm N. ceylanensis Leud. Fortm.
' \ — — — 12 — — N. sublyrata Geun.

„., 1 Valve rostrate 22.
^1-

\ _ not - . 31.

„„ i Central area large .23.
' \ — — small or indistinct ... . .25.

„„ j Pnncta closer than the strise . . JV. amphibola Cl. (.N. Galikii Pant.).

\ — and striae eqnidistant .... . ... 24.

{Pnncta forming straight longitudinal rows N. Gamma Cl. var.

— — curved — — . . . . . . N. baccata Brun. a. Temp.

— — undulating — — .... N. maculata Bail.

„, I L. 0,03 mm 26.

\ L. 0,04 to 0,1 mm. or more 27.

( Stria 10 in 0,oi mm N. Omicron Cl.
^-

\ — n — — N. Omega Cl.

I Ends apiculate N. diffusa A. S. (N. conspersa Pant.)
37-

I _ n„t - 28.

„ j Terminal iissures large, hook-shaped . .

'
N. arabica Grun.

\ — — small ... . ... 29.

( Terminal fissures in contrary directions . ... . iV^. Epsilon Cl.

\ — — — the same — 30.

I
Pnncta equidistant N. monilifera Cl.

I
— more crowded at the margin and the median line N. transfuga Grtjn.

„., j
Valve elliptical 32.

\ — lanceolate 39.

) Pnncta irregular JV. margaritifera Thuan. a. "Witt.

'

( — in transverse rows 33.

( Pnncta closer than the striae . ... N. Jentzschii Grttn.

I
— equidistant with the striae, or wider .

34.

Q. ( Length 0,02 to 0,04 mm . . ... 35.

I
— 0,06 to 0,1 mm 36.

I Pnncta near the median line in longitudinal straight rows .... N. fraudulenta A. S.

^^-
I _ not forming straight rows N. torneensis Cl.

f Puncta wider than the striae N. sparsipunctata Grove a. Sttiet.

\ — not — — 37.

f
Pnncta in slightly curved longitudinal rows N. Schulzii Kain.

\ — — undulating — — . .
38.

36.

37,

38 J
Central area transverse N. oscitans A. S.

I
_ — rounded N. glacialis Cl.

j Freshwater habitat 40.

\ Marine — ^2.

.„ f Central area small ^l-

*"•(
large -^. Gamma Cl.

j Puncta in straight longitudinal rows . N. Toulce Pant.
*^-

I
_ — undulating — — N. lacustris Greg.

f Axial area narrowed towards the middle and the ends N. granulata Bail.

42- __ not - - - - - 43.
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.„ ( Central area large N. Grovei Cl.

\ — — small 44.

. , f
Striae crossed by a blank band N. interlineata Gbovb a. Stubt.

**•
\ _ not - - - 45.

.f. I
Valve with shallow depressions on each side of the median line .... N. impressa Geun.

\ — without .... 46.

. „ ( Median portion of the valve elevated at the ends N. carinifera Geun.
*^-

\ - - - not - - 47.

.„ / Striae radiate . . . . 48.

\ — almost parallel . 49.

.„ f Puncta equidistant .... ... . . . . N. punetulata W. Sm.

\ — closer at the margin and axis .... N. brasiliensis Gbun.

.„ / Striae 9 in 0,ni mm . . 50.

\ - 11 to 14 - 51.

p,^ / Central area orbicular N. doljensis Pant.
'

I
— — transverse . . . N. Brunii Pant.

/ Valve rhombic-lanceolate

.

. . . . N. Pi Cl.
51 <

\ — elliptic-lanceolate JV. scandinavica Lagst.

1. N. scutelloides W. Sm. (1856). — V. orbicular. L. 0,oi5 to 0,027; B. 0,oi3 to 0,02 mm.
Axial area indistinct; central area indistinct or irregular. Strise 10 in 0,oi mm. radiate through-

out, the median strise of unequal length. Puncta of the strise coarse, 10 in 0,oi mm. — M. J. IV
PL I f. 15. — ScHUM. Pr. D. I N. p. 20 f. 22. A. S. Atl. VI f. 34. Strose Klieken PL I f. 11.

Fresh and slightly brackish water: Sweden (Grulf of Bothnia! Lake Malaren! Ronneby,

fossil! etc.), Finland, fossil! Germany, Domblitten, foss. (Atl.), England!

Var. mocarensis Gtrun. (1882). — Striae very distant, alternating with short, marginal striae.

— Foss. D. Ost. Ung. PL XXX f. 65.

Fresh water: Hungary, fossil (Grun.).

Var. minutissima Cl, (1881). — Diam. 0,oo8 mm. Strise obsolete. — D. f. G-ronl. Argentina

p. 12 PL XVI f. 10.

Fresh water: Greenland! Finland.

2. N. scintillaiis A. S. (1881). — V. elliptical, with broad, rounded ends. L. 0,o38; B. 0,o26

mm. Axial area indistinct; central area small, somewhat transverse. Striae 10 (middle) to 12

(ends) in 0,oi mm. in the middle of unequal length, coarsely punctate, the puncta in the middle

of the valve larger. — Atl. LXX f. 61.

Marine: Campeachy Bay.

3. N. neogradensis Pant. (1886). — V. elliptic-lanceolate. L. 0,057; B. 0,o34 mm. Axial
area narrow; central area indistinct. Striae 7 in 0,oi mm., radiate throughout, alternating with
short marginal striolae. Puncta of the striae 7 in 0,oi mm. — Cocconeis neogr. Pant. I p. 31

PL XIII f. 111.

Marine: Hungary, fossil (Pant.).

There is no reason for placing this species in Cocconeis. It seems nearly akin to Nav.
punetulata, and to the following.

4. N. algida Grun. (1884). — V. broadly elliptical, with rounded ends. L. 0,07 to 0,08.5;

B. 0,035 to 0,04 mm. Axial area very narrow. Central area not well defined, the median part
of the valve being an irregular space with scattered puncta. Striae 9 to 10 in 0,oi mm., radiate

throughout, coarsely punctate, alternating with short marginal striolae. — Fr. Jos. Land D. p. 56
PL I f. 31. Nav. glacialis Cl. M. D. N:o 302, Vega p, 471.

Marine: North Siberian Sea!

5. N. glacialjs Cl. (1873). — V. ellipticaL L. 0,o6 to 0,ii; B. 0,03 to 0,o66 mm. Axial
area linear, narrow. Central area orbicular. Striae 12 in 0,oi mm., radiate throughout, punctate;
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puncta forming undulating longitudinal rows, about 8 in 0,oi mm. — Coccon. gl. Cl. D. Arct. Sea

p. 14 PL III f. 12. N. sp. A. S. Atl. VI f. 39. N. gl. Grun. Fr. Jos. Land D. p. 55. Petit

Cape Horn D. p. 123 PI. X f. 16, 17 (1888). Icon. n. PI. I f. 28. N. herguelensis Castr. Chal-

lenger Voy. D. PI. XXVIII f. 16 (according to Petit).

Marine: Greenland! Spitsbergen! MatotscMn Scharr! Cape Horn (Petit), Kerguelens Land
(Castr.).

Var. septentrionalis Cl. — V. smaller. L. 0,o4 to 0,05; B. 0,o35 mm. Puncta in the median
part of the valve scattered or forming short, undulating rows. — A. S. Atl. VI f. 37.

Marine: Arctic America! Greenland! Spitsbergen! Sea of Kara! Cape Horn (Petit).

The original figure in D. of the Arct. Sea shews a marginal rim, which I have since found

to be occasioned by the zone. There is no rim on detached valves. The var. septentrionalis connects

the type with N. algida.

6. N. Xi Cl. N. Sp. — V. elliptic-lanceolate, with rostrate ends. L. 0,055 to 0,o-f,\ B. 0,022

to 0,032 mm. Axial area narrow; central large, orbicular. Striae 12 to 13 in 0,oi mm. radiate

throughout. Puncta 12 in 0,oi mm. Among the median striae are some few shorter ones.

Marine (Mouth of rivers): Sierra Leone (Deby Coll.)! Cameroon!

7. N. Delta Cl. (1893). — V. elliptical, with rostrate ends. L. 0,032; B. 0,oi6 mm. Axial

area narrow; central orbicular. Striae 12 in 0,oi mm., radiate throughout, coarsely punctate;

puncta 12 in 0,oi mm., equidistant. Among the median striae there are some few shorter ones. —
Diatomiste II p. 14 PL I f. 10.

Marine: Ceylon (Weissflog Coll.)!

8. N. pusilla W. Sm. (1853). — V. elliptical to lanceolate, with more or less distinctly

rostrate ends. L. 0,03 to 0,047; B. 0,oi5 to 0,025 mm. Axial area narrow; central area small,

orbicular. Terminal fissures in the same direction. Striae 13 to 18inO,oi mm. radiate throughout,

in the middle of unequal length; puncta distinct, 16 to 20 in 0,oi mm. — B. D. I p. 52 PL XVII
f. 145. V. H. Syn. p. 99 PL XI f. 17. N. tumida var. genuina Grun. Verb. 1860 p. 537 PL IV
f. 43 a; v. suhsalsa Grun. f. i. c. — N. pus. var. spitsbergensis Grun. A. D. p. 40 (Cl. M. D. N:o 158).

Fresh or slightly brackish water: Spitsbergen (Grun), England! Arctic America! Mouth of

Jenissey! Bahamas! Surinam! Tasmania! Cameroon!

Var. lanceolata Grun. (1860). — Lanceolate, with slightly or scarcely rostrate ends. L. 0,04;

B. 0,015 mm. Striae 11 in 6,01 mm. — A. D. p. 40 PL II f. 47. N. gastroides Greg. M. J. Ill

p. 40 PL IV f. 17 (1854). N. pulchra Greg. T. M. S. IV p. 42 PL V f. 7 (1856). N. tumida v.

lanceolata Grun. Verb. 1860 p. 537 PL IV f. 44. N. turn. v. suhsalsa Strose Klieken f. 10.

Brackish water: Germany, Berlin (Grun.), Klieken, foss. (Strose), Sweden, Lysekil! Hungary,

Neusiedlersee (Grun.), Mouth of Jenissey!

Var. jamalinensis Grun. (1880). — V. lanceolate with broad rostrate ends. L. 0,04; B. 0,oi6

mm. Central nodule incrassate around the median pores. Striae 13 in 0,oi mm. — A. D. p. 40

PL II f. 48.

Brackish water: Sea of Kara (Grun).

9. N. Demerarae Grun. (1893). — V. broadly lanceolate, with acute or obtuse ends. L. 0,o46

to 0,085; B. 0,017 to 0,03 mm. Axial area narrow or indistinct. Central area large, irregular,

with one, or a few, larger puncta near the central nodule. Terminal fissures in contrary direction.

Striae 15 to 17 in 0,oi mm. somewhat closer near the ends, radiate, punctate; puncta 19 in 0,oi mm.

Median striae of unequal length, terminal striae parallel. — Diatomiste 11 p. 14 PL I f. 9.

Fresh water: Demerara River! Surinam (Kinker Coll.)!

,10. N. delawarensis Grun. (1893). — V. elliptic-lanceolate, with subrostrate ends. L. 0,o85

to 0,1; B. 0,044 mm. Median line with distant central pores. Axial area narrow. Central area

K. Vet. Akad. Haadl. Band 37. N:o 3. 6
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large, roimded. Strise 14 to 15 in 0,oi mm., closer (about 18 in G,oi mm.) near the ends, radiate

at the ends, coarsely punctate; puncta about 11 in 0,oi mm. forming undulating, longitudinal rows.

Median strise alternately longer and shorter. — Diatomiste Vol. II p. 13 PI. I f. 7, 8.

Brackish water: Mouth of Delaware (Grrun.) Connecticut!

11. N. Febigerii Cl. (1881). — V. lanceolate, with obtuse ends. L. 0,o54 to 0,o6; B. 0,o2

mm. Axial area indistinct; central area large and irregular. Striae 14 to 16 in 0,oi mm., not

closer near the ends, strongly radiate, parallel at the ends, composed of large puncta, about 14 in

0,01 mm. Median strise of unequal length. — N. R. D. p. 9 PI. II f. 21.

Marine: California! Japan!

N. Febigeri resembles the lower valve of Achnanthes danica, but it is a true Navicula, both

valves being similar.

12. N. Neumayeri Pant. (1893). — V. lanceolate, subobtuse. L. 0,056; B. 0,022 mm. Axial

area very narrow; central area small, rounded. Strise 10inO,oi mm. radiate throughout, punctate;

puncta 10 in 0,oi mm. Among the median striae a few shorter are intercalated. — Pant. Ill

PI."IV f. 64.

Marine: Bory, Hungary, fossir (Pant.).

13. N. Zeta Cl. N. Sp. — V. lanceolate, with obtuse ends. L. 0,065; B. 0,022 mm. Median

line with short terminal fissuses, turned in the same direction. Axial area narrow. Central area

orbicular, bordered by somewhat elongated puncta. Strise 17 (middle) to 21 (ends) in 0,oi mm.,

radiate, parallel at the ends, coarsely punctate, puncta about 17 in 0,oi mm., forming undulating

longitudinal rows. A few of the median strise shorter than the others.

Brackish water: Barbados (Weissflog Coll.)!

Var. mexicana Cl. — V. with broader ends. L. 0,o6; B. 0,oi9 mm. Strise 15 (middle) to

20 (ends) in 0,oi mm. The median strise not alternating with shorter striae. Central area with

blank spaces on both sides of the rows of elongated puncta.

Brackish water: Mexico (Weissflog Coll.)!

14. N. My Cl. N. Sp. — V. lanceolate, gradually tapering from the middle to the rounded

and obtuse ends. L. 0,ii; B. 0,024 mm. Axial area narrow; central area small, elongated. Striae

14 (middle) to 20 (ends) in 0,oi mm. radiate at the ends and gently curved, punctate, puncta

about 16 in O.oi mm. Median strise of unequal length. — PI. I f. 17.

Marine: China (Deby and Van Heurck Coll.)!

In outline and striation this species has some resemblance to N. bottnica, but it is much
larger, has more distant puncta and the terminal strise are radiate.

15. N. inaeandrina Cl. (1893). — V. elliptical, with rounded ends. L. 0,o4 5 to 0,06 5;

B. 0,021 to 0,031 mm. Axial area narrow. Central area orbicular, moderately large. Strise 19

to 21 in 0,01 mm., radiate throughout, composed of elongated puncta, forming undulating, longi-

tudinal rows, about 9 to 10 in 0,oi mm. Median striae alternately longer and shorter. — Dia-

tomiste II p. 13 PL I f. 6.

Fresh water: Oregon, fossil!

The place of this form among the Pundatce is somewhat uncertain. The elongated puncta
suggest that it may be akin to Nav. Tuscula, which may be decided by examination of specimens

in highly refractive media. The puncta will then perhaps be found to be finely, transversely

lineate, in which case its place is near to N. Tuscula.

16. N. Eta Cl. (1893). — V. subhexagonal or broadly linear, with cuneate ends. L. 0,044;

B. 0,019 ram. Axial area distinct, linear, slightly dilated in the middle. Striae 16 (middle) to 20
(ends) radiate throughout, punctate; puncta about 21 in 0,oi mm. — Diatomiste II p. 13 PI. I f. 5.

Marine: Red Sea! Japan!
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This species has the appearance of a small N. humeroaa, from which it differs by finer

striiE and closer punctation.

17. N. conspersa Pant. (1893). — V. broad, with almost parallel margins and slightly

apiculate ends. L. 0,063; B. 0,o33 mm. Axial area narrow, very slightly dilated in the middle.

Striaj 11 in 0,0 1 mm., radiate at the ends, in the middle of equal length, punctate; puncta 13 in

0,01 mm. — Pant. Ill PL XI f. 184.

Habitat?: »KOpecz» (Pant.).

Resembles N. humerosa, but the median striae are of equal length.

18. N. humerosa Br^b. (1856). — V. broad, with parallel margins and rostrate to cuneate,

obtuse ends. L. 0,o5 to 0,i; B. 0,o3 to 0,o42 mm. Axial area narrow, linear. Central area

orbicular or somewhat transversely dilated. Median line frequently with incrassate central pores

and hookshaped terminal fissures turned in the same direction. Strise 9 to 10 in 0,oi mm. radiate

or parallel in the ends, punctate; puncta 10 to 16 in 0,oi mm., forming undulating, longitudinal

rows. Median strise of unequal length. — Sm. B. D. II p. 93. Donk. B. D. p. 18 PL III f. 3.

A. S. Atl. VI f. 3, 4, 5. V. H. Syn. p. 98 PL XI f. 20. N. quadrata Greg. T. M. S. IV p. 41

f. 5 (1856). StqLuroneis erythrcea Grun. Verh. 1860 p. 567 PL VI f. 17. N. hengalensis Grun. in

A. S. Atl. VI f. 1, 2 (1875). N. Kamorthensis Grun. Verh. 1863 p. 152 PL V f. 16. A. S. Atl.

VI f. 8, 8*?

Marine and brackish: Spitsbergen! Sea of Kara! Einmark! Baltic! North Sea! Mediterranean

Sea! Black Sea! Caspian Sea (Grun.), Red Sea! Seychelles! Nicobar Islands! Sumatra! Java!

Labuan! Sydney! Cameroon!

Var. constricta. — V. slightly constricted in the middle. — Sumbava (Kinker Coll.)! Gulf

of Naples (Brun Coll.)!

Var Fuchsii Pant. (1889). — Puncta nearest to the areas elongated. — N. (latissima var.?)

Fuchsii Pant. II p. 45 PL X f. 170.

Marine: Hungary, fossil (Pant.).

N. humerosa is somewhat variable in the outline and the punctation of the striae.. N. Ka-

morthensis in A. S. Atl. has somewhat convex margins. Similar specimens from Samoa (Van Heurck

Coll.) differ in nothing else from N. humerosa. N. humerosa is allied with iV. punctulata, which

has, occasionally, longer and shorter striae intermixed in the middle. On the other hand it is

closely connected with N. latissima.

19. N. monilifera Cl. — V. broad, with almost parallel margins and rostrate ends. L. 0,o7 7

to 0,] ; B. 0,03 to 0,0 5 mm. Axial area narrow; central area orbicular, moderately large. Striae

8 in 0,01 mm. radiate throughout. Puncta 7 to 8 in 0,oi mm. — N. granulata Br^b. in Donk.

T. M. S. VI p. 17 PL III f. 19 (1858). B. D. p. 17 PL III f. 1. V. H. Syn. p. 98 PL XI f. 15.

N. granul. v. javanica Lbud. Fortm. D. de Malaisie p. 17 PL II f. 2 (1892)?

Marine: North Sea! Ceylon! Madagascar!

Var. heterosticha Cl. — Striae 8 in 0,oi mm., in the middle alternately longer and shorter.

Puncta 10 to 11 in 0,oi mm. — N. granulata A. S. Atl. VI f. 15. 16.

Marine: Hungary, fossil (Deby Coll.)!

N. monilifera is closely akin to N. humerosa, from which it differs principally by its coarser

punctation. The median striae are in most specimens of equal length, but this is subject to great

variation and some shorter rows of puncta are occasionally intermixed in the middle of the valve.

As the name N. granulata was used by Bailey 1854 for another species, I have been obliged to

change the name.

20. N. latissima Greg. (1856). — V. elliptic-lanceolate. L. 0,o5 to 0,i3; B. 0,o4 to 0,o5

mm. Axial area narrow, distinct. Central area orbicular. Strife 7 or 8 (middle) to 9 or 10

(ends) in 0,oi mm., radiate, at the ends parallel, punctate; puncta about 11 in 0,oi mm. The
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median strife of unequal length. — T. M. S. IV p. 40 PI. V f. 4, 4*. Ralfs in Pritch Inf. VII
f. 70. A. S. N. S. D. I f. 30. Atl. VI f. 7. Donk. B. D. p. 17 PI. Ill f. 2. Pant. Ill PI. XLI
f. 568. Pinnul divaricata O'Mbara M. J. VII p. 116 PI. V f. 7 (1867).

Marine: Finmark! North Sea! Naples! Sebastopol! Ceylon! China! Japan! Hungary, foss.!

Var. capitata Pant. (1889). — V. with capitate ends. L. 0,io9; B. 0,o4 8 mm. Striae 10,5

in 0,01 mm. — Pant. U p. 49; III PI. XXXH f. 461.

Marine: Hungary, fossil (Pant.).

Var. minor Pant. (1889). — V. elliptic-elongated, with capitate ends. L. 0,o7 5; B. 0,o3

mm. Striae 10,5 in 0,oi mm. — Pant. II p. 49.

Marine: Hungary, fossil (Pant.).

Var. elongata Pant. (1889). — V. elliptic-lanceolate. L. 0,i4; B. 0,06 mm. Striae 10 to 11

mm. Puncta 10 to 11 in 0,oi mm. — N. humerosa v. elongata Pant. II p. 48 PL X f. 175.

Marine: Hungary, fossil:
*

21. N. Alpha Cl. (1893). — V. broadly lanceolate, with obtuse, subrostrate ends. L. 0,o62;

B. 0,03 mm. Median line with incrassate central pores, and the terminal figsures turned in contrary

directions. Striae 7 in 0,oi mm., a little closer at the ends (9 in 0,oi mm.), radiate, coarsely

punctate; puncta 8 in 0,oi mm. Median striae of unequal length. — Diatomiste II p. 13 PI. I f. 4.

Marine: Japan!

22. N. Jentzschii Grun. (1882). — V. elliptical, with rounded ends. L. 0,oi7 to 0,02;

B. 0,009 to 0,0115 mm. Axial and central areas indistinct. Striae 8 or 10 (middle) to 12 or 16

(ends) in 0,oi mm., frequently closer on one side of the valve, radiate throughout, punctate; puncta

22 in 0,01 mm. — Foss. D. Osterr. Ung. p. 156 PL XXX f. 64.

Fresh or slightly brackish water: Domblitten, fossil (Grrun.), Finland, Abo! Sweden, Mala-
ren! Gulf of Bothnia!

This species seems to connect the] Punctatce with N. lucidula and N. Atomus among the

23. N. torneensis Cl. (1891). — V. lanceolate, with obtuse ends. L. 0,oi7 to 0,024; B. 0,oo8

to 0,01 mm. Axial area indistinct, central area small. Striae 14 in 0,oi mm., radiate at the ends,

coarsely punctate; puncta about 14 in 0,oi mm. — D. of Finl. p. 33 PL II f. 6.

Slightly brackish water: Gulf of Bothnia (Tornea, Pitea)!

Var. dhoensis Cl. (1881). — V. elliptical. L. 0,012; B. 0,oo8 mm. — 1. c. f. 7.

Fresh water: Finland, Lake Lojo near Abo!

24. N. lacustris Greg. (1856). — V. lanceolate, with subacute or subrostrate ends. L. 0,o35

to 0,055; B. 0,016 to 0,018 mm. Axial area narrow; central area small, but distinct, orbicular.

Terminal fissures seem to be turned in contrary directions. Striae 14 to 16, radiate at the ends,

distinctly punctate; puncta about 18 in 0,oi mm., larger near the areas. — M. J. IV PL I f. 23.

Cl. D. of Finl. p. 34 PL II f. 14.

Fresh water: Scotland, Loch Leven! Lule Lapmark! Finland! Germany, Oberrohe! Canada,
Port Hope!

25. N. Toulaae Pant. (1893). — V. lanceolate. L. O.ose; B. 0,021 mm. Axial area in-

distinct. Central area small, rounded. Strife 10 in 0,oi mm. radiate throughout, composed of

somewhat elongated puncta (9 in 0,oi mm.) arranged in almost straight longitudinal rows. Median
striffi shortened. — Pant. HI PL XII f. 196.

Fresh water?: Hungary, Kopecz (Pant.).

26. N. Gamma Cl. (1893). — V. lanceolate, with subrostrate ends. B. 0,o36; B. 0,oi4 mm.
Terminal fissures in contrary direction. Axial area indistinct; central area large, orbicular or
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somewhat transverse. Striae 12 (middle) to 13 (ends) in 0,oi mm. radiate throughout, coarsely
punctate; puncta 14 in 0,oi mm. — Diatomiste II p. 12 PI. I f. 2.

Slightly brackish water: Amatitlan, Guatemala, fossil!

Var. rectilineata Cl. (1893). - L. 0,032; B. Ooi4 mm. Strife 16 in 0,oi mm. composed of

puncta, 17 in 0,oi mm., arranged in straight, longitudinal rows. — Diatomiste Vol. II p. 12 PI. I f. 1.

Brackish water: Cameroon, Africa!

27. N. araphibola Cl. (1891). — V. elliptic-lanceolate, with rostrate, truncate ends. L. 0,037

to 0,07; B. 0,02 mm. Axial area narrow, but distinct. Central area rectangular, transversely
dilated, broader outwards. Striae 9 to 10 in 0,oi mm. radiate throughout, punctate; puncta 12 to

15 in 0,0 1 mm. — N. punctata v. asymmetrica Lagst. Spitsb. D. p. 29 PI. II f. 7 (1873). N. Gastrum
V. styriaca Grun. Foss. D. Ost. Ung. p. 144 PI. XXX f. 50 (1882). Franz Jos. Land D. p. 98 PI. I

f. 35. N. ampUhola Cl. D. of Finl. p. 33 (1891). N. styriaca Pant. HI PL VI f. 102; PI. XII
f. 194; PI. XX f. 298 (1893).

Fresh water: Franz Josefs-Land (Grrun.) Spitsbergen! Beeren Eiland (Lagerst.), Sweden,
Alnarp, Skane! Finland! Hungary, fossil (Grrun.), S:ta Rosa, Calif.! Chicago foss.!

28. N. Oiilikii Pant. (1889). — V. elliptic-lanceolate, rostrate. L. 0,034; B. 0,oi5 mm.
Axial area narrow. Central area transversely dilated. Striae 7,5 to 8 in 0,oi mm., radiate

throughout. Puncta 10 in 0,oi mm. — N. (Gastrum var.?) Gdlikii Pant. II p. 46 PI. XI f. 192.

Brackish water: Hungary, fossil (Pant.).

Probably the same as N. amphibola.

29. N. Grovei Cl. (1893). — V. broadly lanceolate, with obtuse ends. L. 0,o6; B. 0,o3 mm.
Axial area narrow. Central area large, transversely dilated, and widened outwards. Terminal
fissures in the same direction. Striae 16 in 0,oi mm., radiate throughout. Puncta equidistant,

15 in 0,01 mm. Among the median striae a few shorter are intermixed. — Diatomiste II p. 15

PI. I f. 14.

Marine: Oamaru, N. Zealand, fossil!

This species seems to be akin to N. transfuga var. Neupaueri.

30. N. baccata Temp. a. Bktjn (1889). — V. broad, with parallel or slightly convex margins

and cuneate or rostrate, obtuse or truncate ends. L. 0,05 to 0,055; B. 0,o25 to 0,027 mm. Ter-

minal fissures in the same direction. Axial area linear. Central area large, orbicular. Striae

5,5 in 0,01 mm., radiate throughout. Puncta 6 in 0,oi mm. forming somewhat curved, longitudinal

rows. — D. foss. du Japon p. 42 PI. V f. 10.

Marine: Japan, fossil! Colon (Deby Coll.)!

31. N. Schulzii Kain (1889). — V. elliptical with rounded, obtuse ends. L. 0,12; B. 0,o4

mm. Axial area distinct, narrowed towards the central and terminal nodules. Central area

large, somewhat transverse. Terminal fissures turned in the same direction. Striae 7 in 0,01 mm.,

radiate throughout. Puncta 6 in O.oi mm., forming somewhat curved, longitudinal rows. — Bull.

Tor. Bot. Cl. March 1889 p. 75 PI. 89 f. 2 (according to Wolle Am. D. PL XXIV f. 5). N. con-

foederata Pant. Ill PL XXXIV f. 481 (1893).

Marine: Atlantic City, N. Jersey, fossil (Deby Coll.)!

Var. californica Cl. — V. elliptical, with subacute ends. L. 0,o9 6; B. 0,o42 mm. Striae 5,

puncta 5 in 0,oi mm. — PL I f. 26.

Marine: San Pedro, Calif, fossil (Kinker Coll.)!

Var. marylandica Cl. — V. broadly elliptic-lanceolate, with obtuse ends. L. 0,09; B. 0,o5

mm. Striae 6 in 0,oi mm. Puncta 6 to 7 in 0,oi mm., largest at the margins and gradually

decreasing in size towards the areas, forming irregular longitudinal rows.

Marine: Nottingham, Maryland, fossil (Dr. Rae Coll.)!
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32. N. maculata Bail (1850). — V. lanceolate, with subrostrate ends. L. 0,o9 to 0,i2;

B. 0,03,'j to 0,04 5 mm. Axial area linear, narrow. Central area large, somewhat transverse.

Strife 6,5 in 0,oi mm. radiate throughout. Puncta 6 to 7 in 0,oi mm. forming undulating, longi-

tudinal rows. — Stauroneis maculata Bail. Smiths Contr. 1850 p. 40 PI. II f. 32. iV. Fischeri

A. S. Atl. VI f. 38 (1875).

Marine: Marble Head, Mass.! Pensacola, Florida!

Var. carihcea Cl. (1875). — L. 0,o56 to 0,]; B. 0,o25 to 0,o4 mm. Strise and puncta 7 in

0,0 1 mm. Central area small. — N. carib. Cl. "West Ind. D. p. 5. A. S. Atl.' Vl f. 10 12.

Marine: "West Indies! Florida! Zanzibar (Atl.), LabuanI Port Jackson!

33. N. Omicron Cl. N. Sp. — V. elliptical, with apiculate ends. L. 0,o28; B. 0,oii mm.
Axial and central areas indistinct. Striae 10 in 0,oi mm. slightly radiate throughout. Puncta

10 to 11 in 0,01 mm. — PI. I f. 11.

Marine: Galapagos Islands!

34. N. Omega Cl. (1893). — "V. broadly elliptical-lanceolate, with rostrate ends. L. 0,o26;

B. 0,015 mm. Axial area indistinct. Central area very small, rounded. Terminal fissures at

distance from the ends. Transverse strise 17 in 0,oi mm., slightly radiate throughout, coarsely

punctate. Puncta 17 in 0,oi mm., forming nearly straight, longitudinal rows. — Diatomiste II

p. 56 PI. Ill f. 6.

Marine: Etretat (Temp. Perag. Types N:o 406).

35. N. dWusa A. S. (1874). — V. with parallel margins and apiculate ends. L. 0,072;

B. 0,0 3 mm. On each side of the median line is a longitudinal depression. Axial area narrow;

central area distinct. Striae 9 in 0,oi mm., radiate throughout. — Atl. II f 28. Perag. Villefr.

p. 49 PI. Ill f. 30.

Marine: Gulf of Mexico (Atl.), Mediterranean Sea (Perag.).

Var.? balearica Cl. — V. in L. 0,052; B. 0,022 mm. Axial area indistinct; central small.

Striae 11 in 0,oi mm. Puncta 12 in 0,oi mm. forming undulating longitudinal rows. Valve

without longitudinal depressions.

Marine: Balearic Islands!

Var. minor Cl. — L. 0,037; B. 0,oi5 mm. Striae 13; puncta 16 in 0,oi mm.
Marine: Java!

36. N. snblyrata Grun. (1883). — V. elongated, constricted in the middle. L. 0,o4 6; B. 0,oi,

at the constriction 0,oo7 mm. Axial area indistinct. Central area very small. Striae 12 in 0,oi,

parallel, distinctly punctate. — Cl. Vega p. 496 PI. XXXV f. 17.

Marine and brackish: North America (Grun.), Labuan!

37. N. ccylanensis Leud. Fortm. (1879). -- V. elongated, constricted in the middle; seg-

ments lanceolate. L. 0,i6; B. 0,o-i, at the constriction 0,024 mm. Areas indistinct. Striae 6 in

0,01 mm. transverse, coarsely punctate; puncta forming longitudinal rows. — D. de Ceylon p. 26

PL II f. 25.

Marine: Ceylon (Leud. Fortm.).

38. N. bilobata Leud. Fortm. (1879). - V. strongly constricted in the middle, with broadly
elliptic-lanceolate segments. L. 0,07; B. 0,0255, at the constriction 0,oii5 mm. Areas indistinct.

Valve with large irregular puncta. — D. de Ceylon p. 24 PI. II f. 24.

Marine: Ceylon (Lend., Fortm.).

N. bilobata and N. ceylanensis are unknown to the author and may possibly represent some
forms of Dictyoneis.
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39. N. punctulata W. Sm. (1853). — V. elliptic-lanceolate, with subrostrate ends. L. 0,04

to 0,06; B. 0,025 to 0,03 mm. Axial area narrow or indistinct. Central area small, orbicular.

Striae 10 to 13 in 0,oi mm., radiate throughout. Puncta 10 in 0,oi mm. equidistant. Among the

median striae there are a few shorter frequently intermixed. — B. D. I p. 52 PL XVI f. 151.

N. marina Ralfs Pritch. Inf. p. 903 (1861). Uonk. B. D. p. 19 PI. Ill f. 5. A. S. Atl. VI f. 9.

V. H. Syn. p. 98 PI. XI f. 16.

Marine and brackish: Greenland! Finmark! Sea of Kara! North Sea! Caspian Sea (Grrun.),

Massachusetts! Florida! Barbados! South Africa! Mediterranean Sea! Ceylon! Port Jackson! Cali-

fornia!

Var. cluthensis Gtreg. (1857). — V. elliptical, with rounded ends. L. 0,o45 to0,05; B. 0,o25

mm. Axial area indistinct or narrow. Central area indistinct or small, orbicular. Striae 10 to

14 in 0,01 mm., radiate throughout, punctate; puncta 12 to 13 in 0,oi mm. — N. cluthensis Gtieg.

D. of Clyde p. 478 PI. IX f. 2. N. CI v. maculifera Cl. N. R. D. p. 9 PI. II f. 23. K erythrcea

Gkun. Verh. 1860 p. 539 PI. V f. 17.

Marine and brackish: Finmark! North Sea! Baltic! Cape Horn (Petit), Madagascar! Ceylon!

Nicobar Island! Tahiti!

Var. finmarchica Grun. (1880). — L. 0,o36 to 0,o47; B. 0,022 to O.024 mm. Striae 11 to 12

in 0,01 mm. Central area indistinct. — N. cluth. v. finm. Grun. A. D. p. 40 PL II f. 49.

Marine: Finmark (Grun.).

Var. striolata Grun. (1884). — Striae 14 in 0,oi mm. Puncta 8 in 0,oi mm. forming longi-

tudinal rows. — N. cluth. v. striol. Grdn. Franz Jos. Land D. 1884 p. 104. Cl. M. D. N:o 156.

Brackish water: Fiskebackskil, Sweden.

Var. Novce Zealandice Grun. (1884). — L. 0,029; B. 0,oi5 mm. Striae 11 (middle) to 14

(ends) in 0,oi mm. Central area indistinct. Valve with a marginal furrow. — N. cluth. v. Novce

Zeal. Grun. Franz Jos. Land D. p. 104.

Marine: N. Zealand (Grun.).

Y&r. pagophila Grun. (1884). — L. 0,o.3i; B. 0,oi4 mm. Areas indistinct. Striae 14in0,oi

mm., distinctly punctate. — N. cluth. v. pagophila Grun. Franz Jos. Land D. p. 104 PL I f. 30.

Marine: Franz Jos. Land.

The name N. punctulata was given 1842 by Ehrenberg to a form, which, to judge from

the figure in the Micro-geologic is doubtless Anomoeoneis serians. As this species is not included

in Navicula, I think it advisable to retain the name, given by W. Smith. Between N. punctu-

lata and N. Cluthensis there are no distinctions other than the form of the ends, which are sub-

rostrate in the former and broadly rounded in the latter. This characteristic is so trifling that

I have united them. Among the median striae a few shorter are usually intermixed, which with

other characteristics shews that N. punctulata is nearly akin to N. humerosa. By the var. clu-

thensis it is also related to N. glacialis Cl. As N. cluth. var. minuta I, in 1881 (N. E,. D. p. 10

PL II f. 22), described a small form with more distinct axial area. It does not belong to the

section Punctatce, and, as it is not sufficiently characterized, may be dropped.

40. N. brasiliensis Grun. (1863). — V. lanceolate or elliptic-lanceolate, sometimes with

subrostrate ends. L. 0,054 to 0,i6; B. 0,o27 to 0,055 mm. Terminal fissures in the same direction.

Axial area indistinct. Central area small, rounded, frequently slightly transversely dilated. Striae

8 to 12 in 0,01 mm. slightly radiate throughout. Puncta close towards the margins, more distant

in the median part of the valve, where they form longitudinal, undulating rows. — Verh. 1863

p. 152 PL V f. 10. Novara p. 19. A. S. Atl. PL VI f. 19 to 25, 31 to 33.

Marine: Atlantic coast of N. America (Connecticut, North Carolina)! West Indies! Cam-

peachy Bay! Brazil! Bab el Mandeb! Zanzibar (Atl.), Madagascar! Ceylon! Singapore! Labuan!

China! Japan! New Caledonia! Samoa! Sandwich Islands (Atl.).
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Var.? hicuneata Cl. — V. with parallel margins and cuneate ends. L. 0,io to 0,12; B. 0,04

mm. Axial area linear. Central area transversely dilated, small. Striae 8 in 0,oi mm., the

median more approximate and more closely punctate. — PI. If. 19.

Marine: Pensacola! Connecticut!

This variety, determined by Grun. as N. arabica, has nearly the same outline as f. 28

PI. VI in A. S. Atl.

Var. fossilis Pant. (1889). — V. with cuneate ends. L. 0,027; B. 0,oi4 mm. Axial area

distinct, not dilated around the central nodule. Striae 12,5 in 0,oi mm. — Pant. II p. 43 PI. V f. 82.

Marine: Hungary, fossil (Pant.).

41. N. scandinaTica Lagst. (1876). — V. elliptic-lanceolate, with rostrate ends. L. 0,063

to 0,105; B. 0,028 to 0,034 mm. Axial area indistinct. Central area small, transverse. Striae 12

to 14 in 0.01 mm. almost parallel, distinctly punctate; puncta about 13 in 0,oi mm. — N. lacustris

A. S. N. S. D. p. 88 PI. I f. 29 (1874) Atl. VI f. 30. Stauroneis scandin. Lagst. Boh. D. p. 47.

Staur. dilatata Strose Klieken f. 28? Staur. Eichhornii Schum. Pr. D. p. 189 PI. IX f. 55 (1862)?

Marine: North Sea (Bohuslan, Norway)!
This species is probably allied to N. carinifera. There is on each side of the median

line a narrow, longitudinal depression, which extends to the margin.

42. N. carinifera Grun. (1874). — V. lanceolate, with the axial part elevated towards the

ends. L. 0,09 to 0,n; B. 0,03 to 0,04 mm. Axial area indistinct; central area small, transverse.

Strise 9 to 10 in 0,oi mm., slightly radiate, distinctly punctate; puncta 15 in 0,oi mm. —
A. S. Atl. II f. 1.

Marine: Balearic Islands! Campeachy Bay! West Indies! Florida!

Forma minor. — L. 0,072; B. 0,024 mm. Striae 11 in 0,oi mm. less distinctly punctate.

—

A. S. Atl. II f. 2.

Marine: Campeachy Bay (Atl.).

Var. densius striata A. S. (1881). — L. 0,12; B. 0,o4 mm. Striae 11 in 0,oi mm. — Atl.

LXX f. 42.

Marine: Jamaica (Atl.).

Var. laxepunctata Cl. — L. 0,i8; B. 0,o5 mm. Striae 11 in 0,oi mm.; puncta close towards
the margin, inwards more distant, forming undulate longitudinal rows, 8 to 9 in 0,oi mm.

Marine: Kobi, Japan (Temp., Perag. Types N:o 188).

43. N. gramilata Bail (1854). — V. elliptic-lanceolate. L. 0,045 to 0,o7; B. 0,o22.to 0,032

mm. Axial area linear, narrowed towards the central nodule and the ends. Central area orbicular.

Striae 10' in 0,oi mm. slightly radiate throughout. Puncta closer near the margins, about 13 in

0,01 mm., more scattered on the depressed parts on both sides of the median line, where they*

form distant, undulating, longitudinal rows. — Smiths Contr. VII f. 16. N. polysticta Grev.
Ed. N. Ph. J. X p. 28 PL IV f. 12 (1859). N. Baileyam A. S. N. S. D. PI. I f. 31 (1874).

Atl. VI f. 26, 27.

Marine: North Sea! Mediterranean Sea (Perag.), Bab el Mandeb! Ceylon! Japan! Sydney!
Calif, guano (Grev.).

44. N. transfuga Grun. (1883). — V. elliptic-lanceolate with rostrate or subrostrate ends,

depressed on both sides of the median line. Depressions large, lunate. L. 0,0 7 to 0,ii; B. 0,045

to 0,06 mm. Axial area indistinct; central area large, dilated outwards, and rounded or not
sharply defined. Strise 9 in 0,oi mm., slightly radiate throughout. Puncta closer near the
margins (11 to 12 in 0,oi mm.) than on the depressed areas (about 6 in 0,oi mm.), where they
form undulating longitudinal rows. — Cl. Vega p. 511 PI. XXXV f. 15.

Marine: Bab el Mandeb! Seychelles! China ("Weissflog Coll.)! Japan (Brun Coll.)!
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Var. Neupaueri Pant. (1886). •— V. elliptical, with obtuse, not rostrate, ends. Striae 11 or

12 (middle) to 12 or 13 (ends). — N. Neupaueri Pant. I p. 27 PI. XIV f. 123.

Marine: Hungary, fossil! Japan, fossil (Tempore), Madagascar! China (Grove Coll.).

Var. plagiostoma G-rtjn. (1879). — V. with parallel margins and rostrate ends. L. 0,o4 5 to

0,075; B. 0,022 to 0,032 mm. Axial area narrow. Central area large, more dilated on one half

of the valve than on the other. Striae 10 in 0,oi mm. slightly radiate, parallel at the ends.

Puncta about 12 in 0,oi mm. — Nav. plagiost. GtRUN. in CI. M. D. N:o 257.

Marine: Virgin Islands! Pensacola! North Carolina!

Forma fossilis Pant. (1889). — L. 0,o5i; B. 0,024 mm. Striae 12,5 in 0,oi mm. — N. irro-

rata v. fossilis Pant. H p. 49 PI. VIII f. 147.

Marine: Hungary, fossil (Pant.).

It seems, to judge from the figure, questionable whether the var. fossilis is not an Ano-
moeoneis.

45. N. Epsilon Cl. (1893). — V. lanceolate, with rostrate ends. L. 0,08 to 0,i; B. 0,o4

mm. Median line with bifid median pores, and terminal fissures turned in opposite directions.

Axial area narrow, slightly dilated around the central nodule. Striae 10 in 0,oi mm., radiate

throughout. Puncta near the margins 10 in 0,oi mm., on the depression about 6 in 0,oi mm. dis-

posed in undulating, longitudinal rows. — Diatomiste II p. 12 PL I f. 3.

Marine: China (Thum!) Japan (Brun Coll.)!

46. N. margaritifera Tkuan a. Witt (1888). — V. elliptical, with acute ends. L. 0,i;

B. 0,05 mm. Median line with the ends at some distance from the margin of the valve. Struc-

ture: large puncta (about 5 in 0,oi mm.) irregularly scattered over the whole valve. — Jeremie

D. p. 17 PI. IV f. 10.

Marine: Hayti, fossil (Truan and "Witt).

This form is very dissimilar to all of this section and its systematic position uncertain.

N. lieusii Pant. Ill PI. XXXIII f. 473 (1893) has also scattered puncta, but with a rim of fine

striae. It may be an allied species, if not N. glacialis var. septentrionalis.

47. N. araMca Grtjn. (1875). — V. with parallel margins and rostrate ends. L. 0,12;

B. 0,04 mm. Terminal fissures large, hookshaped. Central area transversely dilated. Striae 8 in

0,01 mm., slightly radiate throughout. Puncta 7 in 0,oi mm. disposed in undulating, longitudinal

rows. — A. S. Atl. VI f. 14.

Marine: Zanzibar (Atl.).

The above description is from the fig. in Atl., which shews terminal fissures of a shape,

very dissimilar to those of all other species of this section. Specimens by G-runow determined as

N. arahica, are identical with N. brasiliensis var. bicuneata.

48. N. oscitans A. S. (1875). — V. elliptical. L. 0,055 to 0,09; B. 0,o3 to 0,o5 mm. Axial

area indistinct; central area irregular, frequently a transverse linear space narrowed outwards.

Strise 9 to 10 in 0,oi mm., radiate throughout, punctate; puncta about 8 in 0,oi mm., closer towards

the margin than on the depressed parts on both sides of the median line. — Atl. VI f. 41.

Marine: Balearic Islands! Macassar Straits! Japan, fossU (Brun CoL.)! S:ta Monica, Calif,

fossil! Monterey (Atl.).

The fig. 40 PI. VI in A. S. Atl. from Davis strait belongs probably to N. oscitans. I have

seen similar forms from S:ta Monica (Deby Coll.) and Redondo (Grove), which I cannot separate

from N. oscitans.

Var. suhundulata Cl. and Grove (1891). — V. elliptical, with rounded ends. L. 0,092;

B. 0,0 6 mm. Axial area indistinct, central irregular. Surface of the valve with a slight depression

on both sides of the median line. Striae 7 in 0,oi mm., slightly radiate, composed of puncta, more

Kongl. Sv. Vet. Akad. Handl. Band 27. N:o 3. 7
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distant on the depressions (8 in 0,oi mm.) than towards the margin and the median line (18 in

0,01 mm.). — Diatomiste I p. 67 PI. X f. 10.

Marine: Macassar Straits!

This form is perhaps to be considered as a distinct species.

49. N. impressa Grun. (1875). — V. elliptic-lanceolate. L. 0,o6 to 0,075; B. 0,o34 to0,045

ram. Axial area indistinct, central area small. Strise 7 to 9 in 0,oi mm. parallel in the middle,

slightly radiate at the ends. Puneta coarse, 7 to 11 in 0,oi mm. On both sides of the median

line are large Innate depressions. — A. S. Atl. VI f. 17, 18.

Marine: Campeachy Bay! Sumbava (Kinker Coll.)!

50. N. sparsipnnctiita Grove and Sturt (1886). — V. broadly elliptical, with rounded ends.

L. 0,05 to 0,065; B. 0,03 to 0,04 mm. Central nodule very small. Terminal fissures indistinct.

Axial area narrow, linear, unilateral. Central area indistinct. Strise 10 in 0,oi mm. parallel in the

middle, radiate at the ends. Puneta coarse, inequidistant, about 6 in 0,oi mm. At some distance

from the margin is a narrow, not punctate, space. — Quek. M. CI. II (2) p. 323 PI. XVIII f. 1.

Marine: Oamaru, New Zealand, fossil!

This is a very remarkable form, not closely akin to any known species. The median line

and the central nodule are especially peculiar.

51. N. interlineata Grove and Sturt (1886). — V. elliptic-lanceolate. L. 0,i ; B. 0,05 mm.
Axial area narrow, very slightly dilated around the central nodule. Terminal fissures indistinct.

Strife 8 in 0,oi mm., radiate throughout. Puneta 8 in O.oi mm. forming irregularly undulating

rows. On' both sides of the median line is a narrow, arcuate, lateral area, inside which the puneta

form more regular longitudinal rows. ~ J. Quek. M. CI. II (2) p. 323 PL XVIII f. 2.

Marine: Oamaru, New Zealand, fossil!

A very remarkable species, which shews some resemblance to Diploneis nitida.

52. N. fraudnlenta A. S. (1881). — V. elliptical with rounded ends. L. 0,03 to 0,045;

B. 0,019 to 0,023 mm. Axial area indistinct. Central area small, not sharply defined. Strise 14

(middle) to 18 (ends) in 0,oi mm. slightly radiate at the ends, composed of puneta, about 13 in

0,01 mm., disposed towards the median line in straight, somewhat distant, longitudinal rows. —
N. S. D. Ill p. 18 (without name). N. fraudulenta A. S. Atl. LXX f. 60. N. restituta A. S.

accord, to Grun. in CI. M. D. N:o 102 (1878).

Marine: North Sea! Sebastopol!

A small, very distinct species, not to be mistaken for any other.

53. N. Novae Guineaensis Temp. (1891). — V. broad, biconstricted apiculate. L. 0,04 to 0,05;

B. 0,02 7 mm. Central nodule transversely dilated. Axial area narrow, linear. Central area trans-

versely dilated. Strise 11 in 0,oi mm., strongly radiate at the ends, composed of coarse puneta,

about 7 in 0,oi mm. forming undulating longitudinal rows. — Diatomiste I p. 71, PL XI f. 1.

Brackish water: Yule- Island (New Guinea)!

This is a very interesting form, not closely connected with any other. The median line

has somewhat arcuate components, which suggests that the valve is slightly genuflexed as in

Achnanthes. The coarse structure resembles that of Nav. Tuscula, but the direction of the termi-

nal rows of puneta is different and there is no appearance of a lineation across the puneta. The
dilated central nodule, as well as the strongly inclined strise, remind one of the lower valve of
Achnanthes danica and its allies, but the structure is much coarser and the valve strongly silicious.

54. N. Pi Cl. (1893) — V. rhombic-lanceolate, with obtuse ends. L. 0,o8; B. 0,022 mm. Axial
area indi.stinct; central area small. Terminal fissures in the same direction. Strise 11 (middle) to
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12 (ends) in 0,oi mm. almost parallel. Puncta about 12 in 0,oi mm. forming slightly undulating
longitudinal rows. — Diatomiste II p. 15 PL I f. 13.

Marine: China (Van Heurck Coll.)!

55. N. doljensis Pant. (1886). — V. lanceolate, with subacute ends. L. 0,142; B. U,03.3 mm.
Median line with approximate central pores, slightly undulating. Axial area indistinct, central

very small, orbicular. Striae 9 in O.oi mm., transverse throughout, coarsely punctate, puncta about

9 in 0,01 mm. — Pant. I p. 24 PI. XXIV f. 219.

Marine: Hungary, fossil (Pant.).

56. N. Bmnii Pant. (1886). — V. lanceolate, with subobtuse ends. L. 0,o84; B- 0,027 mm.
Median Line straight, with approximate central pores. Axial area indistinct, central a short and
narrow transverse fascia. Strise 9 in 0,oi mm. slightly radiate in the middle, slightly convergent

at the ends, coarsely punctate. — Pant. I p. 23 PI. XXIV f. 217.

Marine: Hungary, fossil (Pant.).

57. N. Lunula Cl. — V. moderately asymmetrical, with convex dorsal and ventral margins

and subacute ends. L. 0,062; B. 0,oi6 mm. Median line straight. Axial area narrow, not dilated

around the central nodule. Strise 13 in 0,oi mm., slightly radiate, coarsely punctate; puncta 13

in 0,01 mm. Median ventral striae not ending in isolated puncta. — Part I PI. V f. 5.

Marine: Java!

Of this form 1 have seen one specimen only, in a gathering of shell-sand found at Java by
Dr. AuRiviLLius. There were no freshwater forms in the material, so I have no doubt about the

marine habitat of this form, which could be placed in Cymbella, were not the puncta so distant

and the habitat marine.

58. N. Grundleri Cl. a. Grun. (1878). — V. broad with almost parallel or very slightly

concave sides and broad rounded ends. L. 0,o75 to 0,098; B. 0,028 mm. Median line excentric,

with large hook-shaped terminal fissures turned in the same directions. Axial area indistinct;

central area small and orbicular. Striae 10 to 12 in 0,oi mm., slightly radiate in the middle and

convergent at the ends, coarsely punctate; puncta 9 to 12 arranged in undulating longitudinal

rows. — Alloioneis Grundleri Cl. West Ind. D. p. 7 PL II f. 10.

Marine: West Indies! Campeachy Bay! Colon! Fossil: Oamaru, New Zeeland!

Var. symmetrica Cl. — L. 0,07; B. 0,o3 mm. Median line almost central, its terminal

fissures small. Striae 15, puncta 14 in 0,oi mm.
Marine: Oamaru, New Zealand, fossil!

This is a very remarkable species, not nearly akin to any other. The var. symmetrica,

although in some characteristics differing from the type, can however in my opinion not be sepa-

rated from N. Grundleri, especially as the asymmetrical type occurs also at Oamaru. N. Grundleri

is a form intermediate to the Amphorce of the section Fsammamphora or Amblyamphora, and has

as these, the striae in the middle between the central and terminal nodules divergent from the

median line.

Additional.

N. arverna H^rib. a. Perag. (1893). — V. broadly elliptical, with apiculate ends. L. 0,05;

B. 0,0 13 mm. Axial area narrow. Central area star-like. Striae 5 in 0,oi mm. radiate in the

middle and alternately longer and shorter, transverse at the ends, coarsely punctate. — D. d'Au-

vergne p. 105 PL IV f. 19.

Fresh water? Auvergne, fossil.
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Naviculse Lyratse Cl.

Valve usually elliptical to lanceolate, rarely constricted in the middle. Median line with

curved terminal fissures, rarely in contrary direction, or bayonet-shaped. Axial area indistinct.

Central area small, united to two, more or less broad, lateral areas. Structure of the valve:

usually distinct puncta, disposed in transverse rows, radiate at the ends of the valve, and in

undulating longitudinal rows. Zone not complex.

I have examined some living specimens of N. Lyra, N. spectabilis and N. Hennedyii. All

have two chromatoph ore-plates along the valves. The margins of the plates are strongly indented.

From the apices a narrow and deep sinus proceeds towards the central nodule and has at its end

an elseoplast. As the plates in some cases were deeply constricted in the middle it seems probable

that they divide by a fissure at right angle to the median line.

'— a-

Nav. Hennedyi with cell-contents,

600 times mnguifled.
Nav. Lyra var. with cell-contents,

600 times magnified.

The most important characteristic of this group consists in the lateral areas, which are to

be regarded as lateral expansions of the central nodule. They are more silicious than other parts

of the valve, and coherent with the mass of the usually small central nodule.

This group, corresponding to the Hennedyees and Lyrees in Van Hburck's Synopsis, com-

prises an enormous mass of forms, in which are more transitions than in any other group of navi-

culoid diatoms. All the characteristics are subject to so much variation, that I am unable

to distinguish more than a very few, well defined species, although besides the numerous pu-

blished figures I have examined at least 300 sketches of forms from all parts of the world.

I have tried to obtain characteristics from the relative number of the striae and their

puncta, but the variation, even in the same species, is too great. The outline of the valve oifers

no trustworthy characteristics, the same species occurring with rounded, obtuse and rostrate

ends. The breadth and form of the lateral areas are also subject to great variations, so that all

possible transitions can be traced from the large lunate areas of N. Hennedyi to the narrow and
linear areas of N. Lyra. The presence or absence of markings in the areas offer no characteristics

for specific distinction. Inspection of a large number of specimens has induced me to unite in

one species a considerable number of forms, hitherto admitted as distinct species. The forms be-

longing to N. approximata, N. Hennedyi, N. spectabilis, N. clavata and N. Lyra are numerous,
and the simplest and most effective course would perhaps have been to unite these five species,

and possibly others; as they all pass by numerous intermediate forms into each other.
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The group most nearly connected with the Nav. Lyratee is the Nav. punctata, both being

united by numerous transitional forms. In some cases it is difficult to decide whether a form

belongs to the Nav. punctatas or the Nav. lyratse. Such forms are for instance N. transfuga and

N. carinifera among the Punctatse and K. Schaarschmidtii among the Lyratae.

On the other hand the Nav. lyratae offer some resemblance to the genus Diploneis, especially

in D. hyalma, D. Hudsonis and some other forms. The prolongations of the central nodule in

Diploneis correspond evidently to the lateral expansions of the central nodule in the Lyrata;,

but there are no longitudinal lines in Lyrataj as in Diploneis, and in Diploneis there is no

punctate space between the median line and the prolongations of the central nodule.

All the forms of this Section live in salt water, a few only {JV. pygmcea and some varieties

of N. forcipatd) living in brackish water; so that the forms of this ^section of Navicula are very

characteristic of purely marine deposits. In the older deposits only few occur. From the Barbados

deposit I have seen only one specimen, of a species akin to N. Barbitos. In the Oamaru deposit

there are a few peculiar forms, one of which has the terminal fissures in contrary directions,

and another has almost straight terminal fissures. In the deposits of the miocene or oligocene age

forms of Lyratae begin to become numerous, one of the most frequent being X. prcstexta. In the

present age, forms of this Section are very frequent, and the same species have a very wide range

of distribution.

Most species of this section being transitional and their characteristics subject to great

variation, it is extremely difficult to construct a satisfactory artificial key. Still I believe the

following will be of use.

Artificial hey.

Lateral areas nniting with the central area 2.
^

( Lateral are.

\ — — not — — — —
_ I Pancta forming straight iongitndinal rows

'

\ — — undulating — —
Lateral areas linear

— — broader in the middle

N. concilians Cl.

N. Durandi Kitton.

.... 3.

4.

. . 20.

, I Spaces betnreen the areas and the median line striate . . 5.

I
— — — — — not — . N. Reichardtii G-rttn.

_ ( Central pores incrassate 6.

^-
\ _ _ not - . . 7.

f StriaB about 13 in 0,0 1 mm. ... N. forcipata Geun.

6. \ — 15 to 22 — — . . . . N. forcipata var.

I
— about 26 — — .... . N. pygmcea KiJTz.

„ / Lateral areas short, not reaching to the margin 8.

'

I
— — — reaching — — . ... 11.

I Stris ending at the margin in double rows of small puncta N. rudis Cl.
»

I _ not------- - .... 9.

„ I
Axial area narrowed at the ends and in the middle N. abrupta Greg.

I
— — indistinct . 10.

{Valve almost orbicular N. H. album Cl.

— elliptical .... . . N. cormectens Geun.

{N- australica A. S., N. Lyra var. atlantica, N. spectabilis, var., Battrayi var. abbreviata).

j Valve indented in the middle . .... ... . . N. distenta A. S.

I _ not - - - ... . . . .12.

I Valve narrow, linear with rounded ends . N. Samoensis Geun.

\ — broad, elliptical to elliptic-lanceolate . . . 13.

I Puncta of the median strise confluent towards the central nodule N. genifera A. S.

I — — — — not . .... . . 14.

( Axial part of the valve elevated towards the ends . N. Barbitos A. S. (iV. Lyra.

14. J v. subcarinata).

I
— — — — not .,

15.

( Latei'al areas very distant from the median line N. Aifjluens A. S.

15-
•} _ -not - - - - 16.

11.

12.

13
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Areas well defined

not —16. 1^^'^

^„ J
Ends of the areas convergent or parallel

'

\ — — — divergent . . .

18.
I Areas contracted in the middle

\ — not — — —

21.

23.

34.

25.

26. I

27.
I

.. 17.

19.

N. irrorata Grun.

18.

N. inhalata A. S.

. . N. fluitans Bbch.

N. Lyra Ehb.

N. approximata Gbev. (N. spectabilis var.).

... . . 21.

. . . . 24.

33.

.... N. variolata Cl.

.... 23.

N. illustra Pant.

. . 28.

N. copiosa A. S.

N. Sandriana Grun.

..„ 1 Ends of the areas parallel or divergent
'

\ — — — convergent

Lateral areas with a band of short striae

20. ! — — pnnctate or dotted . . .

— — smooth

Terminal flssnres in contrary directions

— — the same —
(Fnncta twice as close as the stri» . . .

— and striae equidistant . ...
Stris abont 9 in 0,oi mm. .

— — 14 - ....
Axial part of the valve elevated at the ends
^- — — not — — —

Areas with pnncta in short nndnlating rows .

— — irregular pnncta . .

Areas narrow

— broad . .

Areas indentate in the middle

— not — — —
„Q ( Areas semiorbicular . .

\ — semielliptical

„_ I Median portion of the areas smooth N. Stereus mwsearum Cl.

I
— — — — punctate ... .30.

„„ / Ends rostrate N. clavata var. indica.

\ — non — . . . 31.

Areas with large dots N. perfecta Pant. (N. Hennedyi var. caliginosa and var.

. NeapolUana).

I

— — short, nndnlating rows of pnncta . N. retieulo-radiata Br. a. Temp.
' — — irregular pnncta .32.

„ Axial strise of 2 to 4 pnncta . . . . N. prcetexta Ehb. {N. Hennedyi var. circumsecta).
' • "

. . N. Schaarschmidtii Pant.

. N. clavata var. exul (N. Hennedyi var. constricta).
' .... 34.

.... 36.

N. venustissima Kith.

.... . N. venusta Jan.

N. inhalata var. biharensis.

.27.

N. spectabilis var. hungarica and var. excavata.

... 28.

. . N. oamaruensis Grun.

. . : . . 39.

33.

34.

35.

36.

37.

Valve constricted in the middle

not — — —

[
( Axial strise of 2 to 4 pnncts

1 - — — 4 to 8 —
( Valv

{

{

I
L. 0,(

I L. 0.(

Valve rostrate .

— non — . .

Areas contracted in the middle .

— not — — —
/ Areas broad

\ — narrow

L. 0,047 mm.
09 to 0,17 mm. . .

N. clavata Greg.

35.

N. spectabilis Greg.

36.

N. Hennedyi W. Sm.

37.

. . N. turgidula Pant.

. N. irrorata Gbev.

1. N. concilians Cl. N. Sp. — V. lanceolate, with subrostrate ends. L. 0,04.5; B. 0,023

mm. Lateral areas not uniting with the central area, linear or narrow lunate, not sharply defined.

Marginal strise 13 to 14 in 0,oi mm. Puncta about 18 in 0,oi mm., becoming more distant to-

wards the areas. — PI. I f. 25.

Marine: Honolulu!

In this form the lateral areas are separated by a row of puncta from the small central

nodule. It is therefore to be considered as a transitional form from the Punctatse to the Lyratae.

Similar forms are known from Samoa (lanceolate. L. 0,o66; B. 0,03 mm. Strise 12 in 0,oi mm.)
and from Madagascar.
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2. N. connectens Grun. (1886). — V. elliptical or lanceolate, with rounded or euneate ends.

L. 0,07 2 to 0,13; B. 0,035 to 0,038 Dim. Lateral areas linear, ending at a considerable distance

from the ends of the valve. Strise 8 to 9, puncta 10 in 0,oi mm. — N. Lyra var. connectens Grun.

in Pant. I PL XXIV f. 221.

Marine: Atlantic City, X. Jersey, fossil (Deby Coll.)! Hvingary, fossil (Pant.).

3. N. H albnm Cl. N. Sp. — V. broadly elliptical, or almost orbicular. L. 0,07 6; B. O.nsa

mm. Terminal fissures at a right angle to the median line. Lateral areas almost parallel, ab-

breviate, somewhat distant, producing in the middle of the valve a figure resembling the letter H.

Marginal striae 14, axial strise 18 and puncta 16 in 0,oi mm. — Part I PI. IV f. 8, 9.

Marine: China (Van Heurck and Deby Coll.)!

4. N. Schaarschmidtii Pant. (1886). — V. elliptical. L. 0,075 to O.13; B. 0,o4 to 0,o65

mm. Lateral areas not .sharply defined, with scattered puncta, and sometimes larger dots. Mar-
ginal striae 9 to 15 in 0,oi mm. Puncta 10 to 14 in 0,01 mm. Axial striae of 4 to 8 puncta. —
Pant. I p. 28 PI. XIV f. 121.

Marine: Hungary, fossil! Japan, fo.ssil (Brun Coll.)! Maryland, fossil (Deby Coll.)!

This species is nearly akin to N. transfuga in the group Punctatae.

5. N. reticulo-radiata Temp. a. Brun (1889). — V. elliptical. L. 0,i; B. 0,o6 7 mm. Lateral

areas large, not sharply defined, with short undulating longitudinal rows of puncta. Marginal

striae 10 in 0,oi mm. Puncta about 8 in 0,oi mm. Axial striae of single puncta. — D. fossiles

de Japon p. 44 PI. V f. 4.

Marine: Japan, fossil! China (Deby Coll.)!

6. N. Stcrcus muscarum Cl. N. Sp. — V. elliptical. L. 0,072; B. 0,042 mm. Areas large,

lunate, not sharply defined, smooth in the middle and with scattered, larger puncta on their

sides. Marginal striae 10 in 0,oi mm., short, finely punctate. Axial striae 13 to 14 in 0,oi mm.
very short. — PI. I f. 27.

Marine: China (Van Heurck Coll.)!

7. N. praetexta Ehb. (1840). — V. elliptical. L. 0,04 5 to 0,19; B. 0,03 to 0,i 1 mm. Lateral

areas large, semielliptical, not sharply defined, with scattered puncta. Striae marginal, 6 to 8 in

0,01 mm. Puncta 9 to 10 in 0,oi mm. Axial striae of 3 to 4 puncta. — Pmn. prcet. Ehb. Ber.

1840 M. G. XIX f. 28. Nav. prcet. Greg. D. of Clyde p. 481 PI. IX f. 11. Donk. B. D. p. 10

PI. II f. 1. A. S. Atl. Ill f. 31—34; CXXIX f. 7. V. H. Syn. p. 92 PI. IX f. 13. Witt
Archangelsk D. PI. IX f. 4. Jan. Gaz. Exp. XV f. 21.

Marine: North Sea! Mediterranean Sea! Red Sea! Ceylon! Australia! Japan! Kerguelens

Land! Cape Horn (Petit)! Macassar Straits! West Indies! North Carolina! Fossil: Archangelsk!

Moravian Tegel! Upper tertiary deposits of Hungary! Moron! Japan! Hayti (Truan and Witt),

Oamaru, N. Zealand! California!

Var. ahundans A. S. (1888). — V. rhombic-elliptical. L. 0,i ; B. 0,07 mm. Areas not defined,

covered with puncta (4 to 5 in 0,oi mm.) in connection with the puncta of the marginal striae.

Marginal strife 6 in 0,oi mm., their puncta 6 in 0,oi mm. — Atl. CXXIX f. 8.

Marine: Monterey and S:ta Monica, Cal. fossil!

Var. abnormis Cl. — L. 0,t4; B. 0,o7 5. Striae 11, puncta 14 in 0,oi mm. Marginal striae

in the middle of the valve close, 14 in 0,i mm.

Marine: Soundings, Lat. 12° 24 N., Long. 122° 16 Gr. (Rae Coll.)!

Var. Haytiana Truan and Witt (1888). — L. 0,i6; B. 0,i2 mm. Marginal striae 8 in 0,oi

mm. -No axial striae. — N. Haytiana Truan a. Witt Jeremie D. p. 17 PI. IV f. 9.

Marine: Hayti, fossil (Truan a. Witt).
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Var Lunyaczehi Pant. (1886). — L. 0,ii; B. 0,05 mm. Stria", 10 in 0,oi mm. interrupted

in the middle of the valve. — N. Lunyac. Pant. I p. 26 PI. XIV f. 122. N. preptexta Truan a.

Witt Jerem. D. p. 17 PI. IV f. 8.

Marine: Hungary, fossil (Pant.), Hayti (Truan a. Witt.).

N. prcetexta is a most variable species, passing into N. Hennedyi var. circumsecta.

8. N. irrorata Grev. (1859). — V. with parallel margins and cuneate ends, or lanceolate.

L. 0,09 to 0,17; B. 0,04 s to 0,06 mm. Lateral areas not sharply defined, linear, with straight

exterior margins, smooth. Marginal strise 7 to 10, puncta 6 to 9 in 0,oi mm. Axial striae of 2

to 5 puncta. — Edinb. N. Ph. J. X p. 27 PI. IV f. 1. A. S. Atl. II f. 22, 23.

Marine: Adriatic! Sydney! Calif, guano (Grev.), West Indies! Mexico! Campeachy Bay! Florida!

Var. mexicana Cl. — Lanceolate. L. 0,12; B 0,o53. Striae 7, puncta about 5 in 0,oi mm.
— N. irrorata A. S. Atl. II f. 19.

Marine: Gulf of Mexico (Atl.).

Var. svbstauroneiformis Grun. (1874). — L. 0,o8; 0,04 mm. Striae 7, puncta 9 in 0,oi mm.
Central nodule incrassate and transversely dilated. — N. approxim. v. substauroneif. A. S. AtJ. II f. 20.

Marine: Campeachy Bay!

Var. ceylanica Cl. — Elliptical. L. 0,095; B. 0,05 mm. Marginal strise 14, their puncta

about 21 in 0,0] mm. Axial striae 17, their puncta 16 in 0,oi mm.
Columbo, Ceylon (Letoumenr Coll.)!

Var. elliptica Cl. — Elliptical to elliptic-lanceolate. L. 0,075 to 0,13; B. 0,o3 to 0,o55 mm.
Areas with convex exterior margins, convergent. Striae 9 to 10 in 0,oi mm. Puncta about 9 to

10 inequidistant. — Icon. n. Part I PL IV f. 13.

Marine: Colon (Deby Coll.)! Gulf of Mexico! West Indies! China! Manila (Deby Coll.)!

Fossil: Hungary, KekkB (Deby Coll.)!

9. N. perfecta Pant. (1886). — V. elliptical. L. 0,ii6 to 0,14; B. 0,o68 to 0,07 mm. Areas
not sharply defined, semilanceolate, with large crowded dots. Striae 9 (10 to 11 accord, to Pant.),

puncta about 10 in 0,oi mm. The puncta become less crowded towards the area and are there

arranged in almost regular, longitudinal rows.
—

' Pant. I p. 28 PL XXIII f. 207.

Marine: Hungary, fossil!

Var. Letourneurii Pant. (1889). — V. slightly constricted in the middle. L. 0,o8; B. 0,o32

mm. Striae 12,5, puncta 15 in 0,oi mm. — N. Letoiir. Pant. II p. 49 PL XXIV f. 358.

Marine: Hungary, fossil (Pant.).

10. N. venusta Jan. Ms. — V. rhombic-lanceolate. L. 0,07 to 0,ii; B. 0,o5 to 0,04 mm.
Axial part elevated. Lateral areas not sharply defined, semilanceolate with scattered puncta. Striae

13 in 0,01 mm. closely punctate near the margin. — Gazelle Exp. XV f. 17.

Marine: Galapagos Islands!

Var. intermedia Cl. — V. elliptical. L. 0,097; B. 0,052 mm. Lateral areas large, semi-

lanceolate, dotted on the part near the axial striae, punctate on the part near the marginal striae,

puncta distant, gradually passing over to the marginal striae. Marginal striae 13, their puncta 18

in 0,01 mm. Axial part less distinctly elevated.

Marine: Mediterranean Sea (Tempore).

This variety seems to connect N. venusta with N. perfecta.

11. N. Barbitos A. S. (1888). — V. strongly silicious, rhombic-lanceolate, .with the axial

part elevated towards the ends. L. 0,i8 to 0,22; B. 0,055 to 0,oi3 mm. Lateral areas linear, not
sharply defined, almost parallel, approximate to the median line. Striae 12 in 0,oi mm. punctate;

puncta closer (about 14 in 0,oi mm.) near the margins than near the lateral area (about 9 in 0,oi

mm.), where they form undulating and obscurely decussating longitudinal rows. — Atl. CXXIX f. 5.

Marine: Singapore! Cebu! Sumatra! Sumbava!
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12. N. rAnnstissima Kitton (1892). — V. lanceolate, with elevated axial part. L. 0,i3 to

0,2; B. 0,055 mm. Lateral areas not sharply defined, large, semilanceolate, covered with undulating

longitudinal rows of puncta. Marginal striae 10 and their puncta 11 in 0,oi mm. — Leud. Fortm.

D. de la Malaisie p. 17 PI. II f. 3. Icon. n. Part. I PI. IV f. 12.

Marine: Penang Harbour! Hongkong (Deby and Rae Coll.)! Samarang (Grrove Coll.)!

13. N. inhalata A. S. (1874). — V. elliptical. L. 0,07 to 0,o8; B. 0,035 to 0,o4 5 mm.
Areas not sharply defined, broadly linear, constricted in the middle and convergent at the ends.

Strife 13 to 14, puncta 12 to 14 in 0,oi mm. — Atl. II f. 30.

Marine: Madagascar! Philippines! Samoa (Atl.). Fossil: Moravian Tegel! Hungary (Pant.),

S:ta Monica Calif.!

Var. lanceolata Cl. — V. with rostrate ends. L. 0,065; B. 0,035 mm. Striae and puncta

12 in 0,01 mm.
Marine: Manilla (Deby Coll.)!

Var.? biharensis Pant. (1889). — L. 0,052; B. 0,o265 mm. Areas with scattered puncta.

Striffi 12,5 to 13 in 0,oi mm. finely punctate. — Pant. II p. 48 PL VIII f. 139.

Marine: Hungary, fossil (Pant.).

The var. biharensis seems to be more akin to N. spectabilis.

14. N. mdis Cl. (1881). — V. elliptical. L. 0,052 to 0,i; B. 0,032 to 0,o8 mm. Areas not

sharply defined, linear, abbreviate. Striae 6 in 0,oi mm. Puncta 6 to 7 in 0,oi mm. closer and in

double rows near the margin. — N. R. D. p. 8 PI. II f. 17. N. Truani Pant. I p. 29 PI. II f. 19 (1886).

Marine: Balearic Islands! Moron, Spain, fossil!

15. N. fliiitans Brun (1891). — V. elliptical. L. 0,i4 to O.ie; B. 0,o5 to 0,o6 mm. Areas

not sharply defined, linear, extending to the ends. Strife 9 in 0,oi mm., puncta about 11 in 0,oi

mm. — D. Esp. n. p. 34 PI. XV f. 13.

Marine: Mauritius (Brun), Cabenda, Western Africa (Brun).

16. N. variolata Cl. (1892). — V. orbicular. L. 0,i to 0,15; B. 0,o96 to 0,12 mm. Median

line with terminal fissures in contrary directions. Lateral areas large, semicircular with numerous

dots and in the middle a linear band of short, punctate striae. Marginal striae 17 to 18, puncta

about 22 in 0,oi mm. Axial striae of 5 to 6 puncta. — Diatomiste I p. 76 PI. XII f. 7. A. S.

Atl. CLXXIV f. 26.

Marine: Oamaru, New Zealand, fossil!

This species, resembling N. rimosa and N. Oamaruensis, is well distinguished by its termi-

nal fissures.

17. N. oamaruensis Grun. (1888). — V. nearly orbicular. L. 0,o6 to 0,ii; B. 0,o53 to 0,10

mm. Lateral areas semicircular, large with scattered large puncta and dots. Median line with

bayonet-shaped terminal fissures. Marginal striae 10 to 11, puncta 14 in 0,oi mm. Axial striae

of one or two puncta. — A. S. Atl. CXXIX f. 9.

Marine: Oamaru, fossil!

18. N. Hennedyi "W. Sm. (1856). — V. elliptical. L. 0,o4-) to 0,12; B. 0,03 to 0,053 mm.

Lateral areas broad, semilanceolate, with parallel interior margins, smooth. Marginal striae 9 to

11, puncta 14 to 20 in 0,oi mm. — B. D. II p. 93. Greg. T. M. S. IV PL V f. 3 (1856). Grfn.

Verb. 1860 in f. 21. Donk. B. D. II f. 3. A. S. N. S. D. I f. 41. Atl. Ill f. 18. V. H. Syn.

p. 93 PL IX f. 14.

Marine: Greenland! Finmark! Spitsbergen! Sea of Kara! North Sea! Mediterranean Sea!

Red Sea! Madagascar! Cape of Good Hope! Ceylon! Philippines! China! Japan! California! Gala-

pagos Islands! Cape Horn! West Indies! Fossil, Hungary!

K. Sv. Vet. Akademiens Handliiigar. Bd 27. No 3. 8
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Yar. maxima Cl. — L. 0,2 1; B. 0,ii4 mm. Strife and puncta 9 in 0,oi mm.
Marine: Sendai, Japan, fossil (Brun Coll.)!

Var. tenuistriata. — L. O.is; B. 0,09 mm. Strife and puncta 16 in 0,oi mm.
Marine: Mexillones Guano (Deby Coll.)!

Var. undulata Cl. (1881). — L. 0,o7; B. O.oss mm. Margins triundulate. Striee 14, puncta

18 in 0,01 mm. — N. R. D. p. 7 PL II f. 19.

Marine: Galapagos Island!

Var. Centraster Cl. — L. 0,125; B. 0,oo7 mm. Areas broad with a group of 5 to 9 large

granules on both sides of the central nodule. Striae 13, puncta 20 in 0,oi mm. — Part. I PI. IV f. 14.

Marine: Mexillones Guano (Deby Coll.)!

Var. Schleinitsii Jan. (1881). — V. elliptic-lanceolate. L. 0,12; B. 0,o7 5 mm. Lateral areas

broad in the middle, narrower towards the ends. Striae 8 to 9 in 0,o 1 mm. — N. Schlein. A. S.

Atl. LXX f. 43. Jan. Gaz. XV f. 1.

Marine: Leton Bank (Atl.), Cape Horn (Petit).

Var. finitima Jan. — V. lanceolate, often with slightly triundulate margins. L. 0,ii to

0,14; B. 0,06 mm. Areas broad in the middle, suddenly narrowed towards the ends. Interior

margins of the areas convergent. Strife 9 to 13, puncta 14 to 17 in 0,oi mm. — Gazelle Exp.

XV f. 2 to 4, 18.

Marine: Falkland Islands (Deby Coll.)! Morocco! Madagascar! Columbo, Ceylon (Letour-

neur Coll.)!

Var. manca A. S. (1874). — V. elliptical. L. 0,i5; B. 0,o69 mm. Areas broad with con-

vergent interior margins. Strise 9, puncta about 12 in 0,oi mm. — Atl. Ill f. 17.

Marine: Campeachy Bay (Atl.).

Var. californica Grev. (1859). — V. elliptical. L. 0,07 to 0,oi; B. 0,04 to 0,053 mm. La-

teral areas very large, semielliptical, smooth. Strise 10, puncta 13 in 0,oi mm. — N. californica

Grev. Edinb. N. Ph. J. X p. 29 PI. IV f. 5. N. calif, var. campechiana Grun. in A. S. Atl. Ill f. 19.

Marine: California (Grev.), West Indies! Colon (Deby Coll.)! Campeachy Bay!

Var. circumsecta Grun. (1874). — V. elliptical. L. 0,06 to 0,19; B. 0,03 to 0,08 mm. Areas

large, semilanceolate, with numerous dots and sometimes, large puncta. Strise 9 to 15; puncta 10

to 18 in 0,01 mm. — N. polysticta var. circumsecta Grun. in A. S. N. D. p. 89 PL I f. 36, 42.

AtL III f. 27, 28. N. polysticta A. S. Atl. Ill f. 26. N. californica A. S. Atl. Ill f. 6. N.

Henned. var. granulata Grun. in A. S. Atl. Ill f. 3. Jan. Gazelle Exp. XV f. 14.

Marine: Finmark! North Sea! Mediterranean Sea! Red Sea! Ceylon! Madagascar! Mary-
land (Deby Coll.)! Florida! Cape Horn! Galapagos Islands! Mexillones Guano (Deby Coll.)! Hun-
gary, fossil (Deby Coll.)!

Var. neapolitana Cl. — V. elliptical with subcuneate ends. L. 0,15; B. 0,o7 8 mm. Areas

narrow, about Vs 0^' ^^^ breadth of the valve, with large, scattered dots. Strise 7,5, puncta

10 in 0,01 mm.
Marine: Gulf of Naples!

Var. nehulosa Greg. (1857). — V. ellipticaL L. 0,055 to 0,085; B. 0,025 to 0,04 2 mm. Areas

very large, suddenly narrowed at the ends, smooth. Strise 14 to 16, puncta 16 to 20 in 0,oi mm.
— N. nehulosa Greg. D. of Clyde p. 480 PL IX f. 8. Donk. B. D. p. 11 PL II f. 2. A. S. Atl.

Ill f. 14; LXX f. 44. Nav. Hennedyi Witt Archangelsk D. IX f. 5.
'

Marine: North Sea! Morocco! Mediterranean Sea! Madagascar! Ceylon! Galapagos Islands!

Florida! Fossil: Archangelsk (Witt).

The N. Hennedyi var. fossilis Pant. (II p. 47 PL XII f 207) has a narrower area, and
belongs probably to the var. nebulosa, to judge from the fine striation.

Forma bacillifera Pant. (1889). — L. 0,112 to 0,125; B. 0,o48 to 0,o«2 mm. Strife 16 to 18

in 0,01 mm. Areas with irregular linear markings. — N. hacillifera Pant. II p. 42 PL V f. 80;

N. Hennedyi rar. abnorm. A. S. Atl. CXXIX f. 14.
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Marine: Galapagos Islands! Hungary, fossil (Pant.).

The linear markings on the area are of no specific value, as they occur also in other
varieties of N. Hennedyi. Such a form with 11 striiE and puncta in 0,oi mm. 1 have found in

the Bory deposit (Hungary), this and another form v^ith 12 striis and 14 puncta in 0,01 mm.
from Nossi Be (Brun Coll.) may be associeted with N. rugosa Jan. Gaz. Exp. PI. XV f. 11 and
belong to the Nav. Hennedyi-tji^e.

Var.? difficilis Pant. (1893). — L. 0,0467; B. 0,03 mm. Strise 16 in 0,oi mm. (punctation
not figured). — N. difficilis Pant. Ill PL XLI f. 560.

Marine: fossil »Nyermegy» (Pant.).

Var. caliginosa Cl. a. i&ROVB (1891). — L. 0,08; B. 0,05 mm. Marginal stride and their
puncta 18 in 0,oi mm. Axial strise 21 in 0,oi mm. Areas large, covered with irregularly scat-

tered dots and with a large punctum oh one side of the central nodule. — Diatomiste I p. 67
PI. X f. 9.

Marine: Macassar Straits (Grove Coll.)!

Var. constricta Petit (1877). — V. slightly constricted in the middle. — Petit Campbell
I. D. p. 24 PI. IV f. 13.

Marine: Campbells Island.

Var. cuneata Grdn. (1874). — V. with cimeate ends. L. 0,083; B. 0,045 mm. Stri«e 9 in

0,01 mm. — A. S. Atl. Ill f. 4.

Marine: Campeachy Bay (Atl.).

Var. minuta Cl. (1881). — L. 0,o27 to 0,0.5; B. O.016 to 0,027 mm. Strise 8 or 10 (margi-

nal) to 9 or 14 (axial) in 0,oi mm. Puncta 13 to 17 in 0,oi mm. Areas narrow. — N. R. D.

p. 7 PI. I f. 15.

Marine: Galapagos Islands! Tahiti!

Var. taUtensis Cl. (1881). — L. 0,04 to 0,045; B. 0,oi7 to 0,023 mm. Strise 13 or 14

(marginal) to 15 or 17. (axial) in 0,oi mm. not distinctly punctate. Areas narrow. — N. R. D.

p. 8 PI. I f. 14.

Marine: Adriatic! Tahiti! Sandwich Islands!

19. N. COpiosa A. S. (1888). — V. elliptical. L. 0,i to 0,i7; B. 0,046 to 0,0 9 mm. Lateral

areas luneate, with convergent interior margins and with an elongated spot of short strise in the

middle. Marginal strise and their puncta 7 to 10 in 0,oi mm. Axial strife of 6 to 7 puncta. —
Atl. CXXIX f. 6.

Marine: Mexillones Guano!
This form might be regarded as a variety of N. Hennedyi (nearest to the var. manca).

20. N. illustra Pant. (1892). — V. elliptical. L. 0,13; B. 0,o55 mm. Lateral areas broad,

lunate, smooth, but with a longitudinal band of coarsely punctate strise in the middle. Marginal

strise 14, their puncta 27 to 28 in 0,oi mm. Axial band of strise moderately broad. — Pant. Ill

PL II f. 17. N. Ypsilon Cl. Part I- PL IV f. 10.

Marine: Bory, Hungary!

This is a very distinct form, remarkable not only for the band of strise in the middle of

the area, but by its extremely finely punctate strise.

21. N. Sandriana Grun. (1863). — V. elliptical. L. 0,i to 0,12; B. 0,o6 to 0,o7 mm. Areas

large, semielliptical, with dots, disposed in irregularly curved rows, and in the middle a longitu-

dinal band of punctate strise. Marginal strise 14 to 16 and their puncta 13 to 17 in 0,oi mm.
Axial strise of 3 to 8 puncta. — Verb. 1863 p. 153 PL IV f. 5. N. rimosa Grev. T. M. S. XIV
p. 129 PL XII f. 25 (1866).

Marine: Adriatic (Grun.), Red Sea (Deby Coll.)!
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Var. Icevis Cl. — L. 0,o7 to 0,n; B. 0,o5 to 0,o6 mm. Areas smooth. Marginal strife 10

to 13 and their puncta 11 to 16 in 0,oi mm. Axial striffi of 3 to 5 puncta. — N. Sandriana

A. S. Atl. Ill f. 10; LXX f. 45. Pant. I p. 28 PL IX f. 82.

Marine: North Sea (Bohuslan! Solswig, Atl.), S:t Brieuc (Atl.), Morocco! Balearic Islands!

Cannes! Red Sea (Deby Coll.)! Madagascar (Kinker Coll.)! Fossil, Hungary!

22. N. spectabilis Greg. (1857). — V. elliptical. L. 0,o7 to 0,12; B. 0,o3 to 0,o6 mm.
Lateral areas broad, convergent, narrowed in the middle. Striae 6 to 14, puncta 10 to 23 in 0,oi

mm. - D. of Clyde p. 481 PL IX f. 10. A. S. Atl. Ill f. 20-21. Donk. B. D. p. 12 PI. II f. 5.

N. Hennedii Janisch Guano p. 28 PL II f. 13. N. mikado Pant. Ill PL XXIII f. 334 (1893)?

Marine: Greenland! North Sea! Morocco! Mediterranean Sea! Adriatic! Red Sea! Bab el

Maiideb! Ceylon! Java! Philippines! Japan! Cape Horn (Petit), Colon (Deby Coll.)! Fossil: Au-
gamos Guano (Jan.), Hungary (Pant.), S:ta Monica, Calif.!

N. spectabilis is extremely variable and comprises forms connecting N. Uennedyi and N. Lyra,

no absolute limit existing between these three species.

Var. maxima Cl. — V. elliptical. L. 0,iii; B. 0,o8 mm. Areas linear. Strise 5 in 0,oi mm.
Puncta 7 in 0,oi mm. disposed in longitudinal rows.

Marine: Macassar Straits (Grove Coll.)!

Var. bullata Cl. — L. 0,ii; B. 0,o5 mm. Lateral areas with a row of large puncta. Striae

10, puncta 17 in 0,oi mm. — N. bullata var. obtusa Caste. Voy. Challenger p. 29 PL XXVIII f. 10.

Marine: Singapore!

Forma Molleriana Jan. (1881). — V. subhexagonal to elliptic-lanceolate. Lateral areas

narrow, scarcely narrowed in the middle. L. 0, i to 0,13; B. 0,o.5 to 0,o.^3 mm. Stria? 7, puncta 10

in 0,01 mm. — N. bullata var. Molleriana A. S. Atl. LXX f. 51, 52.

Marine: Australia (Atl.).

Var. madagascarensis Cl. — V. with subcuneate ends. L. 0,i25 to 0,155; B. 0,o62 to 0,o68

mm. Strise and puncta 13 in 0,oi mm.; the latter forming almost straight longitudinal rows.

Marine: Madagascar (Van Heurck Coll.)! Nossi-Be (Tempere)!

Var. controversa A. S. (1874). — L. 0,09; B. 0,035 mm. Lateral areas in the middle linear,

dilated and then narrowed towards the margins. Striae 10, puncta 13 in 0,oi mm. — N. Hennedyi

var. controversa A. S. Atl. Ill f. 5.

Marine: Campeachy Bay (Atl.).

Var. abbreviata Cl. — V. with slightly constricted middle and broad, cuneate ends. L. 0,083;

B. 0,03 mm. Areas short not reaching to the ends of the valve. Striae 12 (axial and terminal

15), puncta 15 in 0,oi mm.
Marine: Madagascar!

Var. Rattrayi Pant. (1889). — V. elliptic-lanceolate. L. 0,0775; B. 0,o32 mm. Areas as in

var. abbreviata. Marginal striae 10, terminal 15 in O.ui mm. finely punctate. — N. Rattrayi 'Paj^it.

II p. 52 PL XXX f. 427.

Marine: Hungary, fossil (Pant.).

Var. emarginata Cl. — V. elliptical. L. 0,o7 to 0,n ; B. 0,03 to 0,042 mm. Areas broad,

notched in the middle. Striae 12, puncta 18 in 0,oi mm. Central nodule sometimes transversely

dilated. — N. excavata A. S. Atl. Ill f. 22—25. Janisch Gazelle Exp. XV f. 22.

Marine: Sierra Leone (Deby Coll.)! Japan (Atl.), Campeachy Bay (Atl.), Nottingham,
Maryl. fossil (Rae Coll.)!

Var. Angelorum Cl. a881). — V. elliptical. L. 0,o85 to 0,2; B. 0,04 7 to 0,o9 mm. Areas
broad sinuate in the middle, attenuate towards the ends, smooth. Striae 7 to 15, puncta 14 to

16 in 0,01 mm. Central nodule sometimes transversely dilated. — N. excavata var. Angdorum
Cl. N. R. D. p. 8 PL II f. 20. N. OsivaJdi Janisch, N. excavata var. mesoleia Grun. in A. S. Atl,

LXX f. 46 (1881).
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Marine: California, fossil (Monterey, S:ta Monica, S:ta Maria, S:n Redondo)! Bolivia Guano

!

Intermediate forms to typical Var. excavata occur in the California earth.

Var. hungarica Pant. (1889). — L. 0,ii4; B. 0,o6 mm. Strise 22, puncta 20 in 0,oi mm.
Area with a few scattered dots. — N. Oswaldi Pant. II p. 52 PI. XXV f. 370.

Marine: Hungary, fossil (Pant.).

Var. excavata Geev. (1866). — L. 0,o76 to 0,i4; B. 0,06.5 to 0,o7 mm. Areas as in var.

Angelorum, but with numerous, scattered dots. Striae 14 to 16; puncta 12 to 14 in 0,oi mm. —
N. excavata Grbv. T. M. S. XIV p. 130 PI. XII f. 15. Nav. Oswaldi Janisch Gaz. Exp. XV f. 12.

Marine: Red Sea (Grev.), Madagascar! S:ta Monica, Calif., fossil! Hungary, fossil!

23. N. anstralica A. S. (1874). — V. elliptical. L. 0,o45; B. 0,022 mm. Lateral areas

linear, with slightly concave exterior margins, tapering towards the ends, abbreviate. Strise 11

in 0,01 mm. Puncta? — Atl. II f. 37. f. 12?

Marine: S:t Vincent (Austr.).

This species, unknown to the author, appears to be a small variety of N. spectabilis or a

form of N. Lyra var. atlantica.

24. N, genifera A. S. (1874). — V. lanceolate. L. 0,i3 to 0,i6; B. 0,o5 to 0,o6 mm. La-
teral areas narrow, constricted in the middle, slightly convergent. Marginal striae 9 and their

puncta 9 in 0,oi mm., the latter forming longitudinal rows. Axial striae 9 in 0,oi mm. composed

of about 3 puncta. Puncta of the striae are confluent close to the sinuses of the areas. ~ Atl. II f. 6.

Marine: Colon (Deby Coll.)! Puerto Caballo (Atl.).

25. N. abrupta Greg. (1857). — V. elliptical. L. 0,0.55 to 0,o85; B. 0,022 to 0,o34 mm.
Axial areas distinct, narrowed towards the central nodule and the ends. Lateral areas narrow,

short, constricted in the middle and with convergent interior margins. Striae 10 in 0,oi mm.,

finely punctate; puncta about 23 in 0,oi mm. or indistinct. — N. Lyra var. abrupta Greg. D. of

Clyde p. 486 PL IX f. 14, 14 b. N. abrupta Donk. B. D. p. 13 PI. II f. 6. A. S. N. S. D. I

f. 37. Atl. Ill f. 1, 2. V. H. Syn. p. 94 PI. X f. 4.

Marine: Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Black Sea! Red
Sea! Labuan! China! Fossil: Hungary (Pant.).

N. abrupta seems to be a distinct species, not closely connected with the others, distinguished

by its axial area and the fine punctation of the striae.

26. N. clavata Greg. (1858). — V. elliptical, with rostrate ends. L. 0,o4 to O.09; B. 0,022

to 0,05 5 mm. Lateral areas usually broad and semilanceolate with divergent ends. Marginal

striae 10 to 14, axial striae 14 to 16, puncta 16 to 20 in 0,oi mm. — T. M. S. IV p. 46 PL V f. 17.

Donk. B. D. p. 15 PL II f. 8. A. S. N. S. D. I f. 33. Atl. LXX f. 50. K Wrighti O'Meara

M. J. VII p. 116 PI. V f 4 (1867). N. Hennedyi var. clavata V. H. Syn. p. 93. N. Lyra var.

A. S. Atl. LXX f. 47.

Marine: North Sea! Mediterranean Sea! Red Sea! Seychelles! Madagascar! Ceylon! Sumatra!

Singapore! China! Japan! Samoa! Galapagos Islands! West Indies! Florida! Delaware! Connecticut!

Var. caribcea A. S. (1874). — Lateral areas contracted in the middle. L. 0,ii; B. 0,o44

mm. Striae II, puncta 13 in 0,oi mm. — N. caribcea A. S. N. S. D. I f. 40. Atl. II f. 17; LXX f. 48.

Marine: North Sea (A. S.), Jamaica (Atl.), Mediterranean Sea (Peragallo).

Forma minor Cl. — L. 0,o65; B. 0,028 mm. Striae 13 in 0,oi mm. Puncta indistinct.

Marine: Colon (Deby Coll.).

These varieties connect N. clavata with N. spectabilis.

Var. exsul A. S. (1874). — V. constricted in the middle. L. 0,044 to 0,o68; B. 0,o2i to 0,o;58

mm. Lateral areas broad, sometimes dotted. Marginal striae 11 to 14, puncta 17 to 20 in 0,oi

mm- Axial striae 12 to 18 in 0,oi mm. — N. exsul A. S. Atl. 11 f. 13.
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Marine: Balearic Islands! Seychelles (Van Heurck Coll.)! Labuan! Galapagos Islands! Flo-

rida! Carapeacliy Bank (Atl.).

Var. rhombica Cl. — V. rhomboid or broadly lanceolate. L. 0,io5 to 0,125; B. 0,o56 to

0,0 7 5 mm. Lateral areas broad, tapering from the middle to the ends, where they reach the

margin. Strise 12 to 13, puncta 15 in 0,oi mm. — Part I PL IV f. 11.

Marine: Morocco! Galapagos Islands.

Forma minuta. — L. 0,055; B. 0,035 mm. Striae 19, puncta 22 in 0,oi mm., the latter

disposed in longitudinal rows.

Marine: Sumbava (Kinker Coll.)! Seychelles (Van Heurck Coll.)!

Var. proxima Jan. — V. broadly lanceolate. L. 0,io5 to 0,15; B. 0jO56 to 0,07 mm. La-

teral areas narrow, subparallel, gradually tapering towards the ends, where they reach the margin.

Striae 9 to 10 in 0,oi mm. — N. proxima A. S. Atl. LXX f. 49. Jan. Gazelle Exp. XV f. 5 to 7,

Marine.

This variety is nearly akin to var. rhomhica, but has narrow lateral areas and connects

N. clavata with certain forms of N. Lyra.

Var. elongata Perag. (1888). — V. with rounded not rostrate ends. L. 0,ii; B. 0,o43 mm.
Striffi 14 in 0,oi mm. — Villefr. D. p. 48 PI. V f. 37.

Marine: Mediterranean Sea (Perag.).

This variety connects N. clavata with N. Hennedyi.

Var. indica Gebv. (1862). — V. elliptical, rostrate. L. 0,i to 0,i6; B. 0,u56 to 0,ofi8 mm.
Lateral areas broad, semilanceolate, with scattered dots. Striae 12, puncta 16 to 17 in 0,oi mm.
— N. indica Grbv. T. M. S. 1862 p. 95 PL IX f 13. Janisch Gazelle Exp. XV f. 15, 19, 20.

N. hibernica O'Meara M. J. VII p. 115 PL V f. 1 (1867). N. Hennedyi var. granulata Lbud. Portm.

D. de Ceylon IX f. 88.

Marine: Honduras (Grun.), Ceylon! Sumbava (Kinker Coll.)! Macassar Straits! Manilla!

Cebu (Rae Coll.)!

27. N. diifluens A. S. (1874). — V. elliptical with broad rostrate and truncate ends.

L. 0,045; B. 0,023 mm. Lateral areas linear, slightly convergent. Striae 10 in 0,o 1 mm., distinctly

punctate. The axial striae form a band, broader than that of the marginal striae. Central area

dilated towards the lateral areas. —• Atl. II f. 15.

Marine: Campeachy Bank (Atl.).

28. N. samoensis Grun. (1881). — V. linear with rounded ends. L. 0,o68; B. 0,012 mm.
Lateral areas narrow, more approximate to the margin than to the median line, convergent at

the ends. Striae 10 in 0,oi mm. — A. S. Atl. LXX f. 41.

Marine: Samoa (Atl.).

29. N. distenta A. S. (1874). — V. elliptical, rostrate, with slightly convex margins, con-

stricted in the middle. L. 0,06; B. 0,027 mm. Lateral areas narrow, constricted in the middle.

Striae 10 in 0,oi mm. not distinctly punctate. — Atl. II f. 14.

Marine: Campeachy Bank (Atl.).

Seems to be a variety of some of the forms intermediate between N. clavata and N. Lyra.

30. N. approximata Grbv. (1859). — V. lanceolate, frequently with cuneate or subrostrate
ends, and with parallel margins. L. 0,o75 to 0,15; B. 0,04 to 0,08 mm. Lateral areas narrow,
convergent at the ends. Striae 7,5 to 10; puncta 10 to 15 in 0,oi mm.

Forma typica. Broadly linear with cuneate ends. L. 0,ii; B. 0,04 6 mm. Striae 8, puncta
11 in 0,01 mm. — N. approximata Grev. Edinb. N. Ph. J. X p. 28 PL IV f. 4. Cl. West. Ind.
D. p. 4 PL I f. 1. N. Hennedyi var. niceeensis Perag. Villefr. D. p. 47 PL V f. 39 (1888).

Marine: California guano (Grev.), Florida! West Indies! Connecticut! Ceylon! Madagascar'
Tahiti!
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Var. Couperi Bail. (1850). — V. slightly constricted in the middle. — Pinnul. Couperi

Bail. Smiths Oontr. II p. 39 PI. II f. 33.

Marine: Florida (Bail.).

Var. Kittoniana A. S. (1874). — V. broadly lanceolate. L. 0,o7.5 to 0,i.t; B. 0,o4 to 0,o8

mm. Strise 7,5 to 10, puncta 10 to 15 in 0,oi mm. — N. Kittoniana A. S. Atl. II f. 10.

Marine: Brazil (Deby Coll.)! Porto Seguro (Deby Coll.)! Colon (Deby Coll.)! Pensacola!

Qampeachy Bay! Sierra Leone (Deby Coll.)! Red Sea! Ceylon (Lend. Fortm.), Seychelles (Van
HeurckColi.)! Mauritius (Deby Coll.)!

31. N. turgidula Pant. (1893). — V. broadly elliptical with rounded ends. L. 0,04 7;

B. 0,03.3 mm. Lateral areas narrow, broader in the middle and convergent at the ends. Striae

13 in 0,01 mm. coarsely punctate. — Pant. Ill PI. XXXII f. 462.

Marine : Hungary, fossil (Pant.).

32. N. Lyra Ehb. (1843). — V. elliptical with rounded or rostrate ends. L. 0,o5 to 0,i8;

B. 0,026 to 0,06 mm. Lateral areas narrow, linear, constricted in the middle, or not, divergent at

the ends or not. Striae 6 to 14; puncta 7 to 18 in 0,oi mm.
Var. elliptica A. S. (1874). — V. elliptical, with rounded to subrostrate ends, or subhexa-

gonal. L. 0,12 to 0,i8; B. 0,04 to 0,0 6 mm. Lateral areas linear, convergent towards the ends.

Striae 6 to 7, puncta 7 to 11 in 0,oi mm. — N. S. D. PI. I f. 39. Atl. II f. 29. V. H. Syn. X
f. 2. Janisch Gazelle Exp. XV f. 23.

Marine: North Sea! Mediterranean Sea! Red Sea! Ceylon! Madagsiscar! Seychelles (Van

Heurck Coll.)! Sumatra (Deby Coll.)! Philippines! Singapore! Fossil: Moravian Tegel!

Forma bullata Norm. (1861). — L. 0,i3 to 0,i6; B. 0,o6 to 0,o7 mm. Areas with a row of

large puncta. Striae 6, puncta 11 in 0,oi mm. — JSf. bullata Norm. T. M. S. 1861 p. 8 PI. II f. 7.

A. S. Atl. Ill f. 8—9.

Marine: Ceylon (Letourneur Coll.)! Macassar Straits (G-rove Coll.)! Japan (Atl.), Australia

(Norm.), Samoa (Atl.).

Var. JEhrenbergii Cl. — V. elliptical, with rostrate ends. L. 0,05 to 0,i65; B. 0,o26 to

0,054 mm. Lateral areas constricted in the middle, with divergent ends. Striae 9 to 12, puncta

16 to 21 in 0,01 mm. — N. Lyra Ehb. Am. I: i f. 9 a. Greg. D. of Clyde PI. IX f. 13 b. Jan.

Rabh. Honduras D. Ill f. 7. Janisch Guano PL I A f. 26. Donk. B. D. p. 14 PL II f. 7.

A. S. Atl. II f. 11, 16, 25. V. H. Syn. p. 93 PL X f. 1. Janisch Gazelle Exp. XV f. 13. N. Gre-

goryam Grev. M. J. V. p. 10 PL III f. 7 (1857).

Marine: North Sea! Mediterranean Sea! Red Sea! Madagascar! China! Japan! Sumatra!

Australia! Samoa! Galapagos Islands! Honduras (Jan. Rabh.). Brazil! Florida! New York! Fossil:

Baltchik!

Var. dilatata A. S. (1874). — V. elliptical, rostrate. L. O.os; B. 0,044. Lateral areas

slightly convergent. Striae 11, puncta about 14 in 0,oi mm. — Atl. II f. 26.

Marine: Gulf of Mexico (Atl.).

Var. denudata Grun. Ms. — V. elliptic-lanceolate. L. 0,i; B. 0,o45 to 0,o5 mm. Lateral

areas as in the var. Ehrenbergii, but dilated as they reach the margins of the valve. Striae 10,

puncta 17 in 0,oi mm.
Marine: S:ta Monica, Calif, fossil!

Var. atlantica A. S. (1874). — V. elliptical, with parallel margins and cuneate ends. L. 0,o6

to 0,i; B. 0,026 to 0,032 mm. Lateral areas not reaching to the margins of the valve. Striae 9

to ll^'in 0,0 1 mm. Puncta very close. - N. S. D. I f. 34. Atl. II f. 33? N. Couperi Atl. II

f. 12? N. Lyra dilatata perpusilla Pant. I p. 27 PL XVII f. 150.. N. Lyra rar. elliptica A. S.

N. S. D. PL I f. 35, 38.

Marine: North Sea! Hungary, fossil (Pant.).

This var. graduates into N. connectens Grun.
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Var. subelliptica Cl. — V. elongated, elliptical, non rostrate. L. 0,065 to 0,i3; B. 0,035 to

0.04 8 mm. Lateral areas as in var. Ehrenbergii. Strise 9 to 11, puncta 17 to 22 in 0,oi mm.
Marine: Spitsbergen! Finmark! North Sea! Japan! Philippines! Fossil at Bory Hungary!

Monterey and S:ta Monica, Calif.! Mexillones guano (Deby Coll.)!

This variety is nothing but a non-rostrate form of the var. Ehrenbergii and graduates into

N. spectabilis. Such transitional forms are the fig. 9 PL XV in Janisch Gazelle Exp. D. N. Lyra

var. producta Pant. Ill PL XXXIIl f. 466 and var. acuta f. 468, var. hungarica Pant. PL XXXIV
f. 479. A specimen in Deby's Coll. from Bory in Hungary approaches very near to N. Hennedyi

var. fossilis Pant. II PL XII f. 207.

Var. insignis A. S. (1874). — V. elliptical. L. 0,05 to 0,o68; B. 0,027 to 0,032 mm. Lateral

areas distant, abbreviate. Striaj strongly radiate, 10 (middle) to 13 (ends), puncta 18 in 0,oi mm.
— Atl. II f. 27.

Marine: Japan (Atl.), Madagascar!

Var.? seductilis A. S. (1874). — V. elliptical with rounded ends. L. 0,05; B. 0,oi5 mm.
Areas slightly convergent. Strise 14 in 0,oi mm. — N. sed. A. S. Atl. 11 f. 35, f. 36?

Marine: Ceylon (Atl.).

Var. acuta Pant. (1889). — V. broadly elliptical, with acute ends. L. 0,09 to 0,0 4 mm.
Striae 12 in 0,oi mm. — Pant. II p. 50.

Marine: Hungary, fossil (Pant.).

Ya,r. producta Pant. (1889). — V. elongate-elliptical. L. 0,145; B. 0,057 mm. Striae 12 in

0,01 mm., slightly radiate. — Pant. II p. 50.

Marine: Hungary, fossil.

Var. recta Grbv. (1859). — V elongated, lanceolate, frequently with slightly rostrate ends.

L. 0,135 to 0,21; B. 0,047 to 0,o7.s mm. Axial part not distinctly elevated towards the ends.

Lateral areas linear, parallel, approximate to the median line. Strise 7 to 12; puncta 10 to 12

in 0,01 mm., forming longitudinal, undulating rows. — Edinb. N. Ph. J. X p. 28 PL FV f. 3

(1859). A. S. Atl. II f. 18. Peragallo Villefr. D. p. 49 PL IV f. 36. Janisch Gaz. Exp. XV f. 8.

Marine: Mediterranean Sea (Perag.), S:t Peter Hungary, fossil! Rio Janeiro (Deby Coll.)!

Gulf of Mexico (Atl.), California guano (Grev.), Seychelles and Samoa (Van Heurck Coll.)!

Forma fornicata A. S. (1874). — Lanceolate. L. 0,15; B. 0,057 mm. Striae 8, puncta 9

in 0,01 mm., crossed by an arcuate, blank line. — Atl. II f. 9.

Marine.

Forma abnormis A. S. C1874). — Lanceolate. L. O.ies; B. 0,o6 mm. Lateral areas mode-
rately broad. Striae 8, puncta about 10 in 0,oi mm. Median striae much closer and more finely

punctate. — Atl. II f. 8.

Marine: Zanzibar (Atl.).

Var. subcarinata Grdn. (1874). — As var. recta, but with the axial part of the valve
elevated. Striae 11 to 16, puncta 12 to 14 in O.oi mm. — A. S. Atl. II f. 5.

Marine: Ceylon! Seychelles! Java (Kinker Coll.)! Singapore! Philippines! Samoa! Tahiti!

Var. signata A. S. (1874). — As var. recta, but with an orbiculai- spot on both sides of

the central nodule, crossed in the middle by a longitudinal, fissure-like marking. L. 0,o9 to 0,i6;

B. 0,035 to 0,07 mm. Striae and puncta 10 in 0,oi mm. — Atl. II f. 4. N. Zanzibarica var.

A. S. Atl. CXXIX f. 4. N. Zauzib. var. zebuana Castr. Voy. Challenger p. 31 PL XX,VIII f. 8.

Marine: Gulf of Mexico (Atl.), Elephanta Island (Atl.), Hongkong (Rae Coll.)! Cfebu!

Var. sansibarica Grev. (1866). — As. var. recta, but with an orbicular spot on both sides

of the central nodule, inside which the puncta form a star of radiate lines. L. 0,2 to 0,24'

B. 0,06 to 0,07 mm. Striae and puncta 8 to 9 in 0,oi mm. — N. zanz. Grev. T M S 1866
p. 129 PL XII f. 24. A. S. Atl. II f. 3.

Marine: Zanzibar! Seychelles! Madagascar! Sumatra!
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Var. Mobertsoniana Grev. (1863). — V. lanceolate. Margins usually with three to four

slight undulations. L. 0,i to 0,i5; B. 0,058 to 0,065 mm. Lateral areas linear, parallel, approxi-

mate. Striae 7 to 8, puncta 7 to 9 in O.oi mm. — N Boh. Gkev. T. Bot. Soc. Edinb. Vol. VTTT

p. 235 PI. Ill f. 9. A. S. Atl. II f. 7.

Marine: Ceylon! Singapore! Manilla! New Caledonia! Samoa!
Forma bullata Cl. ^ L. O.ies; B. 0,o7 mm. Striae 6, puncta 6 to 7 in 0,oi mm. Lateral

areas with a row of large puncta.

Marine: Hongkong (Deby Coll.)!

33. N. Durandii Kitton (1888). - V. lanceolate with elevated axial part. L. 0,32; B. 0,i

mm. Lateral areas approximate, parallel, narrow. Striae 10 in 0,oi mm., very slightly radiate,

composed of elongated puncta, forming longitudinal straight rows, 4 in 0,oi mm. Axial striae 10

in 0.01 mm., composed of 2 to 3 puncta. — A. S. Atl. CXXIX f. 1.

Marine: Singapore! Java (Deby Coll.)!

Var. intermedia A. S. (1888). — V. elliptical-lanceolate. L. 0,i6; B. 0,06 3 mm. Lateral

areas with a row of large puncta. — Atl. CXXIX f. 3.

Marine: Singapore.

Var. rhomboides Castrac. (1886). — V. with triundulate margins. L. 0,i9 to 0,23; B. 0,06

to 0,07 6 mm. Lateral areas with a row of large puncta. Striae 8 in 0,oi mm. — N. bullata var.

rhomb. Castrac. Voyage Challenger p. 30 PI. XXX f. 17. N. Durandii var. rhomb. A. S. Atl.

CXXIX f. 2.

Marine: Hongkong! Cebu (Rae Coll.)! Singapore (Atl.).

34. N. Reichardtii Grun. (1879). — V. elliptical. L. 0,022 to 0,029; B. 0,oii5 to 0,02 mm.
Lateral areas linear, convergent towards the ends, in the middle united by the stauroid trans-

versely dilated central nodule. Striae 13 to 17 in 0,oi mm., very finely or indistinctly punctate.

On the part enclosed by the lateral areas are no, or indistinct, striae. — Cl. M. D. 208 to 210. A.

S. Atl. LXX f. 23 to 29. V. H. Syn. PI. X f. 9.

Marine: Norway, Grip! Adriatic!

Var. Tschutchschorum Cl. (1883). — L. 0,i; B. 0,oo65 mm. Striae 13 in O.oi mm. —
N. Tsch. Vega p. 472 PI. XXXVII f. 48.

Marine: Cape Deschneff!

35. N. pygmaea Kutz (1849). — V. hyaline elliptical. L. 0,o28 to 0,045; B. 0,oi6 to 0,024

mm. Lateral areas convergent and constricted in the middle. Striae fine, about 26in0,oi mm. —
Sp. Alg. p. 77. W. Sm. B. D. II p. 91. Donk. B. D. p. 10 PL I f. 10. A. S. N. S. D. I f. 43.

Atl. LXX f. 7. V. H. Syn. p. 94 PI. X f. 7. N. minutula W. Sm. B. D. I p. 48 XXXI f. 274 (1853).

Brackish water: Spitsbergen! Finmark! Sea of Kara! North Siberian Sea! Baltic! North

Sea! Magdeburg (Atl.), Argentina! Galapagos Islands!

36. N. forcipata Grev. (1859). — V. elliptical with rounded ends. L. 0,04 to 0,08;B. 0,02

to^0,o26 mm. Median line with incrassate median pores. Lateral areas narrow, constricted in the

middle, with convergent ends. Striae 13 in 0,oi mm., finely punctate. — M. J. VII p. 83 PL VI

f. 10, 11. DoNK. B. D. p. 12. PL II f. 4. A. S. N. S. D. I f. 45, II f. 16, 18. Atl. LXX f. 17.

V. H. Syn. p. 94 PL X f. 3.

Marine: Greenland!. North Sea! Mediterranean Sea! Black Sea! Red Sea! Cape of Good

Hope! Nicobar Islands! Philippines! California! Galapagos Islands! Florida! Fossil, Hungary (Pant.).

Var. punctata Cl. — L. 0,o6; B. 0,025 to .0,03 mm. Striae 10 in 0,oi mm. punctate, puncta

10 to 16 in 0,01 mm.
Marine: Morocco! Seychelles (Van Heurck Coll.)! Manilla (Deby Coll.)!

K. Sv. Vet. Akad. Hand). Band 27. N:o 3. • 9
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Var. versicolor Grun. (1874). — Lateral areas broader, not constricted in the middle. Stritu

10 in 0,0 1 mm. punctate, puncta 17 to 20 in 0,oi mm. — N. versicolor Gkun. A. S. N. S. D. II

f. 17. Atl. LXX f. 18 to 22. V. H. Syn. PI. X f. 6. N. rovignensis GtRUN. in Cl. M. D. N:o 209

(1879). N. seductilis var. Perag. Villefr. D. p. 49 PL II f. 20.

Marine: North Sea! Mediterranean Sea! Adriatic! Sumatra!

Var. nummularia Grbv. (1859). — V. nearly orbicular. L. 0,023 to 0,04.5; B. 0,oi7 to 0,o3 8

ram. Striae 10 in 0,oi mm. finely punctate, puncta about 18 in 0,oi mm. — N. numm. Grev.

Edinb. N. Ph. J. X p. 29 PL IV f. G. iV: forcip. var. nummularoides Grun. A. S. Atl. LXX f. 30,

31, 39, 40 (1881).

Marine: Adriatic (Atl.), Bab el Mandeb! Madagascar! Cape of Good Hope (Atl.), Java!

California guano (Grev.), Florida!

Var. suhorbicularis Grun. (1880). — As var. nummvilaria, but with closer striae, 13 to 14

in 0,01 mm. L. 0,oi8 to 0,036; B. 0,oi2 to 0,024 mm. — V. H. Syn. PL X f. 5.

Marine: Spitsbergen! North Sea! Balearic Islands! Seychelles! Zulu Sea (Deby Coll.)! Gala-

pagos Islands!

Var. densestriata A. S. (1881). — Eliptical. L. 0,o3 to 0,o6; B. 0,oi2 to 0,oi8 mm. Striae

15 to 22 in 0,oi mm. — Atl. LXX f. 12 to 16. N. fore. var. minor A. S. Atl. LXX f. 32. A. S.

N. S. D. I f. 44.

Marine: North Sea! Corsica! Cape of Good Hope! Java! Japan! Campeachy Bank (Atl.).

This variety connects N. foreipatu and N. pygmcea, so that the latter might be regarded as

a variety of N. forcipata.

Var. balnearis Grun. (1880). — V. linear-elliptical. L. 0,03 7; B. 0,oi mm. Lateral areas

not constricted in the middle, and forming by their junction a broad stauros. Striae 18 in 0,oi

mm. — ]Sf. pygm. var. balnearis Grun. in V. H. Syn. X f. 8.

Slightly brackish water: Sweden, Ronneby, fossil!

Additional.

N. seriosa Pant. (Ill PL XXXII f. 464). — Elliptical, rostrate-acuminate. L. 0,047; B. 0,033

mm. Lateral areas moderately broad, with scattered linear markings, very slightly constricted in

the middle and convergent at the ends. Striae 12 in 0,oi mm. distinctly punctate.

Marine: Hungary, fossil (Pant.).

Naviculse Lsevistriatse Cl.

Valve in outline more or less lanceolate. Axial area linear, abruptly dilated around the

central nodule to an orbicular space, or transverse fascia, or uniting with the central area in a

more or less broad, lanceolate space. Striae usually coarse, radiate, not distinctly punctate or

lineate, not crossed by longitudinal lines or furrows. Terminal fissures of the median line usually

small and indistinct. Connecting zone not complex.

This section is remarkable for its apparently smooth striae, and might on that account have
been placed in the genus Pinnularia. But most of the species bear a closer relationship to the

true Naviculae than to the Pinnulariae, and, besides, it is possible that the striae may be only
apparently smooth. Nav. palpebralis, which I place in the section, is usually described and figured

as having distinctly punctate striae, but I have never been able to detect any punctate character

in its striae. It does however contain several forms (as for instance Nav. bituminosa) which are

closely related to species of Pinnularia, belonging to the section divergentes of that genus. On
the other hand several species shew a close affinity to those of the section Entoleice of Navicula.
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Thus, it appears that the forms of the la'vistriatfB are intermediate between the Pinnulariaj and
the true Naviculse.

The species of this group are usually inhabitants of brackish water and sestuaries. but
there are also purely marine forms among them.

Artificial hey.

I

J
. Valve sigmoid.... . ... . ... X Raeana Caste.

straight . . . . . 2.

„
I
Axial area abruptly dilated into an orbicular central area or transverse fascia ... 3.

\ Axial and central area uniting into a lanceolate or linear space 7.

., I
Median strise of equal length . . . 4.

1 — — alternately longer and shorter . ... .... X. lauta Grun.

Central area orbicular . . . 5.

— — a transverse fascia . ... 6.M
I
Valve acute or rostrate . xV. elegans W. Sm.

I — obtuse X. Chyzerei Pant , N. discernenda Pant., N. grata Pant.

^ j
Valve large. L. about 0,06 mm X. bituminosa Pant.

\ — small. L. about 0,02 mm. . . . . X. megastauros Cl.

„
J
Valve triundulate .... X. Areschougiana Geun. (N. palpebralis r. Botteriana Grun.).

t — not — 8.

„ , Striae radiate throughout . .... . 9.

Terminal striae convergent or parallel . ... 12.

„ ( Median striae of equal length . . .... 10.

'

\ — — alternately longer and shorter . . 11.

-„ j Area very broad N. marginulata Cl.

\ — medium sized X. palpebralis Bbeb.

Area narrow X. Vahliana Gk0N.
— rhombic-lanceolate N. solida Cl.

Valve elliptical N. Kochii Pant.

"•{
(Vail

) — lanceolate 13

.,„ ( Strise coarse, distant, 4 to 8 in 0,01 mm X. yarrensis Geun.
'

\ — closer, 8 to 9 in 0,01 mm X. halionata Pant.

1. N. bituminosa Pant. (1889). — V. linear-lanceolate, with subacuminate ends. L. 0,o65;

B. 0,0 145 mm. Central pores of the median line somewhat approximate. Axial area narrow, linear.

Central area a broad suborbicular fascia, almost reaching the margin. Strige 10 in 0,oi mm.,

divergent in the middle, convergent at the ends. — Pant. II p. 42 PI. VII f. 137.

Brackish water: Hungary fossil!

Var. latecapitata Pant. (1889). — V. linear, with broad, rostrate ends. L. 0,o64; B. 0,oi35

mm. Striae 8,5 to 9 in 0,oi mm. — Pant. II 1. c. f. 133.

Brackish water: Gyongyos Pata, Hungary fossil (Pant.).

Var. robvsta Pant. (1889). — V. with capitate-rostrate ends. L. 0,08.5; B. 0,oi8 mm. Cen-

tral area lanceolate. Strise 10 to 11 in 0,oi mm. — Pant. II PI. XI f. 202.

Brackish water: Erdobenye, Hungary, fossil (Pant.).

Var. signata Pant. (1889). — V. linear-lanceolate, with obtiise ends. L. 0,o68; B. 0,oi8 mm.
Central area a transverse fascia reaching nearly to the margin. Stria?. 11 to 12,.t in 0,oi mm. —
Pant. II p. 43. N. bit. v. valida PI. V f. 89.

Brackish water: G-yongyos Pata, Hungary, fossil (Pant.).

Var. staurophora Pant. (1889) — V. lanceolate. L. 0,o54 to 0,075; B. 0,oi3 to 0,oi5 mm.

Central area a broad fascia, reaching to the margin. Striae 10 to 11 in 0,oi mm. — Pant. II

PI. V f. 87, 88.

Brackish water: Hungary fossil (Pant.).

Var.? cificta Pant. (1889). — V. lanceolate, with obtuse ends. L. 0,075; B. 0,016 mm.

Area lanceolate, very wide. Striae 12,5 in 0,oi mm. — Nav. cincta Pant. II p. 44 PI. XI f. 196.

Brackish water: Hungary, fossil (Pant.).
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Nar. bitnminosa is a variable species, which is closely akin to Finnularia, section divergentes.

On the other hand some of its varieties seem to be akin to varieties of Nav. Yarrensis. The areas

are subject to great variation, and there are gradual passages from forms vs^ith a perfect trans-

verse fascia, to forms with the central and axial areas uniting in a lanceolate space. As the

most extreme form of this kind I regard Nav. cincta Pant,, vsrhich I know only by the figure in

Pantocsek's work. Pantocsbk considers it as a distinct species, and if so another name is neces-

sary, as the name cincta has been used for another, well known species.

2. N. Chyzereii Pant. (1889). — V. elliptic-lanceolate, with obtuse extremities. L. 0,u6b;

B. 0,0 19 mm. Axial area distinct, linear, abruptly dilated to an orbicular central area. StricE 8

to 10 in 0,0 1 mm. divergent in the middle, convergent at the ends. — Pant. II p. 43 PI. Y f. 96.

Brackish water: Hungary, fossil!

3. N. discernenda Pant. (1889). — V. linear-elliptical, with subcuneate ends. L. 0,o3 7 to

0,05; B. 0,012 to 0,0 13 mm. Axial area very narrow; central area large, orbicular. Strise 12 to

14 in 0,01 mm. divergent in the middle, convergent at the ends. — Pant. II p. 45 PL XXII f. 335.

Brackish water: Hungary, fossil!

N. discernenda is closely akin to N. Ghygereii and scarcely more than a small variety with

somewhat closer strise.

4. N. grata Pant. (1889). — V. narrow, elliptic-lanceolate. L. 0,o84; B. 0,oi5 mm. Median

pores distant. Axial area narrow linear, strongly dilated in the middle. Strise 11 in 0,oi mm.,

divergent in the middle, convergent at the ends, their terminations angularly bent. — Pant. II

p. 46 PL II f. 21.

Brackish water: Hungary, fossil (Pant.).

5. N. elegans W. Sm. (1853). — V. lanceolate, with acute ends. L. 0,i; B. 0,027 mm.
Median line with distant central pores and semicircular terminal fissures. Axial area very narrow;

central area large, orbicular. Strise 9 in 0,oi mm., strongly divergent in the middle, convergent

at the ends. — Br. D. I p. 49 PL XVI f. 137. Donk. Br. D. p. 23 PL IV f. 1.

Marine to brackish: England! Bohuslan!

Var. ciispidata Cl. — V. rostrate. L. 0,o8; B. 0,02 mm. Strise closer, about 12 in 0,oi mm.
Brackish water: Atlantic coast of North America!

6. N. lauta Grun. (1888). — V. linear-elliptical, with subcuneate ends. L. 0,095; B. 0,028

mm. Axial area lanceolate, dilated in the middle. Median line with the terminal fissures in

contrary directions (Grrun.). Strise 13 (9 to 10 Grrun.) in 0,oi mm. 'divergent in the middle, con-

vergent at the ends, in the middle alternately longer and shorter. — V. H. Types 542 Bot.

Centralbl. XXIII p. 324. Icon. n. Part. I PL I f. 30.

Brackish water: South Yarra, Australia!

7. N. megastauros Cl. (1883). — V. elliptic-lanceolate, with subacute ends. L. 0,02;

B. 0,008 mm. Axial area indistinct; central large, transverse, dilated to a stauros, reaching nearly
to the margin. Strise 16 in 0,oi mm., strongly divergent in the middle, transverse at the ends.
— Vega p. 464 PL XXXV f. 19.

Marine: Cape Deschneff!

Stauroneis delicatula Leud. Foktm. (Ceyl. p. 36 PL III f. 34, 1879) is twice as large as
N. megastauros and seems to be akin to it. I have not seen this species.

8. N. halionata Pant. (1886). — V. lanceolate, gradually tapering from the middle to the
obtuse ends. L. 0,i2 to 0,22; B. 0,03 to 0,o48 mm. Area broad, lanceolate. Strise 8 to 9 in 0,oi
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mm. divergent in the middle, convergent at the ends; a few shorter striiE are occasionally inter-

calated among the median. — Pant. I p. 25 PI. XI f. 94. II PL I f. 12.

Marine, brackish: Hungary fossil! Atlantic City, N. Jers. U. S. Amer. foss. (Beby Coll.)!

Var. robusta Pant. (1889). — L. 0,ii7; B. 0,036 mm. Striae LO to 12,5 in 0,oi mm. —
Nav. robusta Pant. II p. 53 PI. IX f. 159.

Brackish water: Hungary, foss. (Pant.).

Var. directa Pant. (1889). — V. linear, with cuneate ends. L. 0,ii; B. O.024 mm. Striae

10 in 0,01 mm. — Pant. II p. 46 PI. XII f. 211.

Brackish water: Hungary, fossil (Pant.).

Var. minor Pant. (1889). — V. elliptic-lanceolate. L. 0,09; B. 0,o25 mm. Strise 10 in 0,oi

mm. — Pant. II p. 46 PL XXVI f. 381.

Marine: Hungary, fossil (Pant.).

Nav. halionata is a beautiful species, akin to N. Yarrensis and N. palpebralis, but much
larger. Between N. halionata and N. robusta I am unable to find any difference of importance.

9. N. Raeana Castk. (1886). — V. lanceolate sigmoid, twisted. L. 0,o9 to 0,15; B. 0,o35

to 0,04 mm. Area narrow, somewhat dilated in the middle. Striae smooth, 4,5 to 5 in 0,oi mm.
— Finn. Raeana Castr. D. Challenger p. 25 PL XV f. 3. Nav. contorta Kitton Ms.

Brackish water; Ceylon! Singapore! Java! Sumatra! Labuan! Hongkong!

This remarkable form is nearly akin to N. Yarrensis, of which it is perhaps a contorted

variety.

10. N. Yarrensis Gbun. (1876). — V. lanceolate, to narrow elliptical, with obtuse ends.

L. 0,06 to 0,'iu; B. 0,02 to 0,o3 8 mm. Median line with small terminal fissures. Area linear to

lanceolate, more or less broad. Striae 4 to 4,5 in 0,oi mm., divergent in the middle slightly con-

vergent towards the ends, where they are a little closer. — A. S. Atl. XLVI f. 1 to 6. Pant. 1

PL II f. 20; II PL X f. 178, XII f. 219, XVI f. 274.

Brackish water: Kiel (Atl.), Hungary, fossil! S. Africa! Madagascar! Singapore! Ceylon!

Java! Japan! Australia! Florida! Atlantic City N. Jers. U. S. Amer. fossil (L. 0, le; B. 0,o3.

Striae 6 in 0,oi mm.). Cameroon!

Var. americana Cl. — L. 0,09; B. 0,oi8. Striae 7 to 8 in 0,oi mm. Area narrow.

Brackish water: Atlantic coast of U. S. Quincy Mass.! Cape May! Connecticut!

Var. bituminosa Pant. (1889). — V. elliptic-lanceolate. L. 0,o56 to 0,075; B. 0,oi6 to0,oi85

mm. Area lanceolate, wide. Striae 5 to 8 in 0,oi mm. — Pant. II p. 55 PL IV f. 74.

Brackish water: (ryongyos Pata etc., Hungary (Pant.).

Var. gracilior Pant. (1889). — V. lanceolate. L. 0,062; B. 0,oi6 mm. Area wide. Striae

6 in 0,01 mm. — Pant. II p. 55 PL XXI f. 323.

Marine: Bory Dept. Hungary (Pant.).

Var. valida Pant. (1889). — V. broad, lanceolate. L. 0,057; B. 0,o2 mm. Area wide, lanceo-

late. Striae 7 to 8,5 in 0,oi mm. — Pant. II p. 55 PL XII f. 212.

Brackish water: Szurdok-Plispoki Dept. Hungary (Pant.).

Var. De Wittiana Kain & Schultz. — V. broadly linear with protracted ends. L. 0,ii;

B. 0,03 mm. Area narrow, lanceolate. Striae 5 in 0,oi mm. — Nav. De Wittiana 'Kki¥i & Schultz

Tor. Bot. Club Aug. 1889 Vol. XVI N:o 8 p. 209 PL XCIII f. 5.

Marine: Atlantic City, N. Jers. foss. (Deby Coll.)!

Var.? aradina Pant. (1893). — V. lanceolate. L. 0,06; B. 0,02 mm. Area broad, lanceolate.

Striae 5 to 6 in 0,oi mm. — Nav. aradina Pant. Ill PL XXX f. 434.

Marine?: Kavna-Bremia, Hungary, fossil (Pant.).

Var.? Phalangium Pant. (1893). — Linear, with cuneate ends. L. 0,o6; B. 0,oi7 mm.

Area narrow-lanceolate. Striae 6 in 0,oi mm. — Nav. phalangium Pant. Ill PL XXX f. 432.

Marine?: Kavna-Bremia, Hungary, fossil (Pant.).
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Var. Simbirskiana Pant. (1889). — V. lanceolate with protracted ends. L. U,04 8; B. O,oift

mm. Area lanceolate. Strise 8 in 0,oi mm. — Nav. Simbirskiana Pant. II p. 53 PI. XII f. 216.

Marine: Russia, Ananino, foss. (Pant.).

Var. hevesensis Pant. (1889). — V. slightly constricted in the middle, with subcuneate ends.

L. 0,072; B. 0,015 mm. Area wide, linear. Strise 6,.'> in 0,oi mm. — Nav. hevesensis Pant. II

p. 47 PL IV f. 67.

Brackish water: Hungary, foss. (Pant.).

11. N. Kochii Pant. (1889). — V. elliptical, with broad, rounded ends. L. 0,oi7 to 0,oi4

mm. Median line with approximate central pores, and small curved terminal fissures. Area narrow,

linear-lanceolate, widened in the middle. Strise slightly radiate in the middle, 8 (8 to 12 Pant.)

in 0,01 mm., convergent at the ends. — Pant. II p. 49 PL IV f. 72.

Brackish water: Hungary, foss. (Pant.).

12. N. Areschougiana Grun. (1860). — V. narrow, linear, triundulate, with subrostrate,

obtuse ends. L. 0,i; B. 0,oo8 mm. Area linear. Strise 10 in 0,oi mm. — Grun. Verb. 1860

p. 521 PL III f. 23.

Marine: Sweden, BohusMn (Grun.).^

This species is entirely unknown to me, having never seen in the numerous gatherings from

west-coast of Sweden, which I have examined, anything similar to the fig. of Grunow. I have

provisionally placed this form near to Nav. palpebralis, among the varieties of which is a triundu-

late form, viz. var. Botteriana.

13. N. Tahliana Grun. (1874). — V. lanceolate, with subrostrate, obtuse ends. L. 0,o4;

B. 0,011 mm. Area narrow lanceolate. Strise 13 in 0,oi mm., divergent and alternately longer

and shorter in the middle, transverse at the ends. — A. S. N. S. D. PL II f. 21.

Marine: North Sea (A. S.).

This speciee is unknown to me, perhaps a variety of N. pal^jebralis.

14. N. palpebralis Br^b. (1853). — V. elliptic-lanceolate, with acute ends. L. 0,o3 8 to

0,08; B. 0,013 to 0,016 mm. Area broad, lanceolate. Strise 10 in 0,oi mm., radiate throughout,

not distinctly punctate. — Br^b. in W. Sm. B. D. I p. 50 PL XXXI f. 273. Grun. Verb. 1860

p. 536 PL III f. 27. DoNK. B. D. p. 25 PL IV f. 3. V. H. Syn. p. 96 PL XI £ 9.

Marine, usually literal: Davis Strait! North Sea (coast of England, Norway and Bel-

gium)! Atlantic (Morocco)! Mediterranean (Balearic Islands! Adriatic Grun.), Galapagos Islands!

Connecticut

!

Var. Barclayana Greg. (1857). — V. broad, linear with acuminate-apiculate ends. L. 0,04i

to 0,043 (0,1 to 0,11 according to Greg.); B. 0,02 (0,026 to 0,03 according to Greg.) mm. Strise

11 to 12 in 0,01 mm. — Nav. Bard. Greg. D. of CI. p. 480 PL IX f. 9. Nav. palp. var. Barkl.

V. H. Syn. p. 97 PL XI f. 12.

Marine: North Sea (Scotland, Greg., Belgium, V. H.), Mediterr. (Balearic Islands, Adriatic)!

Var. angulosa Greg. (1856). — V. as the type. L. 0,o6 to 0,ii; B. 0,oi4 to 0,021 mm.
Area lanceolate, angular in the middle. — Nav. angulosa Greg. T. M. S. IV p. 42 PL V f. 8.

Done. B. D. p. 26 PL IV t. 4. A. S. N. S. D. II f. 19. Nav. palp. var. angulosa V. H. Syn.
PL XI f 10.

Marine: North Sea (Sweden! Belgium V. H.), Mediterranean (Naples)!

Var. .lemiplena Greg. (1859). — V. narrow, elliptic-lanceolate, with subacute ends. L. 0,0 6

to 0,075; B. 0,013 to 0,0 15 mm. Area narrow, lanceolate. — Finn, semipl. Greg. M. J. VII p. 84
PL VI f. 12. Nav. angulosa var. /S Greg. T. M. S. IV p. 42 PL V f. 8*. Nav. semipl. Donk. B.
D. p. 26 PL IV f 5. Nav. prcesecta A. S. N. S. D. p. 90 PL II f. 20?

Marine: Spitsbergen! Finmark! Scotland (Grev.), Morocco! Fossil, Baldjik!
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Var. oitusa V. H. (1885). — V. lanceolate, with subrostrate, obtuse ends. L. 0,0.^ B. 0,oi7
mm. Area lanceolate. — Syn. p. 97 PI XI f. 8.

Marine: Belgium (V. H.).

Var. minor Grun. (1880). — V. elliptic-lanceolate, with acute ends. L. 0,035 to 0,o4.3;

B. 0,011 to 0,012 mm. Area lanceolate. Striae 10 to 11 in 0,oi mm. — A. D. p. 30 PI. I f. 23.

V. H. S. p. 97 PI. XI f. 11. Nav. minor Greg. D. of CI. p. 477 PI. IX f. 1 (1857)?
Marine: Finmark! Belgium (V. H.).

Var. Botteriana Grun. (1860). — V. broad, lanceolate, with slightly triundulate margin.
L. 0,07 to 0,08; B. 0,02 to 0,023 mm. Area large, lanceolate. Striie 8in0,oi mm. (finely punctate,
Grun.). — Nav. Bott. Grun. Verb. 1860 p. 535 PI. Ill f. 20. Xav. Esoculus Schum. P. D. p. 1«9
PI. IX f. 53?

Marine: Adriatic (Grun.).

Forma minor Grun. — V. with rostrate ends and triundulate margins. L. 0,04; B. 0,oi36
mm. Striis 12 in 0,oi mm. — 1. c. f. 10.

Marine: Adriatic (Grun.).

15. N. solida Cl. (1880). — V. elUptic-lanceolate, with subacute ends. L. 0,o.58; B. 0,024

mm. Area rhombic-lanceolate. Striae 10 in 0,oi mm., the median alternately longer and shorter.

- A. D. p. 13 PL I f. 24.

Marine: Finmark!

16. N. marginulata Cl. (1881). — V. rhomboid. li. 0,042; B. 0,012 mm Area very large.

Striai 17 in 0,oi mm. — N. R. D. p. 11 PI. Ill f. 29.

Marine: Pensacola, Florida!

Pinnularia Ehb. (1843).

Valve more or less elongated, usually linear, with rounded, obtuse, sometimes capitate, ends.

Median line straight or flexuose. Terminal fissures generally large and distinct. Structure: appa-

rently more or less smooth, transverse striae, usually radiate or divergent in the middle, convergent

at the ends. Connecting zone not complex. — The chromatophores form two plates, closely following

the interior surface of the connecting zone. At the division of the cell they migrate from the

zone to the interior surface of the valves, and are then split up along the longitudinal axis of the

valve by fissures, simultaneously in the middle and at the ends (Pfitzer, Bau und Entw. p. 51).

— On conjugating, two parallel cells form two small egg-shaped auxospores, one above the other.

The auxospores are later on developed into cylindrical transversely annulated bodies, bearing at

their ends hemispherical caps (Pfitzer, Bau und Entw. p. 67).

The following description of the structure of the valve is principally an abridged account

of the researches of Pfitzer (Bau und Entw. p. 30), Flogel (J. R. M. S. ser. 2 IV p. 505) and

especially Otto MCllbr (Ber. d. D. Bot. Ges. VII p. 169, 1889).

The valve forms a more or less convex shell, and its median part a more or less narrow,

structureless area (the axial area) usually dilated in the middle to an irregularly rounded space,

or to a transverse fascia (the central area) and at the ends to a smaller space (the terminal area

or nodule). The axial area is bordered by striee, in most cases radiate in the middle and con-

vergent at the ends. In the middle of the central area is the central nodule, and, connecting the

central and terminal nodules, the median line.

The striae are thinner parts of the valve and according to Pfitzer furrows on the outside,

according to Floqbl and MVller channels on the inside, of the valve, closed, except in the middle.
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where is a large foramen. The foramina form in the large rspecies, a more or less distinct or

broad longitudinal band across the strise.

The central nodule consists of a conical silicious mass, projecting in the inside of the cell,

usually excentric, so that one margin of its base (the median margin') coincides with the axis of

the valve. Between the nodules of both valves, in the interior of the cell, is the median plasma-

mass, containing in its middle the nucleus. According to Otto MOller the central nodule has, on

the top of the cone or its median side, an open shallow furrow, in both ends of which is a pore,

by which the plasma communicates with a system of closed channels in the central nodule and,

by means of similar channels in the median line, with open fissures in the parts of the median

line which are between the centre and the ends. From these pores pass vertically, through the

solid mass of the nodule, two channels (the channels of the central nodule) which terminate on the

exterior of the valve as two bulb-shaped pores (the median pores). The channels of the central

nodule each give rise to two parallel, closed, channels, one above the other (the exterior and in-

terior channels).

Two similar channels also open into the terminal nodules. The exterior of these channels

is at its end bent towards that side of the valve, on which the central nodule is situated, and

terminates in an oblique, sometimes spirally twisted, fissure (the terminal fissure), which bends

round the terminal nodule. The terminal fissures are in most cases turned to the same side, but

in some few cases in contrary directions. Their shape is somewhat different in different groups,

sometimes curved and comma-like, sometimes straight, giving to the ends of the median line a

bayonet-like shape.

On the lower side of the curved end, or opening of the exterior channel, opposite to the

terminal fissure, is a triangular fissure (the funnel) which passes obliquely through the terminal

nodule, and opens with its pore-like apex into the plasma-mass at the ends of the cell. The
median part of the funnel communicates with the interior channel of the terminal nodule.

The exterior and interior channels from the central to the terminal nodules are connected

by a fissure of more or less complicated structure. In many cases this fissure forms a filiform line

and seems then to be simply a vertical fissure. In other cases it is broad, and lies in an oblique

position. In some of the larger species the fissure is of a more complex nature, being formed by
the junction of short knife-like lamina; projecting from both halves of the valve. From the

half of the valve, on which the central nodule is situated project three, in some cases two, such

laminae, alternating with two (or one) laminae from the other half of the valve. In some of the

larger species the anterior laminae on the half of the valve which contains the central nodule

cover the laminae on the other haK of the valve on two portions of the median line, thus giving

rise to a biundulated median line.

The genus Pinnularia comprises a great number of forms, both marine and fresh-water, the

latter being very predominant, forming an important and very characteristic part of the fresh-

water diatomaceous flora, both recent and fossil. The marine forms are not all closely connected.

One group among them is characterized by the peculiar form of the large terminal fissures, pro-

jecting from the ends of the median line at an angle of about 90°. To this group belong P. Tre-

velyana, P. rectangulata, P. groenlandica, and in a less degree P. cruciformis. The latter seems to

be connected with P. quadratarea, having indistinct terminal fissures. Smaller marine forms bear

a great resemblance to the smallest fresh-water Pinnulariae of the group Parallelistriatce. Among
the marine forms are a few more or less panduriform, which appear in several respects to be

akin to panduriform species of the genus Caloneis.

The fresh-water forms pass into one another to a great extent, so that the definition of good
or distinct species or groups is a matter of the greatest difiiculty or almost impossible. Still, I

think some groups of forms may be distinguished, although closely connected with each other.

Such groups are the following:
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I. Parallelistriatee, which comprises forms generally small, often with capitate or rostrate

ends, and with close, parallel or slightly radiate striae. The axial area is indistinct or very
narrow.

Several of these forms resemble small fresh-water species of Caloneis, and it may be in

some cases questionable whether they should be classed with Pinnularia, or with the forms

of the Caloneis Silicula-type. The only distinction is the absence of the longitudinal line which

crosses the striae of the Caloneis-forms, and which is indeed often seen in these only with great

difficulty.

II. Capitatce. Small forms, with capitate or rostrate ends, radiate striae, and narrow or

indistinct axial area.

III. Divergentes. Smaller or larger, linear, sublanceolate, or subelliptical forms, with

rounded ends and strongly radiate striae. The axial area, in some species narrow, is in others

moderately broad. From the smallest species of this group, P. JBrebissonii, to the large P. epis-

copalis is a continual series of forms, while on the other side P. Brebissonii is closely connected

with P. microstauron of the Capitatae. Small forms of P. Brebissonii seem also to graduate into

the group of

IV. Distantes, comprising lanceolate to elliptical, or elliptic-linear forms, remarkable for

their distant striae.

V. TabellariecB, comprising forms generally linear, narrow, often gibbous in the middle

and at the ends. The striae are usually strongly radiate in the middle, and convergent at the

ends. The terminal fissures are more or less bayonet-shaped. The area is distinct but moderately

narrow. This group is closely connected with the divergentes, P. Legumen being an intermediate

form. On the other hand it is also closely allied with the next.

VI. Brevistriatce, comprising linear forms, with very broad axial area and parallel striae.

In P. hemiptera this group touches the following.

Vn. Major es, usually large, linear, and slender forms with parallel or radiate striae,

narrow area, oblique median line and comma-like, terminal fissures.

Vni. Complexw, linear, usually large forms, remarkable for their complex median line.

Several forms belonging to Pinnularia have some apparent resemblance to those belonging

to Caloneis, but it is questionable whether they are really connected. The longitudinal struc-

tureless depression of P. Trevelyana and P. groenlandica seem to point to an affinity with some

species of Caloneis, which also have smooth striae, but the terminal fissures of the above named

species of Pinnularia are too peculiar to allow of their union.

Among the Naviculae are some forms, which, on account of their smooth striae might be

placed in Pinnularia, especially Navicula Yarrensis, typical specimens of which have some likeness

to P. alpina; but there is, I believe, no true relation between these forms, the terminal fissures

of P. alpina being spirally twisted and large, those of Nav. Yarrensis being indistinct.

Among the many fossil forms, recently discovered in Hungary and described by Dr. Pan-

TOCSEK, are several closely connected with N. Yarrensis and with N. elegans. These forms are

also allied to the group of Nav. palpebralis. All these seem to be related to the group of Nav.

lineolatcB, for which reason I consider it more natural to class Nav. Yarrensis and its allied forms

in Navicula than in Pinnularia. The small species Nav. hungarica and Nav. costulata with

coarse, apparently smooth, striae seem naturally to belong to the same group as Nav. Yarrensis,

although it may not be denied that they are also akin to some forms of the Lineolatee, for in-

stance Nav. cincta.

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 10
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I. Gracillimee.

Artificial Jcey.

. I Ends rounded ... .... ... . S.

\ — capitate or rostrate . . . . 4.

n j Stria not interrupted ... . . .P. sublinearia Gbun.

\ — interrupted . . . . . .3. .

„ f Strise almost parallel P. leptosoma Ghun. ')

' \ — in the middle slightly radiate . . P. molaris Grun.

. I Ends capitate . P. imdulata Geeg.

\ — rostrate . . . . . . . P. gracillima Greg.

1. P. gracillima Gkeg. (1856). — V. linear, triundulate, with rostrate to subcapitate ends.

L. 0,026 to 0,03; B. 0,005 mm. Areas indistinct. Striae, 18 to 22 in 0,oi mm. almost parallel.

—

M. J. IV PI. I f. 31. Nav. gr. V. H. S. PL VI f. 24. N. mesotyla ScHUM. Tatra D. PL IV f. 51?

Fresh water: Scotland (Greg.), Greenland

!

2. P. undnlata Greg. (1854). — V. linear, with more or less distinctly triundulate margins
and broad, capitate ends. L. 0,03 to 0,035; B. 0,oog mm. Axial area indistinct; central area or-«

bicular or a transverse fascia. Strife 22 in 0,oi mm., almost parallel, convergent at the ends. —
M. J. II, PL IV f. 10. — Cl. D. of Finland p. 30 PL II f. 8.

Fresh water: Sweden (Pautrask in Stensele Lappmark)! Finland, Savitaipale Dept! Scot-

land (Greg.).

Var. subundulata Grun. — V. with less distinctly undulated margins. Striae 18 to 21 in

0,01 mm., not interrupted. — V. H. Types N:o 140.

Fresh water: Scotland (V. H. T.).

As far one may judge from the figures Nav. mesotyla Schum. and P. gracillima are the

same species, and the only difference between them and P. undulata consists in the broad, capitate

ends of the latter.

3. P. snblinearis Grun. (1880). — V. narrow, linear, slightly gibbous in the middle, with

rounded ends. L. 0,02 to 0,03; B. 0,oo4 mm. Areas indistinct. Striae 21 to 24 in 0,oi mm.
slightly radiate in the middle, convergent at the ends. — Nav. subl. Grun. V. H. Syn. p. 76

PL VI f. 25, 26. P. tenuis Greg. M. J. 1854 p. 97 PL IV f. 9?

Fresh water: Greenland!

4. P. leptosoma Grun. (1880). — V. narrow, linear, with rounded ends. L. 0,o35 to 0,04;

B. 0,005 mm. Median line with approximate central pores. Axial area very narrow; central area

a broad, transverse fascia. Strite 14 or 17 (middle) to 16 or 20 in 0,oi mm. (at the ejids) almost

parallel. — Nav. leptos. Grun. in V. H. Syn. XII f. 29.

Fresh water: Sweden (Rimforsa in Westergotland) ! Finland!

5. P. molaris Grun. (1863). — V. linear, slender, with rounded or subcuneate ends. L.

0,033 to 0,05; B. 0,005 to 0,008 mm. Axial areal narrow or indistinct ; central area a broad, trans-

verse fascia, reaching to the margin. Striae 15 to 17 in 0,oi mm., slightly radiate in the middle,

convergent at the ends. — Nav. molaris Grun. Verb. 1863 p. 149 PL IV f. 26. V. H. Syn.

PL VI f. 19. Nav. macra A. S. Atl. XLIV f. 54. Nav. mesoleia Cl. N. R. D. p. 10 PL II f. 26.

Fresh water: Norway (Dovre)! Scotland! Sweden! Denmark (Ringkebing Atl.), Finland!

Germany (Grun.), Brazil! Demerara River! Cape Horn! Bengal!

P. molaris is nearly akin to P. leptosoma, which differs by nothing except the less radiate

median and the closer terminal striae.

') Conf. P. isostauron Grun.
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II. Capitatse.

Artificial key.

( Valvi^ I Valve rostrate . P. microstauron Ehb.

I — capitate . .... .3.
„ I Valve with undulated margins . . P. mesolepta Ehb.

I
— not undulated . . .3.

Valve linear P. interrupta W. Sm.M lanceolate , ... . . .4.
, I Capitate ends broad and large P. globiceps Greg.

I — ends small . ... 5.

. ( Valve lanceolate ... ... P. Braunii Geun.

almost linear ....... ... 6.

16 to 18 in 0,01 mm. ... P. appendiculata Ag.

12 to 13 in 0,01 mm P. subcapitata Greg.

.

I
Valvi

6. P. appendiculata Ag. (1828). — V. linear, gently tapering from the middle to the

slightly rostrate-capitate ends. L. 0,oi8 to 0,036; B. 0,oo4 to 0,oo5 mm. Area very narrow, dila-

ted in the middle to a transverse fascia. Striae 16 to 18 in 0,oi mm., slightly radiate in the middle,

convergent at the ends. — Frustulia app. Ag. Icon. Alg. Eur. PL I (according to Kiitz). Nav.

app. KuTZ Bac. p. 93 PI. lU f. 28. V. H. Syn. p. 79 PL VI f. 18, 20. N. app. v. irrorata Geun.

V. H. Syn. PI. VI f. 30, 31. Nav. Naveana Grun. Verh. 1863 p. 149 PL IV f. 24. V. H. Syn.

PL VI f. 29.

Fresh water (moist rocks, mosses etc.): Iceland! Scotland! Sweden (Gothland)! Belgium

(V. H.), Brlinn (Grun.), Bengal! Australia (Blue Mountains)! Greenland! New Jersey (Hoboken)!

Ecuador

!

Var. budensis Grun. (1880). — V. gibbous in the middle, with distinctly capitate ends.

Strise 20 to 23 in 0,oi mm. — V. H. Syn. PL VI f. 27, 28.

Hot springs: Buda-Pesth (Grun.), New Zealand!

P. appendiculata is closely connected with P. subcapitata and P. molaris and the other hand

through the var. budensis with P. Braunii.

7. P. Braunii GRun. (1876). — V. lanceolate, with capitate or subcapitate ends. L. 0,o3 5

to 0,0.5; B. 0,009 to 0,008 mm. Axial area narrow, gradually increasing in breadth towards the

middle of the valve, where it expands to a large and broad, transverse fascia. Strise 11 to 12 in

0,01 mm., divergent in the middle, convergent at the ends. — Nav. Brauniana Grun. in A. S. Atl.

XLV f. 77, 78. Nav. Braunii Grun. in V. H. Syn. p. 79 PL VI f. 21.

Fresh water: Iceland! Sweden (Rosslangen in Kalmar Ian! Loka, Atl.), Finland! Belgium

(V. H.), Bengal! Australia (Blue Mountains)! Argentina! Brazil!

8. P. subcapitata Greg. (1856). — V. linear, with subcapitate to capitate ends. L. 0,o3 to

0,05; B. 0,005 to 0,006 mm. Axial area narrow or indistinct. Central area a transverse fascia.

Striae 12 to 13, slightly divergent in the middle, convergent at the ends. — M. J. IV p. 9 PL I

f. 30. Pin. Hilseana Janisch in Rabb. Alg. Sachs. N:o 953 (1860). Nav. Hilseana A. S. Atl. XLV
f. 65. V. H. Syn. p. 77 Suppl. A. f. 11. Nav. subcapitata A. S. Atl. XLIV f. 53, 55. V. H. Syn.

p. 78 PL VI f. 22. A. S. Atl. XLV f. 59, 60.

Fresh water: Spitsbergen! Sweden (Helsingland, Upsala, Marstrand, Gothland)! Finland!

Scotland! England! Kiel! Belgium (V. H.), Bengal! Amsterdam Island! Australia (Blue Mountains)!

Argentina! Ecuador! Greenland!

Var. paucistriata Grun. — Striae short, gradually shortened towards the middle, where is

a very broad transverse fascia. — V. H. Syn. p. 79 PL VI f. 23.



76 p. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

PitiH. subcapitata of G-regory has uninterrupted striae, but forms with a transverse fascia

are much more frequent. This species seems to graduate into Finn, interrupta, from which it

differs principally by its smaller size and less distinctly capitate ends.

9. P. interrupta W. Sm. (1853). — V. linear, with parallel or slightly concave margins

and capitate ends. L. 0,0 5 to 0,o7 6; B. 0,oi3 mm. Axial area narrow, dilated in the middle to

a rhomboid space or transverse fascia. Striae 10 to 15 in 0,oi mm., strongly radiate in the middle,

convergent at the ends.

Forma biceps: central area rhomboid. ~ P. biceps Greg. M. J. IV p. 8 PI. I f. 28 (1856).

P. interrupta fi "W. Sm. B. D. II p. 96. Nav. mesolepta /? producta Grun. Verh. 1860 p. 520 PI. IV
f. 22 a. Nav. bicapitata Lagst. Spitsb. D. p. 23 PL I f. 5. V. H. Syn. p. 78 PI. VI f. 14. Nav.

biceps A. S. Atl. XLV f. 69, 70. Nav. Termes A. S. Atl. XLV f. 67. Nav. mesolepta var. boryana

Pant. Ill PI. XXI f. 312.

Fresh water: Spitsbergen! Norway! Sweden! Finland! Scotland (Greg.), Siberia! Japan!

Australia, Blue Mountains! Brazil!

Forma stauroneiformis : central area a transverse fascia. Pinn. interrupta W. Sm. B. D. XIX
f. 184. Nav. int. A. S. Atl. XLV f. 72, 75, 76. Nav. Termes var. stauroneif. V. H. Syn. PL VI
f. 12, 13. A. S. Atl. XLV f. 71.

Fresh water: Greenland! Norway (Romsdalen)! Sweden! Finland! England (W. Sm.), Ger-

many (Atl.), Bengal! Sandwich Islands! Surinam! Brazil!

Var. crassior Grun. (1880). — V. gibbous in the middle and with broad, capitate ends

L. 0,035 to 0,042; B. 0,oo8 to 0,012 mm. Strise 13 to 14inO,oi mm. — Nav. globiceps var. crassior

Grun. A. D. p. 27 PL I f. 13. A. S. Atl. XLV f. 79 (without name).

Brackish water: Jamal (Kara Sea)! Aland (Baltic)!

Pinnul. biceps is closely connected with P. mesolepta, which differs only in the triundulate

margins. There is the same connection between them as between P. divergens and P. Legumen.

10. P. mesolepta Ehb. (1843). — V. triundulated, with capitate ends. L. O.os to 0,o6;

B. 0,0 11 mm. Axial area narrow, dilated in the middle. Strise 10 to 14 in 0,oi mm. strongly

divergent in the middle and convergent at the ends. — Nav. mesolepta Ehb. Am. IV: 2 f. 4. KCtz
Bac. p. 101 PL XXVIII f. 73, XXX f. 34. V. H. Syn. p. 79 PL VI f. 10—11. Pinn. mesolepta

"W. Sm. B. D. XIX f. 182. Nav. mes. var. a, genuina Grun. Verh. 1860 p. 520.

Fresh water: England! Scotland! Greenland! New Zealand!

Var. stauroneiformis Grun. (1860). — Central area a transverse fascia, widened towards the

margins. — Grun. Verh. 1860 p. 520 PL IV f. 22 b. A. S. Atl. XLV f. 52, 53.

Fresh water: Sweden (Rosslangen, Dpsala)! Finland! Greenland! Canada! Bridgewater, Maine!
Var. angusta Cl. — V. narrow linear, triundulate. L. 0,065 to O.os; B. 0,oo9 to 0,oi mm.

Axial area wider. Strise 10 to 13 in 0,oi mm. — Nav. gracillima A. S. Atl. XLV f. 62. Cl.

M. D. N:o 103.

Fresh water: Upsala, Sweden! Ringkiobing, Denmark (Atl.), Harz (Atl.), Maine, Bridge-

town! Demerara River! Rio Purus, Brazil!

Var. polyonca Br^b. (1849). — V. triundulate; the median inflation being larger than the

others. L. 0,o6 to 0,o8; B. 0,012 mm. Area narrow, gradually expanded towards the middle to a
stauros. Strise 11 to 12 in O.oi mm., divergent in the middle, convergent at the ends. — Nav.
polyonca Br^b. in Kutz Sp. Alg. p. 85. V. H. Syn. p. 80 Suppl. A. f. 14. Nav. mesotyla A. S.

Atl. XLV f. 54, 55.

Fresh water: Sweden (Loka, Atl., Upsala!) Belgium (V. H.).

P. mesolepta is nearly connected with P. interrupta and analogous to P. nodosa, from which
latter it differs by its narrower area. The var. polyonca is in all respects to P. mesolepta what
the var. Formica is to P. nodosa.
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11. P. globiceps G-REG. (1856). — V. strongly gibbous in the middle and with capitate

ends. L. 0,03 to 0,o4; B. 0,oi mm. Axial area indistinct; central area a broad, transverse fascia,

narrowed towards the margin. Striae 16 to 18 in 0,oi mm., divergent in the middle, convergent

at the ends. — M. J. IV PI. I f. 34. Nav. glob. V. H. S. Syn. Suppl. A. f. 13.

Brackish water: Scotland (Greg.), Anvers (V. H.), Strehlen (Grun.), DSrrenberg in Saxony!

Var. Kroohii Grun. (1882). — L. 0,oi5 to 0,o28; B. 0,oo5 to 0,oo7 mm. Central area a wide

lanceolate space. Striae 15 to 17 in 0,oi mm. in the middle, 19 to 20 near the ends. — Nav.

Krockii Grun. Fobs. D. X>sterr. Ung. p. 155 PI. XXX f. 40.

Brackish water: Hungary, (Soos Dept. Grun.), Gulf of Bothnia (Salmis to Tornea)!

12. P. microstanron Ehb. (1843). — V. linear, with parallel margins and rostrate, broad

ends. L. 0,025 to 0,08; B. 0,oo7 to 0,oo9 mm. Axial area very narrow, frequently dilated in the

middle to a transverse fascia. Striae 12 in 0,oi mm., strongly divergent in the middle and con-

vergent at the ends. — Stanroptera microstauron Ehb. Am. I: 4 f. 1; IV: 2 f. 2, Microg. XVI: 2

f. 4. Stauroneis micr. Kutz. Bac. p. 106 PI. XXIX f. 13. A. S. Atl. XLIV f. 16. Nav. divergens

f. minor A. S. Atl. XLIV f. 14, 34, 35, XLV f. 31 to 34. Nav. Brehissonii v. subproducta V. H.

Syn. p. 77 PI. V f. 9. Finn, interrupta Pbdicino Ischia II f. 14. Nav. bicapitata var. hybrida

V. H. Syn. PI. VI f. 9. Nav. Brebissonii Lagst. Spitsb. D. I f. 2 a. Finn. Rabenhorstiana Hilse

Rab. A. Sachs. N:o 842 (1859). Nav. divergens var. prolongata Br. a. H^ribaud D. d'Auvergne

p. 89 PI. IV f. 1.

Fresh water: Spitsbergen! Finmark! Sweden (Lappland, Areskutan, Skane)! Finland (Lapp-

land to Abo)! Englandi^ermany ! Kamtschatka! Australia (Blue Mountains)! Greenland! North

America (Canada, Maine, white Mountains, Sierra Nevada)!

P. microstauron is closely connected with P. Brebissonii and P. interrupta var. stauronei-

formis, which graduates into P. mesolepta.

III. Divergeutes..

Artificial key.

^ j
Terminal fissures in contrary direction .P. platycephala Ehb.

\ — — in the same direction .... . . . 2.

Valve with nndnlated margins P. Legumen Ehb.

not nndnlated 3.

i Central area rounded ... P. karelica Cl.
"

\ ^ — a transverse fascia . . 4.

( Small forms 0,04 to 0,06 mm. . . . . 5.

I Larger forms 0.07 to 0,36 mm. . .... 6.

( StrisB very strongly divergent ... ... P. divergentissima Gbun.

\ — somewhat divergent . P. Bribissonii Kutz.

I
Stris 8 to 9 in 0,oi mm 7.

\ — 11 to 12 in 0,01 mm . . P. divergens W. Sm.

j Valve linear with parallel margins 8.

'

\ — — gibbons in the middle and at the ends ... P. Bartleyana Gbeg.

f StrisB strongly radiate P. episcopcdis Cl.

\ — slightly radiate ... .P. Cardinaliculus Cl.

13. P. divergentissima Grun. (1880). — V. lanceolate with obtuse ends. L. 0,o3 to 0,035;

B. 0,00 7 mm. Axial area indistinct. Central area a broad fascia. Striae 13 in 0,oi mm. strongly

divergent in the middle and convergent at the ends. — Nav. nodulosa forma LAG^ST. Spitsb. D.

p. 22 PI. II f. 2. Nav. divergentissima Grun. in V. H. Syn. PI. VI f. 32.

Fresh water: Spitsbergen (Ldt), North Iceland! Norway (Dovre)! Finland (Russian Lap-

land, Abo)! Greenland! Canada! New Zealand!

This little species is very characteristic and seems to belong to arctic and alpine regions.

'i'
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14. P. Br^bissoni Kutz (1844). — V. linear-elliptical, with rounded ends. L. 0,o4 toO.oe;

B. 0,0 11 to 0,01 mm. Area narrow, gradually widened in the middle to a transverse fasoiaj

broader towards the central nodule. Strise 10 to 13 in 0,oi mm., divergent in the middle and

convergent towards the, ends. — Nav. Brebissonii Kutz Bae. p. 93 PL 111 f. 49. A. S. Atl.

XLIV f. 17, 18. V. H. Syn. p. 77 PL V f. 7. Ldt Spitsb. D. PL I f. 2 a\ Wolle D. of Am. X
f. 26? Finn, stauroneiformis W. Sm. Br. D. I p. 57 PL XIX f. 178 a' (1853). PBDicma,; Isohia

PL II f. 21. Nav. Mormonorum Gkun. in A. S. Atl. XLIV f. 24 to 26. Nav. Brebissonii var. fossilis

Pant. Ill PL XIX f. 279 (1893).

Fresh water, (earth and mosses): Beeren Eiland (Ldt), Spitsbergen! Iceland! Norway (Dovre)!

Sweden! Scotland! England (W. Sm.), Finland! Belginm (V. H.), Germany (Harz, AtL), Switzer-

land! Italy! Greenland! Utah!

Var. diminuta V. H. (1880). -^ Smaller, with gradually narrowed ends. — Syn. p. 77 PL V f. 8.

Fresh water: Finland! Scotland! Belgium (V. H.).

Var. notata HiniB. a. Peras, (1893). — V. more narrow, slender. L. 0,05 to0,o55; B. 0,oo8

to 0,009 mm. Strise 10 to 15 in 0,oi mm. strongly radiate. — Nav. notata HiRiB. D. d'Auvergne

p. 87 PL IV f. 11. P. stauroneif. Sm. B. D. XIX f. 178 /J. A. S. AtL: XLIV f. 19.

Fresh water: Iceland! Norway (Romsdalen)! Finland! Germany (Franzenbad, AtL), Puy de

Dome (foss. Herib.), Santa Rosa, Cal.!

P. , Brebissonii is a very variable species, closely ebnnected with smaller forms of F. d'iver-

gens and with F. microstauron. Nearly allied also is F. appendiculata.

15. P. karelica Cl. (1891). — V. linear, gibbous in the middle, with broad, truncate ends.

L. 0,0 4 5 to 0,05; B. 0,011 to 0,012 mm. Median line straight, with moderately approximate median

pores and hook-shaped terminal fissures, turned in the same direction. Axial area indistinct;

central area large, orbicular. Strise divergent in the middle, convergent at the ends 15 to 16 in

0,01 mm. — Diat. of Finl. p. 28 PL I f. 6.

Fresh or slightly brackish water: Norway (Mouth of Tana-elf)! Sweden (Lule Lappmark,

Wenern, Rosslangen in Smaland, Umea, fossil) !-FinL, Karelen!

16. P. Legumen Ehb. (1843). — V. linear-lanceolate, with triundulate margins and sub-

rostrate, broad ends. L. 0,o7 to 0,oii; B. 0,oi5 to 0,oi8 mm. Median line filiform, with comma-
like terminal fissures. Axial area broad, nearly '/a of the breadth of the valve, dilated in the

middle. Strise 10 to 12 in 0,oi mm., strongly divergent in the middle, convergent at the ends. —
Am. 1. 1. f. 7? Nav. Leg. Ehb. M. G. II: 2 f. 12. A. S. Atl. XLIV f. 44 to 47. V. H. Syn. p. 80

PL VI f. 16. Nav. undulata Schum. P. D. p. 188 f. 37.

Fresh water: Sweden! Norway (Stavanger, foss.)! Scotland! Belgium (V. H.), France! Italy

(S:ta Flora, foss.)! Bengal! New Zealand! Australia (Murray River, Australian Alps)! Japan!

Congo (V. H. Coll.)! North America (Port Hope, Crane Pond, French Pond, Waltham Mass.,

Illinois)! _

Var. florentina Grun. (1877). — L. 0,i to 0,13; B. 0,oi8 mm. Central area dilated to a

transverse fascia. Strise 8 in 0,oi mm. — Nav. {Esox var.?) florent. Gjiun.. in Cl. M. D. N:o 44.

A. S. Atl. XLIV f. 8. Nav. divergens var. undulata H^rib. a. Perag. D. d'Auvergne p. 89

PL IV f. 2 (1893).

Fresh water: Livorno (AtL), S:ta Flora!

Var. ornata Cl. — L. 0,07; B. 0,oiz mm. Central area a transverse fascik, with; a row of

puncta: on each side of the central nodtile. Strise 11 in 0,oi mm.
Fresh water: Bengal!. \ ,^

Finn, or Nav. Legumen Ehb. seems to comprise several different species with , triundulate

margins, so that it is impossible to say what species may be the true F. Legurden: I have adopted
the apinion expressed' in Van:Hbubcks synopsis; - P. Legumen is most variable, the : dndulktions of
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the margin being often very slight, in which case it is impossible to distinguish it from certain

forms of P. divergens and P. stauroptera.

17. P. platycephala Ehb. (1854). — V. linear, 5 to (j times longer than broad, with broad,

subeapitate ends and slightly undulate margins. L. 0,o83 to 0,io5; B. 0,oi7 to0,oi8 mm. Median
line filiform with terminal fissures in contrary directions. Axial area distinct, about V.i of the

breadth of the valve. Central area a more or less perfect fascia. Striae divergent in the middle,

convergent at the ends, 12 in 0,oi mm. — Stauroptera platycephala Ehb. M. Gr. XVII: ir f. 9.

Pinnul. platyc. Cl. Diat. of Finl. p. 20 PL II f. 1.

Fresh water: Sweden: Rosslangen (Calmar Ian)! PjesOrn Dept. (Skelleftea)! Ojasjo Dept.

(Blekinge)! Finl. Suomenniemi Dept. (Viborgs Ian)! Uurais socken (Vasa)! Pudasjarvi Dept. (Oster-

botten)! Scotland (Grove), France: Lac Grerardmer (Vosges)!

P. platycephala is an isolaied species, which shews no close relation to any known form. It

seems to come nearer to P. dirergens and P. legumen than to any other.

18. P. divergens "W. Sm. (1853). — V. lanceolate, gradually attenuated to the obtuse or

slightly capitate ends. L. 0,o7 to 0,i4; B. 0,oi5 to 0,o2 mm. Median line filiform, with curved

terminal fissures. Axial area narrow, distinct, widened in the middle to a transverse fascia. Striae

11 to 12 in 0,01 mm., strongly divergent in the middle, convergent at the ends. — Br. D. p. 57

PI. XVIII f. 177. Nav. div. A. S. Atl. XLIV f. 9. Wollb D. of N. A. XIX f 21.

Fresh water: Sweden (Lappland to Blekinge)! Norway (Stavanger)! Scotland (Premney

Peat, W. Sm., Dolgelly earth W. Sm., Loch Kinnord!) Finland! Bengal! New Zealand! Sandwich

Islands! N. America ("Waterford, Maine)! S. America (Demerara River, Santos)!

Var. cuneata GtRUN. (1876). — V. with cuneate, subacute ends. L. 0,o7 5 to 0,i; B. 0,oi4 to

0,02 mm. Central area a narrow fascia. Striae 11 in 0,oi mm. — A. S. Atl. XLIV f. 10, 11.

Fresh water: Demerara River!

Var. sublinearis Cl. — V. elleptic-linear, gradually tapering from the middle to the obtuse

ends. L. 0,o8 to 0,io; B. 0,oi4 to 0,oi.3 mm. Striae 12 in 0,oi mm. — A. S. Atl. XLIV f. 20,

23. Nav. procera Pant. II p. 52 PI. I f. 8 (1889)?

Fresh water: New Zealand! America (Bemis Lake, "White Mountains, Waterford, Maine;

Rio Purus, Brazil)!

Var. elliptica Gbun. (1884). — V. broad, linear to elliptical, with rounded ends. L. 0,o7 5

to 0,15; B. 0,015 to 0,027 mm. Striae 8 to 11 in 0,oi mm. — Nav. div. var. ellipt. Gbun. Fr. Jos.

Land D. p. 98 PI. I £ 19. Nav. div. A. S. Atl. XLIV f. 6—7. Nav. cardinalis var. africana Beun

D. espfeces nov. p. 33 PI. XVI f. 9. Nav. viridis var. staurojphora Pant. Ill PI. VI f. 96 (1893)?

Fresh water: Franz Jos. Land (Grun.), Norway (Tana Elf, Stavanger)! Sweden (Rosslangen

in Kalmar Ian, Ojasjo in Blekinge)! Finland! Scotland (Island of Lewis)! Australia (Blue Moun-

tains)! Greenland! Monmouth (Atl.), Demerara River! S. "W. Africa, Ombika (Brun Coll.)!

Forma ornata Grun. — Central area with a semicirctilar row of dots on both sides of the

central nodule. L. 0,12; B. 0,oi7 mm. Striae 10 in 0,oi mm. — Bengal!

Var. Schweinfurtii A. S. (1876). — L. 0,ii to 0,12; B. 0,02 mm. Axial area more narrow.

Median line oblique. Striae 11 in 0,o 1 mm. — Nav. Schweinfurtii A. S. Atl. XLIV f 4, 5.

Fresh water: Scriba Gattas (Atl.).

19. P. Cardinaliculus Cl. N. Sp. — V. linear, with parallel margins and rounded ends.

L. 0,08 to 0,1; B. 0,015 to 0,018 mm. Median line filiform, with approximate central pores and

short, bayonet-shaped terminal fissures. Axial area less than Va as broad as the breadth of the

valve in the middle widened to a transverse fascia. Striae 9 in 0,oi mm., almost parallel or

slightly divergent in the middle and convergent at the ends. -^ PL I f. 12.

Fresh water: Scotland (Grove Coll.)! America (Canada, Crane Pond, French Pond, Houghton

Mich., Mexico)!
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20. P. Hartleyana Gtrbv. (1865). — V. linear, gibbous in the middle and at the ends.

L. 0,2 to 0,23; B. 0,033 to 0,045 mm. Median line straight, filiform. Axial area linear, less than

Va as broad as the valve, in the middle transversely dilated, frequently to a fascia. Striae 8 in

0,01 mm. divergent in the middle, convergent at the ends. — T. M. S. vol. XIII PI. VI f. 30.

Fresh water: Liberia (Grev.), Demerara River!

21. P. episcopalis Cl. (1891). — V. linear, with parallel margins and broad rounded ends.

L. 0,23 to 0,36; B. 0,035 to 0,04 mm. Median line filiform with comma-like terminal fissures.

Axial area broad, about Vs of the breadth of the valve, in the middle widened to a transverse

fascia. Striae 8 in 0,oi mm., strongly divergent in the middle and convergent at the ends. —
P. cardinalis Ehb. M. Gr. XVIII: i f. 4. P. episcopalis Cl. D. of Finl. p. 27 PI. I f. 4.

Fresh water: Sweden (Lake "Wenern, Lake Rosslangen in Kalmar Ian, Ojasjo Dept. in Ble-

kinge, interglacial mud from Hernosand)! Finland! Lac Gerardmer, Vosges! Cherryfield, America!

Var. hrevis Cl. — L. 0,18; B. 0,o38 mm. Striae 6 in 0,oi mm. less radiate.

Fresh water: New Zealand (Auckland, Witt Coll.)!

Var. africana Cl. — V. smaller. L. 0,ii5; B. 0,oi8 mm. Axial area less than a third of

the breadth of the valve. Striae 8 in 0,oi mm.
Fresh water, mouth of rivers: Cameroon, Africa!

P. episcopalis is a very large and beautiful diatom, nearly akin to P. divergens and to

P. Hartleyana.

IV. Distautes.

Artificial hey.

I

\ Length 0,02 to 0,i mm. and more . 3.

f L. 0,1

I L. less than 0,i mm. ... ... 4.

.
J
Striae 5 to 6 in 0,oi mm ... . . P. horealis Ehb.

'

\ — 8 in 0,01 mm. . . ... P. intermedia Laost.

22. P. intermedia Lagst. (1873). — V. linear-elliptical, with rounded ends. L. 0,oi8 to

0,042; B. 0,06 to 0,08 mm. Axial area narrow; central a transverse fascia. Striae radiate at the

ends, 8 in 0,oi mm. — Nav. int. Lagst. Spetsb. D. 23 PI. I f. 3.

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.), Australia (Blue Mountains)!

This form seems, according to Lagbrstedt, to graduate into P. horealis and P. Brebissonii.

23. P. Balf'onriana Grun. Ms. — V. elliptical. L. 0,oo8 to 0,oi; B. 0,oo4 mm. Area wide.

Striae distant, 10 in 0,oi mm. — PI. I f. 18.

Fresh water: Scotland (Grun.), North Iceland!

24. P. borealis Ehb. (1843). — V. linear-elliptical, with rounded or subtruncate ends. L,

0,03 to 0,06; B. 0,007 to 0,oo8 mm. Median line with approximate central pores and hook-shaped
terminal fissures. Area narrow Striae parallel, 5 to 6 in 0,o 1 mm. — Am. PI. I: 2 f. 6. Nav. ho-

realis KtlTz B. p. 96. Grun. Verb. 1860 p. 518. Lagst. Sp. D. PI. I f. 4. A. S. Atl. PI. XLV
f. 15—21. V. H. Syn. p. 76 PI. VI f. 3, 4. Wollb PI. IX f. 23. Pinnul hehridensis Greg. M. J.

1854 p. 28 PI. IV f. 13. Pirn, chilensis Rabh. Alg. Sachs. 885 (1859).

On mosses, moist earth, in fresh water: Spitsbergen! Beeren Eiland (Lagst.), Greenland!
Iceland! Sweden! Finland! Germany! England! Belgium (V. H.), Switzerland! Japan! S:t Pauls
Island (Grun.), Sandwich Islands! Australia (Blue Mountains)! New Zealand! South Africa!

Argentina! Ecuador! W. Ind. S:t Vincent!

.. , Valve lanceolate P. alpina W. Sm.

more or less narrow, elliptical . . . ,2.
n J

Very small forms. L. about 0,oi mm. . , P. Balfouriana GrRUN

\ Lengtl

,, f L. 0,1 mm. and more . . P. lata Bb^b.
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Var. scala/ris Ehb. (1843). — Narrow, linear. Central area a broad transverse fascia. —
Stauroptera scalaris Ehb. Am. IV: 2 f. 3. Nav. borealis var. scalaris Grun. Verh. 1860 p. 518

PI. IV f. 15.

Labrador (Ehb.).

Finn, borealis graduates by intermediate forms into P. lata.

25. P. lata Be^b. (1838). — V. linear-elliptical, with broad, rounded ends. L. 0,i to 0,13;

B. 0,0s to 0,04 mm. Median line oblique; central pores approximate, terminal fissures hook-shaped.

Area large, slightly widened in the middle. Striae slightly radiate in the middle, 3 in 0,oi mm.,

transverse at the ends. — Frustulia lata Br^b. Cons. p. 18. P. lata W. Sm. B. D. I pi. XVIII
f. 167. Nav. lata KtJTZ Bac. p. 92. Grun. Franz Jos. Land D. p. 98 PL I f. 14. Nav. lata

var. minor H:6rib. a. Perag. D. d'Auvergne p. 86 PI. IV f 5. P. megaloptera Ehb. M. Gr. Ill: 1

f. 4; IV: 2 f. 5 (1854). Abh. 1870 PL III f. 16. Nav. meg. H^rib. D. d'Auvergne p. 88 PL IV
f. 6. P. pachyptera Ehb. Am. p. 133 PL IV: 2 f. 9 (1843). Nav. pack. A. S. Atl. XLV f. 5, 8.

Pant. Ill PL XX f. 302. Nav. costata HfeiB. D. d'Auvergne p. 87 PL IV f. 7 (1893).

Fresh water: Franz Josefs Land (Grun.), England! Scotland! Ireland! France (Normandy)!

Switzerland! Australia (Murray River)! New Zealand! Hungary fossil.

Var. Eabenhorstii Grun. (1860). — V. slightly constricted in the middle, with cuneate,

truncate ends. L. 0,o6; B. 0,oi5 mm. Striae parallel, 4 in 0,oi mm. — Nav. Thuringiaca Rabh.

FL E. A. p. 205. Nav. Eabenhorstii Grun. Verb. 1860 p. 515, PL IV f. 13. Nav. borealis var.

fossilis Pant. Ill PL V f. 73 (1893).

Fresh water: Thiiringen (Rabh.).

Var. latestriata Greg. (1854). - V. narrow-linear, with subcuneate extremities. L. 0,o4 to

0,06; B. 0,012 mm. Striae 4 in 0,oi mm. — Pinn. latestr. Greg. M. J. II p. 98 PL IV f. 12.

Nav. borealis var.? producta Grun. Verb. 1860 p. 518 PL IV f. 14.

Fresh water: Mull Dept.

Var. minor Grun. (1878). — L. 0,045; B. 0,oi3 mm. Area narrow. Striae 4—5 in 0,oi mm.
— Grun. Cap. S. Alg. PL IV f. 22. Fr. Jos. L. D. p. 98 PL I f. 16, 17. Nav. lata V. H. S.

p. 76 PL VI f. 1—2.

Fresh water: Spitsbergen! Franz Jos. Land (Grun.), Casp. Sea (Grun.).

Var. curta Grun. (1884). — V. elliptical. — Grun. Fr. Jos. L. D. f. 15.

Fresh water: Franz Jos. Land (Grun.).

26. P. alpina W. Sm. (1853). — V. elliptic-lanceolate, with rounded, obtuse ends. L. 0,i

to 0,18; B. 0,038 to 0,05 mm. Median line oblique; central nodule large; terminal iissures spirally

twisted. Axial area wide (less than V3 of the breadth of the valve) lanceolate. Striae radiate, 3,5

in 0,01 mm., transverse at the ends. — B. D. I p. 55 XVIII f 168. Nav. alpina Done. B. D.

p. 27 IV f. 6. A. S. Atl. XLV f. 1 to 4.

Fresh water (subalpine regions): Scotland! Ireland! Erzgebirge! Switzerland!

V. Tabellariese.

Artificial hey.

j Central area with a linear mark on each side of the central nodnle . .... 2.

\ — — without — — — — — — 3.

r Valve not undulate P- stomatophora Geun.

\ — slightly triundulate -P- Brandelii Cl.

J
Valve lanceolate, broad .

... 4.

\ — linear, narrow . ^ .
fa.

/Large. L. 0,i4 to 0,15 mm P Sillimanorum Ehb.

\ Small. L. 0,04 to 0,07 5 mm &•

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. H
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- ( Striae 6 in 0,oi mm P. Thorax Brun.
' \ — 13 — — . .P. lignitica Ol.

Valve narrow lanceolate ... . .P. subsolaris Geun.

— linear . . . 7.

_
I
Ends subcapitate . 8.

\ — rounded . ... . . . 12.

„ I Central area broad . . . . . . ... P. stauroptera Geun.
'\ — •— narrow ... . ... 9.

. I Valve large. L. 0,i to 0,2 mm. . • ... .... 10.

"I — smaller. L. 0,05 to 0,08 mm. . . ... 11.

..„ j Axial area very narrow ... P. luculenta A. S./ Axia

"{'
V3 as broad as the valve .

' .P. Tabellaria Ehb.

Central area small . . ..... . . . P. gibba Ehb.

large . . . ... P. mesogongyla Ehb.

.j„ j Striae parallel . . P. spitsbergensis Cl.

..„
J
Striae 8 to 10 in 0,01 mm. . . ... P. rangoonensis Geun.

radiate ... . . . . 13.

12 in — — . ... ... P. bogotensis Gbun.

27. P. spitsbergensis Cl. N. Sp. — V. linear, with parallel margins and rounded ends.

L. 0,058 to 0,067; B. 0,oo7 to 0,008 mm. Median line filiform with somewhat distant, bayonet-

shaped, terminal fissures. Axial area distinct, less than '/a of the breadth of the valve, linear,

slightly widened around the central nodule, or transversely dilated to a fascia. Striee 16 to 17

in 0,01 mm., almost parallel. — PI. I f. 13.

Fresh water: Spitsbergen (Cl. M. D. N:o 159), Jenissey!

Var. stomatophora Cl. — Central area with a linear marking on each side of the central

nodule. — Fresh water: Spitsbergen.

28. P. luculenta A. S. (1876). — V. linear, slightly gibbous in the middle and at the ends.

L. 0,1; B. 0,014 mm. Median line filiform, with approximate central pores, and bayonet-shaped

terminal fissures. Axial area very narrow; central area small, orbicular. Strise 13 in 0,oi mm.
strongly divergent in the middle and convergent at the ends. — Nav. luculenta A. S. Atl. XLIII f. 12.

Fresh water: Bengal (Kyan-Zoo, Atl.).

29. P. gibba (Ehb.?) W. Sm. (1853). — V. linear, gradually tapering from the middle to

the subcapitate ends. L. 0,o^ to 0,o8; B. 0,oo7 to 0,oo8 mm. Median line filiform, with approxi-

mate median pores and slightly curved terminal fissures. Axial area narrow, linear, slightly

dilated in the middle. Striae 10 to 11 in 0,oi mm. slightly divergent in the middle and convergent

at the ends, frequently interrupted in the middle. — Stauroptera gibba Ehb. Am. I: 2 f. 3 (1843)?

P. gibba W. Sm. B. D. i PI. XIX f. 180. Nav. Froserpince Pant. Ill PL XVIII f. 260 (1893).

Nav. appendiculata Pant. Ill PI. Ill f. 46 (1893)?

Fresh water: England (Cornwall)! Scotland (W. Sm.), Ireland (Mourne Mountains)! Austra-
lia (Blue Mountains)! N. America (Waterford, Maine)! Brazil (Caldas)!

30. P. stauroptera Grun. (1860). — V. slender, gradually tapering from the middle to

the subcapitate ends. L. 0,0 9 to 0,12; B. 0,oi2 to 0,oi3 mm. Median line filiform, with approxi-

mate median pores and slightly curved terminal fissures. Area wide, about a third of the breadth
of the valve. Striae 9,5 to 10 in 0,oi mm. strongly divergent in the middle and convergent at

the ends. — Nav. stauroptera Grun. Verh. 1860 p. 516. Nav. gibba Done. B. D. p. 70 PL XII
f. 3. A. S. Atl. XLV f. 48 to 50. Nav. gibba var. hyalina H^rib. a. Perag. D. d'Auvergne p. 92

PL IV f. 14.

Fresh water: Iceland! Sweden! Norway (Stavanger, foss.)! Finland! Holstein! Australia
(Murray River, Blue Mountains)! N. America (Canada, Massachusetts, New Hampshire, Sierra

Nevada)! Brazil!
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Var. semicruciata Cl. — Strise in the middle unilaterally interrupted. — Nav. gibha /S

Peckii Grun. Verb. 1860 p. 517 PL IV f. 17.

Fresh water: Sweden (Ojasjo, Blekinge)! Norway (Stavanger Dept.)! America (Canada West.,

Waltham Mass., Caldas BrazU)!

Var. interrupta Cl. — Strise interrupted on both sides of the central nodule. — Nav. Stau-

roptera Grun. Verh. 1860 p. 516 PI. IV f. 18 (f. gracilis) f. 19 (f. parva) Fr. Jos. Land D. PI. I f. 18.

A. S. Atl. XLIV f. 41. V. H. Syn. p. 77 PI. VI f. 7, f. 6 (f. parva). Nav. Tabellaria V. H. Syn.

f. 8. Nav. alaujensis Pant. II p. 41 PL III f. 54 (1889).

Fresh water: Franz Josefs Land (Grun.), Sweden! Finland! Norway! Scotland! France

(Lac Gerardmer Vosges)! New Zealand! Hawaii! Demerara! Surinam! North America (Waltham
Mass., Troy, New Hampshire)! Ecuador!

Var. sancta Grun. Ms. — V. strongly gibbous in the middle. L. 0,ii; B. O.ois mm. Area
very wide. Strise 10 to 11 in 0,oi mm.

Fresh water: Santos, Brazil! Bengal!

31. P. rangoonensis Grun. Ms. — V. linear, with broad, rounded ends. L. 0,o7 to 0,io;

B. 0,012 to 0,014 mm. Median line filiform, with approximate central pores and comma-like, ter-

minal fissures. Axial area distinct, but narrow, in the middle dilated to an elliptical space, or on

one or both sides, to a transverse fascia. Strise 8 to 10 in 0,oi mm. divergent m the middle, con-

vergent at the ends. — Stauroptera semicruciata Ehb. M. G. XXXIII: 2 f. 7*?

Fresh water: Rangoon!

This form is scarcely specifically distinct from P. stauroptera. The same is also the case

with Nav. Troyana Grun. (in Cl. and Moller Diat. N:o 275) and Nav. Forarmensis Grun. (CL and
Moller Diat. N:o 140), which I am unable to distinguish from P. rangoonensis. The only diff'e-

rences between these forms and P. stauroptera consist in the shape of the valve and in the term-

inal fissures, which are more curved in P. rangoonensis. I hav efound such forms from the following

localities: Greenland, Sweden (Forarm, Smaland), Troy (New Hampshire), Demerara River, New
Zealand, Blue Mountains (Australia).

32. P. Brandelii Cl. (1891). — V. linear gibbous in the middle and at the ends, often

with tri-undulate margins. Ends broadly rounded, frequently subclavate. L. 0,07 to 0,08;

B. 0,007 to 0,009 mm. Median line filiform, with semicircular terminal fissures. Area distinct,

narrow, linear, in the middle widened to a broad transverse fascia, having a linear marking on

each side of the central nodule. Strise 14 in 0,oi mm., divergent in the middle, convergent at

the ends. - D. of Finl. p. 26 PL 1 f. 8, 9.

Fresh water: Sweden (Almten in Kalmar Ian)! Finland! France (Lac Gerardmer, Vosges)!

33. P. stomatophora Grun. (1876). — V. linear-lanceolate, gradually tapering from the

middle to the rounded ends. L. 0,o7 to 0,ii; B. 0,o9 to 0,oii mm. Median line with bayonet-

shaped terminal fissures. Axial area narrow, linear, widened in the middle to a narrow trans-

verse fascia, where is on each side of the central nodule a linear marking. Strise 12 to 13 in

0,01 mm., strongly divergent in the middle and convergent at the ends. — Nav. stomatophora

Grun. in A. S. Atl. XLIV f. 27 to 29.

Fresh water: Iceland, Scotland (Island of Lewis)! Norway (Dovre, Atl.)! Sweden (Ross-

langen in Kalmar Ian)! Finland! Germany (Harz, Atl.), New Zealand! America (Canada, Crane

Pond, French Pond)!

Var. continua Cl. — L. 0,07 to 0,12; B. O.oos to 0,oi4 mm. Strise 13 in 0,oi ram., not

interrupted.

Fresh water: Loch Kinnord, Scotland! Sweden (Lake Rosslangen in Kalmar Ian)!

34. P. bogotensis Grun. (1876). — V. linear, with rounded ends. L. O.i to 0,ii; B. 0,oi3

mm. Median line with approximate central pores and bayonet-shaped terminal fissures. Axial
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area narrow, widened in the middle to a broad, transverse fascia. Striae 12 in 0,oi mm. strongly

divergent in the middle and convergent at the ends. — Nav. bogotensis A. S. Atl. XLIV f. 30 to 32.

Fresh water: New Grenada (Atl.), French Pond, Maine (Atl.).

35. P. subsolaris Geun. (1882). — V. linear-lanceolate, with obtuse ends. L. 0,o65 to0,07;

B. 0,0 1 to 0,0 14 mm. Median line with bayonet-shaped terminal fissures. Axial area narrow,

widened in the middle to a large suborbicular space. Strise 10 to 11 in 0,oi mm. strongly diver-

gent in the middle and convergent at the ends. — Nav. decurrens? A. S. Atl. XLV f. 29, 30.

Nav. Legumen vix undulata V. H. Syn. PI. VI f. 17. Nav. (deccurrens Ehb. var.?) subsolaris

Grun. Foss. D. Oster. Ung. p. 143. Nav. scythica Pant. Ill PL XXIII f. 335 (1893).

Fresh water: Norway (Stavanger, foss.)! Scotland! Hungary (Dubravica Dept. Grun.), New
Zealand! Canada! Dana's Pond (Grun.), Demerara River!

Var. brevistriata Gbun. (1882). — Area broader. Striae less radiate. — Nav. subs. var. br.

Foss. D. Osterr. Ung. p. 143 PI. XXX f. 38.

Fresh water: Hungary (Dubravica Dept. Grun.).

Var. australiensis Cl. — L. 0,o96; B. 0,oi2 mm. Striae 14 in 0,oi mm.
Fresh water: Rieva Lagoons, Australian Alps!

Var. linearis Cl. — V. linear, with parallel margins and broad, subtruncate ends. L. 0,12;

B. 0,017 mm. Striae 10 in 0,oi mm.
Fresh water: Finland (Lojo)! Rangoon! New Zealand!

36. P. Tabellaria Ehb. (1843). — V. slender, gibbous in the middle and at the ends.

L. 0,1 to 0,2; B. 0,0 15 to 0,02 mm. Median line filiform, slightly oblique, with approximate central

pores and bayonet-shaped terminal fissures. Axial area linear, less than '/g as broad as the valve,

widened in the middle to an elliptical space. Striae 11 to 14 in 0,oi mm. strongly divergent in

the middle, convergent at the ends. — Am. p. 134 PI. II: 1 f. 26. M. G. II: 3 f. 6. Nav Tab.

A. S. Atl. XLIII f. 4.

Fresh water: N. America (Cherryfield, "Waltham Mass., Bemis Lake, White Mountains,

Crane Pond) S. America, Brazil, Caldas! South Africa, Ombika (Brun Coll.)!

37. P. meso^ongyla Ehb. (1870). — V. linear, gibbous in the middle and gradually tape-

ring to the subcapitate, broad ends. L. 0,o6 to 0,08; B. 0,oi3 mm. Median line filiform, with

somewhat approximate central pores and slightly curved terminal fissures. Area narrow, widened

in the middle to an orbicular space. Striae 11 in 0,oi mm. strongly divergent in the middle and
convergent at the ends. — Ber. 1870 II f. 16. Cl. D. of Finland p. 25 PI. I f. 11. Nav. (without

name) A. S. Atl. XLV f. 45. Nav. decurrens Cl. Vega XXXVI f. 20. Nav. gibba V. H. Syn.

Suppl. A f. 12.

Fresh water: Iceland! Scotland, Lock Canmor (Atl.), Finmark! Norway, Dovre! East Cape!

Utah (Ehb.).

Var. interrupta Cl. (1891). — L. 0,o6; B. 0,oi mm. Striae 12 in 0,oi mm. interrupted by
a broad, transverse fascia. — Cl. D. of Finland p. 26 PL I f. 10.

Fresh water: Finland!

P. mesogongyla of Ehrenberg comprises several different species, among which are P. no-

bilis and P. major. As the forms figured in Ber. 1870 seems to be the same as ours, I have
adopted Ehrbnberg's name. Grunow believes this form to be P. decurrens of Ehrenberg, but the

latter is too insufiiciently figured to admit of identification. P. decurrens seems to be a form of

P. stauroptera.

38. P. Sillimanorum Ehb. (1843). — V. lanceolate, with la,rge, capitate ends. L. 0,i4 to

0,1.5; B. 0,034 to 0,035 mm. Median line filiform with distant median pores and bayonet shaped
terminal fissures. Axial area large, dilated around the central nodule, on both sides of which
are some rugosities. Striae 10 in 0,oi mm., strongly divergent in the middle, and there alternately
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longer and shorter^ very convergent at the ends. — Am. p. 133. M. Gr. U: 2 f. 13. Nav. Sill.

Lewis Proceed. Acad. Nat. Scienc. Philad. PI. II f. 8. Walker a. Chase N. a. R. D. PI. 11 p 6
PL II f. 2.

Fresh water: North America, Crane Pond! New Hampshire (Ehb.), Wolfboro (Lewis).

39. P. lignitica Cl. N. Sp. — V. lanceolate, with protracted, broad and rounded ends.
L. 0,075; B. 0,019 mm. Terminal nodules hook-shaped. Axial area uniting with the central
area in a lanceolate space. Striae 13 in 0,oi mm., slightly radiate, at the ends convergent. —
PI. I f. 15.

Fresh water: Japan, lignite (Brun Coll.)!

Nav. transylvanica Pant. (Ill PI. I f. 7) and its var. producta (1. c. PI. XXm f. 345)
may be akin to this species, if they do not represent a Caloneis allied to C. formosa, which I am
unable to decide from the figures.

40. P. Thorax Brun (1891). — V. lanceolate, with more or less protracted, obtuse ends.

L. 0,04 to 0,0065; B. 0,oi7 to 0,02 mm. Terminal fissures small and indistinct. Axial and central
areas uniting in a lanceolate space. Strise 6 in 0,o) mm., slightly radiate, convergent, and closer

near the ends. — Nav. Thorax Brdn D. espfeces n. p. 41 PL XVI f. 6.

Fresh water: Japan, lignite (Brun Coll.)!

VI. Brevistriatse.

Artificial hey.

^ f
Margins of the valve undnlate .... . .... N. nodosa Ehb.

I — — — not — 2.

Area punctate N. acrosphwria Bb^b.
— not — 3.

Ends cuneate 4.

not — 5.

.
I
Median line straight P. singularis A. S.

I — — flexnose P. integra Gkun.

Linear lanceolate, tapering from the middle 6.

^1

{

„ I Striae 10 to 11 in 0,oi mm P. parva Ehb.
'

\ — SI to 22 — — P. modesta Grun.

- ( Strise 8 to 10 in 0,oi mm 8.

I
— 14 to 15 — ~ P. paulensis Grun.

L. 0,1 to 0,12 mm P. brevieostata Cl.

L. 0,05 to 0,08 mm P. hemiptera Kutz.{;

41. P. hemiptera Kutz (1844). — V. elliptic-linear to linear, narrowed towards the often

subcuneate ends. L. 0,05 to 0,08; B. 0,oi2 to 0,oi3 mm. Axial area generally wide, more or less

lanceolate. Terminal fissures semicircular. Strise 8 to 10 in 0,oi mm. slightly radiate or almost

parallel. — Nav. hem. Kutz Bac. p. 97 PL XXX f. 11. A. S. Atl. XLIII f. 28, XLV f. 9. P.

acuminata W. Sm. B. D. XVIII f. 164. Sav. instaUlis A. S. Atl. XLIII f. 35 to 40. Nav. de-

hilis Pant. II p. 44 PL XII f. 214 (1889). Nav. hyhrida B.t&iB. a. Perag. D. d'Auvergne p. 85

PL IV f. 9 (1893). Nav. hyhrida var. BielawsMi HfeiB. a. Perag. 1. c. p. 85 PL IV f. 10.

Fresh water: Sweden (Lapland to Skane)! Finland (Russian Lapland to Abo)! Norway!

Iceland! Great Britain (Premnay Peat, Loch Kinnord)! Italy (S:ta Flora Dept.)! Hongkong (Atl.),

New Zealand! Australia (Blue Mountains)! America (Waltham Mass., Crane Pond, Demerara River,

Brazil, Trinidad)!

Var. interrupta Cl. — Strise uni- or bilaterally interrupted in the middle by a trans-

verse fascia.

Fresh water; Japan, lignite (Brun Coll.)!
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This species is of very frequent occurence and very variable, especially as to the breadth

of the axial area, which sometimes becomes very broad as in the form named by A. S. Nav. instabilis.

42. P. panlensis Grun. Ms. — V. linear, slightly narrowed to the obtuse, rounded ends.

L. 0,065 to 0,14; B. 0,011 to 0,014 mm. Median line filiform, with approximate central pores and
slightly curved, elongate, terminal fissures. Axial area wide, about a third of the breadth of the

valve, linear. Striae 14 to 15 in 0,oi mm., almost transverse to the ends. — A. S. Atl. XLIII
f. 7, 8, 9 (without name). Icon. n. PL I f. 20.

Fresh water: America (Greenland, "White Mountains, Cherryfield, Monmouth, Ducks Pond,

Maine, Sierra Nevada, Demerara River, Brazil, Caldas, S:n Paolo)!

43. P. brevicostata Cl. (1891). — V. linear, with parallel margins and broad, rounded

ends. L. 0,i to 0,12; B, 0,oi6 mm. Median line almost filiform. Terminal fissures comma-like.

Area very broad, irregularly lanceolate. Strise 8 to 9 in 0,oi mm. parallel throughout. — Nav.
heniiptera A. S. Atl. XLIII f 26, 27. Finn, brevicostata Cl. D. of Finl. p. 25 PI. I f. 5.

Fresh water: Sweden (Eosslangen in Kalmar Ian)! Finland! Bengal!

Var. leptostauron Cl. (1891). — L. 0,o7ft to 0,oi; B. 0,oi3 mm. Striee 10 in 0,oi mm., inter-

rupted in the middle. A. S. Atl. XLIII f 25 (without name). — D. of Finl. p. 25.

Fresh water: Sweden (Stensele Lappmark, Rosslangen in Kalmar Ian, Ojasjo in Blekinge)!

Finland (Tavastland) ! Scotland (Ordie Dept.)! Germany (Laacher See, Atl.), France (Lac de Ge-

rardmer, Vosges)!

Var. Demerarce Cl. — V. linear, attenuated towards the subcuneate ends. L. 0,07; B. 0,oi

mm. Area about a third as broad as the valve. Central area a transverse fascia. Strise 10 in 0,oi mm.
Fresh water: Demerara River!

44. P. acrosphaeria Br^b. (1838). — V. linear, more or less gibbous in the middle and at

the ends. L. 0,032 to 0, is; B. 0,oo8 to 0,02 mm. Median line filiform, its central pores approxi-

mate and its terminal fissures semicircular. Axial area about a third as broad as the valve,

finely punctate. Strise 9 to 14 in 0,oi mm. parallel, or slightly radiate at the ends.

Forma maxima. — L. 0,i5 to 0,i8; B. 0,02 mm. Striae 9 in 0,oi mm. — Nao. acrosph. var.

sandvicensis A. S. Atl. XLIII f. 14, 15.

Fresh water: Java (eatable earth)! New Zealand! Sandwich Islands (Atl.).

Forma genuina — L. 0,i ; B. 0,oi2 mm. Strise 10 to 12 in 0,oi mm. — Frustulia acrosphceria

BrSb. Consider, p. 19. Nav. acrosph. KtJTZ Bac. p. 97 PI. V f 2. Donk. Br. D. p. 72 PI. XII
f. 2. W. Sm. B. D. XIX f 183. A. S. Atl. XLIII i. 16 (22?).

Fresh water: Sweden (Rosslangen in Kalmar Ian)! Finland (Savolaks)! Scotland (Atl.),

Bengal! Illinois! Brazil (Caldas)! Ecuador!

Forma minor. — L. 0,03,'5 to 0,07; B. 0,oo8 to O.oi mm. Strise 13 to 14 in 0,oi mm. —
A. S. Atl. XLIII f 23.

Fresh water: Bengal! Australia (Blue Mountains)! Pensacola (Atl.), California!

Var. turgidula Grun. Ms. — V. strongly gibbous in the middle. L. 0,04 8 to 0,07; B, 0,oi2

mm. Strise 12 in 0,oi mm.
Fresh water: "Waltham Mass.!

Var. undulata Cl, — V. with three slight inflations. L. 0,i 1 ; B. 0,oi 2 mm. Strise 12 in 0,oi mm.
Fresh water: Sweden (Lake Rosslangen in Kalmar Ian)!

Var. Icevis Cl. — L. 0,08,<i; B. 0,oi7 mm. Area smooth. Strise 8 to 12 in 0,oi mm. —
A. S. Atl. XLIII f 18.

Fresh water: New Zealand! Australia (Blue Mountains)!

45. P. Singularis A. S. (1876). — V. gibbous in the middle, with cuneate and capitate

ends. L. 0,i06; B. 0,oi9 mm. Median line straight, with approximate central pores and comma-
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like terminal fissures. Area very broad, linear, slightlv widened in the middle. Striae 8 in 0,oi

mm. — A. S. Atl. XLIII f. 20.

Fresh water: Celebes (Atl.).

46. P. Integra G-run. Ms. — V. linear, with parallel margins, or slightly gibbous in the

middle. Ends cuneate, often subcapitate. L. 0,n to 0,12; B. 0,oi6 to 0,oi7 mm. Median line

flexuose, with approximate central pores and small, semicircular, terminal fissures. Area broad,

linear, gently dilated in the middle. Striae 7 in 0,oi mm., almost parallel, not interrupted. —
A. S. Atl. XLIII f. ly.

Fresh water: America (Crane Pond, Waltham Mass.)! French Pond (Atl.).

The median line is bordered on each side by a silicious rib.

47. P. nodosa Ehb. (1838). — V. more or less distinctly triundulate, with capitate to

rostrate ends. L. 0,055 to 0,075; B. 0,oo9 to 0,012 mm. Median line filiform, with approximate
median pores and semicircular terminal fissures. Axial area wider than a third of the breadth of the

valve. Striae 8 to 10 in 0,oi mm. parallel, more or less convergent at the ends, interrupted or not.

Forma genuina. — Ends rostrate. Striae 8 to 9 in 0,oi mm. parallel throughout, uni- or

bilaterally interrupted. — Nav. nodosa Ehb. Inf. p. 179 PI. XIII f. 9? M. G. XVII: 2 f. 12, 13.

Grun. Verb. 1860 p. 521, PI. IV f. 21. N. (Finn.) nodosa Greg. M. J. 1856 PI. 1 f. 5. A. S.

Atl. XLV f. 56 to 58.

Fresh water: Scotland (Greg.)! France (Lac Gerardmer, Vosges)! America (Canada, French

Pond, Albany)!

Forma capitata. — Ends capitate. Area often punctate. Striae 10 to 11 in 0,oi mm., con-

vergent at the ends. — Finnularia isocephala Ehb. M. G. V: 3 f. 21? P. monile Ehb. M. G-.

XVII: 1 f. 12?

Fresh water: Sweden (Lake Rosslangen in Kalmar Ian)! America (Houghton, Michigan)!

Var. Formica Ehb. (1843). — V. triundulate, with strongly inflated middle and capitate

ends. L. 0,o8 to 0,o9; B. 0,oi4 mm. Striae 9 in 01 mm., interrupted in the middle, convergent

at the ends. — ]}^av. Formica Ehb. Am. p. 130. M. G. IV: 3 f. 8. Pinnul. polyonca Lewis Proc. Ac.

N. Sc. Philad. 1861 p. 67 PI. II f. 7. Nav. peripunctata Brun. D. Esp. n. p. 37 PI. XVI f. 11, 1891.

Fresh water: N. America (Waltham, Mass.! N. Jersey to Savannah, Lewis).

48. P. parva (Ehb. 1843?) Greg. (1854). — V. linear, gradually tapering from the middle

to the obtuse or capitate ends. L. 0,04 to 0,07; B. 0,oo7 to 0,oi3 mm. Median line filiform with

approximate central pores and semicircular terminal fissures. Axial area broad, lanceolate. Striae

9 to 10 in 0,01 mm., almost parallel, convergent at the ends, frequently uni- or bilaterally intert

rupted. — Stauroptera parva Ehb. Am. Ill: 1, f. 19? P. parva Greg. M. J. II PL IV f. 11. Nav.

parviila Rales Pritch. Inf. p. 908 (1861). Grun. Foss. D. Ost. Ung. p. 143 PL XXX f. 37. Nav.

gibba var. brevistriata V. H. Syn. p. 78 PL VI f. 5. A. S. Atl. XLIII f. 21. Nav. gibba forma, curta

Bleisch Rabh. Alg. Sachsens N:o 951 (1860). Nav. higlobosa Schum. P. D. II Nacht. f. 48? Nav-

curtestriata Pant. Ill PL XII f. 188 (1893). Nav. (peregrina var.?) curtestr. Pant. II p. 44 PL II

f. 19 (1889).

Fresh water: Sweden! Finland! Scotland (Greg.), Holstein! Dresden! Hungary, foss. Grun.,

Java! Australian Alps! New Zealand! North America (Crane Pond, Illinois)! Argentina!

Var. Lagerstedtii Cl. — L. 0,025 to 0,033; B. 0,oo5 to 0,oo8 ram. Striae 8,5 to 10 in 0,oi

mm. — Nav. parvula Lagst. Spitsb. D. p. 26 PL II f. 4 1873.

Fresh water: Beeren Eiland, Spitsbergen (Lagst.).

Var. Novce Zealandice Cl. — L 0,0.32; B. 0,oo8 mm. Striae 12 in 0,oi mm. interrupted on

both sides of the central nodule.

Fresh water: New Zealand (Rotomahana)!

49. P. modesta Grun. (1882). - V linear-lanceolate with obtuse ends. L. 0,035; B. 0,oo7

mm. Median line with approximate central pores. Area broad, lanceolate. Striae 21 to 22 in
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0,01 mm. parallel, convergent at the ends. — Nav. modesta Grun. Foss. U. Oster. Ung. p. 143

PI. XXX f. 39.

Fresh water: Hungary, foss. Grun., Ecuador (Riobamba)!

VII. Majores.

Artificial hey.

Terminal fissures in contrary directions ... ... . . 2.

— — — the same — . . 3.

Ends broad, ronnded . ... P. Flamma A. S.

— snbcapitate P. Flammula A. S.

Striae parallel or slightly radiate .... 4.

— radiate 5.

( Area broad P. macilenta Ehb.

\ — narrow . . . . P. secernenda A. S.

{Band across the striae broad 6.

— — — narrow or indistinct . . 7.

I Elliptic-lanceolate P. Dactylus Ehb.

I Linear with broad, rounded ends . . . P. latevittata Cl.

{Area very narrow 8.

— moderately broad . 9.

„ J
Striae slightly radiate . P. conspicua A. S.

M
H
'{

— strongly — P. oregonica Cl.

Valve with undulate margins P. Esox Ehb.

1
Margins not undulate 10.

..„
f
Ends triangular P. trigonoeephala Cl.

— rounded or subcuneate P. major KtJTZ.

50. P. macilenta (Ehb. 1843) Cl. — V. linear, with broadly obtuse ends. L. 0,i i to 0,1 5;

B. 0,017 to 0,02 mm. Median line broad, oblique, not complex; its central pores approximate and

the terminal fissures comma-like. Axial area wide, less than a third of the breadth of the valve,

linear, scarcely widened in the middle. Strife parallel, 8 to 9 in 0,oi mm. crossed by a narrow

band. — Ehb. Am. 21 f. 23? M. G. I f. 7; I: 3 f. 13. Cl. Diat. of Finland p. 24 PL I f. 27.

Fresh water: Sweden (Lake Wenern, Lake Rosslangen in Kalmar Ian)! Finland (Nyland,

Pudasjarvi)! Hungary (Bory, fossil)! America (Pine spring, Hermico Co, Va, Deby Coll.)!

51. P. secernenda A. S. (1876). — V. linear, with broadly rounded snbcapitate ends and

slightly gibbous middle. L. 0,17; B. 0,o2i mm. Median line oblique with approximate central

pores. Axial area narrow, not dilated around the central nodule. Strise 7 to 8 in 0,oi mm. almost

parallel. - Nav. sec. A. S. Atl. XLIII f. 13.

Fresh water: Laconia U. S. A. (Atl.).

52. P. trigonoeephala Cl. N. Sp. — V. linear, gibbous in the middle and at the broadly

cuneate, subcapitate ends. L. 0,i7 to 0,2; B. 0,o2 6 mm. Median line narrow, its central pores

approximate. Terminal fissnres comma-shaped. Axial area riarrow, linear, slightly dilated in the

middle. Striae 7 in 0,oi mm. slightly divergent in the middle and convergent at the ends. Bands
not visible. — PI. I f. 21.

Fresh water: America (Waltham Mass., Hudson River, Deby Coll., Big Lake S. Calif.

Deby Coll.)!

53. P. conspicua A. S. (1876). — V. linear, gibbous in the middle and at the ends. L. 0,ii

to 0,13; B. 0,018 to 0,019 mm. Median line filiform, with approximate central pores and semi-

circular terminal fissures. Area very narrow, slightly dilated around the central nodule. Striee

11 in 0,01 mm. slightly divergent in the middle, elsewhere almost parallel. — Nav conspicua

A. S. Atl. XLIII f. 10, 11.

Fresh water: Demerara River!
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54. p. Flamma A. S. (1876). — V. linear, with broadly rounded ends. L. 0,i4 to 0,i5;
B. 0,025 to 0,02 mm. Axial area very narrow, central orbicular. Striaj subparaUel, flexuose, in
the middle radiate, 7 to 9 in 0,oi mm., crossed by a broad band. — Nav. Flamma A. S. Atl.
XLII f. 27, 28.

Fresh water: Demerara River!

55. P. Flammnla A. S. (1876). — V. linear, with somewhat dilated and capitate ends.

L. 0,1 ; B. 0,015 mm. Axial area narrow, central orbicular. Striae radiate, 9 in 0,oi mm. — Nav.
Flammula A. S. Atl. XLII f. 26.

Fresh water: Demerara River!

Seems to be only a smaller form of the preceding.

56. P. oregonica Cl. N. Sp. — V. linear, slightly triundulate, with cuneate, subacute ends.

L. 0,113; B. 0,015 mm. Median line filiform with approximate median pores, and semicircular
terminal fissures. Axial area very narrow, widened in the middle to a rhomboid-lanceolate central

area. Striae 11 in 0,oi mm. divergent in the middle, convergent at the ends. — A. S. Atl. XLIII f. 34.

Fresh water: Oregon, fossil!

57. P. major KtiTZ (1833). — V. slender, linear, gibbous in the middle, and at the rounded
ends. L. 0,2 to 0,3; B. 0,03 mm. Median line not complex, oblique; terminal fissures comma-
shaped. Area linear somewhat less than a third of the breadth of the valve, scarcely widened in

the middle, convergent at the ends, crossed by a narrow band. — Frusiulia major KtJTZ Syn. p. 19

f. 25? Nav. maj. Kutz Bac. p. 97 PL IV f. 19, 21. Donk. B. D. p. 69 PI. XI f. 2. V. H. Syn.

p. 73 PL V f. 3, 4. A. S. Atl. XLII f. 8.

Fresh water (usually larger lakes): Sweden (Lapland to Skane)! Finland (Russian Lap-
land to Nyland)! Novaja Zemla! France! Switzerland (Lac Leman)! Japan! New Zealand! America
(Canada, Albany, Michigan, "Washington Territory)!

Var. linearis Cl. — V. linear, not gibbous in the middle, or ends. Area narrower. Striae

7 in 0,01 mm. — Finn. maj. "W. Sm. B. D. XYIII f. 162. Nav. maj. var. andesitica Pant. Ill

PI. VII f. 113 (1893).

Fresh water: Sweden (Lake Rosslangen)! Norway (Stavanger, foss.)! England Sm. Finland
(Pudasjarvi, foss.)! Holstein! Germany! Africa (Congo, V. H. Coll.)! America (Monticello New
York, Waltham Mass., Demerara)!

Var. heroina A. S. (1876). — V. gibbous in the middle and at the subcuneate ends. L. 0,2 6;

B. 0,03 5 mm. Median line broad, oblique. Area narrow. Striae 8 in 0,oi mm. slightly divergent

in the middle, and convergent at the ends. Bands indistinct. — Nav. heroina Atl. XLIII f. 2.

Fresh water: Demerara River!

Var. asymmetrica Cl. — V. linear, with broad, obtuse ends. L. 0,i4 to 0,26; B. 0,02 to 0,03

mm. Median line asymmetrical, the two halves of it meeting each other in an obtuse angle. —
PI. I f. 22.

Fresh water: America (Eralton Lake Canada, Waltham Mass., Crane Pond, Montgomery

Alabama)

!

Var. subacuta Ehb. (1854). — V. linear, with parallel margins and cuneate ends Area

narrow. Striae 7 to 7,5 in 0,oi mm. — Pinnul. subacuta Ehb. M. G. XXXV A 6 i. 12. — A. S.

Atl. XLIII f. 30 to 32.

Fresh water: Demerara River! Caldas, Brazil!

Var. turgidula Cl. — V. strongly gibbous in the middle and at the ends. L. 0,i7 to 0,28;

B. 0,034 to 0,04 mm. Striae 7 to 8 in 0,oi mm.
Fresh water: America (Monticello, Troy, Sierra Nevada)!

This form is very similar to P. latevittata var. Domingensis, from which it differs only by

a narrower band across the striae.

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 12
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Var. transversa A. S. (1876). — V. very slender. L. 0,i7 to 0,22; B. 0,02 mm. Median line

very broad and oblique. Striae 9 in 0,oi mm. — Nav. transversa A. S. Atl. XLIII f. 5 to 6.

Fresh water: Finland (Sodankyla)! America (Monticello) ! Australia (Soutb Yarra)!

58. P. Esox Ehb. (1843). — V. triundulate, with obtuse ends. L. 0,o8 to 0,14."); B. 0,oi2

to 0,022 mm. Median line not complex, narrow. Terminal fissures comma-like. Area linear,

parrow, less than V3 of ^^^ breadth of the valve. Striae 8 to 10 in 0,oi mm., divergent in the

middle, convergent at the ends, crossed by a narrow band. — Am. I: 2 f. 4? Schum. Pr. D. I

PI. IX f. 36? Cl. Diat. of Finl. p. 24 PL I f. 3. HiSrib. D. d'Auvergne p. 82 PI. IV f. 4.

Fresh water: Sweden (Almten in Kalmar Ian)! Finland (Sodankyla)! Greenland! Puy de

Dome, fossil (Herib.), America (Maine, Brun Coll.)!

59. P. latevittata Cl. N. Sp. — V. linear, with broad, rounded ends. L. 0,i8; B. 0,033

mm. Median line not complex, oblique; terminal fissures comma-shaped. Axial area broad, less

than ^/j of the breadth of the valve, widened in the middle. Striae 6 in 0,oi mm., divergent

in the middle, convergent at the ends, crossed by a very broad band. — A. S. Atl. XLII f. 5.

Fresh water: Puerto Monte, Chile, foss.l Ecuador!

Var. Domingensis Cl. — V. slender, gibbous in the middle and at the ends. L. 0,i5 to

0,36; B. 0,022 to 0,04 mm. Striae 6 to 8 in 0,oi mm. — A. S. Atl. XLIII f. 3. Cl. Diatomiste

II PI. VII f. 3.

Fresh water: North America (^Cherryfield, Atl.), West Indies, Jamaica and St. Vincent

(Grove Coll.)! San Domingo (Witt Coll.)! Ecuador!

60. P. Dactylus Ehb. (1843). — V. subelliptic-linear, with rounded, obtuse ends. L. 0,i7

to 0,32; B. 0,03 to 0,05 mm. Median line gently undulate, not complex. Central nodule large,

excentric; terminal fissures comma-shaped. Axial area moderately wide, about
'/s ^s broad as the

valve, irregularly linear-lanceolate. Striae 4,5 to 5 in 0,oi mm., crossed by a broad band. — Am.
p. 132 PI. IV: 1 f. 3. P. Gigas Ehb. Am. p. 133, II: 3 f. 1. Navicula Dactylus A. S. Atl. XLII
f. 3, 4, 6. Nav. Dae. forma maxima V. H. Syn. PI. V f. 1. Nav. Gigas A. S. Atl. XLII f. 1.

Fresh water: Sweden (Lapland to Halland)! Norway! Finland! Scotland (Premnay Peat)!

France (Lac Gerardmer Vosges)! America (common: most diatomaceous earths)!

Var. horrida H^rib. a. Perag. (1893). — L. O.ie; B. 0,025 mm. Area with irregularly

scattered spines. Striae 7 in 0,oi mm. — Nav. maj. var. horr. H^rib. a. Pbrag. D. d'Auvergne

p. 83 PL IV f. 3.

Fresh water: Puy de Dome (fossil).

Var. Demerarce Cl. — Linear, with subcuneate ends. L. 0,14; B. 0,o34 mm. Striae 5,5 in

0,01 mm. — A. S. Atl. XLIII f. 29.

Fresh water: South America (Demerara River)!

Var. Dariana A. S. (1876). — V. lanceolate, with obtuse ends. L. 0,i8 to 0,21; B. 0,o4i

0,04 5 mm. Median line oblique, not complex, with comma-shaped terminal fissures. Axial area

broad, less than V3 of the breadth of the valve, widened in the middle. Striae 7 to 8 in 0,02 mm.,
divergent in the middle, convergent at the ends, crossed by a broad band. — Nav. Dariana A. S.

Atl. XLII f. 24, 25.

Fresh water: America, Crane Pond! Schasta Co. Calif.! Neuse River (Atl.), Darien (Atl.).

Vni. Oomplexse.

Artificial hey.

f
Central ^rea a transverse fascia ... g

\ — — not — — 4
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( Valvi„ . Valve large. L. 0,15 to 0,2 mm . . . P. cardinalis Ehb.
small L. 0,08 to 0,12 mm 3.

„ 1 Striae 7 to 7,5 in 0,oi mm . . ... P. (Bstuarii Cl.

\ — 9 to 12 — — P. isostauron Ghcn.
Valve giblions in the middle and at the ends . 5.

not — — — — — — .6.
Stria) 4,5 to 5 in 0,0-1 mm .... .P. nobilis Ehb.

7 in 0,01 mm. . . . P. gentilis Donk.
„ ( Striae parallel or slightly radiate . . 7.

I — strongly radiate .... . . P. distinguenda Cl.

Valve with parallel margins . . . . P. streptoraphe Cl.

convex — .... .
'

. . 8.

Striae 4,5 to 5 in 0,oi mm P. flexuosa Cl.

6,5 (to 15) in 0,0L mm P. viridis Nitzsch.

•{

.[

'I

61. P. viridis Nitzsch (1817). — V. elliptic-linear, with parallel margins, attenuated to-

wards tte rounded ends. L. 0,i4 to 0,i7; B. 0,02 to 0,024 mm. Median line complex; terminal

fissures comma-shaped. Axial area linear, narrow, about '/j of the breadth of the valve, slightly

widened around the central nodule. Striae 6,5 to 7,5 in 0,oi mm. slightly divergent in the middle

and convergent at the ends, else almost parallel, crossed by a distinct band, about Vs of the length

of the striae. — Bacillaria viridis Nitzsch PI. IV f. 1 to 3. Pinnul. viridis Ehb. Inf. p. 182. Nav.

viridis Kt5Tz Bac. p. 97 PL XXX f. 12. A. S. Atl. XLII f. 11 to 14, 19, 21, 22, 23. V. H. Syn.

p. 73 PI. V f. 5. Pinnul. medioconstricta Rabh. A. Sachsens N:o 952 (1860). Nav. Gutvinskii Pant.

Ill PI. XIV f. 217 (1893)?

Fresh water: Sweden (Lapland to Skane)! Norway! Finland (Russian Lapland to Ladoga)!

Belgium (V. H.), Germany (Franzenbad Dept.)! Hungary (Dubravica Dept. Grun.), Italy (Livorno,

Atl.), Australia (Talbot Hiver, Victoria)! New Zealand! America (Illinois, California, Ecuador,

Brazil)!

Var. intermedia Cl. (1891). — V. linear. L. 0,o7 5 to 0,ii; B. 0,oi4 to 0,oi5 mm. Area
about V4 of the breadth of the valve. Striae 8 to 9 in 0,oi mm. divergent in the middle, conver-

gent at the ends, crossed by a narrow band. — Nav. major A. S. A. Atl. XLII f. 9, 10. Finn,

virid. var. int. Cl. D. of Finl. p. 22. Nav. viridis Pant. Ill PI. VII f. 119 (1893)?

Fresh water: Sweden (Lapland, Smaland)! Finland! Scotland (Atl.), Congo (V. H. Coll.)!

Java! Australia (Blue Mountains)!

Var. commutata Grcn. (1876). — V. linear. L. 0,05 to 0,09; B. 0,oi mm. Area narrow,

widened in the middle. Striae 10 to 12 in 0,oi mm. divergent in the middle, convergent at the

ends. Bands indistinct. — Pinnul. viridis W. Sm. XVIII f. 163 a'. Nav. commutata Grun. A. S.

Atl. XLV f. 35 to 37. Finn. Heufleri Pedicino Ischia PI. II f. 17 (1867). Finn, sudetica Hilsb

Rab. A. Eur. N:o 1023 (1861). Nav. decumana Pant. Ill PL XXXV f. 499 (1893)?

Fresh water: Sweden (Upsala, Rosslangen in Smaland)! Finland (Russian Lapland to La-

doga)! England Sm., Scotland (Lock Canmor Atl.), Germany (Harz, Atl.), France (Lac Gerardmer,

Vosges)! Tasmania! America (Canada, Waltham Mass., S:ta Rosa Calif., Sierra Nevada, Rio Purus

Brazil)!

Similar to Finn. vir. var. commutata is Finn, ohlongo-linearis Kostowset (Materialy 1888

p. 23 PI. XVII f. 5) but this form has wider striae, about 6 in 0,oi mm.

Var. leptogongyla (Ehb.?) Grdn. (1876). — V. linear with parallel margins, or slightly

gibbous in the middle. Ends rounded. L. O.os; B. 0,oi mm. Area narrow, strongly dilated in

the middle to a rhomboid-orbicular space. Median line filiform. Terminal fissures semicircular.

Striae 10 in 0,oi mm., divergent in the middle, convergent at the ends. — Nav. leptogongyla G-rvs.

in A. S. Atl. XLV f. 26 to 28. Nav. Talellaria Donk. B. D. p. 70 PL XII f. 4?

Slightly brackish water: Eger, Franzenbad foss.

!

Var. fallax Cl. — L. 0,045 to 0,095; B. 0,oo9 to 0,oi6 mm. Area very narrow. Striae 10 to

12 in 0,01 mm., almost parallel, frequently uni- or bilaterally interrupted. — Pinnul. viridis § W. Sm.
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Br. D. XVIII f. 163 /S. Nav. semicruciata A. S. Atl. XLIV f. 43? XLIII f. 24. Nav. viridis

var. comnudata V. H. S. p. 73 Pl.V f. 6. A. S. Atl. XLV f. 10, 11.

Fresh water: Sweden (Lapland to Smaland)! Belgium (V. H.), Germany (Harz Atl.. Eis-

leben Atl.), Australia (Waltham Mass., Monticello, Sierra Famatina Argent., Eio Purus Brazil)!

According to Van Hbukck's Syn. the valves of the same frustule are dissimilar, the striae

being in one uninterrupted and in the other unilaterally interrupted. This variety, confounded

with the preceding, is distinguished by its almost parallel striae.

Var. semicruciata Grun. (1882). — V. large. Striae unilaterally interrupted. — Nav. viridis

var. semicruciata Gkun. Foss. D. Oster. Ung. p. 143.

Fresh water: Hungary, foss, (Grun.).

Var. rupestris Hantzsch (1861). — L. 0,04 to 0,o65; B. 0,oo7 to 0,oi2 mm. Area very

narrow. Striae 13 to 15 in 0,oi mm. divergent in the middle, convergent at the ends. — Pinnul.

rup. Hantzsch Eab. Alg. E. N:o 1203. Nav. rap. A. S.^ Atl. XLV f. 38 to 44.

Fresh water: Sweden (Top of the mountain Areskutan! Vernamo, foss., Atl.), Norway!

Finland! Denmark (Ringkiobing, Atl.), Holstein! Iceland! Scotland (Braemar, Edinburgh, Loch

Canmor, Atl.), Saxony! America (Cherryfield)! Martinique!

Var. dispar Schum. (1862). — Area unilateral. L. 0,05 to 0,o6 mm. Striae 7 in 0,oi mm.
— Nav. dis. Schum. P. D. 1 Nachtr. p. 189 f. 50.

Fresh water: KSnigsberg, foss. (Schum.).

,

62. P. distingnenda Cl. (1891). — V. linear to elliptic-linear, with rounded ends. L. 0,io

to 0,18; B. 0,02 to 0,026 mm. Median line distinctly complex; central nodule large, excentric;

terminal iissures comma-like. Axial area broad, about 1/3 of the breadth of the valve, irregularly

linear-lanceolate, unilaterally widened in tbe middle. Striae 7 in 0,oi mm., strongly divergent in

the middle and convergent at the ends, crossed by indistinct bands. — Nav. viridis KtJTZ Bac. IV
f. 18. Pinnul. viridis W. Sm. f. 163 a. Pinnul. viridis var. distinguenda Cl. D. of Finl. p. 22

PI. I f. 1. Nav. Hyrtlii Pant. Ill PI. XVII f. 257 (1893)? Nav. viridis var. fossilis Pant. Ill

PI. XII f. 193 (1893). Nav. paripinnata Pant. Ill PL XVIII f. 263 (1893)?

Brackish or fresh water: Sweden (Carlshamn and Sodertelge Depts.)! Finland! Hungary
(Bory Dept.)! Kamtschatka! Africa (Congo V. H. Coll.)! Australia (South Yarra, Tasmania)! New
Zealand! America (Houghton foss., Michigan Shasta Co. and S:ta Rosa Cal., "Washington Territory,

Sierra Famatina, Argent.)!

63. P. gentilis Donk. (1873). — V. linear, with parallel margins and broadly rounded ends.

L. 0,14 to 0,25; B. 0,022 to 0,036 mm. Median line slightly complex, with somewhat approximate

central pores and comma-shaped terminal fissures. Axial area, narrow, less than 1/3 of the breadth

of the valve. Striae 7 in 0,oi mm., divergent in the middle, convergent at the ends, crossed by a

moderately broad, not very distinct, band. — Nav. gentilis Donk. Br. D. p. 69 PI. XII f. 1. A. S.

Atl. XLII f. 2.

Fresh water: Sweden (Lapland to Upland)! Finland! England (Donk., Atl.), Schlesien

(Gronowitz foss.)! United States (Salem Mass., "Waltham Mass.)!

64. P. nobilis Ehb. (1840). — V. linear, slightly gibbous in the middle and at the broadly

rounded ends. L. 0,25 to 0,35; B. 0,034 to 0,05 mm. Median line complex, with somewhat approxi-

mate central pores and comma-shaped terminal fissures. Axial area linear, less than 1/3 of the

breadth of the valve, slightly widened around the central nodule. Striae 4,5 to 5 in 0,oi mm.
divergent in the middle, convergent at the ends, crossed by a distinct band, '/j as broad as the

length of the striae. — Ber. 1840 p. 214. AV. Sm. Br. D. XVIII f. 161. P. mesogongyla Ehb. p. p.

M. G. VI: 1 f. 5. Nav. noiilis KtJTZ Bac. p. 98 PI. IV f. 24. Donk. Br. D. p. 68 PI. XI f. 1.

V. H. Syn. p. 73 PI. V f. 2. A. S. Atl. XLIII f. 1.
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Fresh water: Sweden (Lapland to Smaland)! Norway (Stavanger Dept.)! Finland! Eng-
land! Scotland! Ireland! France! Switzerland (Br.), Italy (Livorno, foss.)! America (Salem and
Boxford Mass., Big Lake Cal. Montgommery Ala., Washington Terr, all foss.)!

Var. neogena Grun. (1882). — L. 0,215; B. 0,032 to 0,036 mm. Area broader. Stria 5 in

0,01 mm. — Nav. nob. var. neog. GrRUN, Foss. Diat. Oster. Ung. p. 143 PI. XXX f. 41. Pant. Ill

PL IX f. 159.

Fresh water: Dubravica, Hungary, foss. (Grun.).

Var. fossilis Pant. (1889). — L. 0,12 to 0,21; B. 0,oi8 to 0,o33 mm. Striee 6,5 to 8 in0,oi

mm. — Pant. II p. 51.

Fresh water?: Bory Hungary (Pant.).

65. P. llexuosa Cl. N. Sp. — V. linear to elliptic-linear, with rounded ends. L. 0,22 to

0,27; B. 0,04 to 0,oA» mm. Median line complex. Central nodule large, excentric; terminal fissures

comma-shaped. Axial area broad, somewhat less than V3 of the breadth of the valve, not, or very

slightly, widened in the middle. Striae 4,5 to 5 in 0,oi mm., slightly divergent in the middle and
convergent at the ends, crossed by broad, distinct bands. — PI. I f. 23.

Fresh water: Canada (Eralton Lake)! United State (Cherryfield, Crane Pond)!

This form is nearly akin to P. nohilis, but closely resembles P. Dactylus, from which species

it differs principally by> its complex median line.

66. P. streptoraphe Cl. (1891). — V. linear with parallel margins and broad, rounded ex-

tremities. L. 0,18 to 0,26; B. 0,03 mm. Median line strongly complex; terminal fissures comma-
shaped. Axial area moderately narrow, less than ^/j of the valve, not widened in the middle.

Stria; almost parallel, 5 in 0,oi mm., crossed by a broad and distinct band. — Nav. sp. A. S. Atl.

XLII f. 7. Nav. viridis var. suhlinearis Grun. Franz Jos. L. D. p. 98 PL I f. 22. Fin. streptoraphe

Cl. Diat. of Finl. p. 23.

Fresh water: Franz Jos. Land (Grun.), Sweden (common in most diatomaceous earths from

Lapland to Smaland)! Finland! England (Premnay Peat, Loch Leven)! France (Lac de Grandlieu

Loire infer.)! N. America (common in most diatomaceous earths, for inst. Nova Scotia, New York,

Massachusetts, California)

!

Var. styliformis Grun. (1884). — L. 0,ii6; B. 0,0125 mm. Striae 7 in 0,0] mm. Area narrow.

— Ehb. M. G. XXXVin: 17 f. 6? Nav. viridis var. stylif. Grun. Franz Jos. L. D. p. 98 PL I f. 21.

Fresh water: Franz Josefs Land (Grun.).

Var. minor Cl. (1891). — L. O.oss to 0,i; B. 0,oi5 to 0,oi6 mm. Area distinct. Striae

slightly radiate, 6,5 in 0,oi mm., interrupted on one or both sides of the central nodule. — Nav.

viridis A. S. Atl. XLII f. 20. Pinnul. viridis var. minor Cl. Diat. of Finl. p. 22 PL I f. 2.

Fresh water: Sweden (Rosslangen SmaL, Ebbetorp Dept. Smal.)! Finland!

67. P. isostauron (Ehb. 1843?) Grun. (1880). — V. linear, with parallel margins and

rounded ends. L. 0,03 to 0,07; B. 0,oo8. Median line flexuose, axial area narrow, widened around

the central nodule to a transverse fascia. Striae parallel 9 to 12 in 0,oi mm. — Stauroptera iso-

stauron Ehb. Am. p. 135 f. 1. M. G. XVI: i f. 7? Nav. viridis var. icostauron Grun. A. D. p. 27

PL I f. 14. Nav. icostauron var. conifera Brun a. H^rib. D. d'Auvergne p. 91 PL II f. 2.

Fresh water: Greenland! Iceland! Kara Sea (Grun.), Sweden (Forarm in Asnen, Upsala)!

Finland! Puy du Dome (fossil), Colorado (Brun Coll.)!

Stauroptera isostauron of Ehrenberg is very doubtful and may perhaps denote some forms

of Finn, divergens, scarcely the species of Grunow, which is closely related to P. Aestuarii Cl.

P. isostauron may perhaps more properly be placed in the group Gracillima.

68. P. Aestuarii Cl. N. Sp. — V. linear, with parallel margins and rounded ends. L. 0,io

to 0,12; B. 0,016 mm. Median line flexuose; terminal fissures semicircular. Axial area moderately
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broad, linear. Central area a transverse fascia, reaching to the margin. Strise parallel, 7 to 7,5

0,01 mm. — PI. If. 16.

Slightly brackish water: Sweden (postglacial deposit of Ebbetorp in Kalmar Lan)! Mouth
in of Delaware! Connecticut!

69. P. cardinalis Ehb. (1840). — V. linear, with broad, rounded ends.

B. 0,03 to 0,03 5 mm. Median line distinctly complex, central pores approximate,

comma-shaped, small. Axial area wide; central area a broad transverse fascia,

margin. Striae 5 in 0,oi mm., slightly divergent in the middle and convergent at

by a broad band. — Stauroptera cardinalis Ehb. Berl. Abh. 1840 p. 213 (accord, to

cardinalis W. Sm. Br. D. I PL XIX f. 166. Nav. cardinalis A. S. Atl. XLIV f.

p. 74 Suppl. PL A f. 5.

Fresh water: Sweden (Lapland to Smaland foss.)! Finland! Ireland, Scotland (Loch Leven

Ordie Deposit), Belgium (V. H.), Italy (Livorno, Atl.), Switzerland (Brun).

L. 0,15 to 0,2;

terminal fissures

reaching to the

the ends, crossed

Chase). Pinnul.

1,2. V. H. Syn.

IX. Marluae.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Artificial hey.

j Asymmetrical . . . . .

\ Symmetrical

( StrisB strongly radiate . .

\ — slightly —
/ Axial area broad .

\ — — narrow or indistinct .

{Valve narrow '

— broad . . ...
J
Central nodule stanroid . . .

\ — — not —
i Central area large, orbicular . .

\ — — a transverse fascia

j Strije crossed by a blank band

\ — not — — — ...
J
Valve linear

\ — lanceolate

) Striae 3 to 4 in 0,01 mm
\ — 8 to 10 — —
Valve biconstricted

.

— constricted in the middle

— not or slightly constricted in the middle .

L. 0,1 mm. . ...
L. about 0,035 mm
Axial area indistinct .

— — narrow

Striae parallel

— radiate in the middle, convergent at the ends

2.

... ... 3

P. Stauntonii Gbtjn.

P. ambigua var. Digitus A. S.

4.

5.

P. ambigua Cl.

.P. Temperei Bbun.

P. bistriata Lbud. Fortm.

6.

7.

10.

8.

9.

P. Trevelyana Donk.

P. Grcenlandica Cl.

P. excellens Cl.

. P. rectangulata Greg.

P. Claviculus Gebg.

. . 11.

12.

lobata Grove a. Sthht.

. P. constricta Cl.

13.

14.

. P. quadratarea A. S.

P. cruciformis Donk.
Striae 12 in 0,oi mm p, cruciata Cl.
— 15 to 20 — p. floridana Cl.

70. P. ambigua Cl. N. Sp. — V. linear, with rounded ends. L. 0,o33 to 0,o78; B. 0,oo7
to 0,0 08 mm. Central nodule small, terminal nodules small, approximate to the margin. Area
broad, linear, not widened in the middle. Striae short, parallel, 8 to 9 in 0,oi mm., with capitate
terminations. — Nav. retusa Grun. A. D. p. 38 (1880). Cl. Vega p. 470 PL XXXVI f. 35.

Marine: Lysekil (Bohuslan, Sweden, Grun.), Oldenburg (Grun.), Cape Wankarema!
The frustule is according to Grunow, in the zone-view more or less constricted in the

middle and more or less broad. The connecting zone has numerous punctate longitudinal divisions
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Nav. retusa Br^b. seems to be a form, akin to Nav. cancellata, and therefore entirely dif-

ferent from this species, which I have, with much hesitation, placed in Pinnularia.

Var. (Amphora) Digitus A. S. (1875). — V. asymmetrical. L. 0,05 to 0,i; B. 0,oo7 to0,oi2
mm. Axial area asymmetrical, a little broader on the dorsal side. Striae 8 in 0,oi mm., not dis-

tinctly punctate. Frustule rectangular. Connecting zone with several faint longitudinal divisions,

which are finely transversely lineate; lineoliE 24 in 0,oi mm. — Amphora Digitus A. S. Atl. XXVI
f. 30. Cl. and Grove Diatomiste I p. 67 PI. X f. U to 13.

Marine: North Sea! Guernsey (Grove Coll.)! Balearic Islands! Macassar Straits! China!

71. P. bistriata Leud. Fortm. (1879). —V. linear, with rounded ends. L. 0,o5.5 to 0,o65;

B. 0,009 mm. Central nodule transversely dilated. Axial area narrow; central area a broad, trans-

verse fascia. Strise 10 in 0,oi mm. radiate in the middle, transverse or convergent at the ends.

— Stauroneis bistriata Leud. Fortm. D. Ceylon PI. IX f 89.

Marine: Mediterranean Sea (Barcelona)! Ceylon (Leud. Fortm.). Labuan!
I have seen only two valves of this characteristic form and I have placed it in Pinnularia

with great hesitation.

72. P. quadratarea A. S. (1874). — V. narrow, linear, with parallel margins and broad
rounded extremities. L. 0,oi to 0,o9; B. 0,on mm. Median line with small terminal fissures.

Axial area indistinct or very narrow; central area a broad fascia. Strise parallel, 8 to 10 in 0,oi

mm. — Nav. Pinnularia Cl. (1868) Sv. N. D. p. 224 PI. IV f 1, 2. Nav. quadrat. A. S. N. S. D.

p. 90 PL II f 26.

Marine: Arctic Seas (Arctic America, Spitsbergen, Finmark, Novaja Zembla, Cape Wanka-
rema)! North Sea (Bohuslan, Sweden)! Mediterr. (Balearic Islands)! Australia Sydney!

This species was first described by me as Nav. Pinnularia, and later by A. Schmidt as Nav.

quadratarea, but as my specific name would be inadmissible I have given preference to the name
of A. Schmidt. It is a very variable species, of which a great number of forms has been described

as distinct species, but as they are closely connected I have united them. The chief distinction

consists in the outline and the number of strise. Closely connected with some of the varieties (Var.

fluminensis etc.) are P. floridana Cl. and P. cruciata. On the other hand the var. Theelii approaches

to P. cruciformis Donk. The varieties may be arranged in the following series.

A. Forms with linear, not constricted valves.

Var. haltica Grun. (1880). — B. 0,oos. Striee 9 in 0,or mm. — Nav. Pinn. var. bait.

Grun. a. D. p. 27.

Brackish water: Baltic (Grun.).

Var. Seychellensis Grun. (1880). — V. short, linear, with rounded ends. B. O,oii mm.

Striae 12 in 0,oi mm. — Nav. Pinn. var. Seych. Grun. A. D. p. 28.

Marine: Seychelles (Grun.).

Var. Soderlundii Cl. (1880). — V. linear, with rounded ends. L. 0,o36 to 0,045; B. 0,oo6

to 0,007 mm. Striae 13 to 16 in 0,oi mm. — Nav. Pinn. var. Soderl. Cl. A. D. p. 28.

Marine: Davis Strait! Balearic Islands! Tahiti!

Var. Tahitensis Grun. (1880). — V. linear, with subcuneate ends. B. 0,oo9 mm. Striae 13

in 0,01 mm. — Nav. Pinn. var. Tah. Grun. A. D. p. 28.

Marine: Tahiti (Grun.).

Var. interrupta Cl. (1883). — V. linear, with subcuneate ends. L. 0,08; B. 0,02 mm.

Strife 9 in 0,oi mm., crossed by irregular, longitudinal, blank bands. — Nav. Finn. var. interr.

Cl. Vega p. 463 PI. XXXVI f. 21.

Marine: Cape Wankarema!
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Var. asymmttrica Cl. (1883). — V. linear, with subcuneate ends. L, 0,08; B. 0,oi8 mm.
Axial area narrow, unilateral. Striae 8 in 0,oi mm. — Nav. Finn. var. asym. Cl. Vega p. 463.

Marine: Cape Wankarema!
Var. subproduda Grun. (1880). — V. linear, with somewhat rostrate ends. B. 0,oi mm.

Strise 12 in 0,oi mm. — Nav. Finn. var. suhp. Geun. A. D. p. 28.

Brackish water: Baltic (Grun.).

Var. amphiglottis Gkun. (1884). — V. linear, with protracted ends. L. 0,ii5 mm. — Nav.

Stuxhergii var. amphigl. Grun. Franz Josefs Land D. p. 104.

Brackish water: North Siberia (Grun.).

B. Forms ivith subelliptical to sublanceolate valves.

Var. Stuxbergii Cl. (1880). — V. lanceolate, with broad, rounded or subcuneate ends. L.

0,059 to 0,1 ; B. 0,016 to 0,oi7 mm. Strise 10 to 12 in 0,oi mm. (finely punctate according to

Grunow). — Nav. Stuxbergii Cl. A. D. p. 13 PI. I f. 15.

Marine: Sea of Kara! Cape Wankarema!
Var. leptostauron Grun. (1884). — V. elliptic-linear. L. 0,04 to 0,o57; B. 0,oi2 to 0,oi3

mm. Central fascia with three indistinct striae. Strise 11 in 0,oi mm. — Nav. Stuxbergii var.

leptost. Grun. F. Jos. Land D. p. 103 PI. 1 f. 32.

Marine: Franz Josefs Land (Grun.).

Var. subcontinua Grun. (1884). — V. elliptic. L. 0,o4; B. 0,oi4 mm. Central fascia with

one or two indistinct striae. — Nav. Stuxbergii var. subc. .Grun.^ Fr. Jos. Land D. p. 103 PL I f. 33.

Marine: Franz Josefs Land (Grun.).

Var. Theelii Cl. (1880). — V. lanceolate, with rostrate, obtuse ends. L. 0,055; B. 0,oi7 mm.
Striae slightly radiate, 10 to 12 in 0,oi mm. — Nav. Theelii Cl. A. D. p. 13 PI. I f. 22.

Marine: Kara! Cape DeschnefF.

C. Forms constricted in the middle.

Var. flumincnsis Grun. (1860). — V. linear, slightly constricted in the middle, with broad,

rounded extremities. L. 0,04?; B. 0,oo8 mm. Striae 11 in 0,oi mm. — Nav. fluminensis Grun.

Verb. 1860 p. 520 PL III f. 7. A. D. p. 28.

Marine: Kara! Adria (Grun.), Ceylon! Seychelles!

Var. kerguelensis Grun. (1880). — V. linear, constricted in the middle. L. 0,057; B. 0,oo9

(middle) to 0,oi2 (end) mm. Striae 8,5 to 10 in 0,oi mm. — Nav. fluminensis var. Tterq. Grun.

A. D. p. 28.

Marine: Kerguelens Land!

Var. minor Grun. (1880). — L. 0,032; B. 0,oo5 (middle) to 0,oo6 (end) mm. Striae 15 in

0,01 mm. — Nav. flumin. var. minor Grun. A. D. p. 28 PL I f. 12.

Marine: Finmark!

Var. Loczyi Pant. (1889). — V. linear, slightly constricted in the middle, with cuneate ends.

L. 0,081 ; B. 0,007 (middle) to 0,oi45 (ends) mm. Striae 17,5 in 0,oi mm. — Nav. Loczyi Pant. II

p. 50 PL VI f. 114.

Marine: Bremia Dept. Hungary (Pantoczek).

I have not seen original specimens and am therefore uncertain whether this form really

belongs to P. quadratarea or whether it is a Caloneis.

73. P. Claviculus Gnm. (1857). — V. linear, with two constrictions, dividing the valve

into three segments, of which the median one is the smallest. L. 0,038 to 0,048; B. in the middle

0,006, at the ends 0,oo7 mm. Median line with approximate central pores and distant terminal

pores. Axial area indistinct; central area a broad, transverse fascia. Striae parallel, 12 to 13 in
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0,01 mm., radiate at the ends. — Nav. Glavic. G-reg. D. of Clyde p. 478 PL IX f. 5. A. S N.
S. D. PI. II f. 28. Pant. II PL VI f. 110.

Marine: North Sea (Coasts of Scotland Greg.) Sweden! Balearic Islands! Bremia, foss.

Hungary (Pant.).

Var. javanica Cl. — L. 0,04; B. 0,oo9 mm. Striae 18 in 0,oi mm. parallel. — PL I f. 24.

Marine: Java!

74. P. cruciformis Done. (1861). — V. linear, often slightly inflated in the middle, with
broad, rounded ends. L. 0,03 to 0,12; B. 0,oi to 0,oi4 mm. Median line with rather approximate
central pores, and hook-shaped, large terminal fissures. Axial area indistinct, central area a broad
fascia, dilated outwards and reaching to the margin. Striae 10—12 in 0,oi mm. radiate in the

middle, convergent at the ends, crossed by a faint longitudinal depression. — Nav. cruc. Done.
M. J. (N. S.) I p. 10 PL I f. 7. B. D. p. 65 PL X f. 4. A. S. N. S. D. PL II f. 25. V. H.
Syn. p. 74 Suppl. A t. 8.

Marine: Finmark! North Sea (coasts of Sweden, England and Belgium)! Baltic (Trave-

munde Dannf.), West Indies! Cape Horn! Seychelles!

Var. brevior Cl. (1883). — L. 0,035; B. 0,oo9 mm. Strise 14 in 0,oi mm. — Cl. Vega p. 464

PL XXXV f. 18.

Marine: Cape Deschneff!

Var. upolensis Grun. (1880). — L. 0,058; B. 0,oi mm. Strise 14 in 0,oi mm., slightly ra-

diate. — Grun. A. D. p. 28.

Var. Seychellensis Grun. (Grun. 1880). — V. lanceolate, with broad, rounded ends. L. 0,1.43;

B. 0,01 mm. Strise 10 to 12 in 0,oi mm., strongly radiate. — I. c.

Nav. elata Leud. Fortm. (D. de Ceylon p. 27 PL III f. 28, 1879) seems to belong either to

P. cruciformis or to Achnanthes inflata Grun.

75. P. cruciata Cl. (1881). — V. linear, slightly constricted in the middle. L. 0,o8 7; B.

0,0 1 7 (in the middle 0,o 1 4) mm. Median line with small terminal fissures, and approximate central

pores. Axial area narrow; central a broad fascia, narrowed outwards. Strise 12 in 0,oi mm. pa-

rallel. — Nav. cruc. Cl. N. R. D. p. 6 PL I f. 11.

Marine: Greenland (?)

76. P. floridana Cl. (1881). — V. slightly constricted in the middle. L. 0,04 5 to 0,075;

B. 0,01 to 0,012 (ends), 0,oo8 to 0,oo9 (middle) mm. Axial area narrow, distinct; central area a

broad, transverse fascia. Strise almost parallel, 15 (middle) to 20 (ends) in 0,oi mm. — Nav. flu-

minensis var. floridana Cl. N. R. D. p. 6 PL I f. 10.

Marine: Pensacola (Florida)!

77. P. excellens Cl. (1890). — V. linear, slender, slightly constricted in the middle, with

cuneate ends. L. 0,3; B. 0,03 (middle) to 0,043 (ends). Median line with approximate central pores

and small, curved terminal fissures. Axial area narrow, linear, slightly widened in the middle,

where on each side of the central nodule is a linear marking. Strise almost parallel, 3 in 0,oi

mm., slightly radiate at the ends. — Cl. Diatomiste I p. 31 PL V f. 6.

Marine: Oamaru Dept., New Zealand (Tempore).

Var. interrupta Cl. (1890). — L. 0,2 1; B. 0,022 to 0,029 mm. Striae 4 in 0,oi mm. Central

area a broad, transverse fascia, reaching to the margin. — Cl. 1. c. p. 31.

Marine: Oamaru Dept., New Zealand (Deby Coll.)!

78. P. lobata Grove a. Sturt (1887). — V. panduriform, with subelliptical segments. L. 0,o9

to 0,12; B. 0,025 to 0,03; at the constr. 0,oi5 mm. Median line with approximate central pores

and small terminal fissures. Axial area narrow, linear; central area a broad fascia reaching to the

K. Sv. Vet. Akadcmieiis Handliugar. Bd 37. N:o 3. 13
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margin and with a linear marking on each side of the central nodule. Striae 4 in 0,oi mm.,

slightly divergent in the middle and at the ends. — Nav. lobata GtROVE a. Stdrt J. Q. M. 01. (2)

III p. 133 PI. X f. 12. Nav. spathifera Grove a. Sturt A. S. Atl. OLXXIV f. 23.

Marine: Oamaru Dept., New Zealand! San Pedro Dept. (Kinker Coll.)!

79. P. constricta Cl. N. Sp. — V. small, constricted in the middle, with apiculate ends.

L. 0,035; B. 0,01 mm. (at the constr. 0,oo5 mm.). Terminal fissures small. Axial area narrow;

central a transverse, broad fascia. Strise 8 to 9 in 0,oi mm., parallel. — PL I f. 14.

Marine: Galapagos Islands!

80. P. Teraperei Brun (1889). — V. broad, with parallel or slightly concave margins, and

cuneate, obtuse ends. L. 0,i4 to 0,i5; B. 0,04.'5 to 0,o5.'j mm. Median line with distant central

pores and small, hook-shaped, terminal fissures, bordered on each side by lines, divergent towards

the middle of the valve. Area wide, lanceolate, dilated around the central nodule. Striae 7 to

8 in 0,01 mm. in the middle radiate, and sometimes alternately longer and shorter, parallel at the

ends. — Nav. Temperei Brun Diat. du Japon p. 45 PI. V f. 1. — A. S. Atl. CLXXIV f. 24.

Marine: Sendai Dept. Japan!

81. P. Trevelyana Donk. (1861). — V. linear, slightly gibbous in the middle and at the

broad, rounded ends. L. 0,i to 0,i.5; B. 0,02 to 0,025 mm. Median line excentric towards the ends

and somewhat flexuose, bordered on each side by a longitudinal line. Terminal fissures large,

hook-shaped. Axial area narrow, linear. Central area large, orbicular. Striae strongly radiate

in the middle and convergent at the ends, 10 in 0,oi mm., crossed by a narrow depression. —
Nav. Trev. Donk. M. J. I (N. S.) p. 8 PL I f. 2. Br. D. p. 66 PL X f. 6. V. H. Syn. p. 74

Suppl. A f. 5, 6. Finn. T. Rabh. E. A. p. 210.

Marine: North Sea (Coasts of Sweden, England, Scotland, Belgium)! Florida (Pensacola)! Japan!

Var. angusta Cl. — V. linear. L. 0,i to 0,i6; B. 0,oi to 0,oi5 mm. Striae 9 to 10 in 0,oi

mm. — Nav. Trev. var. hungarica Pant. Ill PL XLII f. 575 (1893)?

Marine: Gulf of Naples! Sumatra (Deby Coll.)! Galapagos Islands! Bermudas (Rae Coll.)!

Stauroneis Brehissonii Castr. (Chall. Voy. p. 24 PL XV f. 4) appears to be akin to P. Tre-

velyana.

82. P. groenlandica Cl. (1881). — V. lanceolate, with rounded ends. L. 0,117; B. 0,023

mm. Median line central, angularly bent towards the central nodule. Terminal fissures hook-

shaped. Axial area narrow, linear; central area large, orbicular. Striae strongly radiate in the

middle, convergent towards the ends, 6 to 7,5 in 0,oi mm., crossed by a narrow lateral area. —
Nav. groenl. Cl. N. R. D. p. 7 PL I f. 13.

Marine: Davis Strait!

83. P. rectangulata Greg. (1857). — V. linear, frequently slightly gibbous in the middle

and at the ends. L. 0,o65 to 0,); B. 0,oi5 to 0,02 mm. Median line central, with strong, hook-

shaped terminal fissures. Axial area indistinct; central area large, rounded-quadrate. Striae

strongly radiate in the middle, convergent at the ends, 8 to 10 in 0,oi mm. — Nav. red. Greg.

D. of Clyde p. 479 PL IX f. 7. Donk. B. D. p. 66 PL X f. 5. V. H. Syn. p. 74 Suppl. A f. 7.

Nav. Regula Grun. in Cl. D. West Ind. p. 5 PL I f. 3. Nav. lumen Perag. Villefr. p. 45 PL II

f. 19. Pinnul. rect. Rabh. E. A. p. 215.

Marine: North Sea (Coasts of Sweden, Scotland, England, Belgium)! Mediterranean (Perag.),

Labuan! West Indies! Campeachy Bay (Grun.).

Forma subundulata Grtjn. (1882). — Y. with slightly undulate margins. — Cl. M. D. N:o 301.

Marine: Firth of Tay!

84. P. Stauntonii Grun. (1882). -- V. asymmetrical, linear, convex, slightly gibbous in the

middle, with broad, rounded ends. L. 0,053; B. 0,oi mm. Median line excentric, with hook-shaped
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terminal fissures. Axial area indistinct; central area a broad fascia, widened towards the margins.

Striae strongly radiate in the middle, convergent at the ends, 9 to 10 in 0,oi mm. Zonal view of

the frustule rectangular with strongly divergent striae. — Alloioneis Stauntonii Gbun. CI. M. D.

304. Foss. D. Ost. Ung. p. 142 PL XXX f. 36. Amphora naviculacea Donk. M. J. 1861 p. 11

PI. I f. 12?

Marine, sestuaries: Scotland!

Ampliora Ehb. (1840).

The first known species of Amphora is A. ovalis, described as Navicula Amphora by Ehken-
BERG 1831. The genus Amphora was established by the same author 1840 (Ber. p. 11). In the

»Bacillarien» Kutzing 1844 described 18 species only, but this number was greatly increased by
Gkbgoby (Diat. of Clyde 1857), who named 32 new species and first made the distinction between

forms with complex and not complex connecting zone. Several other authors have since added

new species and in the year 1873 Professor H. L. Smith published (Lens p. 65) a synopsis of all

the known forms. By the issue of the plates XXV to XXYHI (1875) and XXXIX, XL (1876)

of A. Schmidt's Atlas the number of species was greatly increased. Since then new species

have been added, and in the Sylloge of Db Toni (1891) the number amounts to 221.

An inspection of these species shews that it is impossible to give any diagnosis of the

genus Amphora, which is sufiicient to distinguish it from Cymbella. The following seems to be

the only possible diagnosis of Cymbella and Amphora together:

Naviculoid diatoms, with both valves similar and asymmetrical along the longitudinal axis.

The distinction between Amphora and Cymbella is, so far I can see, no other than the

degree of asymmetry; the ventral and dorsal side of Cymbella being in the same plane, but in

Amphora in planes crossing each other in an angle, which is variable.

Amphora and Cymbella are only asymmetrical forms of Naviculae, belonging to different

types. There are in the same species gradual passages from perfectly symmetrical to asymme-

trical amphora-like forms (as in Trachyneis aspera). In several groups of Navicula more or less

asymmetrical forms occur (for instance Pinnularia Stauntonii and others, formerly named Alloioneis)

so closely connected with the symmetrical that it would be unnatural to separate them. The

asymmetrical form is not a sufficient characteristic for a natural family, but is merely a facies,

which may occur in groups of very different types and seem to depend on the method of growth.

Amphorae occuring attached to algae and other objects. This genus is in short to be considered, as

well as Achnanthes and Cocconeis, as degenerated forms. To trace the origin of these forms is in

most cases difficult, as the intermediate passages are lost or unknown, but we may get some ap-

proximate knowledge of the original types by the study of the structure of the valve and by

comparing it with that of different types of Navicula.

The Cymbellae appear, to a great extent, to be asymmetrical forms of the section Naviculm

lineolatcB, and the same may be the case with the still imperfectly known Amphora labuensis.

Amphora Clevei is no dbubt nearly akin to the genus Trachyneis.

Amphora elegans Perag. is with great probability allied to the section Naviculce orthostichee.

As to the other large number of Amphorae, they may be classed in forms with and with-

out longitudinal lines. Those with lines are probably asymmetrical forms of Diploneis or

allied genera. There are in some species of this section forms with a structure so closely re-

sembling that of Diploneis that the idea of their connection presents itself at once to the mind,

notwithstanding the different shape of the valves. In the large Amphora nodosa we have a form

with coarse, transverse costae, alternating with rows of ocelli, as in Diploneis Beyrichiana, D. lesi-
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nensis and D. prisca. In others, as in Amphora egregia, we meet with transverse costse, alternating

with double rows of puncta or alveoli, exactly as in Diploneis gemmata, and many others. The

space , between the longitudinal and median lines correspond to the furrows of Diploneis. The

ventral side of the valve, which has been more modified than the dorsal side, retains still in many

cases a longitudinal crest, although all other structure has disappeared. In some forms the longi-

tudinal line of the dorsal side fades away, and there is left of it only a blank space, as in forms

of Amphora ovalis; in others no trace of it is perceptible, although other characteristics remain

marking the affinity with forms which possess distinct longitudinal lines. The forms with longi-

tudinal lines on the dorsal side may be classed in two groups, viz. with complex, and not complex,

connecting zone. I propose for the former the name Diplamphora, founded on their supposed re-

lation to Diploneis, and for the latter I reserve the name Amphora, sensu strictiori.

There is another group of forms, which have a longitudinal crest not on the dorsal, but on

the ventral side. These forms, which I include in the group Calamphora, are of doubful rela-

tionship.

Akin to Calamphora is a group of forms with a row of costse on the ventral side but

without the longitudinal crest. All of these, known at present, are fossil, and I propose for them

the name Archiamphora.

A large group of Amphora is of the type of A. coffceiformis or A. salina. They are

without longitudinal lines, but have a complex zone, protracted, and frequently, capitate ends.

Their strise are more or less distinctly punctate. I include these forms in the group Halamphora,

but am unable to trace their connection with any of the divisions of Navicula.

Another group of Amphora, characterized by a complex zone, absence of longitudinal lines,

and distinctly punctate strige, constitutes the the group Oxyamphora. There can scarcely be any

doubt that this group of forms, many of which have a stauros, is akin to the Microstigmatica

among the Naviculee, particularly the subdivision Stauroneis.

The same may be the case with the two groups Amhlyamphora and Psammamphora, both

characterized by the direction of the median line, absence of longitudinal lines, by their finely

punctate strise, but differing in the simple or complex nature of the zone.

As Cymhamphora I regard forms, which have great resemblance to Cymbellce, but not di-

stinctly punctate strise. The zone is simple, not complex. I am unable to trace their connection

with other groups of naviculoid diatoms.

There remain some forms, which I cannot comprise under groups above named, and which

I treat of in an appendix.

If the above named large groups of Amphorse were admitted as distinct genera, which I

believe they ought to be, the synonymy would be still more intricate than it is at present. I

propose for this reason, that the species of the different groups should retain their generic name

Amphora, which in all cases signifies that they are asymmetrical Naviculse. This will also afford

an opportunity of testing my views, which are entirely new. before admitting the proposed

new genera.

In many Amphorse, belonging to different groups, a peculiar, structureless, very hyaline

limbus occurs, which seems to be a flat plate projecting from the dorsal side of the valve. I am
in doubt how to regard this peculiar organ, which perhaps may correspond to the wing in the

genus Tropidoneis. As specimens of the same species are found with and without this limbus, it

seems not to be of great importance for the distinction of species.

Subgenus Amphora Cl.

Frustules in outline usually elliptical, with truncate ends. Connecting zone broader on the

dorsal than on the ventral part, without longitudinal divisions and not transversely striate or

costate. Valve asymmetrical, more or less lunate. Median line biarcuate. Dorsal part of the
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valve in some species with a keel at a longer or shorter distance from the median line, in some

with a more or less distinct, blank, narrow band across the striae, in some without any keel or

longitudinal band. Structure: usually rows of coarse puncta or strong,

transverse costae crossed by longitudinal costse, producing a network of

more or less regular quadrate alveoli. Ventral part of the valve without

a keel, but in some cases with a narrow blank band across the strise,

rarely without striae, frequently with short, radiate striae.

The living cell is known in few forms only. A. ovalis, contains a

single chromatophore-plate along the ventral side of the zone and the

inside of the valves. At the end of the ventral side it has a broad and

deep sinus. It has also a narrow and deep sinus from the margin to- . _ . . , „ , ,

wards the central nodule. Central plasma-mass and nucleus distinct (ventral and dorsal side) 600

(Pfitzbr Ban and Entw. p. 82 PI. IV f. 8, 9). A. Proteus has also a **"«« magnified,

single chromatophore-plate along the ventral side of the zone and extending along the valves

towards the dorsal side. — On conjugating, two frustules form two auxospores, the longitudinal axis

of which crosses the longitudinal axis of the mothercells (Carter, Ann. a. Mag. Nat. Hist. 2 ser.

XVII 1856 p. 2 PI. I f. 13 to 20. Borscow Sttssw. Bac. p. Ill PL 13 f. 2 a to ^ 1873).

Artificial Icei/.

I
Very small forms. L. 0,006 to 0,oi mm. . . . . A. perpusilla Grun.

1. < Length 0,02 to 0,04 mm 2.

[ — more than 0,04 mm ... 4.

a j Ventral side not striate . . . . . . A. hehringensis Cl.

'

\ — — striate 3.

( Central area distinct A. ovalis var. Pediculus.

\ — — indistinct A. Pusio Cl.

. ( Prnstule rather rectangular 5.

'

\
— — elliptical 7.

_ ( Ventral side striate in its whole length 6,

\ — — — at the ends only -A. Weinekii Jan.

I
Longitudinal line distinct . . A. javanica A. S.

( — — indistinct A. arenicola Geun.

_ j Dorsal side longitudinally angularly bent A. dubia A. S.

7- _ _ not - - - 8-

Median line on an elevated keel . A. Schmidtii Geun.„ j Medii

I
— — not very elevated 9-

( Longitudinal line on the dorsal side distinct 10.

^-
\ - - - _ _ not - 13.

,. ( Striffi (or costs) 4 in 0,oi mm, . . . A. nodosa Br.
10- } _ _ 6 to 7 - - 11.

J
Central area large A. Oculus A. S.

' \ — — indistinct 12-

I Ventral side throughout striate . . ... ... .A. mexicana A. S.

^'^'
\ _ — striate along the median line and at the ends ... -A. gigantea Grun.

I Stria 6 to 7 in 0,oi mm 14.

'"*
1 - 10 to 14 - - . .

15-

J
Ventral side striate . . A. robusta Gkbg.

14- S
jjot ... ^- valida Pee.

., , ( Ventral side striate l"-

15-
i _ —not — 4- Ovum Cl.

17
( Marine species ^'

\ Fresh water — ^- ovalis KiJTZ.

( Strise on the ventral side crossed by a blank line . . . . -A. Proteus Geeg.

I
_ _ _ _ not — — — — ^. marina V. H. {A. Proteus v. contigua).17
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1. A. behringensis Cl. N. Sp. — Frustule elliptical, with truncate ends. L. 0,028; B. 0,oi4

mm. V. lunate, acute. L. 0,028; B. 0,oo6 mm. Median line nearly straight. Axial area of the

dorsal side broad. Ventral side not striate, very narrow. Dorsal striae 15 to It) in 0,oi mm. not

crossed by a longitudinal line. — PI. Ill f. 34, 35.

Marine: Behring Island!

This small species seems to connect this group with the Cymbamphora.

2. A. Ovum Cl. N. Sp. — Frustule broadly elliptical, very convex. L. 0,04; B. 0,025 mm.
Median line nearly straight, approximate to the ventral margin. Axial area on the dorsal side

not distinct. Strise on the dorsal side 10 to 11 in 0,oi mm. composed of obscure granules and

not crossed by a longitudinal line. Ventral side narrow, structureless. — A. S. Atl. XXVI f. 40

(without name). Icon. n. PL IV f. 12.

Marine: Balearic Islands! Java (Atl.).

3. A. duMa (G-rbg. 1857?) A. S. (1875). — Frustule in ontline elliptical. L. 0,o4 to 0,o8;

B. 0,016 to 0,02 mm. Zone very narrow. V. angularly bent along a line combining the ends, so

that it, if seem from the end, appears composed of two laminse in an angle of about 60°. Outline

of the valve lunate, with arcuate exterior, straight interior margins and acute ends. Median line

straight, approximate to the ventral margin. Axial area moderately broad on the dorsal side of

the median line. Ventral part of the valve linear, narrow, without strise and longitudinal line.

Dorsal side strongly transversely striate, especially on the exterior part. Strise 10 in 0,oi mm.
coarsely punctate; ptincta 12 in 0,oi mm. — D. of Clyde p. 514 PL XIII f. 76? A. S. Atl. XXVII
f. 20 to 26. Icon. n. PL IV f. 5, 6.

Marine: Coasts of Norway! Balearic Islands! Barcelona! Adriatic! Campeachy Bay (Atl.),

Singapore (Atl.), Java!

A. dubia of Gregory seems to be some species of Amphora in the state of division, scarcely

the very characteric and isolated species, figured in Atlas. The form of the valve is generally

difficult to make out, but I succeded with the aid of slides, mounted, by Mr Thum in which the

valves were placed on their extremities. They presented themselves like segments of an orange.

There is no species akin to A. dubia.

4. A. Talida Pbrag. (1888). — Frustule broadly elliptical, with rounded ends. L. 0,o7 to

0,08 mm. Valve broadly lunate. Median line approximate to the ventral margin. Axial area on

the dorsal side indistinct. Ventral side not striate. Dorsal side with 5 to 6 coarsely punctate

striiB in 0,01 mm. — D. Villef. p. 40 PL III f. 25.

Marine: Villefranche, Medit. (Perag.).

This species, unknown to me, has the form of A. Ovum but is much larger.

5. A. Welnekii Jan. (1876). — Frustule rectangular, with parallel margins. L. 0,06;

B. 0,013 mm. Valve linear, with gibbous ends. Median line straight. Axial area narrow, on the

dorsal side moderately broad, with some few oblique striae at the ends. Dorsal part with about

14 striae in 0,oi mm. — A. S. Atl. XXXIX f. 20.

Marine ?

This species, which I know only from the A. S. Atl., seems to be very characteristic and
requires a more complete examination.

6. A. Pusio Cl. — Frustule in outline broadly elliptical, with truncate ends. L. 0,025 to

0,027; B. 0,017 mm. Median line strongly biarcuate. Central nodule large. Axial and central

areas not distinct. Dorsal and ventral side with strong strise, about 14 in 0,oi mm., not inter-

rupted and not distinctly punctate. — PL III f. 40.

Brackish water, marine: Coast of Sweden (Cl. M. D. N:o 157); Balearic Islands ! Hilo, Sand-

wich Islands (in almost fresh water).
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This little form scarcely belongs to A. ovalis and is remarkable for the strongly striate

dorsal and ventral sides, as well as for the absence of central area. Perhaps a small form of

the following. A. Froteus var. parvula FlOgbl Pommerania Exp. p. 89 f. 10 may represent

this form.

7. A. marina (W. Sm. 1857?) V. H. (1880). — Frustule in outline elliptical or orbicular,

with truncate ends. L. 0,04; B. O.oas mm. V. luneate, with subacute ends and slightly concave

ventral margin. L. 0,04 to 0,o6; B. 0,oi to 0,oi3 mm. Median line slightly biarcuate. Axial and
central areas not distinct on the dorsal side. Strise 15 in 0,oi mm. coarsely punctate, not inter-

rupted or crossed by a longitudinal line. Ventral side narrow, striate as the dorsal side. —
A. N. H. 1857 p. 7 PL I f. 2? V. H. Syn. p. 58 PI. I f. 16. A. S. Atl. XXVII f. 14, 17, 18.

A. pellucida Greg. D. of Clyde p. 513 PL XII f. 73? A. nana Flogel Pommerania Exp. p. 90 f. 12?

Marine: North Sea! Balearic Islands! Seychelles! China! Porto Seguro (Deby Coll.)!

A. marina of W. Sm. is too badly figured for identification. According to Arnott (M. J.

VI p. 206) A. marina is identical with A. Proteus of Greg., but if so the strise are incorrectly

stated as 40 in 0,ooi". A. pellucida Greg, is too imperfectly described and figured for admitting

of identification, but it seems to be the same as A. marina. A. marina is doubtful as a species,

probably a form of A. Proteus.

8. A. Proteus Greg. (1857). — Frustule elliptical with truncate ends, about twice as long

as broad. Valve lunate, obtuse. L. 0,04 to 0,065; B. 0,oo5 to 0,oi6 mm. Median line biarcuate.

Axial area indistinct on the dorsal side. No central area. Striee on the dorsal side 9 to 13 in

0,01 mm. not interrupted and coarsely punctate. Ventral side striate, especially towards the ends.

Striae radiate, approximate to the median line and crossed by a narrow, blank band. — D. of Clyde

p. 518 PL Xin f. 81. A. S. Atl. XXVII f 3. A. Frot. var. Kariana Geun. A. D. p. 24 PL I

f. 7 (1880). A. hexagonalis 0. Witt Mus. Godeffroi I p. 66 PL VIII f. 12? A. speciosa Castr.

Voyage Challenger p. 17 PL XXVII i. 1?

Marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Cape Deschneff"! North Sea! S:t

Helena! Campeachy Bay! Mediterranean Sea! Black Sea! Seychelles! China! Galapagos Islands!

Var. contigua Cl. — Strise on the ventral side not crossed by a blank, narrow band. —
A. S. Atl. XXVII f. 7 to 9. Probably also XXVIII f. 4.

Marine: North Sea! Adriatic! Labuan! New Caledonia!

Var. alata Cl. — V. L. 0,i3; B. 0,032" mm. Dorsal side with a projecting hyaline limbus

in the middle. Strise 12 in 0,oi mm.
Marine: Baltjic Dept. (Van Heurck Coll.)!

9. A. robusta Greg. (1857). — Frustule in outline broadly elliptical, with truncate ends.

L: 0,06 5 to 0,17; B. 0,0 38 to 0,i2 mm. Valve lunate with arcuate dorsaL margin and straight

ventral margin. Median line strongly biarcuate. Axial and central area indistinct on the dorsal

side. Dorsal side with strong strise, 6 to 7 in 0,oi mm, not crossed by a longitudinal line,

coarsely punctate; puncta about 8 in 0,oi mm. Ventral side broad, with a more or less broad

band of coarse radiate strise along the median line. — D. of Clyde p. 516 PL XIII f. 79.

Marine: Spitsbergen (strise 10 in 0,oi mm.)! North Sea! Mediterranean Sea! Adriatic! Ma-

cassar Straits! Japan (fossil)! Samoa!

Var. fusca Cl. — Connecting zone with a number of small, irregular puncta, giving it a

brownish colour. L. 0,12; B. 0,07 5 mm. Strise 6 in 0,oi mm.

Marine: China (Deby Coll.)!

Var. subplicata Cl. — Connecting zone with traces of longitudinal divisions and longitudinal

rows of puncta. L. 0,115; B. 0,045 mm. Strise 8 in 0,oi mm.

Marine: S:ta Monica, Cal. fossil (Deby Coll.)!
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A. robusta is nearly related to A. Proteus and differs principally by the coarse striae and

larger size. A. ohlonga Greg. (D. of Clyde p. 515 PI. XIII f. 78) seems to be a form of A. robusta,

but I have never met with any perfectly similar form.

10. A. javanica A. S. (1875). — Frustule rectangular, about three times longer than broad.

L. 0,04 5 to 0,06; B. 0,oi7 to 0,o2 mm. Zone not complex. Axial area narrow, dilated on the

dorsal side around the central nodule. Keel or longitudinal line on the dorsal side very distinct.

Striee 12 in 0,oi mm. composed of elongated distant puncta. Ventral side striate, except in the

middle. Striae 12 in 0,oi mm. curved, composed of some few elongated, large puncta or crossed by

an undulating narrow line. — Atl. XXVIl f. 27, 30 to 33.

Marine: Java!

This form is very nearly akin to A. arenicola, of which it may be a variety.

11. A. arenicola GtRUN. (1882). — Frustule nearly rectangular, three times longer than

broad. L. 0,o38 to 0,o7; B. 0,oi7 to 0,o2i mm. Valve in breadth 0,oi mm., linear, with broad,

unilaterally rounded ends. Median line slightly biarcuate, distant from the ventral margin. Axial

area indistinct on the dorsal side. Central area none or orbicular. Dorsal side with 10 to 14

coarsely punctate, not interrupted, striae in 0,oi mm. Longitudinal line indistinct. Ventral side

broad, with radiate, coarsely punctate striae, sometimes crossed by a narrow, blank band. — A.

marina var. arenicola Grun. in Gl. M. D. N:o 310. A. marina Pritch Inf. PI. V f. 59? A. arenic.

Icon. n. PL IV f. 19, 20.

Marine: Coasts of England and Belgium! China (Deby Coll.)!

Var. major Cl. — V. in L. 0,i; in B. 0,o26 mm. Striae 8 to 9 in 0,oi mm. composed of

large, distant puncta. — A. robusta A. S. Atl. XXVII f.. 39 to 41. A. Lima Pant. Ill PI. XXIII
f. 347 (1893).

Brackish water: Baltic!

Var. oculata Cl. — Frustule in L. 0,07; in B. 0,036 mm. Central area on the dorsal side

large, rounded. Striae 11 in 0,oi mm. composed of large, distant puncta. — PI. IV f. 21.

Marine: Sebastopol!

Var. subcequalis Cl. — Frustule linear elliptical. L. 0,075; B. 0,o32 mm. Median line bi-

arcuate, very distant from the ventral margin, so that the ventral side is almost as broad as the

dorsal. Dorsal side with 10 striae in 0,oi mm., composed of large puncta, 10 in 0,oi mm. Ventral

side entirely covered with coarsely punctate striae. — PL IV f. 22.

Marine: China (Deby Coll.)!

12. A. ovalis KtJTZ (1833). — Frustule broadly elliptical, with truncatp ends. L. 0,oi to

0,06; B. 0,0045 to 0,033 mm. Valve lunate with subacute ends. Median line slightly biarcuate.

Axial and central areas on the dorsal side indistinct or distinct. Dorsal side twice as broad as

the ventral. Ventral side with a row of short striae. Dorsal part with 10 to 16 striae in 0,oi

mm. Striae punctate, not interrupted, or crossed by a somewhat irregular blank band.

Forma typica. Frustule in L. 0,04 5 to O,ofi; B. 0,o24 to 0,o33 mm. No axial and central

area, no longitudinal band on the dorsal side. Striae 10 to 11 in 0,oi mm. composed of distinct

puncta (about 9 in 0,oi mm.). — A. ovalis KCtz Syn. f. 5, 6. Bac. p. 107. V. H. Syn. p. 59

PL I f. 1. H. L. Sm. Types N:o 40.

Fresh water: Sweden! England! France! Germany ! Switzerland (Brun), Baltic (Gulf of

Bothnia!) Australia, Lake Muir!

Var. gracilis Ehb. (1843). — As the type, but smaller. L. 0,027; B. 0,oi mm. Striae about

12 in 0,01 mm. — A. gracilis Ehb. Am. p. 122 PL III: i f. 43. A. ovalis var. gr. V. H. Syn. p. 59

PL I f. 3. A. S. Atl. XXVI f 101.

Fresh water: Belgium (V. H.), Harz (Atl.).

Var. libyca Ehb. (1840). — V. lunate. L. 0,055 to 0,o8; B. 0,oii to 0,oi7 mm. Median line

slightly biarcuate. Central area distinct on the dorsal side, frequently uniting with an irregular,
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blank band across the striae. Striae on the dorsal side 10 to 11 in 0,oi mm. coarsely punctate;

puncta about 8 in 0,oi mm., often uniting near the central nodule. — A. libyca Ehb. Ber. 1840

p. 11 (fide Kiltz). KtJTZ Bac. p. 107. A. affinis KCtz Bac. p. 107. A. ovalis var. affinis V. H.

Syn. p. 59 PL If. 2. A. ovalis A. S. Atl. XXVI f. 102 to 111; PL XXVII f. 4, 5? A. abbre-

viata Bleisch Rabh. A. E. 1489 (1863). A. SsontagUi Pant. II p. 39 PL VII f. 138? A. Frotcus

var. A. S. Atl. XXVIII f. 1? A. Staubii Pant. HI PL X f. 171 (1893)? A. verrucosa Pant. Ill

PL X f. 166 (1893)? A. svavis Pant. Ill PL XXVIII f. 416 (1893)?

Fresh or brackish water: Spitsbergen (Atl.), Greenland! East Cape! Sweden! England!
France! Belgium (V. H.), Germany (Saline Diirrenberg! Konigsberg, foss. !) Hungary fosa. (Pant.)?

Var. Pediculus KtJTZ (1844). — Frustule in outline broadly elliptical. Valve lunate. L. 0,02

to 0,04; B. 0,006 to 0,oo8 mm. Median line slightly biarcuate. Central area distinct and central

nodule strong. Striae 14 to 16 in 0,oi mm. coarsely punctate. Ventral side striate. — Cymbella?

Pediculus KOtz Bac. p. 80 PL V f. 8. A. ovalis d Pediculus V. H. Syn. p. 59 PL I f. 6. A. ovalis

y affinis f. minor {A. Pediculus major Grun.) V. H. Syn. p. 59 PL I f. 4, 5. A. minutissima W. Sm.

B. D. p. 20 PL II f. 30 (1853). A. borealis Schum. P. D. I Nachr. p. 23 f. 31 (1863). A. globosa

ScHDM. P. D. II Nachr. p. 55 PL I f. 24 (1867). A. sp. n.? A. S. Atl. XXVI f. 102. A. libyca var.

interrupta Pant. II p. 37 PL II f. 28.

Fresh or slightly brackish water, usually attached to larger diatoms, as Nitzschia sigmoidea,

or on algse: Sweden! Finland! England! Belgium! Germany! India (Atl.), New Zealand! Tasmania!

Hungary, fossil (Pant.).

Although these varieties are at first sight very dissimilar to each others, they are so inti-

mately connected by intermediate forms that I am entirely of the opinion of Grunow and Van
Heurck that they should be united.

13. A. perpusilla Grun. (1880). — Frustule in outline nearly orbicular. L. 0,oo6 to 0,oi;

B. 0,004 to 0,005 mm. Valve lunate, with arcuate dorsal, and straight ventral, margin. Central

nodule strong. Dorsal striae 16 to 20 in 0,oi mm. almost transverse. Central area usually not

distinct. Ventral side without striae. — A. {globulosa var.) perpusilla Grun. V. H. Syn. PL I f. 11.

A. perp. V. H. Types N:o 4. A. ovalis var. d Pediculus forma minor and exilis V. H. Syn. p. 59

PL I f. 8, 9, 10. A. Pediculus A. S, Atl. XXVI f. 99. Cl. M. D. 126, 137. A. globulosa Schum.

Preuss. D. II Nachr. p. 55 PL I f. 25. A. S. Atl. XXVI f. 100.

Fresh water, moist earth etc.: Sweden (Upsala, Dalsland!) Prussia (Schum.), Belgium (V. H.),

England, Swansea! France, Meudon! Hungary, Plattensee (Atl.).

14. A. mexicana A. S. (1875). — V. lunate with arcuate dorsal and straight ventral mar-

gin. L. 0,1.5 to 0,20 ; B. 0,03.5 mm. Median line more or less biarcuate. Axial area not distinct;

central area small and rounded on the dorsal side. Dorsal side with a longitudinal line more or

less approximate to the median line. Striae 6 to 8 in 0,oi mm. coarsely punctate; puncta 6 to 7

in 0,01 mm. Ventral side entirely covered with somewhat radiate striae. — A. S. Atl. XXVII
f. 47 to 48. Icon. n. PL IV f. 15. A. boryama Pant. Ill PL XXXVIII f. 531 (1893).

Marine: Morocco! Gulf of Naples! Sumatra (Deby Coll.!), China! Galapagos Islands! Gulf

of Mexico (Atl.).

Var. fusca Ol. — Zone with small irregular puncta giving it a brownish colour. L. 0,i4;

B. 0,07 5 mm. Striae 8 in 0,oi mm.
Marine: Macassar Straits!

I am not quite sure about the identification, as the fig. in Atl. shews a more distant

longitudinal line than in my specimens. A. lima A. S. Atl. Probetof. f. 14, which is unknown to

me, seems to be allied to A. mexicana.

15. A. gigantea Grun. (1875). — Frustule broadly elliptical with truncate ends. V. lunate,

with straight ventral margin. L. 0,09 to 0,i7; B. 0,025 to 0,035. Median line strongly biarcuate.

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 14
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No axial nor central area on the dorsal side. Longitudinal line closely approximate to the median

line. Dorsal striae 6 to 7 in 0,oi mm. coarsely punctate; puncta 7 in 0,oi mm. Ventral side with

a row of short striae along the median line and towards the ends of the valve. Ventral striae

frequently crossed by a longitudinal line. — A. S. Atl. XXVII f. 46. A. gigantea var. andesitica

Pant. II p. 36; III PL XVII f. 243.

Marine: Gulf of Naples! Java! Japan! S:n Pedro Calif., fossil (Kinker), Campeachy Bay!

Pensacola! Colon (Deby Coll.)! Hungary, Bory fossil (Pant.)?

Var. obscura Cl. — V. in L. 0, lo to 0,20, in B. 0,oi5 to 0,04 mm. Striae on the dorsal

side 6 to 7 in 0,oi mm.; puncta coarse, about 5 in 0,oi mm. forming longitudinal undulating lines.

Ventral side with a row of short, radiate striae along the whole median line. — A. S. Atl. PL
XXVIII f. 20 (without name). Icon. n. PL IV f. 28, 29.

'

Marine: Balearic Islands! Gulf of Naples (Deby Coll.)! Sumbava (Kinker Coll.)! Sumatra

(Deby Coll.)! Macassar Straits! Campeachy Bay (Atl.).

Forma minor. Striae 8 in 0,oi mm. L. 0, ii mm. — A. S. Atl. XL f. 28, 29.

Marine: S:t Peter, Hungary (fossil)! Leton Bank (Atl.).

Var. fusca A. S. (1875). — V. in L. O.o: to 0,i2 mm. Dorsal striae 10inO,oi mm. coarsely

punctate; puncta 8 in 0,oi mm. Longitudinal line somewhat obscure. Ventral part broad, struc-

tureless, except at the ends, where are short sets of oblique, granulate striae. Zone with irregu-

lar small puncta, giving it a brownish colour. — A. fusca A. S. Atl. XXVII f. 68.

Marine: Gulf of Naples! Red Sea (Van Heurck Coll.)! Java! Labuan! Macassar Straits!

Gulf of Mexico (Atl.), Bahia! Galapagos Islands!

16. A. nodosa Brun. (1891). — V. with strongly arcuate dorsal margin, straight ventral

margin and broad, rounded ends. L. 0,i2 to 0, 15; B. 0,o42 mm. Median line slightly biarcuate.

Dorsal side without axial and central areas, divided into two parts by a longitudinal line (or

crest), of which the interior bears short rows of large puncta, and the exterior strong costae (4 in

0,01 mm.) alternating with rows of large ocelli (4 to 5 in 0,oi mm.), which form longitudinal,

slightly undulating lines. Ventral side of the valve narrow, with short and strong costae. —
D. espfeces nouv. p. 9 PL XII f. 2.

Marine: Nossibe (Brun Coll.)! Japan (Brun), Samoa! Macassar Straits!

One of the largest and stoutest forms of Amphora. The strong central nodule, the crest

enclosing, on the dorsal side of the valve, a furrow, recal Diploneis, as does also the structure ol

transverse costae, alternating with ocelli.

17. A. Oculus A. S. (1875). — V. lunate, with obtuse ends. L. 0,07 to 0,i5; 0,02 to 0,04

mm. Median line approximate to the ventral margin, straight or slightly biarcuate. Axial area

indistinct; central area large, rounded. Longitudinal line at a considerable distance from the

median line. Striae on the dorsal side 7 to 10 in 0,oi mm., coarsely punctate; puncta about 8 in

0,01 mm. Ventral side narrow, with coarse striae in its whole length. — Atl. XXVII f. 52. A.

Oc. var. fossilis Pant. I p. 22 PL XIV f. 127. A. Wachenhusenii Janisch A. S. Atl. XL f. 38 (1876).

Marine: Gulf of Naples (Deby, Brun Coll.)! Seychelles (Van Heurck Coll.)! Sumbava (Kinker

Coll.)! China (Deby Coll.)! Japan (Atl.), Campeachy Bay (Atl.).

Var. Farcimen A. S. (1875). — L. 0,o6 to 0,o7; B. 0,oi9 mm. Central area less distinct.

Striae 11 in 0,oi mm.; puncta 10 in 0,oi mm. — A. Fare. A. S. Atl. XXVII f. 56, 57.

Marine: Seychelles (Van Heurck Coll.)! Samoa (Atl.), Galapagos Islands! Campeachy Bay (Atl.).

18. A. Schmidtii Grun. (1875). — Frustule in outline elliptical with truncate ends-

L. 0,09; B. 0,04 mm. Median line elevated to a biarcuate keel. Dorsal side with coarsely punctate

striae, 9 in 0,oi mm. reaching to the median line. Ventral side also with coarsely punctate striae.

Zone with two or more longitudinal rows of large puncta. — A. S. Atl. XXVIII f. 2.

Marine: China! Samoa (Atl.), Bahia, Rio Janeiro, Porto Seguro (Deby Coll.)!
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Forma major. — Frastule in L. 0,133; B. 0,o6 mm. Strise 7 in 0,oi him. — A. Schin.

A. s. Ati. xxvni f. 3.

Marine: Campeachy Bay (Atl.).

Forma minor. — Frustule in L. 0,07; B. 0,025 mm. Strise 12 in 0,oi mm.
Marine: Pensacola! Labuan!
Var. alata Cl. — As the type, but with a hyaline limbus projecting from the dorsal side

L. 0,055; B. 0,035 to 0,045 mm. Strise 10 in 0,oi mm.
Marine: China! Japan (Brun Coll.)! Barbados! Florida!

Var. Schleinitm Jan. (1876). — Frustule in L. 0,12 to 0,i5, in B. 0,066 mm. Zone without
puncta. Dorsal side with a hyaline limbus. The strise 8 in 0,oi mm. coarsely punctate; puncta

7 in 0,01 mm. — A. Schleinitzii A. S. Atl. XXXIX f. 9, 10.

Marine: Gulf of Naples (Deby Coll.)! Samoa (Atl.).

I am unable to find any specific difFerence between A. Schmidtii and A. Schleinitsii. The
structure of the connecting zone is variable. In some specimens I have seen, besides the longitu-

dinal rows of large pearls, very fine scattered puncta, giving it a brownish colour. The absence

or presence of a limbus seems also not be of any specific value.

A. Schmidtii is a form of a peculiar type, remarkable for the elevation of the valve to a

keel bearing on its summit the median line as in Auricula.

Subgenus Diplamphora Cl.

Frustule in outline usually elliptical, or rectangular, with rounded, truncate, or rostrate ends,

sometimes indented in the middle. Zone with more or less numerous longitudinal divisions, more

or less coarsely, transversely, costate or striate. Valve linear to semilanceolate, with obtuse or

protracted ends; its dorsaLside with one (or two) longitudinal lines. Structure: transverse costse

or rows of puncta. Ventral side structureless, punctate, or costate, with or without longi-

tudinal line.

This group comprises a number of species, very different in appearance, but agreeing in the

complex connecting zone and the longitudinal line on the dorsal side. They are nearest akin to

Amphora, »sensu stricto», but differ in the complex zone. Whether this characteristic be of

such importance that the two groups are to be regarded as distinct genera, I cannot at present

state with certainty. There are among the Amphorse some forms with tendency to a complex

zone, for instance A. robusta var. subplicata and A. Schmidtii. In all cases Amphora and Dipl-

umphora are to be considered as allied groups, having in common a more or less distinct longi-

tudinal line or keel on the dorsal, and frequently also on the ventral, side of the valve. This

characteristic as well as the structure of the valve point to a relation to the genus Diploneis,

although no intermediate forms have hitherto been discovered.

The species of this subgenus are very variable in size and form, and the valves in many
cases present very different appearances according to the position, in which they lie. These cir-

cumstances make the distinction of species and the construction of an artificial key extreme-

ly difiicult. All forms of this group are marine and occur in all seas, but in the greatest

variety in the tropical. Many of them are found in a fossil state in Hungary, Japan and New-

Zealand.

Artificial hey.

^ j Frnstle indented in the middle 2.

1-
\ __ not -- - - 9.

I
Central nodule stauroid 3.

2-
1 - - not - . .

7.

j Axial area broad ... . A- exsecta Grun.
'

\ — — narrow or indistinct . . • ...... i.



108 p. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

Ends of the valve broad and incurved . . ... . .A. vetusta Cl.

— not — — ... . ... 5.

Zone dissimilar on the dorsal and ventral side .... . A. cuneata Cl.

not — — — — — — . . . 6.

^ I L. 0,04 to 0,047 mm....... . A. granulifera Cl.

1 L. 0,1 to 0,113 mm. ..... A. Weissflogii A. S.

„ ( Ends of the valve reflexed ... ... .A. Janischii A. S.

\ — — — not — . . . . . . . 8.

o ( StriEB crossed by broad lateral areas . . A. margaritifera Cl.

I
— not — — — — , A. alata Pee.

„
J
Ends of the valve broad, obtuse, or incurved 10.

\ — — — not — — — — . . 20.

..„ 1 Structure: quadrate alveoli in longitudinal and transverse rows A. tesselata Grove a. Sturt.

\ — transverse costae or rows of puncta .... 11.

Ventral side of the valve without puncta or costse ... . 13.

with — — .... 13.

-n J
Costae 3,3 to 3 in 0,oi mm.. .... .A. Pecten Bbun.

I 10 in 0,01 mm A. inornata Cl. {A. crassa var., A. egregia var.]

{
..„ 1 Ventral side with two longitudinal rows of puncta . . . 14.

with punctate or costate striae . . . . 15.

. . ( Dorsal side with one longitudinal line . . . . A. Grundleri Geun.

\ — — — several — lines A. prismatica Cl.

... f Ventral side punctate 16.

1 — — costate ... ... 18.

..„ / Rows of puncta on the ventral side crossed by a blank band . . 17.

not — — — . A. crassa Greg.

Dorsal striae of large, distant puncta .... A. comorensis Cl.

— — apparently smooth . .... A. ornata Letjd. Eohtm.

..„
J
Costae 4 to 7 in 0,01 mm. . . . .... . 19

17.
I
{
I Costa

I — 12 in — — . . .A. decipiens Cl.

alternating with double rows of puncta . .A. egregia E
not — — — — — . . A. inelegans Cl. a. Grc

Dorsal side with two longitudinal lines ... ... 21.

21. {^^"'

.,„
I
Costse alternating with double rows of puncta . .A. egregia Ehb.

I — not — — — — — . . A. inelegans Cl. a. Grove.

20. I

[ — — — one — line . . . . , . 22.

Axial area indistinct .... . . A. areolata Grtjn.

distinct .... , . .A. Leudugeriana Pet.

(,„ I
Longitudinal line approximate to the median line . . . . . A. diaphana Cl.

'

\ — — distant from — — — 23.

,,„ j Space between the median and longitudinal lines suddenly dilated in the middle . 24.

I — -- _ _ _ _ not — — — — .... 26.

{Central area structureless 85.

— ^ with scattered puncta . . . . . . A. subpunctata Grove a. Sturt.
— -^ — faint striae .... ... . . . A. Uoculata Cl.

26 I
^"^^'^^ margin arcuate . . A. gemmifera Petit.

f,^ ( Central nodule dilated to a stauros . . . A. capensis A. S.
~^

\ — — not stauroid 27.

„-
I
Ends of the valve protracted . 28.

I — — — not - 29.

gg I Stria) reaching to the longitudinal line A. proboscidea Cl.
'

I — — across — — A. Grevilleana Greg.

on i
Striae 19 to 20 in 0,0 1 mm. A. truncata Cl.

^^-
t - 11 to 14 - - 30.

^Q i L. 0,05 to 0,06 mm. . A. sulcata Cl.
(L- 0,1 to 0,13 mm A. Graeffii Cl.

1. A. decipiens Cl. N. Sp. — Frustule nearly rectangular, about 3 times as long as broad.
L. 0,0.55; B. 0,02 mm. Zone with distant rows (6 in 0,oi mm.) of puncta (about 11 in 0,oi mm.).
V. gibbous in the middle of the ventral margin. L. 0,o35 to 0,o6; B. 0,02 mm. Ends obtuse.
Axial area distinct on the dorsal and ventral side, somewhat dilated in the middle. Crest or
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longitudinal line distinct on the dorsal side, at some distance from the median line. Ventral side

striate. Strise 12 in 0,oi mm. not distinctly punctate. Striae crossed by an obsolate longitudinal

band. — PL IV f. 16, 17, 18.

Marine: Labuan!

This species resembles A. javanica, from which it differs by the scarcely punctate strise and
the complex zone.

2. A. crassa Gkeg. (1857). -- Frustule linear-elliptical, with rounded ends. L. 0,o5 to

0,1; B. 0,02 to 0,03 mm. Zone with about 3 divisions in 0,oi mm. transversely costate; costae 5

in 0,01 mm. V. linear with obliquely rounded, or subcapitate and incurved, ends. L. 0,04 5 to 0,09;

B. 0,008 to 0,02 mm. Median line biarcuate. Axial and central areas indistinct on the dorsal side.

Striae 5 to 8 in 0,oi mm. punctate, crossed on the dorsal side by a longitudinal line. Ventral side

with somewhat radiate rows of puncta. — T. M. S. V. p. 72 PL I f. 35. D. of Clyde p. 524

PL XIV f. 94. Flogbl Pommerania Exp. p. 90 f. 11. A. erassa var. A. S. Atl. XXXIX f. 30.

A. crassa var. punctata A. S. Atl. XXVIII f. 30 to 33. Pant. I p. 21 PL VI f. 46. A. Useriata

Greg. T. M. S. V p. 71 PL I f. 32 (1857)? A. sulcata Eopek M. J. VI p. 24 PL III f. 7 (1858).

A. thaitiana Castr. Voyage Challenger D p. 19 PL XXVII f. 15 (1886)?

Marine: Greenland! Spitsbergen! North Sea! Mediterranean! Adriatic! Sumatra! China!

Hungary, fossil (Pant.).

Var. elongata Cl. — V. in L. 0, 15 to 0,i9; B. 0,o2 to 0,022 mm. Eows of puncta 4 to 5

in 0,01 mm.; puncta about 8 in 0,oi mm.
Marine: Gulf of Naples (Deby Coll.)! Macassar Straits!

Var. campechiana Grun. (1875). — V. in L. 0,i to 0,is; B. 0,o2 mm. Dorsal striae 7 to

11 in 0,01 mm. punctate. Longitudinal line distinct. Ventral side with rows of puncta, more

distant than on the dorsal striae. — A. S. Atl. XXVIII f. 16.

Marine: Macassar Straits! Campeachy Bay (Atl.), Pensacola!

Var. interlineata Grove and Sturt (1887). — V. in L. 0,09 to 0,17; B. 0,oi5 to 0,017 mm-
Dorsal striae 9 in O.oi mm. punctate; puncta about 20 in 0,oi mm. Longitudinal line distinct.

Ventral side with a row of marginal short striae or puncta. Zone with about 5 divisions in 0,oi

mm. transversely striate; striae 10 in 0,oi mm. — A. interlineata Grove and Sturt Quek. M. C.

J. (2) III p. 131 PL X f. 2.

Marine: Oamaru, New Zealand, fossil!

Var. solswigiensis Petit (1888) p. p. — V. in L. 0,13; B. 0,oi9 mm. Striae 6 in 0,oi mm.

coarsely punctate. Ventral side with a marginal row of small puncta. — A. S. Atl. XXVIII f. 17.

Petit D. de Cap Horn p. 120 PL X f. 15.

Marine: North Sea (Atl.).

This form is nearly akin to the var. interlineata. Petit quotes as A. solswigiensis the fig.

17 and 18 in Atl. PL XXVIII, which represent distinct forms, if not species. Petits own figure

(D. de Cap Horn PL X f. 15) is too indistinct for deciding what form the author denotes.

Var. modesta Cl. — -V. in L. 0,o6 5; B. 0,02 mm. Dorsal side with 6 rows of coarse puncta

in 0,01 mm. Longitudinal line distinct. Ventral side with a row of marginal striae. — A. S.

Atl. XXVIII f. 23?

Marine: Tamatave (Kinker Coll.)!

Var. euprepes Pant. (1886). — V. in L. 0,o8 to 0,i; B. 0,oi8 mm. Dorsal side with 5 to 8

rows of distant puncta reaching to the median line, where the puncta become strong. Longitudinal

line indistinct. Ventral side striate at the ends. — Pant. I p. 21 PL XIV f. 128.

Marine: Morocco (striae 8 in 0,oi mm.); Hungary, fossil (striae 5 in 0,oi mm. Pant.).

Var. degenerata Cl. — L. 0,o5 to 0,07; B. 0,oo9 mm. Dorsal striae coarse, punctate, 7 to 8

in 0,01 mm. Longitudinal line distinct. Ventral side smooth.

Marine: China! Galapagos Islands!
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Var. seychellensis Cl. — V. in L. 0,o36; B. 0,oi mm. with capitate, incurved ends. Dorsal

side with 15 punctate striae in 0,oi mm. Longitudinal line distinct, approximate to the median

line. Ventral side smooth.

Marine: Seychelles (Van Heurck Coll.)!

Var. minor Pant. (1«89). — L. of V. 0,o5i; B. 0,oo9 mm. Striae 15 in 0,oi mm. Ventral

side with rows of distant puncta. — Pant. II p. 36 PL III f. 51.

Marine: Fossil, Hungary (Pant.).

Var. spuria Cl. — V. in L. 0,o65 to 0,i mm.; B. 0,oi3 to 0,oi7 mm. Striae 6 to 7 in 0,oi

mm. not distinctly punctate outside the longitudinal line, coarsely punctate inside the longitu-

dinal line. Ventral side with longer or shorter striae. — A. S. Atl. XXVIII f. 21?

Marine: Sumatra (Deby Coll.)! Macassar Straits! Samoa! Magellan's Strait! Colon (Deby Coll.)!

3. A. Pecten Brdn (1891). — Frustule rectangular, twice as long as broad, with somewhat
convex margins and truncate ends. Connecting zone with numerous divisions, 2 in 0,oi mm.,

crossed by smooth, transverse costae, about 2,5 in 0,oi mm. V. linear with inflated and incurved,

acuminate ends. L. 0,i6 to 0,22; B. 0,o3 mm. Dorsal side with strong, transverse costae, 2,3 to

3 in 0,01 mm. Spaces between the costae smooth. Median line biarcuate. Longitudinal line

approximate to the median line. Furrow between both lines with a row of large ocelli. Ventral

side broad, smooth and with a strong longitudinal line. — D. especes nouvelles p. 9 PI. XII f. 4.

Cl. a. GrROVB Diatomiste I p. 157 PI. XXII f. 5 to 7. A. prcevalida Janisch Gazelle Exp.

PI. XX f. 21. A. alveolata Lbud. Foktm. D. de Ceylon p. 19 PI. I f. 8? A. scalaris Caste. Voyage
Challenger D. p. 18 PL XXVII f. 19?

Marine: Colombo, Ceylon (Le Tourneur Coll.)! Madagascar (Kinker and Van Heurck Coll.)!

Nossi Be (Brun Coll.)! Macassar Straits (Grove Coll.)! Fossil: Oamaru, N. Zeal. (Grove Coll.)!

Sn Pedro Calif. (Kinker Coll.)!

Var. Argus Cl. — L. of the V. 0,i3 to 0,17; B. 0,o2 to 0,025 mm. Costae of the dorsal

side 4 in 0,oi mm. alternating with a few ocelli, arranged in longitudinal rows. Ventral side

with a strong keel.

Marine: Madagascar (Van Heurck, Brun, Kinker Coll.)! Colon (Deby Coll.)!

4. A. inornata Cl. N. Sp. ~ Frustule elliptical. L. 0,056; B. 0,023 mm. Divisions of the

zone broad, 5 to 6 in 0,oi mm. Striae 18 in 0,oi mm. Valve linear, with obtuse ends curved in-

wards. L. 0,065 to 0,166; B. 0,01 to 0,02 mm. Median line almost straight. Longitudinal line

rather near the median line. No areas on the dorsal side. Dorsal striae 10 to 15 in 0,oi mm.
smooth. Ventral side structureless. — PL IV f. 35, 36. 37, 38.

Marine: Java! Macassar Straits (Grove Coll.)!

5. A. egregia (Ehb. 1861?) A. S. (1875). — Frustule rectangular with rounded ends, about

2 or 3 times longer than broad. Zone with 2 to 4 divisions in 0,oi mm.; its transverse costae 5

to 6 in 0,01 mm. V. linear with broad, obtuse ends curved inwards. L. 0,o6 to 0,i7; B. 0,oi4 to

0,03 mm. Dorsal side without axial area. Costae 4 to 6 in 0,oi mm. alternating with double

rows of small puncta, about 18 in 0,oi mm., and crossed by a distinct longitudinal line. Ventral
side usually with a row of strong, costate striae,, on larger specimens frequently also with a

number of minute, irregular puncta. No longitudinal line on the ventral side. — Ber. 1861 p. 294
fide Chase? A. S. Atl. XXVIII f. 13, 14. A. sp. Atl. XXVIII f. 12, 18. A. crassa var. Atl.

XXXIX f. 31. A. sp. Atl. XXXIX f. 27. A. exornata Jan. A. S. Atl. XXXIX f. 26. A. bi-

striata Leud. Fobtm. D. de Ceylon p. 20 PL I f. 12 (1879). A. egregia var. neogradensis Pant. II

p. 38 PL IV f. 64 (1889). A. selrata Temp, and Brun D. f. du Japon p. 16 PL VII f. 14 (1889).

Marine: Morocco! Mediterranean Sea! Ceylon! Seychelles! Nossibe! Singapore! Java! Sum-
bava! Macassar Straits! China! Samoa (Atl.), Galapagos Islands! Campeachy Bay! West Indies!

Fossil: Hungary (Pant.), Oamaru, New Zealand!
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This species is very variable and comprises a number of forms, which however are so closely

connected, that I am unable, after comparison of a large number of sketches, to group them in

separate species or varieties. Besides, the form, and appearance of the valve, especially of the

ends, changes much according to its position. The ventral side, which in larger specimens has a

row of short costate strise, has in some forms a few strise at the ends only and in others none at

all. The double rows of puncta alternating with the costee are in some specimens not distinct.

Smaller forms are closely connected with A. crassa var. spuria.

6. A. tesselata Gkove and Stuet (1887). — V. linear, with inwards curved, obtuse ends.

L. 0,io; B. 0,015 mm. Median line biarcuate. Dorsal side with strong, smooth transverse costse,

5,5 in 0,01 mm. crossed by longitudinal costge, about 7 in 0,oi mm. Ventral side with coarse,

costate striae. — Q. M. CI. Ill (2) p. 131 PL X f. 1.

Marine: Oamaru, N. Zealand, fossil!

This peculiar form seems to me certainly to belong to the group of A. crassa, but differs

from all other forms by its peculiar structure. The dorsal side of the valve seems to be covered

with quadrate alveoli, disposed in transverse and longitudinal rows. The specimens I have seen were

mounted in a position, not favourable for examination of the ventral side. Still I succedeed by

means of very oblique light in seeing on the ventral side, a row of strong, costate strise and on

the dorsal side not far from the median line a longitudinal line, the space between the lines being

crossed by transverse costate striae.

7. A. inelegans Cl. and Grove (1891). — V. sublunate, with incurved, obtuse ends. L. 0,o9;

B. 0,0 3 mm. Median line biarcuate. Axial and central areas indistinct on the dorsal and ventral

side. Dorsal side with 7 costate striae in 0,oi mm. crossed by a narrow, blank longitudinal line.

Ventral side without central area and with strong, costate striaj, divergent, between the central

nodule and the ends, towards the median line. — Diatomiste I p. 68 PI. X f. 15.

Marine: Macassar Straits!

Var.? polita Cl. — V. stout, elongated, with broad, obtuse and incurved ends. L. 0,o6;

B. 0,015 mm. Median line biarcuate. Dorsal side with strong, smooth, costate strise, 6 in 0,oi

mm., reaching to the median line and crossed by a narrow, blank line. Ventral side with rounded

central area and strong, costate striae, crossed by a narrow, blank line. — PL IV f. 40.

Marine: Java!

This form is very dissimilar to the type, but it is dilEcult to iind any specifically distinct

characteristic.

8. A. ornata Lbud. Fortm. (1879). — V. linear, with incurved, obtuse ends. L. 0,i; B. 0,o2

mm. Dorsal side with 8 costate striae in 0,o i mm. crossed by a linear furrow and reaching to the

median line. Ventral side with inclined rows (7 in 0,oi mm.) of puncta, crossed by a longitudinal,

narrow area. — D. de Ceylon p. 20 PL I f. 9.

Marine: Ceylon (Le Tourneur Coll.)!

I have seen a single valve only, the opaque structure of which did not admit of a close

examination of the dorsal side. Still there can be no doubt that this form is a distinct species,

belonging to the group of A. crassa.

9. A. comorensis Cl. N. sp. — V. broadly linear, with obliquely rounded and slightly

incurved ends. L. 0,i4 to 0,i9; B. 0,025 mm. Median line strongly biarcuate and elevated. Dorsal side

with transverse rows (7 in 0,oi mm.) of large puncta (10 in 0,oi mm.) not reaching to the median

line. Ventral side with curved rows of large and distant puncta, crossed by a narrow blank area.

Marine: Nossibe (Brun Coll.)! Tamatave (Kinker Coll.)!

This is a large and distinct form, akin to A. ornata. The opaque structure and the eleva-

tion to a keel of the median line made the examination of the dorsal side difficult. Still I believe

that the dorsal rows of puncta are crossed by a keel or longitudinal line.
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10. A. Grundleri Grun. (1875). — Erustule rectangular, with broad, truncate ends. L. 0,o6.5

to 0,136; B. 0,03 to 0,05 mm. Zone with several longitudinal divisions, about 3 in 0,oi mm.,

transversely striate; strise 9 to 10 in 0,oi mm. Median line strongly arcuate. V. linear with

prominent, subcapitate and incurved ends. Dorsal side with 9 to 10 indistinctly punctate striae

in 0,01 mm., not reaching to the median line and crossed by a narrow longitudinal band. Ventral

side with two rows of puncta, one along the median line and one near the ventral margin. —
A. S. Atl. XXVin f. 24 to 27; XXXIX f. 25.

Marine: Gulf of Naples! Madagascar! Colombo, Ceylon (Le Tourneur Coll.), Manilla (Deby

Coll.)! Galapagos Islands! Campeachy Bay! Gulf of Mexico! Fossil: Hungary (Pant.).

Var. trachytica Pant. (1889). — V. in L. 0,09 to 0,i; B, 0,oi5 mm. Strise on the dorsal

side reduced to two rows of puncta. — Pant. II p. 37 PL VII f. 132.

Marine: Hungary, fossil (Pant.).

Var. approximata Cl. — V. in L. 0,13; B. 0,oi7 mm. Dorsal strise 12inO,oi mm. Ventral

rows of puncta approximate to the median line.

Marine: Island of Rhea, near Singapore (Van Heurck Coll.)!

Var. robusta Cl. — V. in L. 0,i to 0,17; B. 0,o2 to 0,o3 mm. Striae 6 to 7 in 0,oi mm.
Marine: Nossibe (Brun Coll.)! Macassar Straits (Grove Coll.)! Fossil: Oamaru, N. Zealand

(Grove CoU.)!

11. A. prismatica Cl. N. sp. — V. elongated, with prominent, rounded and incurved ends.

L. 0,12 to 0,17; B. 0,018 to 0,0 2 7 mm. Dorsal side with distinct axial area and several longitu-

dinal blank bands. Striae not distinctly punctate, 10 to 12 in 0,oi mm. Ventral side with two

longitudinal rows of short striae. — PL IV f. 2(5.

Marine: Gulf of Naples (Deby Coll.)! Oamaru, N. Zealand, fossil (Grove Coll.)!

12. A. diaphauii Cl. N. Sp. — Frustule elliptical, with truncate ends. L. 0,o4 8; B. 0,027

mm. Zone complex, its divisions about 7 in 0,oi mm., striate. Striae 14 in 0,oi mm. V. with

strongly arcuate dorsal and straight ventral margin; ends not protracted. L. 0,048 to 0,o65; B. 0,oi

to 0,017 mm. Median line strongly biarcuate. No axial area on the dorsal side, where there is

close to the median line a strong longitudinal line. Striae 15 in 0,oi mm. finely punctate. Ventral

side structureless, broad, with a longitudinal line. — PL IV f. 27.

Marine: Java! Colon (Deby Coll.)!

13. A. truncata Gebg. (1857?) Cl. — Frustule elliptical with truncate ends. L. 0,o5 to

0,055; B. 0,0 2 5 to 0,0 2 8 mm. Zone with about 4 divisions in 0,oi mm., transversely striate; striae

22 in 0,01 mm. V. with arcuate dorsal margin and straight ventral margin. Ends not protracted.

Axial area moderately broad on the dorsal side. Striae 19 to 20 in 0,oi mm. Ventral side struc-

tureless, or with faint traces of striation. — D. of Clyde p. 515 PL XIII f. 77? Icon. n. PL III

f. 17, 18.

Marine: Finmark! Sebastopol!

"What A. truncata Gkes. may exactly denote is not possible to make out without original

specimens, but it is certainly a form nearly akin to A. Grevilleana. The same may be the case

with A. quadrata Gkbg. (D. of Clyde p. 521 PL XIII f. 85) and also with A. sulcata Br]6b. (1854).

14. A. sulcata (Br^b. 1854)? Cl. — Frustule elliptic-rectangular, with truncate ends.

L. 0,053 to 0,06; B. 0,026 mm. Zone with about 3 divisions in 0,oi mm., striate; striae 15 to 16

in 0,0 1 mm. V. with arcuate dorsal and straight ventral margin. Axial area distinct on the dorsal

side of the median line. Striae 11 to 12 in 0,oi mm. Longitudinal line indistinct. Ventral side

structureless. Longitudinal line not distinct. — Bk^b. Notes sur quelques D. de Cherb. f. 8 (1854)?

Marine: Balearic Islands!

As above stated it is impossible to make out what form Brebisson denotes by the name
A. sulcata, for which reason 1 have adopted this name for a form, which in all points is nearly
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akin to it. A. elongata Greg. (D. of Clyde p. 521 PI. XIII f. 84) seems to be an elongated

variety of this species, which is nearly related to the following.

15. A. GraBflJi (Grun. 1875) Cl. — Frustule elliptical to rectangular, with broad, truncate

ends. L. 0,i; B. 0,05 mm. Zone with about 2 divisions in 0,oi mm. striate; strise 17inO,oi mm.
V. lunate, with almost straight ventral margin and not protracted ends. L. 0,i to 0,i3; B. 0,oi3

to 0,0 2 5 mm. Median line biareuate. Axial area more or less broad on the dorsal side. Striae 11

to 14 in 0,01 mm., not distinctly punctate, and crossed by a conspicous, narrow blank line. Ventral

side structureless or witb a row of faint and sbort strise. No distinct longitudinal line. — A.

Grceffii var. A. S. Atl. XXV f. 40. A. truncata? Atl. XXVIII f. 5? A. Dehyi Leud. Fortm. D.

de la Malaisie p. 10 PI. I f. 4 (1892)?

Marine: Gulf of Naples (Brun Coll.)! Zanzibar (Atl.), Sumatra (Deby Coll.)! China! Gala-

pagos Islands!

A. QrcBffii Grun. in A. S. Atl. is to judge from the figures the same species as A. Grevil-

leana. At least I am not able to discover any distinctive characteristics. I understand A. Grceffii

to represent a form, nearly akin to A. Grevilleana but with closer, not distinctly punctate

striae, and not protracted ends. The zones appear to difi'er in the divisions, which in A. Grceffii

are contiguous, but in A. Grevilleana are separated by an intermediate, blank, longitudinal band.

This requires further investigation.

Var. staurophora Cl. — Central nodule transversely dilated to a short stauros.

Marine: Gulf of Naples (Brun Coll.)!

16. A. Grevilleana Greg. (1857). — Frustule more or less rectangular, with truncate ends.

L. 0,1 to 0,16; B. 0,03 5 to 0, i mm. Zone with about 3 divisions in 0,oi mm. transversely striate;

striae 6 to 17 in 0,oi mm. V. with arcuate dorsal margin and more or less produced ends. L. 0,io

to 0,22; B. 0,02 to 0,03 mm. Median line biareuate. Axial area more or less broad on the dorsal

side. Dorsal side with 6 to 10 striae in 0,oi mm. Striae coarsely punctate, crossed by a distinct

longitudinal line or keel. Ventral side structureless, with a strong longitudinal line. — T. M. S.

V. p. 73 PI. I f. 36. D. of Clyde p. 522 PL XIII f 89. A. S. Atl. XXV f. 41. A. sulcata Greg.

D. of Clyde PI. XIII f. 92? A. complexa Greg. 1. c. f. 90. A. fasciata Greg. 1. c. f. 91. A. Grceffii

Grun. A. S. Atl. XXV f. 42 (1875). A. Grev. var. prominens Grun. A. S. Atl. XXV f. 43, 44.

Var. campechiana Grun. 1. c. f 45. A. (Grevill. var.?) sepulta Pant. I p. 22 PL XXIV f. 223

(1886). A. sumatrensis Leud. Fortm. D. de la Malaisie p. 10 PL I f. 5 (1892)?

Marine: Spitsbergen (small form L. O.i mm. Striae 12 on the valve, 17 on the zone in 0,oi

mm.)! North Sea! Guernsey! Morocco! Gulf of Naples! China! Magellans Strait! S:ta Monica

Calif., foss. (Deby Coll.)! Galapagos Islands! Campeachy Bay (Atl.).

A. Grevilleana is a somewhat variable species, closely connected with A. Graffii, from which

it is distinguished by larger size, more prominent ends and the coarsely punctate striae. On larger

specimens the latter seem under higb power to be costate and alternate with double rows of puncta

(about 9 in 0,oi mm.).

Var. contracta Cl. — V. with straight ventral, and in the middle deeply sinuose dorsal

margin. Ends rostrate-capitate. L. 0,085 to 0,125; B. 0,02 to 0,028 mm. Median line almost

straight. Axial area moderately wide on the dorsal side. Striae 8 in 0,oi mm., costate and alter-

nating with double rows of puncta, 13 in 0,oi mm. Keel across the striae strong. Ventral side

narrow. — A. S. Atl. PL XL f. 33.

Marine: Barcelona! Grip, Norway (Atl.).

17. A. proboscidea (Greg. 1857?) Cl. — Frustule elliptical, with truncate ends. L. O.oes

to 0,07; B. 0,034 mm. Zone with 3 sharply defined divisions in 0,oi mm., transversely striate;

stride about 10 in 0,oi mm. V. with rostrate and incurved ends. Median line biareuate. Axial

K. St. Vet. Akad. Handl. Band 27. N:o 3. 15
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area large on the dorsal side. Striae 9 in 0,oi mm., ending at the longitudinal line. — D. of

Clyde p. 526 PI. XIV f. 98? Icon. n. PL III f. 19, 20, 21.

Marine: Porto Segnro, Bahia (Beby Coll.)! Java!

This form, which af all Amphorae observed by me has the greatest resemblance to A. pro-

boscidea of Gregory, is nearly akin to A. Grceffii.

18. A. Moculata Cl. — Frustule elliptical with truncate ends. L. 0,07; B. 0,04 mm.
Zone with broad divisions (1,5 in 0,oi mm.) transversely striate; striae 17 in 0,oi mm. finely

punctate. V. lunate with broad, obtuse and incurved ends. Median line biarcuate. Axial area

narrow. Longitudinal line strong, bent from the central nodule. Striae 14 in O.oi mm., costate,

and alternating with rows of puncta (15 in 0,oi mm.) faint on the space between the longitudinal

and median line. Ventral side structureless, broad. — PL 111 f. 36, 37, 38.

Marine: Balearic Islands! Sumatra (Deby Coll.)!

19. A. geminifera Petit (1888). — V. with arcuate dorsal and straight ventral margin.

Ends rostrate. L. 0,06 to 0,o7 2; B. 0,no8 to 0,oi2 mm. Axial area on the dorsal side narrow;

central triangular, striae 7 in 0,oi mm. crossed by a longitudinal line, bent around the central

nodule. — D. de Cape Horn p. 120 PL X f. 12.

Marine: Cape Horn (Petit).

This species is unknown to the author, possibly a var. of A. Grevilleana or perhaps a var.

of the following species.

20. A. Sturtii G-rdn. (1888) — V. with straight ventral margin, gibbous in the middle,

sinuose dorsal margin and capitate ends. L. 0,i4; B. 0,025 mm. Axial area narrow, central tri-

angular. Striae 7 in 0,oi mm. not distinctly punctate (on corroded specimens), crossed by a strong

longitudinal line bent around the central nodule. — Bot. Centralbl. Bd. 34 p. 36. A. contracta?

Grove a. Sturt J. Quek. M. C. Vol. Ill Ser. II p. 131 (1887) PL X f. 4.

Marine: Oamaru, New Zealand, foss. (Grove Coll.)!

21. A. subpunctata Grove and Sturt (1887). — V. with arcuate dorsal and straight ventral

margins, obtuse and incurved ends. L. 0,i9; B. 0,028 mm. Axial and central areas uniting on the

dorsal side in a broad semilanceolate space, covered with large and scattered dots. Longitudinal

line strong, bent from the central nodule. Striae 6 to 7 in 0,oi mm. coarsely punctate. — J.

Quek. M. C. Vol. Ill Ser. II p. 131 PI. X f. 3.

.Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

22. A. Leudugeriana Petit (1888). — V. narrow, with arcuate dorsal and straight ventral

margins. Ends rostrate-capitate, incurved. L. 0,08 to 0,n; B. 0,oi4 to 0,oi6 mm. Median line

straight, appr(j)ximate to the ventral margin. Axial area linear, rather broad. Longitudinal lines

two. Striae 7 to 8 in 0,oi mm. not distinctly punctate. Ventral side not striate. — D. de Cape
Horn p. 119 PL X f. 13.

Marine: Cape Horn (Petit) Magellans Strait!

This form is nearly connected with small forms of A. areolata, from which it differs by
the broader axial area.

23. A. areolata G-run. (1876). — Frustule rectangular, with slightly convex sides and
truncate ends. L. 0,09 to 0,i6; B. 0,02 to 0,035 mm. Connecting zone with 2,5 to 3 divisions

in 0,01 mm., crossed by strong, transverse costae, a little closer than the costae of the valve.

V. with arcuate dorsal, and straight central, margins. Ends protracted, rostrate or subcapitate,

according to the position of the valve. Median line straight or slightly biarcuate, approximate to

the ventral margin. Axial area indistinct. Longitudinal lines two, strong, not bent around the

central nodule. Striae costate, 3,5 to 6,5 in 6,oi mm. Intermediate spaces smooth or with a double
row of obsolete puncta. Ventral part not striate, but with a strong longitudinal line.
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Var. maxima Cl. a. Gtrove (1892). — L. of V. 0,i3 to O.ie; B. 0,02 to 0,o3 mm. Stris 3,5

to i,5 in 0,01 mm. — Diatomiste I p. 156 PI. XXII f. 1 to 4.

Marine: Tamatave (Kinker Coll.)! Sumbava (Kinker Coll.)! Macassar Straits (Grove Coll.)!

Var. curta Cl. — L. of V. 0,068 to 0,093; B. 0,oi7 to 0,024 mm. Strife 5 in 0,oi mm.
— A. areolata Gkun. A. S. Atl. XXXIX f. 28. A. megapora Pant,, II p. 38 PL XXIX
f. 418 (1889).

Marine: Campeachy Bay (Atl.), Hungary, fossil (Pant.).

Var. minor Cl. — L. of V. 0,08 to 0,i; B. 0,oi7 mm. Striaj 5 to 6, .5 in 0,oi mm.
Marine: Java! Porto Seguro (Deby Coll.)! Colon (Deby Coll.)! Pensacola (Cl. M. D. N:o 320).

24. A. capensis A. S. (1875). — Frustule elliptical with broad, rostrate ends. L. O.oe;

B. 0,03 mm. Zone with distant longitudinal rows of puncta. V. with arcuate dorsal, and centrally

gibbous ventral, margins. Ends rostrate and reflexed. B. 0,0 7 mm. Median line near the ventral

margin. Axial area very narrow. Central nodule incrassate on the dorsal side. Striae 10 in 0,oi

mm. coarsely punctate. — Atl. XXV f. 49, 50.

Marine: Cape of Good Hope (Atl.).

I have not seen this species, and the diagnosis has been constructed from the figures in

the Atlas. It seems to be akin to A. Janischii.

25. A. Janischii A. S. (1875). — Frustule broad, elliptic-linear, with rostrate and broadly

truncate ends, indented in the middle. L. 0,08; B. O.oav mm. Zone with about 3 divisions in 0,o

i

mm. coarsely striate; strise about 10 in 0,oi mm. V. with arcuate dorsal, straight or centrally

gibbous ventral, margins and rostrate, reflexed ends. Median line near the ventral margin. Central

nodale incrassate but not dilated into a stauros. Above the nodule is an oblong depression. Axial

area narrow, dilated around the central nodule. Longitudinal line distinct. Striae 11 in 0,oi mm.
of distant but obscure puncta. Ventral side narrow; striae 12 in 0,oi mm. — Atl. XXV f. 51, 52,

53, 56; XL f. 30, 32. H. L. Sm. T. N:o 32. A. contraeta Grun. A. S. Atl. XXV f. 54, 55, 57.

Marine: Leton Bank! Seychelles (V. Heurck Coll.)! Campeachy Bay (Atl.), Barbados (Cl-

M. D. N:o 118), Yokohama (Atl.), Macassar Straits!

26. A. alata Pbeag. (1881). — Frustule rectangular, indented in the middle. L. 0,06 to

0,07; B. 0,04 mm. Zone with numerous divisions, about 4 in 0,oi mm., transversely striate;

striae 10 to 11 in 0,oi mm. Hyaline limbus distinct in the middle of frustule. Valve narrow,

with capitate, inflected ends. Median line close to the ventral margin. Axial area distinct.

Central nodule not dilated to a stauros. Longitudinal line distinct. Striae 9 to 10 in 0,oi mm.,

finely punctate. Ventral side structureless, with a longitudinal line. — D. de Villefranche p. 41

PL II f. 11. A. S. Atl. XXV f. 61?

Marine: Norway Grip (valve not winged)! Morocco! Balearic Islands! Macassar Straits!

Var. major Cl. — L. 0,09 mm. Striae distinctly punctate, 8 in 0,oi mm.

Marine: Galapagos Island!

Var. aptera Cl. — L. 0,0 5 mm. Dorsal side without limbus. Striae 12 in 0,oi mm.

Marine: Pensacola (Cl. M. D. N:o 320).

27. A. vetlista Cl. — Frustule in outline broadly linear elliptical, indented in the middle.

L. 0,075; B. 0,03 mm. Zone with 4 longitudinal divisions in 0,oi mm. transversely striate; strise

10 in 0,01 mm. V. narrow, linear with broad, capitate and incurved ends. L. O.09 to 0,13;

B. 0,014 to 0,02 mm. Central nodule transversely dilated into an obscure stauros. Axial and

central areas indistinct. Longitudinal line strong, at some distance from the median line. Striae

7 to 9 in 0,0 1 mm., transverse and coarsely, but obscurely punctate. Ventral side with a longi-

tudinal line (specimen from S:ta Monica) or a longitudinal row of short striae (specimen from

Oamaru). Otherwise structureless. — PL IV f. 30, 31, 32.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)! S:ta Monica, Calif. (Deby Coll.)!
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28. A. exsecta Gkun. (1875). — Frustule in outline more or less rectangular to elliptical,

indented in the middle. L. 0,o6 to 0,065; B. 0,022 to 0,03 mm. Zone with numerous divisions,

about 5 in 0,oi mm., striate; striae 11 to 12 in 0,oi mm. Dorsal margin without limbus. V. with

arcuate dorsal and straight ventral margins, and somewhat rostrate, slightly incurved ends. Median

line straight, near the ventral margin. Longitudinal line on the dorsal side distinct. Central

nodule transversely dilated to the longitudinal line. Axial area broad. Strise 10 to 11 in 0,oi

mm. composed of coarse puncta, about 11 in 0,oi mm., forming undulating, longitudinal rows. Ventral

side structureless. — A. S. Atl. XXVII f. 54, 55. Icon. n. PL III f. 26—29. A. hamorthensis

var. minor A. S. Atl. XXV f. 81?

Marine: Campeachy Bay (Atl.), China (Van Heurck and Deby Coll.)!

A. milesiana Gtreg. (D. of Clyde p. 521 PI. XIII f. 83) seems to be a nearly related form,

with less distinctly indented centre. I have seen a specimen, somewhat resembling the fig. in

Greg. D. of Clyde, from the west-coast of Sweden, but the complex membrane prevented the exa-

mination of the valve. The fig. 13 PI. XXXIX in A. S. Atl. seems to represent this form.

29. A. Weissflogii A. S. (1875). — Frustule rectangular, indented in the middle, with

conspicuous and broad hyaline limbus. Zone complex, with about 4 divisions in 0,oi mm., coarsely

striate; strise 8 in 0,oi mm. V. with arcuate dorsal and straight ventral margins, and more or

less rostrate-capitate ends. L. 0,i to 0,11.3; B. 0,oi4 mm. Median line near the ventral margin.

Longitudinal line distant from the median line. Central nodule incrassate and transversely dilated

towards the longitudinal line. Axial area narrow; central area triangular. Strise 8 in 0,oi mm.
coarsely punctate outside, with distant puncta inside, the longitudinal line. (Ventral side not

observed). — Atl. XXV f. 58.

Marine: Baldjik, foss. (Van Heurck Coll.)!

This species is no doubt nearly akin to A. exsecta, and the small form figured in A. S. Atl.

f. 59 appears to be more nearly connected with A. exsecta than with the type. A. hamorthensis

Grun. (Nov. p. 99 PL I A f. 12; 1867) seems to be an allied species, of which I have not seen

specimens.

30. A. cuneata Cl. (1876). — Frustule elongated, truncate, constricted or indented in the

middle. L. 0,03 to 0,08; B. 0,oi3 mm. Zone with about 4 divisions in 0,oi mm., transversely

striate on the ventral side of the frustule (strise about 12 in 0,oi mm.) transversely costate on

the dorsal side (costse 5 to 8 in 0,oi mm.). Hyaline limbus small, at the constriction of the valve,

frequently indistinct. V. narrow, with sinuose dorsal margin, arcuate in the middle, and subcapitate

ends. Central nodule incrassate, dilated to a stauros. Axial and central areas indistinct. Longi-

tudinal line on the back of the dorsal side. Strise 10 to 11 in 0,oi mm., coarsely punctate.

Ventral side narrow, structureless, with a longitudinal line. — A. S. Atl. XXXIX f. 29. Icon. n.

PL III f. 23—25. A. lyrata Greg. D. of Clyde p. 520 PL XIII f. 82 (1857)? A. S. Atl. XXVI
f. 2 (small form?). A. decora Castr. Voyage Challenger D. p. 18 PL XXVII f. 14.

Marine: Balearic Islands! Adriatic! Macassar Straits! Pensacola!

This species by its peculiar connecting zone suggests A. Peragalli.

31. A. granulifera Cl. N. Sp. — Frustule in outline lanceolate, constricted in the middle.

Ends rostrate-truncate. L. 0,04 to 0,04 7; B. 0,oi5 mm. Zone with about 4 divisions in 0,oi mm.,
transversely costate, costse about 7 in 0,oi mm. V. with arcuate dorsal and straight ventral

margins. Ends rostrate. L. 0,028 to 0,046; B. 0,oo7 to 0,oi mm. Median line straight, near the

ventral margin. Axial area indistinct; central area a short fascia on the dorsal side of the

nodule. Longitudinal line near the dorsal margin. Strise 10 in 0,oi mm.; inside the longitudinal

line resolved into large, distinct puncta. Ventral side narrow, linear, structureless, — PL III

f. 32, 33.

Marine: Java (Cl. M. D. N:o 147).
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32. A. margaritifera Cl. N. Sp. — Frustule indented in the middle, bicuneate, with broad,

truncate ends. L. 0,027 to 0,04; B. 0,oi5 mm. Zone with about 4 divisions in 0,oi mm. coarsely

transversely striate. Striae 8 in 0,oi mm., composed of distinct puncta. V. with arcuate dorsal,

slightly convex ventral margin, and rostrate ends. L. 0,o35; B. 0,oi mm. Median line straight.

Longitudinal line indistinct. Central nodule not stauroid. Axial area indistinct; central small

rounded. Dorsal strise 8 in 0,oi mm., composed of a few large puncta, crossed by a broad, blank

area. Ventral side with a row of small puncta along the margin (10 to 11 in 0,oi mm.). —
PI. Ill f. 30, 31.

Marine: Galapagos Islands!

Subgenus Halamphora Cl.

Frustule elongated, sometimes constricted in the middle. Connecting zone complex. Valve

boat-shaped, usually with rostrate or capitate ends. Median line close to the ventral margin.

Axial area usually indistinct. No longitudinal line on the dorsal or ventral side. Structure:

puncta disposed in transverse strise.

This subgenus, to which belongs A. salina of W. Smith, comprises a large number of

forms, closely connected in part. They differ from Cymbamphora by the zone being complex, by

the, usually, capitate ends and the distinctly punctate strifB. The small terrestrial A. Normani

seems to be related to A. perpusilla of the subgenus Amphora, so also A. veneta and A. commu-

tata, otherwise there is no close connection between this and any other group of Amphora.

{

5. -

Artificial key.

Striae crossed by a longitudinal band . .

— — by several — blank lines .

— not — — — ....
Striae with distant puncta

— closely punctate . .

Dorsal margip slightly triundulate

— — not undulate .

Valve constricted

— not — .

Valve with one constriction

- two constrictions

— — several — ...
Zone on the dorsal side reticulate .

- — — not —
Constriction with a median gibbosity

without — —
{Divisions of the zone faint . .

— — — distinct

i Dorsal strise about 13 in 0,oi mm.

I _ _ 9 to 10 ^ — .

{Undulations equal .

Median undulation larger than the others .

... ( Strise 5 in 0,oi mm
( — 9 to 10 in 0,01 mm
I
Ends of the valve not capitate

\ — — — capitate, i)ot curved inwards

J
Ends not rostrate .... . . ,

I
— rostrate, curved inwards .

_(
StrisB 20 in 0,oi mm .'

I
— 12 to 14 in 0,01 mm , .

'1'

8,

9.

10,

12

14

. . . A. intersecta A. S.

. A. czekehazensis Pant.

2.

3.

. . 4.

A. Grunowii A. S.

A. corpulenta Cl. a.- Grove.

. . 5.

. . . . .11.
. . .6.

. A. Jeschkei Jan.

. . . . 10.

. A. Peragalli Cl.

. . 7.

. A. bullata Cl.

A. bigibba Gbun.

. . .9.
A. trinodis Gbbg.

A. angularis Gkeg.

A. tetragibba Cl.

A. sarniensis Gbev.

. A. clara A. S.

13.

, . 13.

. 18.

. . 14.

16.

. A. veneta KOtz.

15.
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^f. I
Median line approximate to the ventral margin A. Lagerheimii Cl.

'

\ — — distant from _ _ _ . . . . . . A. cestuarii Cl.

^^ f Frnstule almost orbicular .... . . . . . . . A. Szaboi Pant.

\ — elongate-elliptical .... .... 17.

.„ j L. 0,02 to 0,035 mm . . . . . A. Normani Eabh.

\ L. 0,05 to 0,085 mm. . . . . A. commutata Geun.

^„ j Frnstule orbicular 19.

\ — elongated 30.

.-„ f L. 0,03 mm. . . ... A. turgida Gebg.

\ L. 0,045 to 0,08 mm. .... . .... A. costata W. Sm.

{Strise 7 to 9 in 0,oi mm. . . . 21.

— 9 to 13 — —
. . 23.

— 13 to 20 — — . 24,

„..
I
Strise indistinctly punctate . A. Terroris Ehb.

I
— distinctly — . A. Eunotia Cl.

„_
J
Zone with longitudinal rows of coarse puucta .... . . A. granulata Gebg.

\ — transversely striate ... . .... ... 23.

„„ f L. 0,026 to 0,04 mm . . .A. exigua Greg.

L. 0,04 to 0,12 mm. . . . . A. macilenta Greg.

Zone with faint divisions . . . .... A. Normani Babr.

— — distinct — 25.

35. i'
„, , Zone delicately striate . . -A. coffceiformis Ag.

'

' \ — distinctly — . . . . . . A. acutiuscula KiJiz.

1. A. SBStuarii Cl. (1894). — Prustule elliptical, with broad, truncate ends. L. 0,05;

B. 0,03 mm. Zone apparently smooth, with 4 to 5 broad divisions. V. lunate, acute, with

somewhat gibbous ventral margin. Median line arcuate in the middle of the valve. Axial area

broad, on the dorsal side frequently dilated around the central nodule. Dorsal side with 14 not

distinctly punctate, strise in 0,oi mm., not crossed by a longitudinal line. Ventral side broad,

with a median row of short strise, about 17 in 0,oi mm. — Diatomiste II p. 146 PI. IX f. 10, 11.

Brackish water (mouth of rivers): Africa, Cameroon!

This species which resembles in the outline A. sulcata or A. truncata is remarkable for its

very broad, ventral side, in which characteristic it agrees with Cymbella.

2. A. Lagerheimii Cl. (1894). — Frnstule elliptical, with broad, truncate ends. L. 0,o5

to 0,0 7 mm. Zone with about 4 punctate (puncta 16 in 0,oi mm.) lines (divisions) in 0,oi mm.
Valve lunate, gradually tapering from the middle to the narrow ends. Dorsal margin arcuate;

ventral straight. Median line near the ventral margin. Axial area very large, apparently scabrous.

Dorsal side at the margin with a short stauros, reaching to the area, and marginal strise, 12 in 0,oi

mm. Ventral side smooth, except at the margin, where are short strise, 16 in 0,oi mm. (perhaps

belonging to the zone). — Diatomiste II p. 99 PI. VII f 2.

Fresh water, moist rocks: Ecuador, Banos!

This is a very curious species, remarkable for the short dorsal stauros. There is no nearly

akin form, as far as I know. Perhaps it is most nearly related to A. veneta, through different

in most respects.

3. A. veneta K©tz (1844). — Frustule elliptical with rounded truncate ends. L. 0,02 to

0,06; B. 0,011 to 0,018 mm. Zone with several distinct divisions, about 12 in 0,oi mm., which
are more or less distinctly, transversely striate; strise 26 or more in 0,oi mm. V. with convex

dorsal and straight or slightly concave ventral margin. Ends subacute, not protracted or rostrate.

Central nodule strong, elongated. Median line straight close to the ventral margin; its central

pores distant. Dorsal side striate, ventral not. Dorsal strise 20 in O.oi mm., more distant in the

middle, pilnctate. — Bac. p. 108 PL III f. 25. V. H. Syn. p. 58 PI. I f. 17. A. fasciata Ehb.

1840 (according to H. L. Smith). A. Uohenackeri Eabenh. Siiss. D. p. 31 PI. IX f. 11 (1853).

A. quadricostata Eabh. Slissw. D. PI IX f. 5 (1853). A. S. Atl. XXVI f. 74 to 80. A. tumidula
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GrBUN. Rab. A. E. N:o 1,716 (1864). H. L. Sm. T. N:o 616. A. hyalina var. parvula Grun. Rab.

A. E. N:o 1,722 (1864). A. coffeiformis H. L. Sm. T. N:o 31. A. libyea H. L. Sm. T. N:o 34.

Fresh or brackish water: Sweden (Visby, Bobuslan)! England (Kew gardens!) France (Caen!)

Grermany (Berlin!) Sardinia (Atl.), Nile Delta! Persia! New Zealand! Ecuador! Argentina! N. Ame-
rica (Michigan!)

A. veneta is well characterized by its elongated central nodule and distant median striae.

The connecting zone is variable in its structure. Frequently the divisions are difficult to see,

sometimes they are clear and distinctly transversely striate.

4. A. Szaboi Pant. (1889). — Frustule in outline orbicular with slightly rostrate ends.

L. 0,035; B. 0,028 mm. Zone with numerous divisions, about 5 in 0,oi mm., transversely striate;

strise 19 in 0,oi mm. V. broad, lunate, with straight or slightly concave ventral margin and

subrostrate obtuse ends, curved inwards L. 0,o3 to 0,o6; B. 0,oi3 mm. Median line almost

straight, approximate to the ventral margin. Axial area distinct, frequently dUated in the middle

on the dorsal side of the central nodule. Strise on the dorsal side 13 to 17 in 0,oi mm. coarsely

punctate. Striee on the ventral side 17 in 0,oi mm. short, marginal. — Pant. II p. 39 PI. II

f. 20. A. hevesensi.i Pant. II p. 37 PI. II f. 32, PL III f. 46, PI. IV f. 68. A. Wiesneri Pant. H
p. 40 PI. Ill f. 45. A. arcuata Pant, n p. 35 PI. IV f. 70. A. minuta Pant. 11 p. 38 PI. I f. 16.

A. coffeiformis var. fossilis Pant. II PI. IV f. 69?

Brackish water: Hungary, fossil (Szardoc!)

I have united all the above named species of Pantocsbk, being unable to find in the figures

or descriptions any difi'erence of importance. They diff'er only ir. size and, slightly, in the number

of strise. This species seems to me to be nearest akin to A. veneta, from which it is however

quite distinct.

5. A. Normani Rabh. (1864). — Frustule elliptical, truncate, frequently with somewhat

rostrate ends. L. 0,02 to 0,035; B. 0,oi mm. Connecting zone with numerous, frequently indistinct,

divisions (about 12 in 0,oi mm.). V. narrow, lunate, with more or less distinctly capitate ends

curved inwards. L. 0,22 to 0,o3; B. 0,004 to 0,oo5 mm. Central nodule strong. Median line at

some distance from the ventral margin. Strise on the dorsal side 17 in 0,oi mm. Ventral side

structureless. — F. E. Alg. p. 88. V. H. Syn. p. 56. V. H. T. N:o 5. A. humicola Grun. A. S.

Atl. XXVI f- 90 to 92 (1875). V. H. Syn. PI. I f. 12. A. humic. var. javanica Grun. A. S. Atl.

XXVI f. 89. A. humic. var. calderiorum Grun. in CI. M. D. N:o 191.

Moist earth: Sweden, Upsala! Belgium! Harz (Atl.), Java (Atl.).

6. A. buUata Cl. — Frustule subrectangular, truncate, centrally contracted on the ventral

side with a gibbosity in the sinus. L. 0,025 to 0,055; B. 0,oi to 0,oi2 mm. Zone with about

5 divisions in 0,oi mm. obscurely striate. V. with protracted, subcapitate and somewhat incurved

ends. Median line at some distance from the ventral margin. Dorsal side obscurely striate; strise

about 17 in 0,oi mm. Ventral side not striate.

Marine: Macassar Straits!

7. A. commutata Grun. (1880). — Frustule elongated, linear elliptical, with rounded ends.

L. 0,05 to 0,085; B. 0,02 to 0,026 mm. Zone with longitudinal rows (5 in 0,oi mm.) of short, fine

striae (29 in 0,oi mm.). V. linear, with rostrate, incurved ends. Median line biarcuate. Axial

area moderately large on the dorsal side. Ventral side without strise or with a row of short,

marginal strise, about 15 in 0,oi mm. Dorsal side with 9 to 10 strise in 0,oi mm. — V. H. Syn.

p. 58 PI. I f. 14. A. affinis W. Sm. B. D. I p. 19 PI. II f. 27. H. L. Sm. Typ. N:o 28. A.pellu-

cida A. S. Atl. XXVII f. 11? 36, 37. A. rohusta A. S. Atl. XXVII f. 38. A. rohusta var. minor

Dannf. D. of Baltic p. 20 PI. I f. 7.

Brackish water: Baltic! Mansfelder See! England! Belgium! France!
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Var. fossilis Pant. (1889). — V. L. 0,065 to 0,o7i; B. 0,oo8 to 0,oii5 mm. Striae about 16

in 0,01 mm. — A. fossilis Pant. II p. 36 PI. I f. 2. A. curvata Pant. II p. 36 PI. If. 11.

Brackish water: Hungary, fossil (Pant.).

This species, very frequent in brackish water, is of uncertain position in the system. It

differs from other forms of Halamphora in its strongly biarcuate median line and broad, ventral

side. It has some resemblance to the species of the subgenus Amphora, but the zone is complex,

although the divisions are seen only with difficulty. The only species, with which it seems to be

connected, is A. Normani. I am unable to discover any differences between A. fossilis and A.

curvata Pant, and both differ from A. commutata in somewhat closer striae only.

8. A. bigibba Grun. (1875). — Frustule strongly constricted in the middle, truncate.

L. 0,02 to 0,04 6; B. 0,on to 0,oi8 mm. Zone with numerous, more or less distinct divisions. V.

with straight ventral margin and protracted ends. Median line closely approximate to the ventral

margin. Dorsal striae delicate, 15 in 0,oi mm. — A. S. Atl. XXV f. 66, 67, 69, 70 to 77.

Marine: Balearic Islands! Adriatic! Japan (Atl.), Chile (Atl.), Galapagos Islands! West
Indies! Campeachy Bay!

Var. interrupta Grun. (1875). — L. 0,o5 mm. Striae 13 in 0,oi mm. interrupted in the

middle of the valve. — A. S. Atl. XXV f. 65.

Marine: Campeachy Bank.

9. A. sarnieusis Gkev. (1862). — Frustule with a strong constriction in the middle and a

shallow one between the middle and the ends, which are rostrate-truncate. L. 0,04 to 0,05;

B. 0,017 mm. Zone with about 4 divisions in 0,oi mm., transversely striate; striae 9 to 13 in

0,01 mm. V. with about 10 to 14 striae in 0,oi mm. — T. M. S. 1862 p. 95 PI. IX f. 12.

Marine: Guernsey (Grove Coll.)! Macassar Straits (Grove Coll.)!

Var.? sinuata Grev. (1863). — L. 0,0 7 mm. Margin with 7 constrictions. — A. sinuata

Grbv. E. N. Ph. J. XVIII p. 183 f. 5.

Marine: Queensland (Grev.).

Var.? flexuosa Grev. (1863). — L. 0,086 mm. Margin with 5 constrictions. — A. flex. Grbv.

E. N. Ph. J. XVIII p. 183 f. 4.

Marine: Queensland (Grev.).

10. A. tetragibba Cl. N. Sp. — Frustule subrectangular, with four undulations on the

margins. L. 0,035; B. 0,oi9 mm. V. with four equal undulations on the dorsal side. Ends
capitate and incurved. Median line close to the ventral margin. Striae about 10 in 0,oi mm. —
A. sarniensis? A. S. Atl. XXV f. 80. A. sinuata aff. Grun. A. S. Atl. XXV f. 78, 79.

Marine: Baltjik (Atl.), Japan (Atl.).

11. A. coffaeiformis Ag. (1827). — Frustule lanceolate, 2 to 3 times longer than broad,

truncate. L. 0,03 to 0,05 mm. Zone with numerous, close divisions, 10 to 16 in 0,oi mm., very

delicately striate; striae about 21 in 0,oi mm. V. narrow with arcuate dorsal, somewhat concave

ventral margin, and protracted, capitate ends. Median line close to the ventral margin. Dorsal

striae about 20 in 0,oi mm. — Frustulia coffceiformis Ag. in Regensb. Flora 1827 II p. 627 (accor-

ding to Klitz). KtJTZ Bac. p. 108. A. S. Atl. XXVI f. 56, 58. A. aponina KOtz Bac. p. 108

(1844). A. salina W. Sm. B. D. p. 19 PI. XXX f. 251 (1853). V. H. Syn. p. 57 PI. I f. 19. A.

Uneata Greg. T. M. S. p. 71 PI. I f. 33 (1857). A. Neupaueri Pant. II p. 38 PI. I f. 7 (1889)?

A. Taylori Grun. V. H. T. N:o 13.

Hot springs and brackish water: Sea of Kara! Baltic! Salines of Saxony! Iceland! Sand-

wich Islands! Australia, Fischie River! West Indies!

Var.? perpusilla Grun. (1884). — L. 0,oo9 to O,oii mm. Striae more than 30 in 0,oi mm.
— Grun. Fr. Jos. Land D. p. 102. A. S. Atl. XXVI f. 98.

Marine: Franz Josephs Land (Grun.), Nice (Atl.).
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Var. horealis KCtz (1844). — L. 0,oi3 to 0,o25 mm. Striae 21 to 24 in 0,oi mm. — A. bo-
realis KCtz Bac. p. 108 PI. Ill f. 18. V. H. Syn. PI. I f. 20. A. salina /? minor V. H. Syn. p. 57.

Fresh or brackish water: Helgoland (Klitz), Gulf of Bothnia!
Var. fossilis Pant. (1889). — L. 0,032 mm. Striae 22,5 in 0,oi mm. —A. salina var. fossilis

Pant. II p. 39 PI. Ill f. 47.

Brackish water: Hungary, fossil (Pant.).

Var. angularis V. H. (1880). — Frustule in L. 0,o25 to 0,043; B. 0,oi to 0,oi5 mm. slightly
constricted in the middle. Striae 20 to 23 (18 according to Van Heurck) in 0,oi mm. Divisions
of the zone about 14 in 0,oi mm., distinctly striate, — A. angularis V. H. Syn. p. 57 PL If. 21.

A. angulosa var. lyrata V. H. Syn. f. 22. A. hyhrida Grun. V. H. Syn. p. 57 V. H. T. N:o 12.

A. bullosa var. lineolata H. L. Smith T. N:o 611.

Marine: England! Belgium!

Var. hungarica Cl. - V. in length 0,044; B. 0,oi. Ventral margin straight. Striae 20 in

0,01 mm. — A. acutiuscula var. fossilis Pant. II p. 35 PI. II f. 29.

Brackish water: Hungary, fossil (Pant.).

Var. protracta Pant. (1889). — L. of V. 0,08; B. 0,oo7 mm. Ventral margin convex. Ends
protracted, capitate. Striae distinctly punctate 17,5 to 19 in 0,oi mm. — A. protracta Pant. II

p. 39 PI. I f. 5.

Brackish water: Hungary, fossil (Pant.).

12. A. acutiuscula Kutz (1844). — Frustule eUiptic-lanceolate, with subrostrate and trun-
cate ends. L. 0,035 to 0,o7; B. 0,oi9 mm. Zone with numerous divisions, about 11 in 0,oi mm.,
transversely striate; striae 18 to 20 in 0,oi mm. V. narrow, 10 to 12 times as long as broad,

with subcapitate ends and straight ventral margin. Median line close to the ventral margin.
Striae 13 to 18 in 0,oi mm. finely, but distinctly punctate. — Bac. p. 108 PI. V f. 32. V. H.
Syn. p. 57 PI. I f. 18. A. lineaia Greg. Diat. of Clyde p. 512 PI. Xn f. 70 (1857) A. S. Atl.

XXVI f. 59. A. eoffceiformis var. Salinarum Grun. Foss. D. Osterr. Ung. p. 148 (1882). A. striata

Pant. II p. 39 PL II f. 31 (1889)? A. striolata Pant. II p. 39 PL II f. 25 (1889)? A. juvenalis

Pant. IH PL XIII f. 199 (1893).

Brackish and marine: Greenland! Spitsbergen! Finmark! Sea of Kara! Baltic! North Sea!

Morocco! Balearic Islands! Caspian Sea (Grun.), Hungary, fossil Czekehaza! Cape May! Samoa!
Var.? subconstricta Grun. (1878). — Frustule slightly constricted in the middle. L. 0,035

to 0,04 5; B. 0,011 to 0,012 mm. Striae 15 to 17 in 0,oi mm., on the zone fine. — Casp. Sea Alg.

p. 8 PL III f. 5.

Brackish water: Caspian Sea (Grun.), N. "Wales.

Var.? eonstrida Grun. (1878). — Larger than the var. subconstricta. Striae 12 to 14 in

0,01 mm. — Casp. Sea Alg. p. 8.

Marine: Tahiti, Tonga Islands, Samoa (Grun.), Seychelles (Van Heurck Coll.!)

A. acutiuscula differs from A. eoffceiformis in its larger size, coarser striae, and distinctly

striate zone, but all these characteristics are variable, and in fact both species are connected by
intermediate forms, as is also the case with A. macilenta Greg.

Pantocsek has described under the name A. Loczyi (II p. 37 PL V f. 93) a form that seems

to belong to A. acutiuscula, but. the description does not agree with the figure, as the striae are

according to the description 11 in 0,oi mm. and on the fig. 14 to 15 in 0,oi mm. The variety

subconstricta may be identical with A. angularis and the var. constricfa with A. hinodis.

13. A. macilenta Greg. (1857). — Frustule in outline lanceolate, with truncate ends.

L. 0,03 7 to 0,12 mm. Zone with numerous divisions, 7 to 8 in 0,oi mm., transversely striate;

striae 11 to 15 in 0,oi mm. V. semilanceolate with rostrate-capitate ends. Median line close to

the ventral margin. Striae 9 to 12 in 0,oi mm., obscurely punctate.

K. Sv. Vet. Akad. Handl. Baud 27. N:o 3. 16
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Var. typica Cl. — Frnstule with narrow zone, 3 to 4 times longer than hroad. Strise on

the zone 15 to 17 in 0,oi mm. V. in L. 0,o37 to O.is; B. 0,oo7 to 0,oi5 mm. Strise 11 to 12 in

0,01 mm. — A. macilenta Greg. D. of Clyde p. 510 PL XII f. 65.

Marine: Coasts of Sweden and Scotland! Baltjik, fossil! Labuan! Seychelles! Behring Island!

Var. ergadensis Greg. (1857). — Frustule 3 to 4 times longer than broad, with narrow zone.

L. 0,06 to 0,089; B. 0,oi9 mm. Strise of the zone 15 in 0,oi mm. V. about 12 times longer than

broad; its strise 9 in 0,oi mm. — A. ergadensis Greg. D. of Clyde p. 512 PL XII f. 71.

Marine: Scotland (Greg.), Balearic Islands! Baltjik foss.! Macassar Straits!

A. macilenta and A. ergadensis are badly represented by Gregory, and their identification

from the figures is doubtful. From the description of the number of strise, it seems possible that

Gregory denotes these forms, which are nearly akin to A. acutiuscula and differ from that species

in coarser strise and larger size only.

14. A. Eunotia Cl. (1873). — Frustule broad, with truncate ends. L. 0,o8 to 0,12; B. 0,o5

mm. Zone with numerous divisions, about 6 in 0,oi mm. distinctly striate; strise 11 in 0,oi mm.
V. semilanceolate, with slightly rostrate ends, about 6 times longer than broad. Median line close

to the ventral margin. Strise on the dorsal side 7,5 to 8 in 0,oi mm., distinctly punctate; puncta

about 10 in 0,oi mm. Ventral side not striate. — D. of Arctic Sea p. 21 PL III f. 17. Icon. n.

PL IV f. 2, 3. A. cymiifera Cl. Vega p. 462. A. cymb. var. A. S. Atl. XXV f. 35.

Marine: Greenland! Spitsbergen! Bohuslan! Bab el Mandeb! Labuan!

Var. gigantea Grun. — V. in L. 0,15; B. 0,oa6 mm. Strise 7 in 0,oi mm.; puncta 6 in

0,01 mm. Ventral side with marginal puncta, 10 in 0,oi mm. — A. cymiifera var. gigatitea GnvN.

in V. H. T. N:o 546.

Marine: Baldjik, foss.! Sumbava (Kinker Coll.!).

15. A. Clara A. S. (1875). — V. semilanceolate with straight ventral margin and rostrate

ends. L. 0,io to 0,i4; B. 0,023 to 0,028 mm. Median line straight, close to the ventral margin.

Strise 5 in 0,oi mm. composed of lai;ge puncta, 5 to 6 in 0,oi mm. — Atl. XXV f. 20.

Marine: Japan (Atl.), Macassar Straits (Grove Coll.)!

16. A. costata W. Sm. (1853). — Frustule in outline broadly lanceolate, with rostrate and

truncate ends. L. 0,045 to 0,08; B. 0,03 to 0,065 mm. Zone with about 3 divisions in 0,oi mm.,

coarsely 'striate, strise 10 in 0,oi mm. V. lunate with somewhat concave ventral margin and

rostrate ends. Median line close to the ventral margin. Strise on the dorsal side 9 in 0,oi mm.
composed of large puncta, 7 in 0,oi mm. Ventral side very narrow, with 10 strise in 0,oi mm.
— B. D. I p. 20 PL XXX f. 253. Greg. D. of Clyde p. 527 PL XIV f. 99. H. L. Smith Lens
II p. 83. A. inflata Grdn. A. S. Atl. XXV f. 29 to 30 (1875).

Marine: North Sea! Mediterranean Sea (Perag.), Adriatic! Sumatra (Deby Coll.)! New Haven
(H. L. Smith), Pensacola! Colon! Campeachy Bay! Porto Seguro! Galapagos Islands!

A. monilifera Greg. (J), of Clyde p. 511 PL XII f. 69) is probably a frustule of A. costata

or Terroris in the state of division. The same may be the case with A. monilifera in A. S. Atl.

XXVI f. 32.

17. A. Terroris Ehb. (1853). — Frustule lanceolate with rostrate-truncate ends. L. 0,045

to 0,07; B. 0,018 to 0,02 mm. Zone with about 5 divisions in O.oi mm. striate; strise 11 in 0,oi

mm. V. semilanceolate with rostrate-capitate ends. Strise 8 to 9 in 0,oi mm., not distinctly

punctate. — B. Ak. 1853. A. Erebi Ehb. M. G. PL XXXV A 23 f. 2 (1854). Cl. Vega p. 462.

A. cymiifera Greg. D. of Clyde p. 526 PL XIV f. 97 (1857). A. S. Atl. XXVI f. 33; XXXIX
f. 18; XXV f. 17 to 19, 33, 34, 36. A. Lightsmithiana O'Meara M. J. XIV PL VIII f. 8 (1874)?

Marine: Arctic America! Greenland! Spitsbergen! Finmark! Sea of Kara! East Cape! North
Sea! Mediterranean Sea! Macassar Straits! Gulf of Mexico!
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Var. Umbata Cl. — Frustule in L. 0,o5 to 0,o8; B. 0,o3 to 0,05 mm. Striae of the zone

10 to 11 in 0,01 mm. V. in L. 0,o9; B. 0,oi.5 mm. Striae 7 in 0,oi mm. Dorsal side with a

narrow hyaline limbus.

Marine: Indian Ocean (Deby Coll.)! China (Deby Coll.)!

18. A. exigua G-reg. (1857). — Frustule linear-lanceolate, with rostrate, truncate ends.

L. 0,025 to 0,04; B. 0,011 to 0,012 mm. Zone with about 8 divisions in 0, 01 mm. delicately striate;

strise 17 to 20 in 0,oi mm. V. with arcuate dorsal, straight ventral, margins and rostrate, capitate

ends. Strise 12 to 14 in 0,oi mm. not distinctly punctate. Median line close to the ventral

margin. — D. of Cl. p. 514 PI. XII f. 75.

Brackish and marine: Scotland (Grreg.), Arctic America! Bessels Bay! Adriatic! Sandwich

Islands! Tahiti! West Indies!

A. exigua is figured by GtBEGORY in a manner which admits of no trustworthy identification,

but as the striae are stated to be 11 in 0,oi mm. I believe that Gregory denotes this species,

which differs from smaller forms of A. acutiuscula in its smaller size, more delicately striate zone,

and not distinctly punctate striae.

19. A. granulata Greg. (1857). — Frustule linear-lanceolate, with rostrate, truncate ends.

L. 0,038 to 0,04 (0,043 to 0,077 Grcg.) ; B. 0,oi3 to 0,018 (0,02 to 0,033 Greg.) in 0,oi mm. Zone

with 7 to 11 divisions in 0,oi mm., and longitudinal rows of large puncta, 10 to 13 in 0,oi mm.

V. with straight median line, closely approximate to the ventral margin. Striae 13 (10 to 14 Greg.)

in 0,01 mm. not distinctly punctate. — D. of Clyde p. 525 PI. XIV f. 96.

Marine: Java! Macassar Straits!

20. A. Jeschkei Jan. (1876). — Frustule about 3 times longer than broad, with triundulate

margins and broadly truncate ends. L. 0,04; B. 0,oi35 mm. Zone with about 4 longitudinal rows

of large puncta (about 11 in 0,oi mm.) in 0,oi mm. "Valve narrow with protracted and capitate,

incurved ends. Striae 12 in 0,oi mm. — A. S. Atl. XXXIX f. 14.

Marine : ?

21. A. turgida Greg. (1857). — Frustule in outline almost orbicular, with rostrate ends.

L. 0,025 to 0,035; B. O.ois to 0,02 mm. Zone with longitudinal divisions. V. in L. 0,02 to 0,o4;

B. 0,007 5 to 0,009 mm. with broad, arcuate dorsal margin, straight ventral margin and rostrate

ends. Median line close to the ventral margin. Striae 13 (9 Greg.) in 0,oi mm., not distinctly

punctate. - D. of Clyde p. 510 PI. XII f. 63. A. S. Atl. XXV f. 24, 25.

Marine: Scotland (Greg.), Norway! Hed Sea! Java! Macassar Straits! Labuan!

A. turgida is nearly akin to A. exigua, differing scarcely in anything but its greater breadth.

Grunows a. fluminensis (Verb. 1863 p. 12 PI. XIII f. 15) agrees in size and outline with A. turgida,

but has closer striae, 21 in 0,oi mm. The latter species is unknown to me.

22. A. Grunowii A. S. (1874). — V. broad with straight ventral margin and elevated,

slightly triundulate dorsal margin. Ends capitulate. L. 0,054; B. 0,02i mm. Striae 10 in 0,oi mm.

composed of large, distant puncta. Median line closely approximate to the ventral margin. —
Atl. Probet. f. 15.

Marine: Java (Atl.).

23. A. corpulenta Cl. a. Grove (1891). — V. with almost straight ventral margin, very

elevated dorsal margin, and acuminate ends. L. 0,o96; B. 0,o45 mm. Median line close to the

ventral margin. Dorsal side with 6 striae in 0,oi mm. composed of distant puncta (4 to 5 in 0,oi

mm.). Ventral side very narrow, with about 8 striae in 0,oi mm. — Diatomiste I p. 68 PL X f. 14.

Marine: Macassar Straits!
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24. A. binodis G-reg. (1857). — Frustule lanceolate, truncate, constricted in the middle.

L. 0,044 to 0,05; B. 0,oi27 mm. Zone with numerous delicate divisions (10 in 0,oi mm.) finely

striate; strise about 28 in 0,oi mm. V. with straight ventral margin. Median line close to the

ventral margin. Dorsal side with 13 not distinctly punctate striae in 0,oi mm. Ventral side

with faint and closer striae; about 19 in 0,oi mm. — D. of Clyde p. 510 PI. XII f. 67.

Marine: Scotland (G-reg.), Balearic Islands!

25. A. angnlaris Greg. (1855). — Frustule constricted in the middle, with broad, rostrate

ends. L. 0,04 to 0,06; B. 0,02 to 0,025 mm. Zone with about 9 divisions in 0,oi mm., very

finely striate. V. with slightly concave ventral margin, arcuate, and centrally sinuose dorsal

margins, and capitate ends. L. 0,042; B. 0,oo8 mm. Median line close to the ventral margin.

Dorsal striae 9 to 10 in 0,oi mm. not distinctly punctate. — M. J. Ill p. 39 PI. IV f. 6? A. S.

Atl. XXV f. 83.

Marine: Bohuslan (Atl.), Java! Macassar Straits!

Gregory's figure is scarcely suflicient for identification and Grunow believed it to represent

a form of A. coffeeiformis, but it has much coarser striae.

26. A. Peragalli Cl. N. Sp. — Frustule elongated, slightly constricted in the middle, with

truncate ends. L. 0,055 to 0,o65; B. 0,022 to 0,025 mm. Zone very dissimilar on the dorsal and

ventral side; on the dorsal side with about 5 longitudinal costae in 0,oi mm. connected by trans-

verse costae, 4 to 5 in 0,oi mm.; on the ventral side with about 12 longitudinal ribs in 0,oi mm.
and transversely striate, striae 24 in 0,oi mm. V. with the median line close to the ventral

margin. Its striae 11 in 0,oi mm. not distinctly punctate. — Amphora sp. n.? Pbrag. D. de Ville-

franche p. 40 PL III f. 26 (1888).

Marine: Mediterranean, Balearic Islands! Villefranche (Per.), Adriatic, Rovigno!

The figure given by Pbragallo does not exactly correspond with our species, as it has

closer (15 in 0,oi mm.), and distinctly punctate, striae; nevertheless I have no doubt about the

identity.

27. A. czehehazensis Pant. (1889). — V. with arcuate dorsal and straight ventral margin.

Ends rostrate. L. 0,o6 to 0,0625; B. 0,oi to 0,oio5 mm. Median line closely approximate to the

ventral margin. Striae 20 in 0,oi mm. not distinctly punctate, but crossed by numerous, undulating

blank bands. — Pant. II p. 36 PL I f. 6.

Brackish water: Czekehaza, Hungary, fossil!

28. A. intersecta A. S. (1875). — Frustule linear, with truncate ends. L. 0,i6; B. 0,o4

mm. Zone with about 4 to 5 divisions in 0,oi mm., striate; striae 18 in 0,oi mm. V. about 7

times longer than broad, with slightly arcuate dorsal margin, straight ventral margin, and capitate

ends. L. 0,ii to 0,i4 ; B. 0,02 mm. Median line near the ventral margin. Axial area distinct on

the dorsal side. Dorsal side with 8 striae in 0,oi mm. Striae obscurely punctate and crossed by
two or three longitudinal blank bands. Ventral side narrow, with short marginal striae, about

11 in 0,01 mm. — Atl. XXV f. 37, 38. Pant. Ill PL XII f. 190.

Marine: Baltjik, foss.! Bory, Hungary, fossil!

Var. sarmatica Pant. (1886). — Striae strongly punctate. — Pant. I p. 21 PL XV f. 135.

Marine: Dolje, Hungary fossil (Pant.).

Var.? striata Pant. (1886). — L. 0,095; B. 0,oi5 mm. Striae 10 in 0,oi mm. composed of 4

distant puncta. — Pant. I p. 22 PL XVII f. 156.

Marine: Dolje, Hungary, fossil (Pant.).



KONGL. SV. VET. AKADBMIENS HANDLINGAE. BAND 27. N:0 3. 125

Subgenus Oxyamphora.

Frustule usually broadly elliptical, with truncate ends and complex connecting zone. Valves

lunate, acute. Median line approximate to the ventral margin. Central nodule transversely dilated

to a stauros or not. Axial and central areas usually indistinct. No longitudinal lines or keels

on the dorsal side of the valve. Structure of the dorsal side: usually fine puncta, arranged in

parallel, or slightly radiate, transverse striae, and in undulating, longitudinal lines. Ventral side

with, usually, much closer strise than the dorsal side.

A. hyalina with cell-contents, frustule

in zonal view, in state of division, and
in valvular view; 600 times magnified.

A. ostrearia with cell-contents

;

600 times magnified.

Cell-contents. 1 have examined living specimens of A. hyalina, A.

In A. hyalina there is, along the ventral side of the connecting zone, a

the extremities of which are deeply indented and at the ends of which

a single elseoplast constantly occurs. On the dorsal side of the plate

and on its centre the nucleus occurs enclosed in a plasma-mass, from

which radiate fine threads towards the wall of the frustule. On divid-

ing, the plate and terminal elseoplasts are longitudinally cloven. If the

living frustule be stained with methylene-blue, numerous, intensely

coloured granules make their appearance in the primordial stratum of

the plasma. A. ostrearia has two chromatophore-plates, one along the

dorsal wall of the connecting zone. Both are deeply constricted in the

middlej A. quadrata has instead of chromatophore-plates a large number

of small, rounded discs, gathered below the central plasma-mass and at

the extremities. It is thus, as to its cell-contents, a coccochromatic

diatom.

This subgenus comprises a number of forms with or without

stauros, which in other respects are too closely connected to be placed

in different sections. From the subgenus Amblyamphora they differ by

side and by the acute, frequently apiculate, ends of the valve. In the

respond, to Stauroneis and Libellus.

ostrearia and A. quadrata.

flat chromatophore-plate,

A. quadrata with cell-contents;

600 times magnified.

the very narrow ventral

genus Navicula they cor-

Artificial key.

j Zone with some few inordinate stigmas A. magnifica Gebv.

I
— without — — — "

- ( Without stauros •
•'•

^- iwith - 10.

( Thin and membranaceous ^

\ Sillcious 6.
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. ( FrnsiFrnstnle globose ... -A. hyalina KtJTz.

rectangular . . . . 5.

p.

I
Divisions of the zone close (10 in 0,0 1 mm.) . .A. lineolata Ehb.

'

( — — — less — (7 in 0,oi mm.) A. bacillaris Gbbg.

„ i Striae on the ventral side as close as on the dorsal side . . . . . . 7.

I — — — — closer than — — — . . 8.

_
I
L. 0,0 6 to 0,08 mm. . . ... . . A. Arcus Gebg.

\ h. 0,13 to 0,26 mm ... -A. rhomhica Kitt.

„ ( Striffi of distant puncta (5 to 6 in 0,0 1 mm.) . . A. maandrina Ol.

\ — — close — (10 to 12 in 0,01 mm.) . .... 9.

p / Rows of puncta reaching to tho median line . . A. groenlandica Cl.

'

\ — — not — — - — . . . . A. aspera Pet.

..„
J

Striae oblique .... . .A. decussata Grtjn.

\ — transverse . . . . . . . . . 11.

.. ., f Median line straight .... 12.

'

\ — — arcuate . . 15.

ian line close to the margin 13.
12.

distant from — . . 14

..„ 1 Striae of very distant puncta (4 to 5 in 0,oi mm.) . A. micans A. S.

\ — not very distant puncta (10 in 0,oi mm.) . . A. acuta Gebg.

I

. j Striae 14 to 17 in 0,oi mm., of distant puncta . A. Lunula Cl.

( Media

1 Striffi

f Striae , , ,

\ - 20 — — finely punctate ... . . A. staurophora Cl.

.., ( Striae coarsely punctate . A. ostrearia Bk^^b.

\ — finely — . A. Iwvis Gbbg.

1. A. lineolata Ehb. (1838). — Frustule rectangular or elliptical with broad, truncate ends,

membranaceous. L. 0,o32 to 0,04.^; B. 0,oi5 to 0,023 mm. Zone with numerous divisions, 10 in

0,01 mm. Central nodule not dilated into a stauros. Dorsal part of the valve finely striate.

StriiB 20 to 23 in 0,oi mm. — Inf. PL XIV f. 4(?) KtJTZ Bac. p. 107 PL V f. 36. V. H. Syn.

p. 57 PL I f. 13, 23. A. S. AtL XXVI f. 51. A. plicata Greg. T. M. S. V p. 70 PL I f. 31

(1857). A. S. AtL XXVI f. 50. A. Bulnheimii Rabh. Alg. Eur. N:o 1,934 (1866). A. hyalina

H. L. Sm. Types N:o 1614. A. sulcata Dannf. Baltic D. PL I f. 8 (1882). A. tenuis Flogel Pom-
merania Exp. p. 90 f. 13 (1873)?

Brackish water: Sea of Kara! Coasts of Scotland, England and Sweden, Belgium! Baltic!

Saxony, Halle! Caspian Sea (Grun.), Adriatic! Java! China! California!

Var. chinensis A. S. (1875). — Erustule with more convex margins. Central nodule slightly

transversely dilated. — A. chinensis A. S. AtL XXVI f. 42.

Marine: China.

Var. undata H. L. Sm. (1873). — Frustule slightly constricted in the middle. L. 0,04 3;

B. 0,019 mm. Striae 21 in 0,oi mm. — A. undata H. L. Sm. Lens II p. 70 PL I f. 21.

Brackish water: Baltic at Westervik! New Haven Conn. Sm.

According to H. L. Smith (Lens 1873 p. 74) Ehrbnbergs name denotes partly A. ovalis and

partly another species. A. lineolata KuTZ seems me to be this species, but A. lineolata Donk. is

another species, or Psammamphora arenaria var. A. incurva Greg. (M. J. Ill p. 39 PL IV f. 5)

may represent detached valves of this or some other species, impossible to decide. A. tenera

W. Sm. (B. D. I p. 20 PL XXX f. 252) may be a small form of A. lineolata or Cymbamphora
cymbelloides, impossible to decide without original specimens. Prof. Hamilton Smith believes it

to represent some Navicula. It seems questionable whether A. hyperborea GauN. (Franz Josefs

Land D. p. 55 PL 1 f. 10, 1884) may be a variety of A. lineolata, or belong to Navicula complanata.

2. A. magniiica Grev. (1863). — Frustule quadrate. L. 0,102; B. 0,i4 mm. V. very
narrow. Median line arcuate. Zone with numerous divisions, about 4 in 0,oi mm. dotted with
large scattered puncta. — Edin. N. Ph. J. XVIII p. 182 f. 1.

Marine: Queensland (Grev.).
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3. A. hyalina KCtz (1844). — Prustule membranaceous, more or less orbicular in outline.

L. 0,05 to 0,0 8 mm. Zone with numerous divisions. Valve semicircular with straight ventral
margin and somewhat apiculate ends. Median line close to the ventral margin. Striae about 23
n 0,01 mm. — Bac. p. 108 PL XXX f. 18. W. Sm. B. D. I PI. II f. 28. A. S. Atl. XXVI f. 52

to 55. A. hemisphcerica Grun. in Hedwigia VI p. 24 (1867).

Marine: Spitsbergen! North Sea! Mediterranean Sea! Adriatic! Cape May! Barbados! Hon-
duras (Grun.).

4. A. bacilliiris Greg. (1857). — Frustule almost rectangular. L. 0,05; B. 0,oi7 to 0,0 2

mm. Zone with 7 divisions in 0,oi mm. transversely striate; strife 20 in 0,oi mm. Valve narrow.
Central nodule not dilated into a stauros. Striae radiate, 18 to 19 in O.oi mm. not crossed by a

longitudinal line. — D. of Clyde p. 527 PI. XIV f. 100. Icon. n. PL IV f. 40, 41. A. bac. var

scotica Cl. M. D. N:o 310.

Marine: Coasts of Scotland!

This form agrees pretty well with Gregory's A. hacillaris. As I have seen no detached

valves, I have not been able to give a complete description, for which reason this species requires

a more accurate examination.

5. A. arcus Greg. (1854). — Frustule more or less elliptic-rectangular, with broad, truncate

ends. L. 0,o5 to 0,08; B. 0,032 to 0,04 mm. Zone with numerous divisions, 5 to 6 in 0,oi mm.,
which are transversely striate. V. narrow, lunate, acute. Median line biarcuate. Striae of equal

number on the dorsal and ventral side, distinctly punctate.

Forma typica Cl. — Striae of the zone 10, of the valve 9 to 10 in 0,oi mm. composed of

moderately coarse puncta. — A. arcus Greg. T. M. S. V. p. 75 PL I f. 37. D. of Clyde p. 522

PL XIII f. 88. Icon. n. PL IV f. 4.

Marine: Spitsbergen! Finmark! Scotland! Sumatra (Deby Coll.)! Japan, fossil (Brun).

Var. sulcata A. S. (1875). — Striae of the zone 16 to 20 in 0,oi mm., of the valve 14 to 20

in 0,0 1 mm. finely punctate; puncta about 25 in 0,oi mm., forming undulate, longitudinal lines.

— A. sulcata A. S. Atl. XXVI f. 46, 47.

Marine: Rovigno, Adriatic! Hembang Bay (Deby Coll.)! Barbados (Cl. M. D. N:o 149).

The variety sulcata is akin to A. lineolata but more silicious and connected with the type

by intermediate forms. It cannot be A. sulcata Greg. D. of Clyde (p. 523 PL XIII f. 92 and 92 6),

which seems to represent some form of A. Grevilleana and has much broader divisions.

(J. A. rhombica Kitton (1876). — V. semi-rhomboidal, apiculate. L. 0,i3to0,26; B. 0,02i

to 0,0 5 mm. Median line closely approximate to the ventral margin. Striae on the dorsal side 10 to

12 in 0,01 mm., radiate, frequently alternately longer and shorter near the dorsal margin, composed

of elongated puncta, forming undulate, longitudinal lines. Ventral side very narrow, striate;

striae a little closer (11 to 13 in 0,oi mm.) than on the dorsal side. — A. S. AtL XL f. 39.

Marine: Mediterranean Sea (Perag.), Island of Rhea! Sumbava (Kinker Coll.)! Sumatra

(Deby Coll.)! Macassar Straits (Grove Coll.)! China! Colon (Deby Coll.)!

Var. gracilior Cl. — V. in L. 0,ii to 0,i4; B. 0,024 mm. Dorsal striae 16 to 17, ventral

18 in 0,01 mm.
Marine: Tahiti! Campeachy Bay (Brun Coll.)!

Var intermedia Cl. — L. 0,09 to 0,i ; B. 0,oi7 mm. Dorsal striae 14 and ventral 16 in 0,oi mm.
Marine: Cette (Temp., Perag. Types N:o 447).

7. A. maeandrina Cl. N. Sp. — V. lunate, apiculate. L. 0,i8; B. 0,o35 mm. Central

nodule strong. Median line close to the ventral margin. Dorsal part with about 12 striae in 0,oi

mm. composed of distant, elongated puncta, about 5 to 6 in 0,oi mm., forming undulate, longi-

tudinal rows. Ventral part narrow, with 19 to 20 transverse striae in 0,oi mm. — PL IV f. 14.

Marine: Colon (Deby CoU.)!
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8. A. aspera Petit (1877). — V. semilanceolate. L. 0,o57 to O.oss; B. 0,oi3 to 0,oi8 mm.
Ventral margin straight, somewhat gibbous in the middle. Central nodule strong. Dorsal side

with 16 striae in 0,oi mm. composed of distant (about 10 in 0,oi mm.) puncta, forming undulate,

longitudinal lines. Ventral side narrow, finely striate. Striae 22 to 23 in 0,oi mm — D. de I'ile

Campbell p. 19 PL IV f. 9. Icon. n. PI. Ill f. 22. A. undata Lbud. Fortm. D. de la Malaisie

p. 11 PI. II f. 1 (1892).

Marine: Gulf of Naples (Deby Coll.)! N. Zealand (Petit).

9. A. groenlandica Cl. N. Sp. — V. narrow, lunate, with subacute ends. L. 0,09; B. 0,oi6

mm. Ventral margin straight. Median line approximate to the ventral margin. Central nodule

not transversely dilated. Striae of the dorsal side 14 (at the ends 15 to 16) in 0,oi mm. composed

of puncta (12 in 0,oi mm.) forming slightly undulating, longitudinal rows. Ventral part with 23

striae in 0,oi mm. — PI. IV f. 1.

Marine: Davis Strait!

10. A. acuta Greg. (1857). — Frustule subquadrate. Divisions of the zone about 4 in 0,oi

mm. finely transversely striate; striae about 21 in 0,oi mm. V. lunate, with arcuate dorsal mar-

gin, straight ventral margin and apiculate ends. L. 0,089 to 0,i5; B. 0,03 mm. Central nodule

transversely dilated into a stauros. Striae on the dorsal side 12 to 14 in 0,oi mm., composed of

puncta, about 10 in 0,oi mm., forming undulating, longitudinal rows. Ventral side very narrow,

finely striate; striae about 26 in 0,oi mm. — D. of Clyde p. 524 PI. XIV f. 93. A. S. Atl.

XXVI f. 19, 20 (21, 22?).

Marine: Greenland! Spitsbergen! Finmark! North Sea! Morocco! Mediterranean Sea! China!

Magellan's Strait!

Var. neogena Pant. (1889). — L. 0,084 to 0,092; B. 0,oi8 to 0,02 mm. Striae 17,5 in 0,oi

mm. — Pant. II p. 35.

Marine: Hungary, Bory fossil (Pant.).

Var. arcuata A. S. (1875). — V. with recurved ends. L. 0,06 to 0,15; B. 0,oi2 to 0,028 mm.
Dorsal striae 9 to 12 in 0,oi mm., composed of distant puncta (about 7 in 0,oi mm.). Ventral

striae very close. — A. arcuata Atl. XXVI f. 27 to 29.

Marine: Balearic Islands! Seychelles (Van Heurck Coll.)! Macassar Straits (Grove Coll.)!

Samoa (Atl.), Mazatlan (Atl.), Gulf of Mexico (Atl.).

Var. Idbyrinthica Grun. (1880). — V. in L. 0,i to 0,i3. Dorsal striae 14 to 17 in 0,oi mm.,

composed of distinct puncta (10 in 0,oi mm.) forming undulating lines. Ventral striae 26 in 0,oi

mm. — A. labyr. Grun. A. D. p. 25. Icon. n. PI. IV f. 23.

Marine: Balearic Islands!

In the Diatoms of Clyde Greg, has 1857 figured (p. 521 PI. XIII f. 87) a form, named
A. nohilis, which seems to represent an entire frustule of A. acuta.

11. A. micans A. S. (1875). — V. hyaline, with strongly arcuate dorsal margin and straight

ventral margin. Ends apiculate. L. 0,12; B. 0,028 mm. Median line approximate to the ventral

margin. Central nodule dilated into a stauros. Dorsal striae 14 in 0,oi mm., distinctly visible

near the median line, but on the valve broken up into small, scattered puncta, 4 to 5 in 0,oi mm.
Ventral side very narrow; its striae close, about 26 in 0,oi mm. — Atl. XXVI f. 18. Icon. n.

PI. IV f. 7—9.

Marine: Campeachy Bay (Atl.), Macassar Straits (Grove Coll.)!

12. A. decnssata Grun. (1867). — Frustule thin, elliptical with truncate ends, about twice

as long as broad. Zone with numerous divisions. V. lunate with acute ends. L. 0,05 to 0,17;

B. 0,011 to 0,0 3 mm. Median line close to the ventral margin. Central nodule dilated into a

transverse stauros. Dorsal side with very oblique striae, about 17 in 0,oi mm., turned in opposite

directions from the stauros and crossed by undulating, narrow, transverse blank bands. Ventral
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side very narrow. Its striae 15 in 0,oi mm. — Hedwigia VI p. 23. M. J. 1877 p. 178 PI. CXCV
f. 9. A. D. p. 25. Icon. n. PI. IV f. 10.

Marine: Balearic Islands! Adriatic! China! Honduras (Grrun.), Barbados!

Var. hriocensis Lbud. Fortm. Ms. — Frustule elliptical, with truncate ends. L. 0,04 5;

B. 0,02 mm. Zone with about 8 divisions in 0,oi mm. transversely striate; striae 15 in 0,oi mm.
Dorsal oblique striae 21 in 0,oi mm. — PI. IV f. 11.

Marine: The Eng. Channel (Deby Coll.)!

13. A. Lumila Cl. N. Sp. — V. lunate, with subacute ends and straight ventral margin.

L. 0,13 to 0,15; B. 0,018 to 0,o2 mm. Median line straight, not very closely approximate to the

ventral margin. Central nodule transversely dilated into a stauros. Striae on the dorsal side

almost parallel, 14 to 17 in 0,oi mm., composed of distinct puncta, about 13 in 0,oi mm. Ventral

side striate; striae 12 to 15 in 0,oi mm. punctate. — PI. IV f. 13.

Marine: Balearic Islands! Sumatra (Deby Coll.)! Colon (Deby Coll.)!

14. A. staurophora (Caste. 1886?) Cl. — Frustule hyaline, in outline quadrate to rec-

tangular. V. slightly indented in the middle of the dorsal margin, narrow, with obtuse ends.

L. 0,05 to 0,055; B. 0,oi mm. Median line straight, at some distance from the ventral margin.

Central nodule dilated to a transverse stauros. Striae delicate, punctate, about 20 in 0,oi mm. —
A. sp. A. S. Atl. XXV f. 85, 86. A. staurophora Castr. Voyage Challenger p. 20 PI. XXVII f. 6?

Icon. n. PI. IV f. 33, 34.

Marine: Davis Straits (Atl.), North Sea (Atl.), Morocco! Balearic Islands! Pensacola!

This form is only imperfectly known and requires further investigations.

15. A. ostrearia Br^b. (1849). — Frustule silicious, in outline elliptical to quadrate, or

rectangular. Zone with numerous divisions, 3 to 9 in 0,oi mm., distinctly striate. V. of various

apparent shapes, depending on its positions. L. 0,03 to 0, 17; B. 0,oo5 to 0,02 mm. Median line

biarcuate. Central nodule transversely dilated to a stauros. Dorsal and ventral side with about

equinumerous, distinctly punctate striae, 10 to 17 in 0,oi mm.
A. ostrearia is very variable in size and in the number of striae. The valves have very

different shapes in different positions, and for these reasons a large number of forms have been,

often in a very incomplete manner, described or figured as distinct species.

Var. vitrea Cl. (1868). — L. of frustule 0,086 to 0,i; B. 0,068 mm. Zone with 4 to 5 divi-

sions in 0,01 mm. its striae 10 to 11 in 0,oi mm. Striae on the dorsal and ventral side 9 to 10

in 0,01 mm. composed of puncta, about 10 in 0,oi mm. — A. vitrea Cl. Svenska och N. D. p. 237

PI. IV f. 5. A. S. Atl. XXVI f. 25. A. Nova Caledonica Grun. A. S. Atl. XXVI f. 16 (1875).

A. Porcellus Kitton A. S. Atl. XXXIX f. 15 to 17. A. Treuhii Leud. Fortm. D. de la Malaisie

p. 11 PI. I f. 7 (1892)?

Marine: Spitsbergen! Bohuslan! Mediterranean Sea! Labuan! Japan (Atl.), New Caledonia

(Atl.), West Indies!

Var. typica Cl. — Frustule 0,035 to 0,o8 mm. in length and 0,02 to 0,o6 mm. in breadth.

Zone with 3 to 5 divisions in 0,oi mm. Its striae about 13 in 0,oi mm. Striae of the valve 11

to 13 in 0,01 mm.; their puncta about 12 in 0,0 1 mm. — A. ostrearia KtJTz Sp. Alg. p. 94. Grun.

A. D. p. 25. A. S. Atl. XXVI f. 23. V. H. Syn. p. 55 PI. I f. 25. A. memhranacea W. Sm.

B. D. I p. 20 PI. II f. 29 1853 (striae are stated to be 31 in 0,oi mm., but are distinct on the

figure at an enlargement of 400 only). A. quadrata BriSb. Ktitz Sp. Alg. p. 95 (1849)? A. elegans

Greg. T. M. S. V p. 70 PL I f. 30 (1857)? A. litoralis Done. T. M. S. VI p. 30 PL III f. 15

(1858). A. Petitii Temp, and Brun D. foss. du Japon p. 15 PL IX f. 16 (1889). A. Nova Caledo-

nica Pant. Ill PL XV f. 227 (1893).

Marine: Finmark! North Sea! Mediterranean Sea! Sumatra! Labuan! China (Deby Coll.)!

Japan (Brun. Coll.)!

K. Sv. Vet. Akad. Handl. Band 27. N:o 3.
17
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Var. lineata Cl. — L. of V. 0,08 5; B. 0,oi5 mm. Striae 12 to 13 in 0,oi mm., composed of

puncta (about 9 in 0,oi ram.) forming straight, longitudinal rows. — A. litoralis Cl. M. D. N:o 255.

Marine: Mouth of Somme!
Var. minor Grun. (1880). — Frustule elliptical, truncate. L. 0,o3 to 0,o37; B. 0,oi7 to

0,019 mm. Divisions about 8 in 0,oi mm. Striae 17 in 0,oi mm. — A. D. p. 25. Cl. M. D. N:o 142.

Marine: West coast of Sweden!

Var. helgica G-eun. (1880). — Frustule rectangular. L. 0,033 to 0,048; B. 0,02i to 0,022

mm. Divisions of tlie zone about 9 in 0,oi mm. Striae on the zone 18 in 0,oi mm. Valve with

16 to 17 finely punctate striai in 0,oi mm. — V. H. Syn. p. 5fi V. H. T. N:o 74.

Marine: Belgium!

16. A. laevis G-reg. (1857). •— Frustule hyaline and membranaceous, rectangular, with more

or less truncate ends. L. 0,o4 to Odo; B. 0,o2 to 0,04 mm. Zone with numerous divisions, 6 to

9 in 0,01 mm. Striae fine, about 22 in 0,oi mm. — D. of Clyde p. 514 PI. XIl f. 74 o, h, c.

A. S. Atl. XXVI f. 10. Grtjn. A. D. p. 24 PI. I f. 8 (var of A. ostrearia?). Dannf. D. of the

Baltic p. 20 PI. I f. 5.

Brackish and marine: Finmark! North Sea! Balearic Islands! Java (A. S. Atl.).

A. Icevis difi'ers from A. ostrenria by being more transparent and thin. The striae are much
more delicate, and scarcely visible on the connecting zone. In some specimens the stauros is only

imperfectly developed, in which case A Icevis offers a remarkable likeness to A. lineolata. Akin

to A. Imvis is probably A. nobilis Flogel Pommerania Exp. p. 88 f. 9.

Var. Imvissima Greg. (1857). — F. very thin. L. 0,06 to 0,07 6; B. 0,023 mm. Divisions

of the zone obscure. Striae 27 to 28 in 0,oi mm. - A. Icevissima Greg. D. of Clyde p. 513 PI XII
f. 72. A. S. Atl. XXVI f. 3, 13, 14. V. H. T. N:o 8.

Brackish and marine: Sea of Kara! Finmark! Scotland! England!

Var. minuta Cl. — Frustule in L. about O.oss; B. 0,o2 mm. Striae very delicate. —
A. loivissima H. L. Sm. T. N:o 615.

Marine: Helgoland!

Y&v. perminuta Grun. — Frustule in L. 0,ni6 to 0,oi8; B. 0,oo85 mm. Striae very delicate.

— A. leeviss. var. permin. Grun. in V. H. T. N:o 9. A. Mans Flogel? (Grun.).

Marine: Swansea Docks, Schleswig (Grun.).

To a. Icevis seems to belong A. excisa Greg. (D. of Clyde p. 521 PI. XIII f. 86, 1857) and

A. S. Atl. XXXIX f. 3.

17. A. quadrata Br^b. (1889). — Frustule very thin and membranaceous, rectangular, with

broad, truncate ends. L. 0,09; B. 0,03 mm. Stauros narrow. Zone with numerous, strongly

marked divisions, about 6 in 0,oi mm. Strife exceedingly fine. — Kutz Sp. Alg. p. 94? V. H.

Syn. p. 56 PI. I f. 24. A. parallela Flogel Pommerania Exp. p. 88 f. 8 (1873)? A. polysonata

Castr. D. of Challenger Exp. p. 8 PI. XXVII f. 18 (1856)?

Marine: Belgium (V. H.), Sweden, Fiskebackskil

!

This species is remarkable for its cell-contents, the chromatophores being numerous rounded

discs, as in the coccochromatic diatoms. It differs from A. ostrearia in its rectangular outline

and exceedingly fine structure, and from A. Icevis in its strongly marked divisions.

Subgenus Amblyamphora.

Frustule more or less rectangular. Connecting zone complex. Valves linear to lunate, with
obtuse, usually broad ends. Components of the median line divergent towards the dorsal margin.

Axial and central areas indistinct. Structure: fine puncta arranged in transverser striae, which
on the ventral side usually diverge towards the median line. No longitudinal lines.
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The forms comprised in this subgenus agree in all respects, except in the complex nature
of the zone, with Psammampkora, for which reason it is impossible to decide whether detached
valves belong to one or other of the subgenera.

Artificial hey.

^
i Stris on the dorsal side furcate A. spectabilis. Gseg.

I — — — not — 2.

2 )
Valve reniform A. obesa Cl. a. Geove.

I linear 3,

., I Valve about 20 times longer than broad A. inflexa BKiB.
'1 — 6 to 7 — — — — A. ohtusa Gebg.

1. A. inflexa Bri^b. (1849). — Frustule linear, elongated, with truncate ends. Connecting

zone with close and fine divisions. V. arcuate, linear, with rounded ends. L. 0,13; B. 0,oo7 mm.
Median line more approximate to the dorsal than to the ventral margin. Central nodule elongated.

No areas. Striae 20 in 0,ui mm. parallel, convergent at the ends, where they are closer, very

finely punctate. — Amphipleura inflexa Br^b., Kutz Sp. Alg. p. 88. Amphora inflexa H. L. Sm.

Lens U p. 78 PL II f. 16 (1873). Okedenia inflexa Eulenst. Ms. Cl. M. D. ^-.o 192 (1879).

V. H. T. N:o 167.

Marine (pelagic): Firth of Tay! Adriatic!

The fig. in The Lens does not give any idea of the appearance of this isolated and strange

form. The complex nature of the zone is very difficult to discover, and I am indebted to Prof.

Van Heurck for photographs of specimens, mounted in realgar, which shew it pretty well.

2. A. obtnsa Greg. (1857). — Frustule in outline elliptic-rectangular, somewhat more than

twice as long as broad. V. linear, obliquely rounded. L. 0,o65 to 0,26; B. 0,oi to 0,035 mm.
Median line not dilated to a stauros. StriiB 11 to 20 in 0,oi mm.

Forma typica Cl. — L. of valve 0,075 to 0, 14; B. 0,035 to 0,o5 mm. Dorsal and ventral

strise 18 to 20 in 0,oi mm., composed of puncta, 15 to 24 in 0,oi mm. — A. obtusa Greg. T. M.

S. V p. 72 PI. I f. 34. A. S. Atl. XL f. 4 to 7, 11 to 13. Amphiprora maxima Eab. Jan.

Honduras D. p. 3 PI. II f. 4 (1862), Toxonidea Icevis Witt J. Mus. Godefi'. p. 70 PL VIII f. 9

(1873). Amphora permagna Pant. II p. 38 PL VI f. 113 (1889).

Marine: North Sea! Mediterranean Sea! Adriatic! Black Sea! Red Sea! Seychelles! Mada-

gascar! Labuan! Celebes! China! Cape May! North Carolina! West Indies! Campeachy Bay! Mexico!

Porto Seguro! Fossil: Hungary, Czekehaza! Oamaru (Strite 17 to 18 in 0,oi mm.).

Forma minuta Cl. — Frustule 0,063 in length and in breadth 0,o3. B. of the valve 0,03

mm. Strise 25 in 0,oi mm.; puncta about 21 in 0,oi mm.

Marine: Macassar Straits!

Var. oceanica Castr. (1886). — V. in L. 0,i3 to 0,26; in B. 0,o28 to 0,o3.^ mm. Strise 15

in 0,01 mm., composed of puncta, about 15 in 0,oi mm., which form undulating, longitudinal rows.

— A. oceanica Castr. Challenger Exp. D. p. 20 PL XXVII f. 20. A. fallax Temp, et Brun D.

du Japon p. 14 PL VII f. 13 (1889). A. cyclops Leud. Fortm. D. de Ceylon PL VIII f. 82 (1879)?

Marine: Gulf of Naples (Deby Coll.)! Ceylon (Le Tourneur Coll.)! Sumatra (V. H. Coll.)!

China (Deby Coll.)! Sydney (Castr.), Japan, fossil (Temp. a. Brun).

Var. Lunyacsehii Pant. (1889). — L. 0,129; B. 0,o28 mm. Stria 9 to 9,5 in 0,oi mm. —
A. Lun. Pant. II p. 38; III PL XXXV f. 498.

Marine: Hungary, fossil (Pant.).

Var. transfuga Cl. — V. in L. 0,i8 and B. 0,023 mm. Strise 11 to 12 in 0,oi mm.; puncta

19 in 0,01 mm. — Amphora ohtusa A. S. Atl. XL f. 16, 17?

Marine: Madagascar! Macassar Straits!
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Var. Eadula Cl. — V. in L. 0,i4, in B. 0,o2i mm. Striae 12 in 0,oi mm.; puncta 9

in 0,01 mm.
Marine: Gulf of Naples (Petit and Deby Coll.)!

3. A. spectabilis G-eeg. (1857). — Frustule elliptic-rectangular. L. 0,i4; B. 0,o5 mm.
Zone finely transversely striate; strise about 12 in 0,oi mm. finely punctate. V. narrow. L. 0,o7

to 0,14; B. 0,02 mm. linear, with obliquely rounded ends. Striae on the dorsal side of the valve

5 to 6 in 0,01 mm., furcate, composed of coarse puncta, about 14 in 0,oi mm. Striae on the ventral

part 8 to 9 in 0,oi mm. — D. of Clyde p. 516 PL XIII f. 80 a and c. A. S. Atl. XL f. 18 to 23.

A. fiircata Leud. Forth. D. de Ceylon p. 20 Pi. I f. 11 (1879).

Marine: North Sea! Mediterranean Sea! Ceylon! Borneo! Seychelles! Madagascar! China!

Samoa! "West Indies! Davis Straits! Macassar Straits!

The description of this species in D. of Clyde agrees very well with this species, as do also

the fig. a and d, but b and c belong probably to another species and fig. e seems to represent

A. ohtusa.

4. A. obesa Cl. and Grove (1892). — V. with almost semicircular dorsal, and straight

ventral margins, and obtuse, broad ends. L. 0,09 to 0,i67; B. 0,o3 to 0,o7 mm. Components of

the median line divergent from the central nodule at an angle of about 140'. Striae 9,5 in 0,oi

mm., curved and composed of puncta, about 8 in 0,oi mm. Ventral striae divergent on the portion

between the central and terminal nodules. — Diatomiste I p. 157 PL XXII f. 8.

Marine: Macassar Straits!

Of this curious form valves only are known at present, so it cannot be decided whether it

belongs to Amblyamphora or Psammamphora, but as the striae are coarse, I believe it is more

nearly related to A. ohtusa than to A. arenaria.

Subgenus Psammamphora Cl.

Frustule more or less rectangular. Connecting zone not complex. Median line arcuate.

Central nodule frequently transversely dilated to a stauros. No axial or central areas. No longi-

tudinal lines. Structure fine puncta disposed in transverse rows or striae on the dorsal and ventral

side of the valve.

This subgenus, named after one of the typical species, A. arenaria Donk., comprises forms

with or without stauros, which is no chaTacteristic of generic value. It is well defined, and closely

analogous to the subg. Amhlyamphora, the zone of which is complex.

Among the Naviculas the group Stauroneis, and the non-complex Microstigmaticce are pro-

bably in near relation to this section.

Artificial key.

^ i Central nodule dilated to a stauros 2.

\ — — not — — — 4.

{Puncta arranged in decussating striae '
. . . A. Pleurosigma Temp. a. Brun.

— — — transverse — .4.
— indistinct A. Mans Flogbl.

Marine species

.

. . . . A. ocellata Donk.
Fresh water species A. delphinea A. S.

. / Marine species 5.

\ Fresh water species . . A. Berggrenii Cl.

J
Valve not inilated or with a single median inflation A. arenaria Donk.

\ — with two median inflations A. biggibosa Cl.

c
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1. A. biggibosa Cl. N. Sp. — V. with two gibbosities on the middle of the dorsal side.

L. 0,i; B. 0,016 mm. Central nodule not dilated into a stauros. Striae 18 in 0,oi mm., punctate;
puncta 20 in 0,oi mm. — A. sp. A. S. Atl. XL f. 14.

Marine: Gulf of Naples (Brun Coll.)! Gulf of Mexico (A. S. Atl.).

I have not seen entire frustules, so I cannot decide whether this species really belongs to

the section Fsammamphora or AmUyamphora. To judge from the fig. in Atl., which represents

an entire frustule, the zone is not complex, and in such case this species is akin to A. arenaria.

2. A. arensu-ia Donk. (1853). — Frustule hyaline, rectangular. L. 0,i to0,i5; B. 0,04 mm.
V. linear, with broad ventral side. Strise very fine, 24 to 27 in 0,oi mm. parallel.

Forma typica. — Frustule with rounded angles and somewhat gibbous middle. L. 0,i to

0,15; B. 0,04 mm. Stria; 27 in 0,oi mm. — A. arenaria Donk. T. M. S. VI p. 31 PI. Ill f. 16.

A. S. Atl. XL f. 8, 9, 10, 12. V. H. T. N:o 13. H. L. Sm. I N:o 30.

Marine (sestuaries): North Sea! Hungary, fossil (Pant.).

Var. DonTcmii Rabh. (1864). — Frustule elliptic-rectangular to rectangular. L. 0,o7 6 to 0,i;

B. 0,03 to 0,04 mm. Striae 24 to 25 in 0,oi mm. — A. Uneolata Donk. Q. M. J I. N. S. p. 12

PL I f. 13 (1861). A. Donliinii Rabh. F. E. A. p. 96.

Marine sestuaries: North Sea! Cape May!
Var. Eattrayi Cl. (1882). — Frustule rectangular, with truncate ends. L. 0,o35 to 0,o4;

B. 0,015 to 0,0 17 mm. Striae extremely fine. — A. liattrayi Cl. M. D. N:o 310.

Marine: ^Estuaries: Scotland! Belgium!

3. A. ocellata Donk. (1861). — Frustule rectangular. L. 0,06 to 0,ir; B. 0,028 to 0,o35

mm. Valve in breadth 0,05 mm. linear. Central nodule on the dorsal side dilated into a stauros.

Terminal fissures small. Striae 17 to 21 in 0,oi mm. punctate. Ventral side as broad as the

dorsal, finely striate. Striae in the middle between the central nodule and the ends divergent

towards the median line.

Var. typica Cl. — L. 0,06 to 0,o9 mm. Striae 21 in 0,oi mm. composed of puncta, about

24 in 0,01 mm. — A. ocell. Donk. Q. M. J. N. S. I p. 11 PI. I f. 11. V. H. Syn. p. 56 PI. I f. 26.

Marine: Coasts of Sweden! Belgium! England! Adriatic!

Var. cingulata Cl. (1878). — L. 0,o85 to 0,12; B. 0,oi5 mm. Striae 17 in 0,oi mm.; puncta

20 in 0,01 mm. — A. cingulata Cl. D. W. Ind. Arch. p. 9 PL III f. 15. A. S. Atl. XXVI f. 17.

Icon. n. PL III f. 39.

Marine: Gulf of Mexico! Pensacola! West Indies! N. Carolina!

Var.? interrupta Pant. (1886). — V. more lunate. L. 0,079; B. 0,oi3 mm. Striae 20 in

0,01 mm. — A. (ostrearia?) interrupta Pant. I p. 21 PL XV f. 134.

Marine: Hungary, fossil (Pant.).

As entire frustules have not been seen, it is doubtful whether this form really belongs to

A. ocellata. A very similar valve in Van Hedrck's Coll. from Sumatra has 17 striae and 17 puncta

in 0,01 mm.
Var.? oamaruensis Cl. — V. in L. 0,i8; B. 0,o26 mm. Stauros obscure. Transverse striae

16, puncta 14 in 0,oi mm.
Marine: Oamaru (Grove Coll.)!

As A. staurophora Dannfeldt (Baltic D. p. 20 PL I f. 9) has described a very small Amphora

(only 0,0 1 4 mm. in length), which seems to belong to this section, but having had no opportunity

of examining it, I am unable to decide about its affinities.

4. A. Pleurosigma Temp, and Brun (1889). — Frustule thin and flat, rectangular, with

rounded angles. L. 0,12 to 0,i6; B. 0,o42 mm. V. in breadth about 0,o2 mm. Ventral side ap-

pearently broader than the dorsal. Central nodule dilated to a stauros. Structure, fine puncta

disposed in lines crossing each other in the angle of 65°. — D. Foss. du Japon p. 15 PL Vll f. 8.

Marine: Japan, fossil (Br. et Temp.).
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5. A. delphinea (Bail. 1861?) A. S. Atl. (1876). — Frustule silicious, broadly elliptic-rec-

tangular, frequently gibbous in the middle. L. 0,076 to 0,12; B. 0,05 to 0,068 mm. Valve linear

to lunate, with obliquely rounded ends. Central nodule dilated to a stauros. Terminal fissures

deep. Striee 27 to 28 in 0,oi mm., on the dorsal side parallel, on the ventral divergent towards

the median line. — Bost. Jour. Nat. Hist. VII PI. I f. 1 (fide H. L. Sm.). A. S. Atl. XL f. 26, 27.

Eresh water: Lemerara River!

Var. minor Cl. — V. in L. 0,06; B. 0,012 mm. Striae 24 in 0,01 mm. — A. S. Atl. XL f. 25.

Fresh water: North America, Crane Pond! Demerara River!

Var. jamalinensis Cl. a. GtKun. (1880). — V. more linear, with gibbous middle. L. 0,04 8 to

0,057; B. 0,01 to 0,011 mm. Striae very fine. — A. ocellata var. jamal. A. D. p. 24 PI. I f. 6.

A. S. Atl. XL f. 24?

Brackish water: Sea of Kara! Pensacola (Atl.)?

It is difficult to find any specific distinction between this species and A. ocellata. Yet they

cannot be regarded as the same species. A. o'cellata is thinner, has somewhat coarser striae, and

less deeply impressed terminal fissures. Moreover A. delphinea is a freshwater form and A.

ocellata marine.

6. A. Berggrenii Cl. (1878). — Frustule silicious, subrectangiilar with rounded ends.

L. 0,06 5; B. 0,0 2 5 mm. Median line with distant median pores; its terminal fissures deep and

flexuose. Central nodule not dilated into a stauros. Dorsal striae parallel, 17inO,oi mm., ventral

striae divergent towards the median line. — Cl. a. M. D. N:o 90. Cl. N. R. D. p. 4 PI. I f. 8

(1881). H. L. Sm. T. N:o 610.

Fresh water: New Zealand, Arthur's Pass, foss.

!

This remarkable species is evidently akin to A. delphinea, although its central nodvile is

not dilated to a stauros.

7. A., hiaiis Flogbl (1873). ^ Frustule elliptical, in the middle slightly constricted, with

truncate ends. L. 0,045; B. 0,oi5 mm. V. narrow with slightly reflexed ends. Central nodule a

transverse stauros. Striae not seen. — Pommerania Exp. p. 88 f. 7.

Marine: Knarrhoi, Kattegat (Flogel).

with cell

a var. ventricosa
contents; 600 times
magnified.

Subgenus Cymbamphora.

Valve narrow elongated, semilanceolate, gradually tapering from

the middle to the acute or subacute ends. Median line straight, approxi-

mate to the ventral margin. Striae not crossed by longitudinal lines.

Connecting zone witliout divisions. — Living specimens of A. angusta

var. ventricosa have a chromatophore-plate along the ventral side of the

connecting zone. Another plate occurs on the dorsal side. Both are

deeply constricted in the middle.

This subgenus, in which the valves have a considerable likeness

to some Cymbellae, comprises marine forms only, so closely connected that

many of the reputed species difi'er in nothing but the number of striae,

size of the valve, and such trifling characteristics.

Artificial hey of species

I
Striae very fine 20 or more in 0,0 1 mm 2.

\ — coarser less than 20 in 0,01 mm 3.

_
J
Frnstnle short, narrow elliptical A. cymbelloides Grun.

\ — very elongated, linear A. arcta A. S.
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Striae distinctly punctate A. magellanica Pet.

— not distinctly punctate 4.

Axial area distinct A. angusta Cl.

•— — not distinct . . . . . . . . . 5.

, I Median line straight A. cymhiformis Cl.
' '

I
— — slightly biarcnate ... A. bituminosa Pant.

1. A. angusta (G-REa. 1857) Cl. — V. narrow, semilanceolate, acute or subacute. L. 0,o4 to

0,13; B. 0,005 to 0,0 18 mm. Median line straight, parallel and approximate to the ventral margin.

Axial area distinct and frequently moderately broad on the dorsal side, indistinct or small on

the ventral side. Strise 7 to 17 in 0,oi mm., not distinctly punctate. Both the dorsal and the

ventral sides of the valve are striate.

This species comprises a number of forms.

Var. typica Cl. — B. of the frustule 0,oi. L. of the valve 0,05 to OjO.'ss; B. 0,oo5 to

0,007 mm. Striae 17 to 18 in 0,oi mm. — A. angusta Greg. D. of Clyde p. 510 PI. XII f. 66.

A. angusta var. gracilenta Grun. A. S. Atl. XXV f. 15. A. Eulensteinii var. fossiJis Pant. 1889 II

p. 36" PL I f. 3, PI. Ill f. 49. Gymhella marina Castr. Chall. Exp. D. p. 31. PI. XXVII f. 13?

Mai'ine: Scotland (Greg.), Spitsbergen! Sea of Kara! Quincy, Massachusetts! Czekehaza,

Hungary (fossil)! Jamaica (Grove Coll.).

The figure of A. angusta in Diat. of the Clyde is not sufficient for identification without

original specimens, but as in the description is stated that it has 17 to 18 striae in 0,oi mm. I

think that A. angusta Gres. may denote this form. A. Eulensteinii var. fossilis is described as

having 20 to 22,5 striae in 0,oi mm. I found 18 only in specimens from Czekehaza. Gymhella

marina Castr. may be this or another form of A. angusta, it is impossible to decide which from

the figure and the description.

Var. oblongella Grun. (1878). — Frustule in breadth 0,oo8 to O.ois. V. in L. 0,o32 to0,068;

B. 0,006 to 0,01 mm. Striae 14 to 15 in 0,oi mm. — A. oblongella Grun. Casp. Sea D. p. 7 PI. IV
f. 20. A. exigua Greg. D. of Clyde p. 514 PL IV f. 75? A. angusta var. arctica Grun. A. D.

p. 24 PL I f. 9 (1880). A. lanceolaia var. minor Cl. Vega p. 462 (1883).

Marine and brackish: Sweden (Bohuslan)! Firth of Tay! East cape! Behrings Island! Ba-

learic Islands! Caspian Sea (Grun.), Campeachy Bay! Pensacola! Honolulu!

A. exigua Greg, may be this form although the strise are stated to be 11 in 0,oi mm.,

but it is impossible to decide without original specimens.

Var. Eulensteinii Grun. (1875). — L. of the valve 0,08 to 0,i2i; B. 0,oi6 to 0,02 mm. Strise

11 to 12 in 0,0 1 mm. somewhat closer on the ventral side, or about 14 in 0,oi mm. — A. Eulen-

steinii A. S. Atl. XXV f. 1 to 3; XL f. 35 to 37.

Marine: China! Japan! Govans Bay; Raised March; Leton Bank (Atl.), Cape May!

Var. diducta A. S. (1875). — V. gibbous in the middle. L. 0,o82; B. 0,oi5 mm. Dorsal

striae 10 to 11 in 0,oi mm. — A. did. A. S. Atl. XXV f. 13. A. cymhelloides var. latior Grun.

Atl. XXV f. 8.

Marine: Java, Japan (Atl.).

Var. rentricosa Greg. (1857). — V. in L. 0,05 9 to 0,i3; B. 0,oi3 to 0,oi8 mm. Dorsal striae

8 to 9 in 0,01 mm., ventral somewhat closer. — A. ventricosa Greg. D. of Clyde p. 511 PL XII

f. 68. A. lanceolata Cl. D. from Spitsb. p. 667 PL XXIII f. 2 (1864). Gymhella criophila Castr.

Chall. Exp. D. p. 21 PL XXVII f. 5 1886 (striae distinctly punctate)? Cymiella marina Pant. Ill

PL XIX f. 274?

Marine: Greenland! Spitsbergen! Sea of Kara! Finmark! Coasts of Scotland, Norway and

Bohuslan! Adriatic! Bab el Mandeb! Monterey (Atl. XXV f. 6).

The fig. in Diat. of the Clyde is insufficient for identification, still I have little doubt that

Gregory denotes this form. An intermediate form between Var. ventricosa et Var. Eulensteinii

is fig. 5 PI XXV in A. S Atl.
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Var. incurvata Brun (1891). Valve arcuate. L. 0,i to 0,13; B. 0,oii mm. Striae 6 in 0,oi

mm. — A. lanceolata var. incr. Brun D. espfeces n. p. 8 PL XII f. 3.

Marine: Japan! Western Africa (Brun).

Var. zelrina A. S. (1875). — V. gibbous in the middle. L. 0,075; B. 0,oo9 mm. Striee 6

(dorsal) to 7 (ventral) in 0,oi mm. — A. sebrina A. S. Atl. XXV f. 11.

Marine: Baltjik Dept. (Atl.).

2. A. cymbiformis Cl. N. Sp. — V. semilanceolate, acute. L. 0,04 5 to 0,07; B. 0,oo7 to

0,013 mm. Axial area indistinct. Striae 14 to 17 in 0,oi mm. — A. S. Atl. PI. XXV f. 9.

Marine: Port Jackson! Labuan!

3. A. cymbelloides Grun. (1867). — Hyaline. L. of the frustule 0,o38 to 0,o84; B. of the

frustule 0,011 to 0,oi3, of the valve O.oos to O,oii mm. Striae very fine, 29 in 0,oi mm. or more.

— Hedw. 1867, VI p. 24. A. angusta var. minitta GtRDN. A. S. Atl. XXVI f. 65, 66. Dannf.

Baltic D. PI. I f. 10? A. angusta var. glaherrima Grdn. A. S. Atl. XXVI f. 61, 62.

Marine: Seychelles! Honduras (Grun.), Barbados!

The original A. cymbelloides of Grunow is a very delicately striate form, of which the

author several years ago sent me a sketch, agreeing with A. angusta var. minuta, or var. glaherrima

in A. S. Atl. More coarsely striate forms have since been published as A. cymbelloides (Atl. XXV
f. 8, 14) which belong to A. angusta. The var. mauritiana Grun. (Hedwigia 1. c. p. 25) cannot

belong to the same species as it has a longitudinal line across the strise.

4. A. arcta A. S. (1875). — Hyaline. Frustule almost linear with truncate ends. L. 0,094;

B. 0,012 mm. Striffi delicate. — Atl. XXVI f. 63.

Marine: Australia, Port Lincoln (Atl.).

5. A. magellanica Petit (1888). — V. semilanceolate, acute. L. O.oei to O.oes; B. 0,oi to

0,011 mm. Median line straight, approximate to the ventral margin. Axial area indistinct; central

small, rounded. Striae 12 in 0,oi mm. finely punctate. — D. de Cape Horn p. 119 PL X f. 14.

A. S. Atl. XXV f. 4 (no name).

Marine: Magellan's Straits!

6. A. bituniinosa Pant. (1889). — Frustule elongated, elliptical. L. 0,oi6 to0,043; B. 0,012

to 0,014 mm. Median line approximate to the ventral margin, slightly biarcuate. Axial and

central areas indistinct. Striae 14 to 15 in 0,oi mm. not distinctly punctate and not interrupted

or crossed by a longitudinal line. Connecting zone not complex. — Pant. II p. 35 PL I f. 1,

PL II f. 23.

Brackish water: Szardoc, Hungary, fossil!

It is doubtful whether this species be correctly placed in this subgenus or in the subgenus

Amphora, as the median line is not perfectly straight.

Subgenus Oalamphora Cl.

Frustule rectangular, with more or less rounded ends. Zone complex, with more or less

numerous, transversely striate or costate divisions. Valves linear, obtuse, or with obliquely

rounded ends. Median line biarcuate, not closely approximate to the ventral margin. Dorsal side

with transverse striae, not crossed by a longitudinal line. Ventral side structureless, but with

a longitudinal line.

This subgenus comprises complex forms, the dorsal striae of which are not crossed by a

keel or line. From Halamphora and Oxyamphora they differ by the broader ventral side, which
has a longitudinal line, and by the non-protracted or non-rostrate ends.
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Artificial key.

J
(I*. 0,03 to 0,05 mm A. pusilla Cl.

\l. 0,045 to 0,075 mm. . . 2.

2 I
Central nodnle stauroid . . ... ... . . . A. sendaiana Brun.

I — — not — 3.

„ ( Valve constricted in the middle . 5.

\ — not — — — 4.

. f Gestae 8 to 9 in 0,oi mm A. formosa Cl.

\ — 5 to 6 — — ..... A. Scala Cl. a. Geove.

{Slightly constricted 6.

Strongly — 7.

Triconstricted , A. dorsalis Cl. a. Geove.

„ ( Valve with a hyaline wing . . . . .A. limhata Cl. a. Geove.

I — without — — A. Orovei Cl.

„ ( Strise 8 in 0,oi mm .A. Camelus Cl. a. Gkove.
' \ — 10 — — A. biconvexa Jan.

1. A. pusilla (Greg. 1857?) Cl. — Frustule linear-elliptical, with rounded ends. L. 0,o32

to 0,0.53; B. 0,01 to 0,02 mm. V. with obtuse and gibbous ends. Median line biarcuate, at some
distance from the ventral margin. Dorsal side striate; strife 12 in 0,oi mm. not distinctly punc-

tate. Ventral side not striate. — D. of Clyde p. 525 PL XIV f. 95? Diatomiste 1 p. 159

PL XXIII f. 3, 4.

Marine: Macassar Straits!

It is doubtful what A. pusilla Greg, may denote. It is described as having coarser strise

(9 in 0,01 mm.) than A. bacillaris Greg., to which it otherwise bears a considerable resemblance.

There is some doubt about the exact position of this little form, as the ventral side of the valve

has, so far as I have hitherto seen, no distinct longitudinal line.

2. A. Camelus Cl. and Grove (1892). — Frustule of rectangular outline. L. 0,073; B. 0,035

mm. Zone with a number of longitudinal divisions (2 in 0,oi mm.) transversely striate; striae 9

in 0,01 mm. V. with slightly arcuate median line and the dorsal margin sinuose in the middle.

Ends capitate. Dorsal side with 8 striae in 0,oi mm. — Diatomiste I p. 158 PL XXII f. 9 to 12.

Marine: Macassar Straits!

3. A. Mconvexa Jan. 1875. — V. with straight ventral margin. Dorsal margin sinuose in

the middle, and with rostrate-truncate or capitate ends. L. 0,i to 0,i4; B. 0,oi7 to 0,o25 mm-

Median line straight, approximate to the ventral margin. Dorsal strise 9 to 11 in 0,oi mm. alter-

nating with single rows of obscure puncta, about 18 in 0,oi mm. Ventral side without striae. —
A. S. Atl. XXV f. 68.

Marine: Macassar Straits (Grove Coll.)! Nossibe (Brun Coll.)! Carpentaria Bay (Atl.).

This form, of which valves only have been observed, is still imperfectly known, and its

place in the system is consequently not well established. The median strise of the dorsal side are

often approximate, giving the appearance of a stauros.

4. A. dorsalis Cl. and Grove (1892). — Frustule rectangular. L. 0,09; B. 0,o3 mm. Zone

with a number of longitudinal divisions (about 3 in 0,oi mm.) transversely and coarsely striate;

V. with capitate ends and quadri-undulated dorsal margin. Strise 10 in 0,oi mm. — Diatomiste I

p. 158 PI. XXII f. 13 to 15.

Marine: Macassar Straits!

This species seems to be akin to A. undulata Gkev. (Ed. N. Phil. J. XVII p. 182 f. 3 1863)

from Queensland. The latter has however much coarser strise and a not complex zone.

5. A. limbata Cl. and Grove (1892). — Frustule in outline rectangular, slightly constricted

in the middle. L. 0,045 to 0,075; B. 0,02 to 0,035 mm. Zone with several longitudinal divisions

Kongl. St. Vet. Akad. Haudl. Band 27. N;o 3. 18
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(5 to 8 in 0,01 mm.), coarsely, transversely striate; strise 8 to 9 in 0,oi mm. On both sides of

the longitudinal margins is a broad hyaline limbns. V. narrow, linear, with broad capitate ends.

Median line slightly biarcuate. Dorsal side with 8 strise in 0,oi mm., coarsely but obscurely

punctate. Ventral side without striae, and with a longitudinal line close to the median line. —
Diatomiste I p. 159 PL XXIIl f. 1, 2.

Marine: Norway, Grip! Morocco! Balearic Islands! Macassar Straits! Galapagos Islands!

The frustule has a considerable resemblance to A. exsecta Gkun., but the valves are diffe-

rent. A. limpida Jan. (A. S. Atl. XXXIX f. 8) is probably allied with this species, or is perhaps

a small variety of it, but the figure it not sufficient for identification.

6. A. sendaiana Brun (1891). — V. linear with obliquely rounded ends. L. 0,19; B. 0,02

mm. Median line biarcuate. Central nodule strong, dilated on the dorsal side to a stauros. iDorsal

side with 11, finely punctate strise in 0,oi mm. Ventral side without striae, and with a longitu-

dinal line. — D. especes nov. p. 9 PL XII f. 1.

Marine: Japan, fossil!

According to Prof. Brun there is a line across the striae, which I have not noted in an

original specimen, sent by him. If this line be not the margin of the frustule, and really crosses

the striae, this species may be removed from this group and placed in Diplamphora.

7. A. GroTei Cl. (1892). — Frustule, of rectangular outline, gibbous on the back. L. 0,105;

B. 0,05 mm. Zone with several divisions, transversely striate; striae 18 in 0,oi mm. V. linear,

with gibbous dorsal margin and broad ends. L. 0,io to 0,12; B. 0,oi5 mm. Striae on the dorsal

side 10 to 11 in 0,oi mm., finely punctate. Ventral side not striate and with a longitudinal line.

— Diatomiste I p. 158 PL XXII f. 16, 17.

Marine: Seychelles! Java! Sumbava (Kinker Coll.)! China! Macassar Straits!

8. A. formcsa Cl. (1875). — Frustule rectangular with rounded angles. L. 0,i4; B. 0,o7

mm. Zone with few, broad divisions, about 12 in 0,oi mm., finely transversely striate; striae 8 to

9 in 0,01 mm. V. linear with obliquely rounded, spathulate, or clavate ends, according to the

position of the valve. L. 0,09 to 0,2; B. 0,025 to 0,035 mm. Median line biarcuate. Dorsal side

with 8 to 9 costate striae in 0,oi mm., alternating with more or less distinct puncta, 15 to 18

in 0,01 mm. Ventral side structureless, with a longitudinal line. — A. S. Atl. XXVIII f. 34,

XXXIX f. 2. A. Studeri Janisch A. S. Atl. XXXIX f. 1 (1876).

Marine: Mediterranean Sea (Balearic Islands, Gulf of Naples)! Madagascar (Kinker Coll.)!

Ceylon (Colombo, Le Tourneur Coll.)! Sumatra (Deby Coll.)! Singapore! Sumbava (Kinker Coll.)!

Macassar Straits! Galapagos Islands! Colon (Deby Coll.)! Fossil: S:ta Monica, Calif.

Var. minuta Cl. — L. of the frustule 0,085; B. 0,045 mm. Costae 9 in 0,oi mm.
Marine: Macassar Straits! Bahia (Deby Coll.)!

The valves of this very large and beautiful diatom have a very different shape according

to the position. A. Fetiti Leud. Fortm. (De de la Malaisie p. 10 PL I f. 3) may be a small form

of this species, which I am unable to decide without original specimens.

9. A. Scala Cl. and Grovb (1892). — Frustule of rectangular outline, with slightly concave
sides and rounded ends. L. 0,i4; B. 0,05 mm. Zone with broad divisions (about 2 in 0,oi mm.)
which are transversely costate (costae about 5,5 in 0,oi mm.). V. in B. 0,oi5 mm. Dorsal side

with smooth, costate striae, 5 to 6 in 0,oi mm.; intermediate space not distinctly punctate. Ven-
tral side smooth with a strong longitudinal line. — Diatomist^ I p. 158 PL XXII f. 18, 19.

Marine: Macassar Straits! Porto Seguro (Deby Coll.)!

Var. alata Cl. — Dorsal side of the valve with a hyaline limbus. L. of the V. 0,24;

B. 0,018 mm. Striae 6 in 0,oi mm.
Marine: Macassar Straits!
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Subgenus Arohiamphora.

Frustule unknown. Valves as in Calamphora, but the ventral side is without longitudinal

lines, and has a row of short stritE or puncta, either along the median line or between the median
line and the margin.

The species of this subgenus are all found in a fossil state at Oamaru, New Zealand, always
as detached valves. Yet they bear a considerable likeness to the forms of Calamphora, so that it

is possible that the zone may be complex; and, indeed, in specimens of A. fimbriata fragments of

the zone are found which tend to show that it is similar to those of the subgenus Calamphora.

Artificial key.

j
Costae 4 to 5 in 0,oi mm ... . . . .3.

1. < — 6 to 7 — — . . A. fimbriata Cl. a. Grove.

I —

•

11 — — . . . . A. antiqua Cl. a. Geove.

Puncta 9 in 0,oi mm. . . . . A. rectilineata Cl, a. Grove.
— 11 — — A. prisca Cl. a. Gkove.[

1. A. antiqua Cl. a. G-rove N. Sp. — V. linear, with obliquely rounded ends. L. O.is;

B. 0,013 mm. Dorsal side with parallel costate strise, 11 in 0,oi mm., alternating with rows of

puncta, 24 in 0,oi mm. Ventral side smooth, with a longitudinal median row of short striae,

11 in 0,01 mm.
Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

2. A. rectilineata Cl. a. Grove N. Sp. — V. linear with obliquely rounded ends. L. 0,09;

B. 0,015 mm. Dorsal side with parallel costEe, 4 in 0,oi mm., alternating with double rows of

puncta, 9 to 10 in 0,oi mm,, forming longitudinal rows. Ventral side smooth, with a median band

of short, puncta-like striae, 6 in 0,oi mm. — PI. IV f. 24, 25.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

3. A. fimbriata Cl. a. Grove N. Sp. — V- linear with obliqely rounded ends. L. 0,14 to

0,18 mm. Dorsal side with parallel striae, 6 to 7 in 0,oi mm. Ventral side with a row of short

striae, close to the median line.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

4. A. prisca Cl. a. Grove N. Sp. — V. linear, with obliquely rounded ends. L. 0,i4 to

0,16; B. 0,016 to 0,022 mm. Dorsal side with parallel costate striae, 4 to 5 in 0,oi mm. Inter-

mediate spaces transversely lineate; lineolae 11 in 0,oi mm. Ventral side with a row of short

radiate striae along the median line, otherwise structureless.

Marine: Oamaru, New Zealand, fossil (Grove Coll.)!

Additional.

Amphorce, ivhich cannot for the present he grouped in any of the above subgenera.

1. Amphora elegans Pbrag. (1894). — Frustule elongated, narrow, with slightly convex

margins and truncate ends. L. 0,09; B. 0,oi5 mm. Zone not complex V. narrow lunate, acute.

L. 0,08; B. 0,01 mm. Central nodule dilated into a stauros. No areas and no longitudinal lines.

Strife equidistant on the dorsal and ventral side, 22 in 0,oi mm. distinctly punctate; puncta 25

in 0,01 mm. arranged in straight longitudinal rows. — Temp. a. Perag. Types N:o 414. Diatomiste

II p. 56 PI. Ill f. 8.

Marine: Cabours.

This remarkable species has the same structure as the Naviculae of the section Orthostichee

and might be considered as an asymmetrical form of this section.
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2. A. gibba A. S. (1876). — V. rectangular, somewhat constricted in the middle. L. 0,03;

B. 0,015 mm. Median line close to the ventral margin. No areas and no longitudinal line. Striae

transverse in the middle, radiate at the ends, about 8 in 0,oi mm., composed of distant puncta

about 6 in 0,oi mm. — Atl. XXXIX f. 32.

Marine: Galapagos Islands! Campeachy Bay (Atl.).

This is a characteristic and easily recognized form, evidently akin to A. Keichardtiana. As
entire frustules are unknown, and the ventral side of the valve not has been seen, it is impossible

to decide its place in the system. In the striation it resembles of A. corpulenta.

3. A. Reichardtiana Grun. (1867). — V. linear with broad, rounded ends. L. 0,04 toO,o7;

B. 0,01 to 0,02 mm. Median line close to the ventral margin. No areas and no longitudinal line.

Strise slightly radiate, punctate, 10 in 0,oi mm. — Hedwigia VI p. 25. A. S. Atl. XXXIX f. 33, 34.

Marine: Adriatic! Cape of Good Hope! Campeachy Bay! Pensacola!

An easily recognized form, but too imperfectly known to be placed in any of the larger

sections of Amphora.

4. A. scabriuscula Cl. a. Grove (1893). — V. lunate, obtuse. L. 0,o.'i7; B. 0,oi mm. Dorsal

side with rather broad axial area, without longitudinal line. Structure coarse and transversely

lineate alveoli, arranged in somewhat radiate rows, 10 in 0,oi mm. Ventral side throughout

striate. Striae 10 in 0,oi mm. — Diatomiste II p. 56 PI. Ill f. 7.

Marine: Macassar Straits!

This species is evidently nearly akin to the genus Trachyneis.

5. A. Clevei Grun. (1875). — Frustule rectangular. L. 0,io to 0, le; B. 0,04 mm. Zone

not complex. V. linear-lanceolate or (according to the position) semilanceolate and rostrate. Median

line very excentric, slightly biarcaate (or according to the position of the valve, straight, and close

to the margin). Central nodule on the dorsal side a short stauros, expanding outwards, on the

ventral irregularly rounded. Axial area narrow, linear on the dorsal side. Central area of the

outline of the central nodule. Alveoli in almost transverse or slightly curved rows (8 to 9 in

0,0 1 mm.). Spaces between them very narrow, forming longitudinal undulating lines. Longi-

tudinal strise very fine. — A. S. Atl. XXV f. 46 to 48.

Marine: North Carolina! Florida! West Indies!

This peculiar form is an Amphora with the characteristics of Trachyneis.

6. A. Wittsteinii A. S. (1876). — Frustule rectangular, with large, hyaline limbus. L. 0,o58

to 0,065; B. 0,023 mm. Zone complex, on the ventral side with 6 to 7, on the dorsal with 4, divi-

sions in 0,01 mm. Dorsal divisions punctate; puncta 10 in 0,oi mm. V. narrow, with 7 striae in

0,01 mm. — Atl. XXXIX f. 6, 7.

Marine: ?

This is a characteristic form, of which no detached valves have been examined. It is there-

fore impossible to decide as to its place in the system. It may belong to the subgenus Calamphora.

7. A. Miilleri A. S. (1875). — V. almost linear, subacute. L. 0,075; B. 0,oo9 mm. Median
line almost straight. Dorsal side with a pretty broad axial area. Striae 8 in 0,oi mm., short,

coarsely granulate. Ventral side with a row of puncta along the margin. — Atl. XXVI f. 31.

Marine: North Sea (Atl.).

8. A. labuensis Cl. (1883). — Frustule rectangular, with parallel margins. L. 0,06;

B. 0,02 mm. Zone not complex. Components of the median line divergent from the central nodule
to the corners of the frustule. V. linear, in B. 0,oi mm. Transverse striae 6 in 0,oi mm. finely

transversely lineate. — Vega p. 493 PL XXXV f. 1. A. lab. var. fusiformis Leud. Fortm. D. de
la Malaisie p. 11 PL I f . 8 (1892)?

Marine: Labuan!
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This characteristic form is but imperfectly known, as no valves in a favourable position
have been examined. It seems impossible to find a place for this species in any of the above sub-

genera, the nature of the striation being entirely different, and closely similar to that of the
Lineolatce of Navicula, of which section it might be an asymmetrical form.

9. A. Naumanni Jan. (1876). — Frustule sublinear, with slightly rostrate ends. L. 0,o5;

B. 0,012 mm., bordered with a narrow limbus. Zone on the dorsal side with two rows of puncta.

V. narrow; its dorsal side with about 10 strise in 0,oi mm. Ventral side smooth with a longitu-

dinal line. — A. S. Atl. XXXIX f. 19.

Marine:?

It is impossible to decide the position of this form, which I know only from the figs, in

Atl. representing entire frustules. It may be akin to A. pusilla Cl. or to A. Wittsteinii.

Amphoree placed in the other genera.

A. Digitus A. S., Pinnularia ambigua Cl.

A. naviculacea Donk., Pinnularia Stauntonii G-run.

Doubtful, or imperfectly known, Amphoree.

A. acuta var. neogena Pant. (Ill PI. XII f. 187 1893); belongs to the subgenus Oxyamphora.

A. amphioxys Bail. (Smiths. Contr. 1852 p. 39 PI. II f. 20 to 22) is according to Hamilton
Smith Hantzschia amphioxys, which appears to be beyond doubt.

A. andesitica Pant. (Ill PL XIII f. 205; 1893).

A. Argus Pant. (Ill PI. XXII f 329; 189,3) seems to be akin to A. ovalis.

A. Beccarii. Db Notaris (Exb. Grit. ital. Ser. II N:o 633) unknown to the author.

A. budayana Pant. (Ill PI. XXIII f. 336).

A. bullosa. FiOR. Mazz. (Atti. Soc. crit. ital. 1879 p. 104. Colletonema bullosum Fior. Mazz.

Atti. Acad. Pont. N. Lincei 1861 PI. I fig. 1—5) unknown to the author, not having seen the

original paper.

A. cingulata Pant. (II PI. XXV f. 369; 1889) is an indeterminable fragment of some diatom.

A. coarctata Lbud. Fortm. (D. de Ceylon PI. II f. 18; 1879) impossible to identify.

A. cristata Petit (D. de Campbell p. 18 PL IV f. 8; 1877) is unknown to me, but seems

to be a remarkable species, which however is too imperfectly figured and described to decide as

to its place in the system.

A. eunoticeformis Grun. (A. S. Atl. XXXIX f. 5) seems to be a Navicula akin to Nav.

rhombica.

A. invidenda Pant. (Ill PL XIV f. 210; 1893).

A. Kossuthii Pant. (Ill PL X f. 169; 1893).

A. lutea Leud. Fortm. (D. de Ceylon PL If. 10; 1879) an indeterminable connecting zone

of some diatom.

A. munda A. S. (Atl. XL f. 15; 1876) no Amphora, but a frustule of a Tropidoneis, akin

to T. Lepidoptera.

A. naviformis Lbud. Fortm. (D. de Malaisie PL I f. 6; 1892) probably Hantzschia marina.

A. obtecta Bail. (H. L. Smith Lens p. 77 PL II f. 12) cannot be identified. Possibly a form

of A. Grevilleana.

A. obtusiuscula Grun. (A. S. Atl. XXV f. 7; 1875) seems to be a Navicula of the section

Fusiformes.

A. rectangularis Greg. (T. M. S. 1857 p. 70 PL I f. 29) represents in Hamilton Smiths opi-

nion, in which I agree, some Stauroneis.

A. rimosa Ehb. (Am. p. 79; 1843; M. G-. V: i f. 27).

A. Schmidtii Petit (Campbell D. p. 17 A. S. Atl. XXVII f. 51).
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A. sejuneta Pant. (Ill PI. XXXV f. 495; 1893) probably the half valve of some Navicula,

belonging to the section Functatce.

A. staurophora Pant. (Ill PI. XV f. 228; 1893).

A. strigata Pant. (Ill PL XI f. 181; 1893).

A. tertiaria Pant. (Ill PI. XV f. 225; 1893).

A. transylvanica Pant. (Ill PI. I f. 12; 1893) similar to A. ovalis. but with a stauroid

centra] nodule.

A. vittata Pant. (Ill PL XXII f. 32G; 1893) akin to A. ovalis?

MastOgloia Thwaites (1848).

Valve linear, lanceolate or orbicular, frequently with rostrate or capitate ends, symmetrical.

Median line usually undulate. Axial area usually indistinct. Central area small. Structure:

transverse punctate strise, usually subparallel, the puncta so disposed as to form obliquely decussa-

ting, or straight, or undulating, longitudinal, striee. Connecting zone not complex. Between the

zone and the valve there is a marginal septate plate. In conjugation two mothercells form two

auxospores (Liiders Beob. p. 557). — Cell-contents (of M. Smithii) have along the valves two chro-

matophore-plates, extending from the apices towards the central nodule. They have a narrow

sinus reaching from the ends half-way to the centre. In F. V. the plates are bent near the extre-

mities. On staining with methylene-green a number of small, intensely co-

^tfi^\ loured plastids make their appearance at the surface-stratum of the plasma.

;j|-l (Conf. A. S. Atl. PL CLXXXV f. 32).

_r$ '\ As early as 1833 one species of Mastogloia was named by Agardh

; B-j Frustulia elliptica, and in 1844 another (probably M. lanceolata Thw.) was

t^^-j described by Kutzing (Bac. PL XXX f. 37) as Navicula meleagris. In 1848

^CZ5i' a third species was described by Thwaites (Ann. 2:d Ser. Vol. 1) under

the name Dickieia Dansei, but on W. Smith pointing out the great difference

Mastogloia Smithii with between the mamillate mucous cushion constituting the nidus of this form,
cell-contents_;^500 times ^^^ ^^^ leaf-like fronds of Dickieia, Thwaites created the new Genus Masto-

gloia for its reception and that of two additional species discovered by Smith.

W. Smith (S. B. D. Vol. II p. 63) was the iirst to call attention to the most characteristic

feature of the new Genus, viz the septate marginal plate attached, according to him, to the con-

necting zone. This plate can easily be isolated in preparation, and appears to be placed between

the zone and the valves. The septa, in Smith's view, are small cubical chambers or »loculi» opening

outwards, which is probable, as in mounting they are frequently filled with air.

In 1860 Grdnow placed this Genus in the Naviculaceee, but in 1867 (Nov. Exp p. 16) he

removed it to the Cocconeidse and created the Genus Orthoneis for elliptical cocconeiform species of

Mastogloia with a band of numerous locnli, and a subgenus Stictoneis for similar forms with a

few lunate loculi only. In 1880 (Arct. Diat. p. 17) Grunow formed a separate family, the Masto-

gloiacece, comprising Mastogloia, with the addition of the forms hitherto classed by him in Ortho-

neis; and Orthoneis, comprising only the forms with a few lunate loculi which he had before

placed in Stictoneis.

As however I do not see sufiicient generic difference between Mastogloia and Orthoneis

either in respect of the elliptical, or lanceolate, outlines, or of the fewer or greater number of the

lunate, or rectangular, loculi, I propose here to unite them in one Genus, Mastogloia.

Considerable differences exist in the structure in Mastogloia, some species having decussating

lines of puncta, while others have the puncta in transverse and longitudinal rows. Transitions,
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however, occur between these types, and I see no reason for splitting up the genus on this
account. Among other Naviculoids no kindred forms are known, except in the genus Cocconeis of
which some species seems to be degenerate forms of Mastogloia.

The species of Mastogloia live in gelatinous mammillate masses, the formation of which
seems to have some connection with the loculi. A few only inhabit perfectly fresh water. Some
as M. Smithii, M. elliptua, M. exigua, M. lanceolata are abundant in brackish water. A. small
number of species are found in the Arctic seas, but the majority occur in tropical seas.

I have placed the small Diadesmis gallica W. Sm. in Mastogloia, on the supposition that
the marginal puncta of this species are loculi, which is not easy to decide as the form is so ex-
cedingly small ').

1.

8

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Artificial Icey.

I Strnctnre donble, of costsfi and pnncta

1 — simple, of pnncta only .

I Valve linear with cuneate ends

I — elliptic-lanceolate

I Puncta arranged in decussating rows ....
\ — not —
/ Ends subacute, more or less rostrate ....
) — broad, rounded

{Striae about 22 in 0,oi mm. . .

- - 13 - -
{Loculi 9 In 0,oi mm

— 8 to 4 -
I
Valve with longitudinal furrows . . .

I — without — —
/ Ends rostrate

I — subacute, M. Grovei Cl. {M. Bahamensis Cl.,

/ Loculi lunate

I — quadrate or rectangular

{Median loculi larger than the others . .

— not — — —
J
Terminal loculi larger . .

1 — — not — . . ...
j Rim of loculi reaching to the ends . .

/ Loculi Innate .... ...
\ — quadrate ....
I
Loculus single unilateral

I Loculi few

/ Central area a transverse fascia ....

{Median line between two rows of puncta

— — not enclosed between rows of

{Puncta along the median line rounded
—

• — — — — elongated .

/ Transverse rows of puncta ending near the margin in double rows

{Rows of puncta 5 to 6 in 0,oi mm

M.

puncta

. . . 2.

3.

. M. Grevillei W. Sm.

M. Castracanei Pant.

4.

22.

5.

13.

6.

8.

decussata Gbun.

M. delicatula Cl.

... 7.

M. sulcata Cl.

. M. Kjellmanii Cl.

9.

M. Jelineekiana Geun.).

. . . M. Rhombus Pet.

10.

M. angulata Lewis.

11.

. . M. rostellata Gkun.

12.

. . M. asperula Gkun.

M. Szontaghii Pant.

14.

16.

. M. hinotata Grun.

15.

. . M. Crucicula Geun.

. . M. fimbriata Btw.

. . .... 17,

18.

. . . M. Wrighfii O'M.

. M. Barbadensis Geev.

of small puncta . 19.

— — . 20.

. M- Clevei Geun.

. M. splendida Geeg.

') The following monograph was already completed, when the plates 185 to 188 of A. Schmidt's Atlas were issued,

in which a considerable number of Mastoglois are figured. Before printing this monograph I have completed the text with
quotations, but I could not change the artificial key, as most of the new species are not represented in sufficient detail for

being admitted into the system. The reader will find at the end of this monograph a list of the new species, which I am
unable to identify with known forms.
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„„ j Rows of puncta 7 to 10 in 0,1 mm M. crihro$a Gkun.

\ - - 14 to 15 - - SI.

o^ i Loculiferous rim broad M. cocconeiformis Geun.
'

\ — — narrow M. Horwathiana Geun.

22 I
Valve elliptical 23.

I — lanceolate 24.

no ( Valve with irregular large puncta M. oamaruensis Cl.

'

\ — — close striae M. ovata Geun.

9A. I
Valve without axial or lateral areas 25.

t - with - - - 65.

gp ( Strise crossed by several longitudinal furrows 26.
^•^-

\ _ not _ - - 27.

an I
Valve elliptic-lanceolate or rhomboid M. quinquecostata Geun.

\ — lanceolate, acuminate M. seriata Cl.

_ f Puncta in straight longitudinal rows, stronger than the transverse 28.

\ Transverse rows of puncta stronger than the longitudinal 31.

„„ j Transverse striae 12 in 0,oi mm M. lineata Cl. a. Geove.

M — — 17 to 30 in 0,01 mm 29.

aa I
Loculiferous rim distant from the margin M. acuta Gkun.

' \ — — marginal 30.

„„ / Central area distinct M. arata Cl.
'

\ — — indistinct ... M. exarata Cl.

„.
I
Valve with longitudinal lines parallel to the median line 32.

\ — without — — — — — — 38.

{Longitudinal lines combined with the central area 33.

— — not — - — — 35.

{Small. L, 0,025 to 0,028 mm M. pumila Geun.

Larger. L. 0,04 to 0,095 mm 34.

{Loculi about 8 in 0,oi mm M. Debyi Cl.

— — 5 — — ." M. Braunii Geun.

{Longitudinal lines close to the median line 36.

— — distant from — — 37.

(Valve elliptic-lanceolate M. apiculata W. Sm.

— linear with cuneate ends . , M. labuensis Cl.

— broad, elliptical, rostrate M. Citrus Cl.

— lanceolate, rostrate M. baltica Grun.

{Loculi 4 in 0,0 1 mm M. Pisciculus Cl.

— 8 — — . . . M. PeragalU Cl.

( Loculi of equal size ... 39.

— — unequal .— 61.

( Valve very small. L. 0,oi mm ... M. gallica W. Sm.

I
— larger. L. 0,02 mm. and more 40.

f Loculi few . . 41.

I
— numerous 42.

.^ j Loculi 2 on each side M. capitata Beun.

l — 4 — — M. exigua Lewis.

.„ f Loculiferous rim inside the margin M. paradoxa Geun. (M. Smithii var.).
'

\ — — marginal 43.

,„ f Valve constricted in the middle M. constricta Cl.

\ — not — — — 44,

. . / Valve rostrate or apiculate 45.

t — not — 51.

,,
I
Puncta forming almost straight longitudinal rows 46.

1 — not — — — — — , 48,

^g j Median line strongly undulating M. undulata Geun.
' \ — — slightly — or straight 47.

^^ /
Ends rostrate-capitate M. Goesii Cl.

\ — slightly rostrate M. fallax Cl.

,„ ) Median line strongly flexuose 49.

I
— — slightly — 50,

33.

33.

34.

35.

36.

37,

38i

39.

40.
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I
StrlsB about 18 in 0,oi mm . . . . M. flexuosa Cl.

I — — 25 — — ... . . . . M. cuspidata Cl.

gQ I Valve aplculate . . .... .... . . . M. minuta Gbun.

I — rostrate . . . M. Smithii Thwaites.

f Valve rhomboidal .... ... 52.

51. •; — linear with cnneate ends . M. elliptica v. Dansei.

\ — elliptical to lanceolate ... 55.

f.a i Locnli almost as close as the strise ... ... . . . . 53.
'

' \ — less — than — .... 54.

J
L. abont 0,045 mm. . ... ... M. bahamensis Cl.

I L. — 0,075 mm. . . M. affirmata Lbud. Foetm.

iLoculi
4, strise 13 in 0,oi mm. . . . . . . M. Lancettula Cl.

— 4, — 21 — — . . . . . .M. Rhombulus Cl,

— 6, — 11 — — . , . . M. rhombica Cl.

— 8, — 14 — — . . . . . M. pulchella Cl.

{Locnli less than 7 in 0,01 mm. . ... 56.

— more than 7 — — ... . 58.

,„ ( Striae coarse, of distant puncta . . . M. affinis Cl.
'

\ — of close puncta . . ... 57.

.„ j Locnli Innate . . . . M. notata Pant.
"

' \ — rectangular M. laminaris Ehb.

_„ I L. 0,09 mm M. Portieriana Gbdn.

\ L. 0,05 mm. or Jess 59.

p,„
I
Strise about 15 in 0,oi mm . M. elegans Levpis

^^-
< _ 20 - - 60,

„„ j Striae radiate in the ends M. elliptica Ag. (M Smithii var.).

\ — convergent — — M. lanceolata Thwaites.

53.

54.

55.

r
Loculi closer in one end than in the other . M. incequalis Cl.

Terminal loculi equal in both ends 62.

Loculi between the middle and the ends largest M. erythrcea Geun.

Median loculi largest . . 63.

Locnli 3 in 0,oi mm. M. kariana Gbun.

— abont 8 in 0,01 mm. 64.

ve linear M. pusilla Gbun.

e,.{

64 P"''
'

\ — elliptical M. floridana Cl.

„, ( Valve with axial area 66.

\ — — lateral areas 68.

„„ I
Axial area narrow 67.

I
— — broad .... . . . M. entoleia Cl.

I Loculi marginal • M. japonica Cl.

I
— inside the margin ... M. antiqua Cl.

-„ f Lateral areas structureless 69.

I
— — punctate or striate 74.

„n f
Lateral and central areas uniting 70.

^^-
i - _ - - not - 73.

I Central nodule stauroid • 71.

™-
^ _ _ not - 72.

f Stris 9 in 0,0 1 mm. ... M. cruciata Letjd. Foetm.

71, I 17 — M. euxina Cl.

I 22 .3f. Maedonaldii Geev.

I Strise finely punctate • M. suhmarginata Cl. a. Geun.
'*

\ coarsely . . . . ... . . . M. baldjikiana Gbun.

„„ ( Loculi 5 to 6 in 0,0 1 mm . . M. bisulcata Gbun.

j 10 M. rimosa Cl.

Areas with faint puncta • • • M. Jelineckii Geun.

— longitudinal rows of elongated puncta ... 75.

_, f Rows of puncta few -76.
' \ —

• — — numerous . . • • .78.

K. Sv. Vet, Akademleiis Handlingar. Bd 27. Nio 3. 19

{
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I

\ — more distant than the strise . M. javanica Cl

_P I
Valve broadly lanceolate, acuminate M. obesa Cl.

\ — rhombic-lanceolate to rhomboid 77.

„_ ) Pnncta and striae equidistant M. Lemniscata Leud. Fortm.

„„
f
Valve elliptical to lanceolate 79.( Valvi

I — rhombic-lanceolate 80.

J
Strise 10 in 0,01 mm •, • • -^^ Temperei Cl.

' \ — 14 to If) in 0,01 mm. . . M. Kelleri Pant.

{Pnncta in the longitudinal rows largest in the middle M. Craveni Leud. Fobtm.

— — — — of equal size M. Leudugeri Cl. a. Geove.

1. Iff. Grevillei W. Sm. (1856).^— V. linear, with cuneate, obtuse ends. L. 0,o35 to 0,o6;

B. 0,01 to 0,012 mm. Central area rounded. Axial area narrow, linear. Median line flexuose.

Loculi 6 to 7 in 0,oi mm. forming a band ending near the cuneate extremities. Costje 10 in 0,oi

mm., very slightly radiate, alternating with double rows of puncta arranged in oblique lines,

about 20 in 0,oi mm. — W. Sm. B. D. II p. 65 PL LXII f. 389. V. H. Syn. p. 71 PI. IV f. 20.

A. S. Atl. CLXXXV, 1, 2.

Fresh or slightly brackish water: Pentland Hills (Grove Coll.)! Belgium (V. H.), S:t

(fallen (Atl.).

This species resembles M. elliptica var. Dansei but has a different structure of the valve.

2. M. Castracanei Pant. (1889). — V. elliptic-lanceolate, with very slightly rostrate ends.

L. 0,065; B. 0,021 mm. Axial area very narrow, lanceolate. Loculi(?) along the whole margin,

alternately larger and smaller, the former 3 in 0,oi mm. Structure: transverse, slightly radiate

costse, 6 to 7,5 in 0,oi mm., alternating with double rows of small puncta, arranged in decussating

lines. Connecting zone with two longitudinal rows of coarse puncta. — Alloioneis Castr. Pant. II

PL XXIII f. 344, III PL XXV f. 374. M. Castr. A. S. Atl. CLXXXVIII, 30.

Marine: Bory, Karand Hungary, fossil (Pant.).

I have not examined this remarkable species, which I have placed provisionally in Masto-

gloia, as the figure in the zonal view shews something, which appears to be loculi. The structure

of the valve resembles that of M. Grevillei.

3. M. delicatula Cl. (1893). — V. lanceolate, acuminate. L. 0,037; B. 0,oi4 mm. Median

line slightly flexuose. Areas indistinct. Loculi quadrate, 6 in 0,oi ram., equal, forming a marginal

band, reaching nearly to the ends. Striae 21 in 0,oi mm. parallel, formed of puncta arranged in

decussating rows. — Cl. Diatomiste Vol. II p. 16 PL I f. 20.

Marine: Bahamas (Grove Coll.)!

4. M. Rhombus Petit (1867). — V. broadly lanceolate, acuminate. L. 0,o46 to 0,o58;

B. 0,025 to 0,035 mm. Loculi with convex inner margin, 3 to 4 in 0,oi mm., equal, forming a

row along the whole margin of the valve. Strise 13 in 0,oi mm. composed of elongated puncta,

forming decussating rows, about 9 in 0,oi mm. — Nav. Rhombus Petit D. Campbell p. 23 PL IV
f. 12. Mastog. Eh. Cl. and Grove Diatomiste I p. 58 PL IX f. 12. A. S. Atl. CLXXXVII,
33 to 35.

Marine: Nossibe (Brun Coll.)! Manilla (Deby Coll.)! Macassar Straits (Grove Coll.)! China

(Thum.)! Campeachy Bay!

5. M. asperula Gkun. (1892). — V. elliptical or lanceolate, with acuminate, rostrate or

subcapitate ends. L. 0,o3 to 0,05; B. 0,o23 to 0,o27 mm. Median line straight. No axial area.

Central area small, rounded. Loculi equal, quadrate, 4 in 0,oi mm. forming a band reaching to

the ends. Strise 13 in 0,oi mm. parallel, slightly radiate at the ends, of elongated alveoli, arranged
in obliquely decussating rows. — Cl. Diatomiste I p. 161 PL XXIII f. 12. M. Phaitiana

(instead of thaitiana Castr.) A. S. Atl. CLXXXVII, 46, 47 (variety?).

Marine: Balearic Islands! Seychelles (Van Heurck Coll.)! Java! Cebu (Grove Coll.)!
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Var. Oilberti A. S. (1893). — V. elliptic-lanceolate, rostrate. L. 0,o3; B. 0,oi2 mm. Median
line straight. No axial and central areas. Loculi about 5 in 0,oi mm., forming a band along the
whole margin. Strise 12 in 0,oi mm. very slightly radiate, of some few elongated alveoli. —
Atl. CLXXXVIl f. 14, 15.

Marine: Kings Mill Island (Atl.), Barcelona!

6. M. rostellata (3-run. (1877). — V. lanceolate, frequently slightly constricted in the middle,
with acuminate, rostrate ends. L. 0,o42 to 0,06; B. 0,o2 mm. Loculi 3 in 0,oi mm. with some-
what convex interior margin, almost equal (terminal loculi somewhat larger than the others),

forming a marginal band reaching nearly to the ends of the valve. Striae 14 in 0,oi mm. slightly
radiate at the ends, composed of elongated alveoli, arranged in somewhat irregular, decussating
rows. — Grun. M. J. 1877 p. 174 PI. OXCV f. 2.

Marine: Honduras (Grun), Campeachy Bay! Florida!

7. M. angulata Lewis (1860). — V. elliptical to lanceolate, rostrate. L. 0,o4 to O.os;

B. 0,025 to 0,029 mm. Median line straight. No areas. Loculi of unequal size, the median
largest, 3 in 0,oi mm. forming a band reaching almost to the ends. Striae 12 in 0,oi mm.; puncta
arranged in decussating rows. — Lewis Proceed Ac. Nat. Sc. Philadelphia 1861 p. 65 PL II f. 4.

A. S. Atl. OLXXXVn, 4 to 11. M. thaitiana Castr. Voyage Challenger p. 22 PI. XXVI f. 11?
M. apiculata Grun. Verh. 1860 p. 577 PL VII f. 9 (non W. Sm.).

Marine: Atlantic coasts of North America! Honduras (Atl.), Mediterranean, Adriatic, Black
and Eed Seas! Australia (Atl.).

Var. pusilla Grun. (1877). — L. 0,026; B. 0,oi4 mm. Loculi 4 to 5 in 0,oi mm. oblique
striae 14 to 16 in 0,oi mm. — M. apicul. var. pus. Gkun. M. J. 1877 p. 175 PL CXCV f. 3.

Marine: Honduras (Grun.), Adriatic!

8. M. Szont^ghii Pant. (1890). — V. broadly linear, with cuneate ends. L. 0,o83; B. 0,o25

mm. Loculi about 2 in 0,oi mm. confined to the middle of the margin, quadrate. Striae 11,5 in

0,01 mm. composed of coarse puncta, forming oblique rows. — Pant. II p. 41 PL XXIX f. 416.

A. S. Atl. CLXXXVn, 12.

Marine: Hungary, fossil (Pant.).

9. M. sulcata Cl. (1892). — V. lanceolate, acuminate, with slightly triundulate margins.

L. 0,08 to 0,085; B. 0,o27 to 0,028 mm. Central nodule small, transversely dilated. Loculi, about

3 in 0,01 mm., elongated, forming a narrow band along the whole margin. Striae 22 in 0,oi mm.
parallel, convergent in the ends, finely punctate; puncta forming very fine, decussating striae.

The striffi are crossed, between the middle and the ends of the valve, by a linear furrow, parallel

to the median line and halfway between it and the margin. — Cl. Diatomiste I p. 162 PL XXIII
f. 13, 14. A. S. Atl. CLXXXVIl f. 51.

Marine: Philippines (Grove Coll.), Java!

10. M. decussata Grun. (1892). — V lanceolate, acute. L. 0,o7 to 0,oi3; B. 0,022 to 0,027

mm. Loculi 9 in 0,oi mm., equal, rectangular, forming a band along the whole margin. Striae

22 to 25 in 0,oi mm. finely punctate; puncta forming decussating lines. — Cl. Diatomiste I p. 162

PL XXIII f. 17. A. S. Atl. CLXXXVI, 40, 41.

Marine: Seychelles (V. H. Coll.)! Sandwich Islands!

11. M. Kjellmanii Cl. (1883). — V. linear-lanceolate, rostrate. L. 0,o6; B. 0,oi4 mm.
Loculi 4 in 0,oi mm. almost equal, with somewhat convex interior margin, forming a narrow

band along the whole margin of the valve. Striae 22 in 0,oi mm. finely punctate; puncta forming

oblique rows. — Vega p. 495 PL XXXV f. 6.

Marine: Labuan!
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12. 0. (Stictoneis) binotata Grun. (1863). — V. elliptical. L. 0,033; B. 0,022 mm. Locu-

lus single in the middle of one of the margins (entire frustules shew one loculus on each side),

large with convex interior margin. Central area transversely dilated to a short pseudostauros.

Strise 13 in 0,oi mm., radiate near the ends, punctate; puncta about 11 in 0,oi mm. forming curved,

oblique rows. — Cocconeis Scutellmn y Roper M. J. VI p. 24 PL III f. 9. C'occ. hmotata Gtkun.

Verb. 1863 p. 145 PI. IV f. 13 a, h. Orthon. binot. Grun. Novara p. 15. V. H. Syn. PL XXVIII f. 7.

Marine: England! France! Mediterranean Sea! Adriatic Sea! Red Sea (Grun.), Nicobar

Islands (Grun.), Island of Rhea! Australia! Cape Good Hope (Grun.), "West Indies!

Var. atlantica Grun. — V. elliptical to elliptic-laneeolate. Loctili elongated. Stride finer.

— Novara p. 15 PL I f. 11.

Marine: Atlantic, Honduras (Grun.).

On living specimens a long horn of mucoid substance projects from the loculus.

13. 0. (Stictoneis) Cnicicula Grun. (1877). — V. elliptical. L. 0,oi4 to 0,017; B. 0,oo8

to 0,01 mm. Loculi along the whole margin, 4 on each side, with invard margins convex. Central

nodule transversely dilated into a stauros. Strise 22 in 0,oi mm., slightly radiate, finely punctate

(puncta in decussating lines?) — M. J. 1877 p. 177 PL CXCV f. 8.

Marine: Honduras, Adriatic (Grun.).

14. 0. (Stictoneis) iimbi-iata Btw. (1859). — V. elliptical. L. 0,02 to 0,05; B. 0,017 to

0,033 mm. Loculi large, 3 to 6 on each side, with interior margin convex. Strise 7 to 8 inO,oi

mm. coarsely punctate; puncta 7 to 8 in 0,oi mm. forming oblique and curved lines. The rows of

puncta end near the margin in double rows of small puncta. — Coccon. fimbr. M. J. VII p. 179

PL IX f. 13. Mastogloia cribrosa Grun. Verb. 1860 p. 577 PL VII f. 10 d.

Marine: Mediterranean and Adriatic Sea! Mauritius! Madagascar! Sumbava! Japan! China!

Australia! Oceania! Honduras and Brazil (Grun.).

15. 0. Clevei Grun. (1880). — V. elliptical. L. 0,o4fi; B. 0,o3 mm. Loculi 2, .5 in (»,oi

mm. narrower outwards. Strise 8 in 0,oi mm. of large puncta, about 8 in 0,oi mm. forming

oblique rows. The strise end at the margin in double rows of small puncta. — V. H. Syn.

PL XXVIII f.. 4.

Marine: Mauritius! Seychelles! Java! Barbados (Grun.).

Resembles 0. fimbriata, but has shorter, more numerous loculi, which become narrow outward.

16. 0. splendida Greg. (1857). — V. elliptical. L. 0,o7 to 0,17; B. 0,052 to 0,i3 mm.
Loculi 2 to 3 in 0,oi mm., narrowed outwards. Their inner margin straight. The ends of the

median line curved in the same direction. Strise 5 to 6 in 0,oi mm. slightly radiate, composed

of large puncta, forming elegantly curved and decussating rows, 4 to 5 in 0,oi mm., ending near

the margin in double rows of small puncta. — Cocc. splendida Greg. D. of Clyde p. 493 PL IX
f. 29. Cocc. punctatissima Grbv. M. J. V p. 8 PL III f. 1 (1857). M. cribrosa Grun. Verb. 1860

p. 577 PL VII f. 10 a. Orthon. splend. Grun. Novara p. 15 (1867). V. H. Syn. PL XXVIII f. 1, 2.

Truan a. Witt D. of Jeremie PL IV f. 13. Pant. II PL XXIV f. 352.

Marine: Scotland (Greg.), Bohuslan! Mediterranean Sea! Adriatic! Red Sea! Seychelles!

Madagascar! Sumatra! China! Japan! Oceania! Galapagos Islands! Honduras (Rabh.), Colon! West
Indies! Fossil: Hungary! Moravia! Nankoori! California! Jeremie (Truan a. Witt), Oamaru!

Widely distributed and easily recognized species. Fossil specimens from Moravia and Hun-
gary attain a gigantic size.

17. 0. Wrightii O'Meara (1867). — V. broadly ellipticaL L. 0,027 to 0,034; B. 0,oi8 to

0,0 2 5 mm. Median line straight, not reaching to the margin and enclosed between two rows of puncta,

12 to 13 in 0,01 mm. Loculi 8 in 0,oi mm. equal, quadrate, forming a marginal rim. Pmncta of
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the valve forming transverse and decussating tows. Transverse row^s 9, oblique rows 8 in 0,oi

mm. Marginal puncta frequently double. — Cocc. Wr. O'M. M. J. N. S, VII PL VII f. 6?

Petit D. Campbell p. 12. PL IV f. 3? 0. barbadensis var. nanJworensis Grun. Novara p. 98
PL 1 ^ f. 10 (1867)?

Marine: Cape Horn (Petit Coll.)!

None of the figures corresponds exactly with this species, so that the identification is

doubtful. As Orthoneis Pethoi Pantocsek has figured (III PL IX f. 148) a similar, but acumi-
nate form.

18. 0. barbadensis Grev. (1864). — V. elliptical to orbicular. L. 0,05 to 0,o8; B. 0,o3 to

0,0 5 mm. Loculi? Median line slightly undulate. Puncta more crowded near the margin, where
they form short strise, about 8 in O.oi mm., transversely elongated at the median line (9 in 0,oi

mm.), where they form a longitudinal band on both sides of the line. The puncta of the valve

are larger towards the median line than towards the margin and form elegantly curved decussa-

ting rows. — Cocc. barbadensis GtRev. T. M. S. XII p. 14 PL II f. 10. Cocc. naviculoides G-rbv.

T. M. S. XIII p. 34 PL IV f. 24 (1865).

Marine: Barbados, foss.! Oamaru, New Zealand, fossil!

Var.(?) tenuipunctata Brun (1893). — L. O.12 to 0,i5 mm. Strise 10 to 12 in 0,oi mm.

—

Diatomiste I p. 176 PL XXIV f. 8.

Marine: Oamaru, fossil.

19. 0. Grovei Cl. (1892). — V. elliptic-lanceolate, subacute. L. 0,i to 0,ii; B. 0,o4 to

0,04 5 mm. Central area small, subquadrate. Median line undulating. Loculi subequal, quadrate,

about 3 in 0,oi mm., forming a band along the margin. Transverse rows of puncta 9 in 0,oi mm.;
oblique rows 10 in 0,oi mm. Transverse rows not ending with double rows. Puncta along the

median line not elongated. — M. Grovei Cl. Diatomiste I p. 161 PL XXIII f. 10.

Marine: Barbados, foss.!

Var. rhombica Cl. — V. rhombic-lanceolate. L. 0,i ; B. 0,025 mm. Central area small,

with some isolated puncta. Striee as in the type, but near the margin crossed by a narrow blank

line. - PL II f. 14.

Marine: Barbados, fossil (Deby Coll.)!

20. 0. cribrosa Grdn. (1860). — Elliptical. L. 0,034 to 0,05; B. 0,027 to 0,o3 mm. Loculi

quadrate, 2 to 4 in 0,oi mm. forming a band along the margin. Median line straight. Central

area indistinct. Transverse rows of puncta 7 to 10 in 0,oi mm. not ending with double rows of

small puncta. Oblique rows of puncta gently curved. — Mastogl. cribrosa Grun. Verb. 1860

p. 577 PL VII f. 10 c. Orthon. cribr. Grun. Novara p. 16 (1867). V. H. Syn. PL XXVIII f 6.

Marine: Adriatic! Nicobar Islands (Grun.), Port Jackson! Japan! Samoa! Tahiti!

0. cribrosa greatly resembles 0. fimbriata, but the loculi are entirely different, and there

are no double rows of small puncta at the end of the transverse rows.

21. 0. Horvathiana Grun. (1860). — Elliptical. L. 0,035; B. 0,024 mm. Loculi 5 to 8

in 0,01 mm., rectangular, forming a broad band along the margin. Transverse rows of puncta 15

in 0,0 1 mm. Oblique rows gently curved. — Mast. Horvath. Grun. Verb. 1860 p. 578 PL VII

f. 13. A. S. Atl. CLXXXVIII f. 41.

Marine: Red Sea (Grun.), Samoa! Tahiti (Grun.), Honduras (Grun.), Java (Atl.).

Nearly akin to 0. cribrosa and differing in its closer loculi and finer striations. This may
probably be regarded as 0. cribrosa var.

22. 0. cocconeiformis Grun. (1860). — Orbicular. L. 0,o36; B. 0,028 to 0,03 mm. Loculi

8 in 0,01 mm., rectangular, forming a broad band along the margin. Puncta forming radiate
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rows, 14 to 15 in 0,oi mm,, curved oblique rows and, near the slightly undulating median line,

almost longitudinal rows. — Mastogl. coccon. Grun. Verh. 1860 p. 578 PI. VII f. 14. A. S. Atl.

CLXXXVIII f. 43. Icon. n. PL II f. 20.

Marine: Red Sea! Madagascar! Bahamas (Grove Coll.)!

23. 0. oamarueiisis Cl. N. Sp. — V. elliptical. L. 0,o5; B. 0,03 mm. Loculi? Median
line undulating. V. with very distant large puncta, along the median line 5 in 0,oi mm. Margin

with double-rows (4 in 0,oi mm.) of small puncta. — PL II f. 19.

Marine: Colombo, Ceylon (Le Tourneur Coll.)! Oamaru, New Zealand, fossil!

Coccon. armata Grbv. (T. M. S. XIV p. 126 PL XI f. 13, 1866) is, to judge from the figure,

nearly akin to 0. oamaruensis and to 0. barbadensis. The »marginal tubercles* of this form,

mentioned by Gkeville are beyond doubt loculi. All these forms are only insuiHciently described

and figured. In this species the puncta are not arranged in decussating rows, so that it strictly

does not belong to this division, but in other respects is nearly akin to the latest described

species.

24. M.? (Diadesmis) gallica "W. Sm. (1857). — V. linear elliptical, with rounded ends.

L. 0,09 to 0,015; B. 0,003 to 0,004 mm. Loculi small, about 12 in 0,oi mm. forming a band of

puncta along the margin. Striae about 28 in 0,oi mm. — Diad. gallica W. Sm. Ann. Mag. N.

Hist. XIX p. 11 PL II f. 16. V. H. Syn. PL XIV f. 39. Navicula parvula H. L. Smith Am. Q.

J. M. 1878 p. 14 PL III f. 4.

Fresh water, moist earth etc.: Spetsbergen (Lagst.), Upsala! Brussells (V. H.), Havre ("W.

Sm.), America (H. L. Sm.).

One of the smallest diatoms, characterized by the marginal granulation, which I believe to

be loculi. The frustules occur in long bands.

25. M. marginulata Guun. (1867). — V. narrow lanceolate or linear, obtuse. L. 0,025 to

to 0,08; B. 0,0057 to 0,oii mm. Loculi 12 to 14 in 0,oi mm. Strise 22 in 0,oi mm. transverse.

— Novara p. 16 PL I f. 12. M. J. 1877 p. 175. A. S. Atl. CLXXXVI, 30.

Marine: Adriatic, Australia, Samoa, Tahiti, New Zealand, Chile, Honduras (Grun.).

I have not seen this small form, which seems to be widely distributed. It may perhaps

be the same as M. inaqualis Cl.

26. M. inae(][nali8 Cl. — V. narrow lanceolate, obtuse. L. 0,o5; B. 0,oi mm. Loculi in

one half (valve imagined cut along the transverse axis) of the valve quadrate, 10 in 0,oi mm., in

the other more narrow (15 in 0,oi mm.) forming a band along the whole margin. Striae parallel

about 30 in 0,oi mm. — PL II f. 15.

Marine: Australia (Moller), Java! Rodriguez!

I have seen many specimens all agreeing, so that the diff'erent size of the loculi seems to

be a characteristic feature.

27. M. Rhombulus Cl. N. Sp. — V. rhomboid acute. L. 0,03; B. 0,oo8 mm. Loculi 4 in

0,01 mm. with straight interior margin, forming a narrow marginal band. Median line slightly

undulating. Striae 21 in 0,oi mm. not distinctly punctate.

Marine Pensacola (Grove Coll.)!

28. M. Lancettula Cl. (1892). — V. rhomboid, subacute. L. 0,o3 to 0,o45; B. 0,oo8 to

0,01 mm. Central area small, rounded. Median line undulating. Loculi 4 in 0,oi mm., narrow,

with somewhat convex interior margins, in a band along the whole margin. Striae 13 in 0,oi

mm. composed of distinct puncta forming longitudinal rows, 13 to 20 in 0,oi mm. — Diatomiste

I p. 163 PL XXIII f. 18. A. S. Atl. CLXXXVIII f. 24.

Marine: Cebu, Philippines! Java!
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29. M. afflnis Ol. N. Sp. — V. narrow lanceolate. L. 0,035; B. 0,oi mm. Loculi 4 in

0,01 mm., almost equal, with inner margin convex, forming a band reaching to the ends. Strise 12

in 0,01 mm. composed of 4 to 5 elongated puncta. — Diatomiste 1 p. 163 PL XXIII f. 19.

Marine: Galapagos Islands!

This small species is nearly akin to M. Icariana, but has closer loculi and more coarsely

punctate striee. In the shellsand from Norway (CI. M. D. 311) a similar form occurs frequently

without loculi, which may possibly have been destroyed in the cleaning processes.

30. M. kariana G-eun. (1880). — V. lanceolate. L. 0,05; B. O,oii mm. Central area small,

oAicular. Loculi 3 in 0,oi mm. larger in the middle, with convex interior margin. Striae 11,5

in 0,1 mm. parallel, finely punctate. — A. D. p. 17 PL I f. 3.

Marine: Sea of Kara (Grun.).

31. 0. notata Pant. (1889). — V. elliptical. L. 0,035; B. 0,0205 mm. Loculi 6 on each

side, with convex interior margin. Strise 15 in 0,oi mm., subradiate, punctate. — Pant. II p. 57

PL XXVII f. 392.

Marine: Bory, Hungary, foss. (Pant.).

Species entirely unknown to me. As the punctation is not described, it is impossible to say

what are its affinities.

32. M. floridana Cl. (1894). — V. elliptical, rostrate. L. 0,043; B. 0,oi5 mm. Median line

straight. Axial area indistinct. Central area small, orbicular. Loculi unequal, the two to four

median much larger than the others (8 to 9 in 0,oi mm.), which form a narrow marginal band,

reaching nearly to the ends. Strise 14 to 16 in 0,oi mm., very slightly radiate, distinctly punctate;

puncta, about 14 in 0,oi mm., forming longitudinal rows. — M. fioridea (name altered by the

editor) Diatomiste II p. 55 PL III f. 1.

Marine: Pensacola (Grove Coll.)!

33. M. piisilla Grun. (1878). — V. narrow, linear-elliptical to lanceolate, rostrate. L. 0,02

to 0,035; B. 0,006 mm. Loculi about 7 in 0,oi mm., 7 to 16 in each row, the median ones larger.

Strise 14 to 17 in 0,oi mm. slightly radiate, finely punctate. — M. Smithii var.? pusilla Grdn:.

Casp. Sea Alg. p. 14 PL III f. 10. Cl. M. D. N:o 206. A. S. Atl. CLXXXV, 34. Icon. n.

PL II f. 8.

Brackish and marine: Caspian Sea (Grun.), Adriatic!

34. M. minuta Grev. (1857). — V. elliptical, apiculate. L. 0,o2 to 0,035; B. 0,oi to 0,oi3

mm. Loculi 6 to 9 in 0,oi mm. of equal size, quadrate to rectangular, forming a band reaching

nearly to the ends. Striae 15 to 16 in 0,oi mm. parallel, not interrupted, distinctly punctate. —
M. J. V. p. 12 PL III f. 10. A. S. Atl. CLXXXVII, 22. Icon. n. PL II f. 7.

Marine! Seychelles! Java! Samoa! Sandwich Islands (Grun.), Honduras! Trinidad (Grun.)!

Bahamas (Grove Coll.)! Valparaiso (Atl.).

35. M. (Stigniaphora) capitata Br. (1891). — V. narrow, lanceolate, capitate-rostrate. L.

0,03 to 0,035; B. 0,01 mm. Loculi two on each side, in the middle of the margin, rounded. Strise?

— D. espfeces nouv. p. 45 PL XI f. 13.

Marine: Java, parasitical on Bhizosolenia (Brun).

36. M. oxigua Lewis (1861). — V. fusiform to lanceolate. L. 0,025 to 0,04; B. 0,oii mm.

Loculi few, 2 to 6 in the middle of each margin, 4 in 0,oi mm., with somewhat rounded interior

edges. Strise 20 to 24 in 0,oi mm. slightly radiate. — Proc. Acad. Nat. Sc. Philad. 1861 p. 65

PL II f. 5. V. H. Syn. p. 70 PL IV f. 25, 26. A. S. Atl. CLXXXV f. 33. M. amygdala Leud.

FoRTM. D. Malaise p. 19 PL II f. 7 (1892).

Brackish and marine: Baltic (Gothland)! Belgium (V. H.), Atlantic coast of America!

Behring Island!
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37. M. Smithii Thwaites (1848 fide W. Sm.). — V. lanceolate, more or less rostrate, or

rostrate-capitate. L. 0,o27 to 0,g53; B. 0,oi to 0,oi6 mm. Loculi 6 to 8 in 0,oi mm. of equal

size, quadrate, forming a band ending at some distance from the ends of the valve. Striae 18 to

19 in 0,01 mm., almost parallel, or radiate .at the ends, punctate; puncta about 24 in 0,oi mm.
forming longitudinal rows. Central area small, rounded. — W. Sm. B. D. II p. 65 PL LIV f. 341.

V. H. Syn p. 70 PI. IV f. 13. M. laneeolata var. Gkun. Verb. 1860 p. 576 PI. VII f. 6. M. lanceo-

lata var. hungariea Pant. II p. 41 PL VII f. 136 (1889).

Brackish water: Baltic (from Tornea to Rilgen)! Saxony! Caspian Sea (Grun.), England!

Australia! Tasmania! Fossil: Hungary (Czekehaza! etc.).

Var. lacustris Grun. (1878). — Central area transverse, moderately large. Striee 15 to 16

in 0,01 mm., slightly radiate. — Caspian Sea Alg. p. 14. V. H. Syn. PL IV f. 14. M. antiqua

ScHUM. Preuss. D. p. 190 PL IX f. 58 c, e (1862).

Fresh water: Spitsbergen! Grulf of Bothnia! Iceland! England! Belgium (V. H.).

Var. laneeolata GtRUN. (1878). — V. linear lanceolate, slightly rostrate. L. 0,045 to 0,o5;

B. 0,008 mm. Loculi 6 in 0,oi mm. Strise 18 to 19 in 0,oi mm. radiate. — Cl. M. D. N:o 161.

M. Smithii Pant. Ill PL XXXVn f. 520.

Brackish water: Gothland!

Var. amphicephala Grun. (1878). — V. with capitate ends. — M. Smithii § W. Sm. M. Sm.

var. amphic. Grun. in CL M. D. N:o 161. V. H. Syn. PL IV f. 27. A. S. Atl, CLXXXV, 13, l4.

M. capitata Grev. M. J. N. S. II p. 235 PL X f. 11, 12?

Brackish: Baltic! England, Scotland Sm., Morocco (Atl.).

Var. intermedia Grun. (1878). — V. lanceolate, slightly rostrate. L. 0,o32 to 0,037; B. 0,0125

mm. Central area very small. Loculi 8 in 0,oi mm. Strife 18 to 19 in 0,oi mm., somewhat
radiate. — Caspian Sea Alg. p. 13.

Brackish: Caspian Sea (Grun.), South Africa (Cl. M. D. N:o 197), Karand, Hungary, fossil!

Var. abnormis Grun. (1878). — V. lanceolate, rostrate. L. 0,06.5; B. 0,02 mm. Loculi 6 in

0,01 mm. in a band at some distance from the margin. Central nodule slightly transversely

dilated. Strise 17 in 0,oi mm. coarsely punctate; puncta 17 in 0,oi mm. — Casp. Sea Alg. p. 14.

Icon. n. PL II f. 17.

Brackish: Caspian Sea (Grun.). Marine: Hungary, Karand, fossil (Deby Coll.).

Description from a specimen from Karand.

Var. doljensis Pant. (1886). — V. elliptic-lanceolate. L. 0,03 to 0,o4: B. 0,ooi mm. Central

nodule transversely dilated into a stauros. Loculi 6 to 8 in 0,oi mm. Strise 27,5 in 0,ni mm.
parallel (radiate on the figure given by Pant.). — Pant. I p. 22 PL X f. 88.

Brackish: Dolje, Hungary, fossil (Pant.).

38. M. elliptica Ag. (1833). — V. elliptical. L. 0,022 to 0,045; B. 0,oi to 0,oi8 mm.
Central area orbicular, small, but distinct. Loculi 7 to 8 in 0,oi mm. of equal size, forming a band,

which ends at some distance from the ends. Strife 20 in 0,oi mm. radiate throughout, in the

middle alternately longer and shorter, finely punctate. — Frustulia elliptica Ag. in Kutz. Syn.

p. 10. M. Bansei var. elliptica V. H. Syn. PL IV f. 19. Dannp. Baltic D. PL IV f. 19. M. obtusa

Pant. II p. 41 PL VII f. 134 (1889).

Brackish water: Sweden (Baltic, extremely abundant)! Saxony! England! Belgium! Ecuador
(Banos, Tesalia)!

Var. australis Cl. — L. 0,032 to 0,o36; B. 0,oi to 0,oi3 mm. Loculi 9 in 0,oi mm. Strise

14 to 15 in 0,01 mm. coarsely punctate; puncta about 16 in 0,oi mm.
Slightly brackish water; Mitchell River, Australia! Rioja, rep. Argentina!

Var. Bansei Thw. (1856). — V. narrow, linear with cuneate ends. L. 0,035 to 0,04; B. 0,oi

to 0,012 mm. Strise 18 in 0,oi mm., finely punctate. — M. Bansei Thw. Sm. B. D. II p. 64
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PL LXII f. 388. V. H. Syn. p. 70 PL IV f. 18. A. S. Atl. CLXXXV, 5 to 8. M. antiqua Schum.
Preuss. D. PL IX f. 58 a (1862).

Brackish, or almost fresh water: Sweden (Gothland)! England! Belgium (V. H.), Saxony!
Tasmania! Australia (Atl.).

Var. punctata Cl. — Linear, with cuneate ends. L. 0,04 to 0,o65; B. 0,oi to 0,oi2 mm.
Striaj 15 in 0,oi mm.; puncta 16 in 0,oi mm.

Almost fresh water: Australia (Mitchell Eiver)! Gothland!

39. M. lanceolata Thwaites (1848 fide W. Sm.). — V. lanceolate, frequently acuminate.

L. 0,04 to 0,0 5; B. 0,oi7 to 0,oi9 mm. Central area not distinct. Median line slightly undulating.

Loculi 9 to 10 in 0,oi mm. rectangular, of equal size, forming bands ending near the extremities.

Striae about 19 in 0,oi mm. parallel, convergent at the ends, punctate; puncta 25 in 0,oi mm.
forming longitudinal rows. — W. Sm. B. D. II p. 64 PL LIV f. 340. Grun. Casp. Sea Alg. p. 14

PL III f. 11. V. H. Syn. p. 70 PL IV f. 15 to 17. A. S. Atl. CLXXXVI, 21, 22.

Brackish and marine: Baltic (Riigen)! Caspian Sea (Grun.), England! Adriatic Sea! Labuan!
Port Jackson! Pensacola!

40. M. fallax Cl. N. Sp. — V. lanceolate, slightly rostrate. L. 0,045 to 0,047; B. 0,oi8

mm. Median line slightly undulating. Axial area indistinct. Central area small. Loculi 10 in

0.01 mm. forming a marginal band ending near the extremities. Strise 16 in 0,oi mm., radiate

throughout, the median shorter, composed of elongated puncta forming longitudinal rows, closer at

the margins. — PL II f. 16.

Marine: Seychelles (V. fl. Coll.)! Java!

This species resembles M. lanceolata, but its striae are radiate throughout and have a diffe-

rent punctation. In outline it resembles Grunow's Ehaphoneis duhia (Novara p. 99 PL 1 A f. 6)

which seems to be a Mastogloia, but has coarser striae than M. fallax.

41. M. laniinaris Ehb. (1843). — V. lanceolate, frequently slightly acuminate. L. 0,03 to

0,05; B. 0,01 to 0,015 mm. Median line very slightly undulating or straight. Central area not

distinct. Loculi 4 to 5 in 0,oi mm. of equal size, forming bands ending near the extremities.

Striae about 21 in 0,oi mm., almost parallel, very finely punctate. — Ceratoneis lamin. Ehb. Am.

PL IIL 7 f. 24 (fide Grun.). Cl. Vega p. 494. Cl. M. D. N:o 153.

Marine: Adriatic! Corsica! Labuan! Java! Pensacola (Grove Coll.)!

Var. intermedia Cl. — L. 0,035; B. 0,oi5 mm. Loculi 8 in 0,oi mm. Striae 21inO,oi mm.
— PL n f. 10.

Marine: Japan!

M. laminaris resembles M. lanceolata, but has larger loculi and finer striae. The var. inter-

media takes an intermediate position.

42. M. Portierana Grun. (1863). — V. lanceolate, slightly rostrate. L. 0,095; B. 0,027

mm. Loculi 7 in 0,oi mm. equal, forming a band reaching to the apices. Striae fine, more than 22

in 0,01 mm. finely punctate. — Verb. 1863 p. 157 PL IV f. 3.

Marine: Red Sea (Grun.).

Unknown to me, seems to be allied to M. lanceolata or laminaris.

43. M. pulchella Cl. N. Sp. — V. rhomboid, acute. L. 0,i; B. 0,028 mm. Median line

undulating. Axial area indistinct; central area small, irregular. Loculi quadrate, 8 in 0,oi mm.

forming a marginal band reaching to the ends. Striae 14 in 0,oi mm. finely punctate, crossed by

several faint longitudinal lines. — PL II f. 27, 28, 29.

Marine: Java.

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 20
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44. M. elegans Lewis (1865). — V. lanceolate, subacute or subrostrate. L. 0,o66; B. 0,026

mm. Loculi 3 to 7 in 0,o i mm., delicate, frequently rudimentary, forming a band along the whole

margin. Median line almost straight, or very slightly undulating. Central area very small, or

indistinct. Strise about 15 in 0,oi mm. almost parallel throughout, punctate; puncta about 15

in 0,01 mm. forming longitudinal rows. — Proced. Acad. Nat. Sc. Philadelphia 1865 p. 13 PI. I

f. 9. — Grdn. Poss. D. Ost. Ungarns p. 150 PL XXIX f. 20. A. S. Atl. CLXXXVI f. 19, 20.

Marine: Atlantic coast of U. St.! Java! Pensacola! Foss. Bory, Hungary!

45. M. paradoxa GtRUN. (1878). — V. linear-lanceolate, rostrate. L. 0,05.'5; B. 0,oi4 mm.
Loculi 4 in 0,oi mm. equal, forming a band at some distance from the margin, and ending at a

considerable distance from the extremities. Striae 26 to 29 in 0,oi mm. — Cl. M. D. N:o 153.

M. Seychellensis Grdn. Casp. Sea Alg. p. 14.

Marine: Corsica (Grun.), Seychelles (Grun.).

This species is unknown to me, having failed in finding it in Cl. M. D. N:o 153. The

above description is from a sketch sent by Grunow, who does not indicate whether the strise are

longitudinal, straight, or oblique, for which reason its place in the system is uncertain.

46. M. erylhraea Grun. (1860). — V. lanceolate with acuminate or apiculate ends. L. 0,o4;

B. 0,01 to 0,013 mm. Loculi about 12 in 0,oi mm., forming a band interrupted in one or two

places by one, to three, larger loculi. Median line undulating. Areas indistinct. Striie 21 inO,oi

mm. almost parallel, punctate; puncta forming undulating longitudinal rows, about 14 in 0,oi mm.
— Verb. 1860 p. 577 PI. VII f. 4. M. J. 1877 p. 174 PI. CXCIV f. 12 to 14. A. S. Atl. CLXXXVI
f. 25, 26. — M. hullata A. S. Atl. CLXXXVI f. 36 (1893).

Marine: Mediterranean, Adriatic and Black Seas! Red Sea (Grun.), Honduras (Grun.), Ba-

hamas (Grove Coll.)!

Var. hiocellata Grdn. (1877). — The larger loculi in the middle of the band. Strise 24 in

0,01 mm. — M. J. 1877 1. c. f. 15.

Marine: Honduras (Grun.).

Var.? interrupta Hantzch (1862). — Larger loculi 4 to 6. — M. inter. Hantzsch Ost Ind.

Arch. D. p. 20 PI. VI f. 5. A. S. Atl. CLXXXVI f. 37.

Marine: East Indies (Hantzsch), Nioobar Islands (Grun).

47. M. constricta Cl. (1892). — V. elongated, with cuneate ends, constricted in the middle.

L. 0,06; B. 0,011 at the constriction 0,oo65 mm. Loculi 6 in 0,oi mm. of equal size and with

straight interior margins. Median line undulating. Central area very small. Strise 21 in 0,oi

mm. transverse, punctate; puncta about 20 in 0,oi mm. forming undulating longitudinal rows. —
Diatomiste I p. 159 PI. XXIII f. 5.

Marine: Java!

48. M. flexuosa Cl. N. Sp. — V. linear to elliptical with rostrate to acuminate ends.

L. 0,03 to 0,045; B. 0,oii to 0,oi mm. Median line strongly sinuose. Loculi 7 to 8 in 0,oi mm.
of equal size, quadrate, forming a band ending near the apices. Central area very small, orbicular.

Strise 16 to 20 in 0,oi mm. parallel, of coarse elongated puncta, not forming straight lines. —
PI. II f. 12.

Marine: Pithyusian Islands! Mediterranean!

This small species is remarkable for the strong flexure of its median line, near the central

nodule.

49. M. cuspidata Cl. (1893). — V. elliptical, apiculate. L. 0,o26; B. 0,oi mm. Median line

strongly flexuose. Axial and central areas indistinct. Loculi 6 in 0,oi mm. equal, quadrate,

forming a marginal band, ending below the extremities of the valve. Strise 25 in 0,oi mm., pa-

rallel, not distinctly punctate. — Diatomiste II p. 16 PI. I f. 18.

Marine: Bahamas (Grove Coll.)!
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50. M. bisulcata Gbun. (1877). — V. elliptic-lanceolate, rostrate. L. 0,oi7 to 0,o3; B. 0,o9

to 0,0 n mm. Loculi 5 to 6 in 0,oi mm., of equal size, quadrate, forming bands not reaching to

the extremities. Median line undulating. Strige 10,5 in 0,oi mm. slightly radiate, finely punctate,

crossed on both sides of the median line by a narrow, arcuate furrow. — M. J. 1877 p. 176

PL CXCV f. 6.

Marine: Honduras (Grun.).

Var. corsicana Grun. (1878). — V. elliptic-lanceolate, apiculate. L. 0,o25 to0,o32; B. 0,oo8

to 0,011 mm. Loculi 5 in 0,oi mm. Median line slightly undulating. Striae 14 to 15 in 0,oi mm.
crossed by one or two, narrow, longitudinal furrows. — M. corsic. Grun. CI. M. D. N:o 153. M.
bisulc. var. cors. Grun. V. H. Syn. PL IV f 28.

Marine: Mediterranean!

51. M. rimosa Cl. (1893). — V. rhombic-lanceolate, with apiculate ends. L. O.ost; B. 0,oi3

mm. Median line flexuose. Axial area narrow, distinct. Loculi rectangular, about 10 in 0,oi mm.,

forming a broad band, reaching to the apiculi. Striae 11 in 0,oi mm. slightly radiate, convergent

at the ends and crossed by a longitudinal furrow, not distinctly punctate. — Diatomiste vol. II

p. 15 PL I f. 15. A. S. Atl. CLXXXVIII f. 25.

Marine: Bahamas (Grove Coll.)!

52. M. Goesii Cl. (1878). — V. elliptical with rostrate to capitate ends. L. 0,o36 to 0,o6;

B 0,013 to 0,02 mm. Loculi 8 in 0,oi mm., forming a narrow marginal band reaching to the

apices. Median line straight. Areas not distinct. Striae 16 to 18 in 0,oi mm. of elongated puncta

forming parallel, longitudinal rows, about 12 in 0,oi mm. — Nav. Goesii Cl. West Ind. D. p. 6

PL I f. 7. Mastogl Goesii Cl. Diatomiste I p. 160 PL XXIII f. 6. A. S. Atl. CLXXXVIII f. 23?

Marine: Seychelles (Van Heurck Coll.)! Cebu, Philippines! West Indies!

53. M. uiidulata Grun. (1860). — V. broadly lanceolate, rostrate. L. 0,o3 to 0,045; B. 0,012

to 0,0 18 mm. Loculi 9 to 12 in 0,oi mm. equal, forming bands, reaching to the apices. Median

line strongly undulating. No distinct areas. Striae 17 to 18 in 0,oi mm., almost parallel, of

elongated puncta, forming longitudinal rows, about 9 in 0,oi mm. — Verh. 1860 p. 576 PL VII

f. 5. M. J. 1877 p. 176 PL CXCV f. 5. Pbrag. D. Villfranche p. 44 PL III f. 24.

Marine: Mediterranean Sea! Adriatic! Seychelles (Grun.), Australia and Oceania (Grun.),

Honduras (Grun.).

54. M. rhombica Cl. (1883). — V. rhomboid, with a shallow longitudinal depression on each

side of the median line. L. 0,048; B. 0,02 mm. Loculi 6 in 0,oi mm. equal, quadrate, forming

bands reaching to the ends. Median line undulating. Striae 11 in 0,oi mm. coarsely punctate;

puncta 17 in 0,oi mm. forming undulating longitudinal rows. — Vega p. 494 PL XXXV f. 9.

Marine: Labuan!

55. M. affirmata Lbud. Fortm. (1879). — V. rhomboid to lanceolate. L. 0,o7 to 0,o85;

B. 0,035 to 0,04 mm. Median line undulating, unilaterally dilated at the central nodule. Loculi

9 to 11 in 0,01 mm., equal, forming broad bands, reaching to the ends. Striae 10 in 0,oi mm.,

parallel or slighly radiate at the ends, crossed by parallel longitudinal striae, 8 to 9 in 0,oi mm.

— Navic. affirm. Lbud. Forth. D. de Ceylan p. 24 PL II f. 22. M. affirm. Cl. Diatomiste I

p. 162 PL XXIII f. 15. M. squamosa Br. A. S. Atl. CLXXXVIII f. 19, 31 (1893).

Marine: Ceylon, Colombo (Le Tourneur Coll.)! Philippines! Eodriguez (Atl.).

56. Ms bahamensis Cl. (1893). — V. rhombic-lanceolate. L. 0,045; B. 0,022 mm. Median

line dilated near the central nodule. Loculi 12 in 0,oi mm., equal, rectangular, forming a band,

which reaches the ends of the valve. Striae 13 in 0,oi mm., composed of coarse, elongated puncta,

forming longitudinal, or irregularly decussating, rows, about 8 in 0,oi mm. — Diatomiste II p. 16

PL I f. 17. A. S. Atl. CLXXXVIII f. 20, 21.

Marine: Bahamas (Grove Coll.)!
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Closely akin to M. affirmata in all characteristics, but much smaller. Perhaps a forma

minuta of this species.

57. 0. ovata Grun. (1860). — V. elliptical. L. 0,o35 to 0,o36; B. 0,oi8 to 0,o2 mm. Loculi

4 to 5 in 0,01 mm. equal, quadrate, forming a rim along the margin. No areas. Striae 17 in 0,oi

mm. transverse or slightly radiate at the ends, composed of elongated puncta, forming longitudinal

rows, about 11 in 0,oi mm. — Mast, ovatcu Grun. Verh. 1860 p. 578 PL VII f. 12. A. D. p. 17

PL 1 f. 2. Orthon. ov. Grun. Novara p. 98.

Marine: Sea of Kara (Grun.), Mediterranean, Adriatic and Black seas! Madagascar! Java!

Samoa! Honduras (Grun.).

Allied to 0. ovata is probably M. ovalis A. S. (Atl. CLXXXV f. 30) from Japan, L. 0,o3;

B. 0,018 mm. Striae 12 and loculi 4 in 0,oi mm. It is distinguished from 0. ovata principally

by the short bands of 7 locnli, which end at a considerable distance from the extremities of

the valve.

58. M. lineata Cl. a. Grove (1891). — V. lanceolate, acute or apiculate. L. 0,093; B. 0,034

mm. Loculi 2,5 in 0,oi mm. equal, delicate, with convex interior edges, along the whole margin

of the valve. Median line slightly undulate. Central area very small, rounded. Strise 12 in 0,0

1

mm. parallel, composed of elongated puncta, forming straight, parallel, longitudinal rows, 7 inO,oi

mm. — Diatomiste I p. 59 PL IX f. 11.

Marine: Macassar Straits (Grove Coll.)! Manilla (Deby Coll.)! Cebu!

59. M. exarata Cl. N. Sp. — Y. lanceolate, apiculate. L. 0,o65 to 0,o8; B. 0,027 to 0,028

mm. Loculi 5 in 0,oi mm. delicate, with straight interior edges forming a narrow band along

the margin. No areas. Median line straight. Strise 21 in 0,o 1 mm. parallel, of elongated puncta

forming longitudinal, parallel, straight rows, 11 to 12 in 0,oi mm. — PL II f. 35. A. S. Atl.

CLXXXVII f. 38.

Marine: China (Van Heurck Coll.)! Japan (Brun Coll.)!

Similar to M. lineata, but differs by its closer loculi and finer striae.

60. M. arata Cl. N. Sp. — V. rhomboid. L. 0,o9 to 0,ii; B. 0,o33 mm. Loculi 3,5 inO,oi

mm. delicate, equal, with straight interior edges, forming a band along the whole margin. Central

area moderately large, rounded. Median line undulating. Striae 17 in 0,oi mm. transverse, compo-

sed of elongated puncta, forming straight, parallel longitudinal rows, 11 in 0,oi mm. — PL II f. 9.

Marine: Island of Rhea, near Singapore!

61. M. acuta Grun. (1883). — V. lanceolate to rhomboid. L. 0,04; B. 0,oi5 mm. Loculi

of unequal size, larger in the middle, forming a band at some distance from the margin and ending

at a distance from the apices. No areas. Striae about 30 in 0,oi mm., crossed by more distant

longitudinal furrows, about 17 in 0,oi mm. — Vega p. 494 PL XXXV f. 8. Icon. n. PL II f. 13.

Marine: Seychelles (Grun.), Labuan!

M. lineolata A. S. (Atl. CLXXXVI f. 33) from Malabar resembles somewhat M. acuta, but

the figure is too little detailed for identification.

62. M. Ibaltica Grun. (1880). — V. lanceolate, with broad, rostrate ends. L. 0,o3 to 0,04;

B. 0,013 to 0,016 mm. Loculi 6 in 0,oi mm. equal, quadrate, forming a band, ending at some di-

stance from the extremities. Median line straight enclosed between two approximate longitudinal

ribs. No areas. Striae 20 to 21 in 0,oi mm. finely punctate; puncta forming longitudinal rows.

— V. H. Syn. PL IV f. 24. M. lanceolata var. elUptica and var. amphicephala Dannf. Baltic D.

p. 16 PL I f. 2?

Brackish water; Baltic (Gothland, Rugen)! South Africa!
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This species has a close resemblance to M. Smithii, from which it is however distinguished

by the longitudinal lines close to the median line. The following three species are nearly akin to

M. baltica and all may perhaps more properly be considered as varieties of M. apiculata.

63. M. Citrus Cl. (1883). — V. broadly elliptical, apiculate. L. 0,o3 to 0,o4; B. 0,oi6 to

0,024 mm. Loculi about 9 in 0,oi mm., of equal size, quadrate, forming a band reaching to the

apiculi. Striae 18 or 19 (middle) to 23 (ends) in 0,oi mm. slightly radiate. — M. baltica var.?

Citrus Cl. Vega p. 495 PI. XXXV f. 7. M. suborbicularis Lbud. Fortm. D. de Malaisie p. 19

PI. II f. 6 (1892)? M. Citrus A. S. Atl. CLXXXVII f. 16 to 19. Icon. n. PI. II f. 6.

Marine: Adriatic! Labuan! Sandwich Islands! Vera Cruz (Atl.), Jamaica (Grove Coll.)!

64. M apiculata W. Sm. (1856). — V. elliptic-lanceolate, frequently rostrate. L. 0,o5 to

0,09; B. 0,023 mm. Loculi 7 to 8 in 0,oi mm. equal, quadrate, forming a band, ending near the

extremities. Median line straight, enclosed between two approximate longitudinal ribs. No areas.

Striae 15 to 19 in 0,oi mm., almost parallel, finely punctate; puncta 19 to 23 in 0,oi mm., forming

fine, longitudinal rows. - B. D. II p. 65 PI. LXII f. 387. A. S. Atl. CLXXXV f. 43, CLXXXVI
f. 23. Icon. n. PI. II f. 24, 25. M. acutiuscula GrRUN. in Cl. Vega p. 495. M. angulata Perag.

D. de Villefr. Pl. Ill f. 22 (1888). M. balkanica Br A. S. Atl. CLXXXVII f. 40 (1893)?

Marine: North Sea (England, Sweden)! Cherbourg (Grun.), Mediterranean Sea! Sebastopol!

China!

65. M. labuensis Cl. (1883). — V. linear, with cuneate ends. L. 0,064 to 0,075; B. 0,oi5

to 0,016 mm. Median line straight, enclosed between two approximate longitudinal ribs. No
areas. Loculi 7 to 8 in 0,oi mm. equal, quadrate, forming bands reaching nearly to the ex-

tremities. Strife 15 to 17 in 0,oi mm. parallel, or slightly radiate towards the extremities, coarse-

ly punctate, puncta 17 in 0,oi mm., forming straight, longitudinal rows. — M. acutiusc. var. lab.

Cl. Vega p. 495 PI. XXXV f. 5. M. lab. A. S. Atl. CLXXXV f. 4? CLXXXVH f. 2. Icon. n.

PI. n f. 5.

Marine: Labuan! Philippines!

66. M. Peragalli Cl. (1892). — V. elliptic-lanceolate, rostrate. L. 0,052 to0,058; B. 0,oo25

to 0,002 7 mm. Median line undulating, enclosed between two, not very approximate longitudinal

ribs. No axial area. Central area small. Loculi 8 in 0,oi mm., almost equal, rectangular, forming

bands, reaching to the apices and with slightly undulating interior edges. Strise 18 in 0,oi mm.
parallel, or slightly radiate towards the ends, punctate; puncta about 20 in 0,oi mm., forming

straight, parallel, longitudinal rows. — M. sp.? Pbrag. D. Villefranche p. 44 PI. Ill f. 23. M. Perag.

Cl. Diatomiste I p. 160 PI. XXIII f. 7.

Marine: Mediterranean Sea (Perag.), Sumatra (Deby Coll.)! Japan!

67. M. Pisciculus Cl. (1894). — V. lanceolate, subacuminate. L. 0,035; B. 0,oi5 mm.

Median line sinuose. Axial area indistinct. Central area orbicular, small. Loculi 4 in 0,oi mm.,

quadrate, equal, forming a marginal band, ending below the extremities of the valve. Strise 21

in 0,0 1 mm. almost parallel, radiate at the ends, finely punctate, puncta forming longitudinal rows.

The strise are crossed by a longitudinal line at some distance from the median line. The strise

inside the longitudinal lines faint. — Diatomiste II p.. 55 PI. Ill f. 2.

Marine: Pensacola (Grove Coll.)!

68. M. pumila Grun. (1880). — V. elliptic-lanceolate. L. 0,025 to 0,028; B. 0,oi mm.

Central nodule large, quadrate, prolonged into narrow horns, parallel to the margin. Loculi 6 to

8 on each side, of unequal size, the median being largest. Strise 23 in 0,oi mm. parallel. — M.

Braunii var. pumila Grun. V. H. Syn. p. 71 PI. IV f. 23. A. S. Atl. CLXXXV f. 36, 37.

Slightly brackish water: Baltic (Dannf.), Hawaii!
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69. M. Braunii Grun. (1863). — V. elliptic-lanceolate. L. 0,o4 to 0,095; B. 0,oi4 to 0,027

mm. Central nodule large, quadrate, prolonged into narrow horns, as to form a lyriform figure.

Loculi 4,5 to 6 in 0,oi mm. quadrate, equal, or the median larger, forming a band ending near the

extremities. Striae 18 to 22 in 0,oi mm. parallel, radiate towards the ends, finely punctate; puncta
about 25 in 0,o 1 mm. — Verh. 1863 p. 156 PI. IV f. 2. Dannf. Bait. D. PL I f. 4. V. H. Syn.

p. 71 PL IV f. 21, 22. A. S. Atl. CLXXXV f. 39, 40, 45; CLXXXVIII f. 4 to 12. M. Kins-

mannii Lewis Proced. Ac. Nat. Hist. Philad. p. 13 PL II f. 15 (1865).

Brackish water: Spitsbergen! Baltic! Caspian Sea! Saxony! North Sea! Mediterranean,

Adriatic and Black Seas! Red Sea (Grun.), Japan! Pensacola! Cape May (Lewis).

70. M. Debyi Cl. (1892). — V. narrow, rhombic-lanceolate. L. 0,055; B. 0,oi4 mm. Median
line strongly flexuose. Central area quadrate, expanded into narrow, linear lateral areas, parallel

to the median line. Loculi 8 in 0,oi mm. quadrate, forming a narrow band reaching to the ends.

Strise 15 in 0,oi mm. slightly radiate, finely punctate. — Diatomiste I p. 161 PL XXIII f. 11.

Nav. perduda Pant. Ill Pi. XVIII f. 262 (1893). M. rhomhoidalis Pant. Ill PL XLI f. 563 (1893)?

Marine: Karand, Hungary, fossil (Deby Coll.)!

71. M. Ibaltjikiana Grun. (188 ?). — V. elliptical to elliptic-lanceolate, subacute. L. 0,o42;

B. 0,02 mm. Median line undulating. Central area broad, transverse, merging into two narrow,

lunate lateral areas. Loculi 6 to 8 in 0,oi mm., equal, rectangular, forming bands, ending at some

distance from the apices. Strise 16 to 17 in 0,oi mm., slightly radiate, coarsely punctate; puncta

about 16 in 0,oi mm. — M. Braunii var. baltjikiana Grun. in V. H. Types N:o 545. M. haltj.

A. S. Atl. CLXXXVIII f. 2. Icon. n. PL II f. 11. M. Pethoi Pant. Ill PL XXXVII f. 519

(1893). M. neogena Pant, in PL XLI f. 559 (1893). M. Kinherii Pant. Ill PL XLI f. 562 (1893).

Navicula Orphei Pant. Ill PL XLII f. 580 (1893).

Marine: Baltjik, foss.

!

Var. hullata Cl. — Areas with some few scattered, large puncta. L. 0,o9; B. 0,o24 mm.
Strise 17 in 0,oi mm. Puncta 16 in 0,oi mm.

Marine: Russia, fossil (Deby Coll.)!

72. M. Macdonaldii Grev. (1865). — V. lanceolate to rhomboid, subacute. L. 0,035 to 0,045;

B. 0,013 to 0,017 mm. Median line slightly undulating. Central nodule transversely dilated into

a broad stauros. Loculi 3 in 0,oi mm., decreasing in size towards the extremities and with slightly

rounded interior edges. Strise 22 in 0,oi mm. slightly radiate throughout, crossed by large, semi-

lanceolate areas, punctate; puncta about 22 in 0,oi mm. forming somewhat undulating longitudinal

rows. — T. Bot. Soc. Edinb. Vol. VIH p. 237 PL III f. 15. A. S. Atl. CLXXXVII f. 42, 43.

Icon. n. PL II f. 21.

Marine: Corsica! Adriatic! Philippines! Australia (Grev.).

73. M. euxina Cl. (1892). — V. lanceolate. L. 0,o7; B. 0,o26 mm. Median line undulating.

Axial area narrow. Central nodule transversely dilated into a short stauros. Axial area narrow;

central area prolonged into the narrow, lunate lateral areas. Loculi 5 in 0, 01 mm. equal, quadrate,

forming a band reaching nearly to the ends. Strise 17 in 0,oi mm. coarsely punctate; puncta

about 18 in 0,oi mm. forming undulating longitudinal rows. Axial strise short. — Diatomiste I

p. 160 PL XXIII f. 9.

Marine: Baltjik, fossil!

74. M. entoleia Cl. (1892). — V. lanceolate. L. 0,07; B. 0,025 mm. Loculi 4 in 0,oi mm.
of equal size, rectangular, forming bands ending at some distance from the extremities. Median

line undulating. Axial area lanceolate, moderately broad. Striae 17 in 0,oi mm. punctate; puncta,

about 14 in 0,oi mm., forming longitudinal undulating rows. — Diatomiste I p. 160 PL XXIII
f. 8. A. S. Atl. CLXXXVIII f. 15 to 17.

Marine: Baltjik, foss.!
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A similar, not described, and insufficiently figured, form seems to be M. obtusa var. fluvia-

ilis Brun in A. S. Atl. CLXXXVIII f. 18.

75. M. antiqua Cl. (1893). — V. rbomboid. L. 0,o8; B. 0,o3 mm, Median line slightly

undulating. Axial area a narrow, lanceolate space. Loculi 6 in 0,o i mm., equal, quadrate, forming
a band inside the margin and ending at some distance from the extremities. Striae 18 in 0,oi

mm. parallel, very slightly radiate at the ends, punctate; puncta 18 in 0,oi mm., forming undu-
lating longitudinal rows. — Diatomiste II p. 16 PL I f. 19.

Marine: Karand, Hungary, fossU (Deby Coll.)!

76. M. cruciata Leud. Fortm. (1879). - V. rhomboid. L. 0,o85 to 0,122; B. 0,053 to 0,o57

mm. Central nodule transversely dilated into a stauros, not reaching to the margins. Median
line slightly undulating. Loculi? Lateral areas large, semilanceolate, crossed by faint stria?.

Striae marginal and axial. Marginal striae 8 to 9 in 0,oi mm. punctate; puncta 12 in 0,oi mm.
Axial striae short. — Nav. cruc. Lecd. Fortm. D. Ceylan p. 25 PL II f. 19. Mast. cruc. Cl. Dia-
tomiste I p. 65 PL X f. 4 (1891). A. S. Atl. CLXXXVII f. 50.

Marine: Ceylon (Le Tourneur CoU.)! Manilla (Deby Coll.)! Philippines!

77. M. Craveni Leud. Fortm. (1879). — V. rhombic-lanceolate. L. 0,ui; B. 0,o56 to 0,o6

mm. Median line almost straight. Central area irregularly rounded, moderately large. Loculi?

Lateral areas large, with numerous and irregular longitudinal rows (about 7 in 0,oi mm.) of

elongated puncta. Striae marginal and axial. Marginal striae 12 in 0,oi mm. punctate; puncta

about 14 in 0,oi mm. — Navicula Crav. Leud. Fortm. D. Ceylan p. 25 PL II f. 20. Mastogl.

Crav. Cl. Diatomiste I p. 66 PL X f. 5.

Marine: Colombo, Ceylon (Le Tourneur CoU.)!

78. M. Leudugeri Cl. a. Grove (1891). — V. rhombic-lanceolate. L. 0,12; B. 0,06 mm.
Median line undulating. Central area small, subquadrate. Axial area very narrow. Loculi 3 in

0,01 mm., quadrate, equal, forming a band, reaching to the extremities. Lateral areas broad, semi-

lanceolate, with numerous longitudinal rows (about 7 in 0,o 1 mm.) of short striae. Striae marginal

and axial, 14 in 0,oi mm. punctate; puncta 15 in 0,oi mm. forming undulating, longitudinal rows.

— Diatomiste I p. 65 PL X f. 3. A. S. Atl. CLXXXVI f. 13.

Marine: Macassar Straits! Singapore! Java!

79. M. lemniscata Leud. Fortm. (1879). — V. rhombic-lanceolate. L. 0,05 to0,088; B. 0,025

to 0,04 3 mm. Median line slightly undulating. Loculi 5 to 6 in 0,oi mm. quadrate, forming a

band reaching to the ends. Central area small, quadrate. Lateral areas large, semilanceolate,

with a few (3 to 4) longitudinal rows of short striae. Striae 15 to 16 in 0,oi mm. punctate; puncta

15 to 20 in 0,01 mm. — D. de Ceylon p. 35 PL III f. 29. A. S. Atl. CLXXXVI f. 14. Icon. n.

PL II f. 26. M. decora Leud. Fortm. 1. c. f. 32.

Marine: Madagascar (Van Heurck and Kinker Coll.)! Ceylon! Sumbava (Kinker CoU.)!

Manilla (Deby CoU.)! Macassar Straits (Grove CoU.)! Carpentaria Bay! Japan! Colon (Deby Coll.)!

80. M. javauica Cl. (1893). — V. rhomboid-lanceolate. L. 0,ii; B, 0,032 mm. Median line

slightly undulating. No axial or central areas. Loculi 3 in 0,oi mm. equal, rectangular, forming

a narrow band, reaching to the ends. Striae 16 in 0,oi mm. parallel, sHghtly radiate at the ends,

composed of elongated puncta, forming longitudinal, paraUel, straight rows, 12 in 0,oi mm. Sur-

face of the valve with a shallow, narrow, longitudinal depression, close to the median line. The

longitudinal rows of puncta are more distant on the depression. — A. S. Atl. CLXXXVIII f. 38.

Icon. n. PL U f. 22, 23.

Marine: Java! Sumatra (Grove Coll.)!
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81. M. obesa Cl. (1893). — V. broadly lanceolate, acuminate. L. 0,04; B. 0,024 mm. Me-
dian line slightly undulate. Axial area very narrow. Central area quadrate, extending into

narrow, lunate lateral areas. Loculi 6 in 0,oi mm. equal, quadrate forming a band, ending near

the extremities. Strise 12 in 0,oi mm. composed of coarse and distant puncta. Between the strige

and the lateral areas are a few rows of elongated puncta. — Diatomiste II p. 15 PL I f. 16.

Marine: Java!

82. M. Temperei Cl. (1890). — V. elliptic-lanceolate. L. 0,n; B. 0,o4 mm. Median line

undulate. Axial and central areas indistinct. Loculi? Lateral areas lunate with about 5 undu-

lating longitudinal rows of elongated puncta. Striae 10 in 0,oi mm. punctate; puncta 10 in 0,oi mm.
forming undulate longitudinal rows. — Diatomiste I p. 23 PI. Ill f. 3.

Marine: Japan, fossil!

Nearly akin to M. JelinecJcii, probably a variety of it.

83. M. Jelineclcii Grun. (1863). — V. rhombical. L. 0,o6 to 0,ii; B. 0,o25 to 0,o45 mm.
Median line almost straight. Axial area small, transverse. Loculi 3 to 4 in 0,oi mm. delicate,

with rounded interior edges, forming a narrow band, reaching to the apices. Lateral areas large,

with faint prolongations of the striae. Striae 13 to 14 in 0,oi mm punctate; puncta 10 to 18 in

0,01 mm. forming irregular, oblique rows. — Navic. Jel. GtRUN. Verh. 1863 p. 151 PI. V f. 12.

Mastogl. Jel. Gedn. Novara p. 99 PI. I t 11. T. M. See. 1877 p. 174 PI. CXCV f. 1. A. S. Atl.

CLXXXVII f 49. Nav. quarnerensis var. dilatata Petit D. Campbell p. 21 PL V f. 24? Nav.

suhrhomboidea Castr. Voyage challenger D. p. 30 PL XX f. 4? Mastogl. Jel. var. italica B. A. S.

Atl. CLXXXVII f. 48.

Marine: Mediterranean Sea! Seychelles (Van Heurck Coll.)! Madagascar (Van Heurck Coll.)!

Java! Sumbava (Kinker Coll.)! Manilla (Deby Coll.)! China! West Indies! Brazil!

Var. fossilis Cl. — L. 0,o7; B. 0,03 mm. Striae 12 in 0,oi mm. the median alternately

longer and shorter. Puncta 14 in 0,oi mm.
Marine: Russia, fossil (Deby Coll.)!

Var. marina (Jan. a. Rabh.?) Cl. — V. rhomboid. L. 0,04 to 0,o7; B. 0,oi7 to 0,025 mm.
Loculi 4 to 5 in 0,01 mm. Lateral areas narrow, frequently with a row of short striae at their

exterior edges. Striae 17 to 18 in 0,oi mm. finely punctate; puncta 25 in 0,oi mm. Nav. mar.

Jan. Eabh. D. Honduras p. 10 PL II f. 16? Icon. n. PL II f. 18.

Marine: Honduras (Jan. Rabh.), Manilla (Deby Coll.)! Java! Philippines (Grove Coll.):

84. M. submarginata Cl. and Grun. (]881). — V. lanceolate subacute. L. 0,o4 to 0,055;

B. 0,017 to 0,018 mm. Median line straight. Central area quadrate, merging into the lunate,

structureless, or faintly striate, large lateral areas. Loculi rudimentary 5 to 8 in 0,oi mm. Strife

19 in 0,01 mm. punctate; puncta 23 in 0,oi mm. — N. R. D. p. 4 PL 1 f. 2.

Marine: Galapagos Islands! Campeachy Bay (Grun.).

85. M. Kellerii Pant. (1889). — V. elliptic-lanceolate. L. 0,09 to 0,12; B. 0,o33 to 0,036

mm. Median line undulate. Central and axial areas small or indistinct. Loculi 4 in 0,oi mm.,

equal, quadrate, forming a band extending along the whole margin. Depressed lateral areas lunate

with crowded longitudinal rows (6 in O.oi mm.) of short striae. Striae 14 to 15 in 0,oi mm. punc-

tate; puncta about 10 in 0,oi mm. — Navicula Kellerii Pant. II p. 49 PL XXIII f. 351.

Marine: Hungary, fossil, Bory!

86. M. japonica Cl. (1892). — V. elliptic-lanceolate. L. 0,045 to 0,065; B. 0,02 to 0,027

mm. Median line strongly undulate. Axial area narrow, distinct. Loculi 6 in 0,oi mm. equal,

quadrate, forming a band, ending in the apices. Striae 16 in 0,oi mm., of elongated puncta,

forming longitudinal parallel rows, 12 in 0,oi mm.; the two rows next to the median line more
distant. — Diatomiste I p. 162 PL XXIII f. 16.

Marine: Japan (Tempere)!
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87. M. seriata Cl. a. GtROVb (1891). — V. broadly lanceolate, acuminate. L. 0,06; B. 0,036

mm. Median line undulate. Central area small, rounded. Loculi 4 in 0,oi mm. equal, quadrate,

forming a band reaching to the ends. Surface of the valve with 5 to 6 shallow, longitudinal

furrows on each side of the median line. Strise 16 in 0,oi mm., radiate throughout, in the middle

alternately longer and shorter, finely punctate. — Diatomiste I p. 66 PI. X f 6.

Marine: Macassar Straits (Grove Coll.)!

All these species from M. Leudugeri are intimately connected. M. seriata combines them

with M. quinquecostata var. rhombica

88. M. quinquecostata Grun. (1860). — V. elliptical to subrhomboid. L. 0,057 to 0,i04;

B. 0,022 to 0,03 mm. Median line more or less undulate. Central area small. Loculi 4 to 5 in

0,01 mm. almost equal, forming a band reaching nearly to the ends. Striae 16 in 0,oi mm.,

slightly radiate, finely punctate; puncta forming close, undulate, longitudinal rows. Striae crossed

on each side of the median line by 2 or 3 longitudinal, narrow depressions. — Verh. 1860 p. 578

PI. Vn f. 8. Hantzsch D. Ostind. Arch. p. 20 f. 6. Perag. D. Villefranche PI. Ill f. 21. Navic.

oUvacea Leud. Forth. D. Ceylan p. 32 PL II f. 23 (1879). Mast, ohscura Leud. Fortm. 1. c. p. 36

PI. Ill f. 33 (1879). Navie. Egeria Pant. Ill PI. XLII f. 578 (1893)? Mast. Grunowii A. S. Atl.

CLXXXVI f. 1 to 7.

Marine: Mediterranean and Adriatic Seas! Cape of Good Hope! Kerguelen's Land (Castr.),

Sumbava! Java! Samoa!

Var. herguelensis Castr. (1886). — Elliptical. L. 0,o.3 to 0,045; B. 0,oi8 mm. Loculi 5 in

0,01 mm. Striae 27 in 0,oi mm. — M. herg. Castr. Voyage Challenger D. p. 22 PI. XV f. 11.

Marine: Labuan! Upolu (Grun.), Kerguelen's Land (Castr.).

Var. concinna A. S. (1893). — V. almost rhomboid. L. 0,05; B. 0,022 mm. Loculi some-

what unequal, forming an undulate band along the margin. Striae 22 to 23 in 0,oi mm. — M.

cone. A. S. Atl. CLXXXVI f. 9.

Marine: Corsica! Pithyusian Islands! Samoa!

Var. elongata Lexjd. Fortm. (1879). — V. narrow, rhombic-lanceolate. L. 0,iO5 to 0, iii;

B. 0,03 mm. Striae 15 in 0,oi mm. Puncta about 19 in 0,oi mm. forming longitudinal rows. —
M. elong. Leud. Fortm. D. Ceylan p. 35 PL III f. 31. A. S. Atl. CLXXXVI f. 12.

Marine: Madagascar (Van Heurck Coll.)! Ceylon (Leud. Fortm.).

Var. rhombica Ol. — V. rhomboid. L. 0,072; B. 0,036 mm. Median line slightly undulate.

Central nodule very small. Loculi 3,5 to 4 in 0,oi mm. Striae 15 in 0,oi mm., slightly radiate,

stronger at the margin, fainter inwards, crossed by about 4 longitudinal shallow depressions,

punctate; puncta about 20 in O.oi mm.
Marine: Ceylon! Madagascar!

M. quinquecostata is a very variable species, closely connected with all the above forms from

M. cruciata. More or less connected with M. quinquecostata are M. quinquecostata var. neapolitana

Brun (A. S. Atl. CLXXXVI f. 10), M. sinuata A. S. (1. c. f. 11), M. mauritiana Brun (A. S.

Atl. 1. c. f. 28), M. sansibarica A. S. (1. c. CLXXXVII f. 44), all forms, of which I have had

no opportunity of examining original specimens.

Additional.

M. Brunii A. S. (1893) — appears to be allied with M. fallax — Atl. CLXXXVIII f. 27.

M. chersonensis A. S. (1893) — seems to be related to M. elegans, but the figure is in-

sufficient for identification. — Atl. CLXXXVI f. 31, 32.

M. divergens A. S. (1893) — a characteristic form, which however I cannot class in the

system as the figure is not sufficient. — Atl. CLXXXVII f. 52.
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M.? dubia Cl. N. Sp. — V. broadly lanceolate, with cuneate ends. B. 0,07; B. 0,o3 mm.
Median line straight. No axial area. Central area small, orbicular. Along the median line is a

row of elongated puncta. Strise 16 in 0,oi mm. composed of distant, elongated puncta, forming

undulating, longitudinal rows, about 12 in 0,oi mm. Loculi not seen. — PI. II f. 38.

Marine: Barbados, foss.

!

This form, of which I have found one specimen only, is perhaps a Navicula, but if so I

know of no allied form, nor am I acquainted with any kindred species of Mastogloia.

M. egregia A. S. (1893) — a form of the group of M. lemniscata. — Atl. CLXXXVI f. 16.

M. electa A. S. (1893). — V. lanceolate, subapiculate. L. 0,056; B. 0,022 mm. Axial area

narrow, but distinct. Transverse striae 12 in 0,oi mm., slightly radiate throughout, composed of

puncta, arranged in obliquely decussating rows. Loculi 3 in 0,oi mm. of equal size, quadrate,

forming a band extending to the extremities. — Atl. CLXXXVII f. 3. Seems to be akin to

M. rostellata and M. asperula.

Marine: Sandwich Islands (Atl.).

M. Foliolum Brun (1893). — The figure is insufficient for description. — A. S. Atl.

CLXXXVII f. 45.

M. funafutensis A. S. (1893). — V. lanceolate, apiculate. L. 0,046; B. 0,oi8 mm. Median

line straight. No areas and no furrows. Strise 9 in 0,oi mm. almost parallel, of coarse equi-

distant puncta, 9 in 0,oi mm. Loculi 7 in 0,oi mm. rectangular, forming a marginal band, ex-

tending to the extremities. — Atl. CLXXXVII f. 13. Characteristic species.

Marine: Eunafuti (Atl.).

M. Griindleri A. S. (1893). — V. rhomboid-lanceolate. L. 0,045; B. 0,oi8 mm. Central

nodule unusually elongated. No areas. Strise 13 in 0,oi mm. transverse, composed of distinct

puncta. Loculi 5 in 0,oi mm., quadrate, in a marginal row reaching to the ends of the valve. —
Atl. CLXXXVIII f. 26. Seems to be akin to M. affinis.

Marine: Campeachy Bay!

M. intersecta A. S. (1893) resembles M. erythrcea, but the fig. which shews longitudinal

lines, is too little detailed for description and identification. — Atl. CLXXXVI f. 38.

M. (Orthoneis) latericia A. S. (1893). — V. broadly elliptical, with subrostrate ends. L. 0,07;

B. 0,04 mm. Median line straight. No areas. Transverse rows of alveoli 7 in 0,oi mm. slightly

radiate. Alveoli rectangular, arranged in obliquely decussating, curved rows. Loculi 4 in 0,oi

mm. rounded quadrate, of equal size, forming a marginal band, extending to the extremities. —
Atl. CLXXXVIII f. 40. A remarkable species, in some respects allied with M. asperula.

Marine: Kings Mill Island (Atl.).

M. peracuta Janisch (1893). An apiculate form, apparently akin to M. Rhombus, but the

figure is too little detailed for identification — Atl. CLXXXVII f. 37.

M. radians A. S. (1893). — Probably no Mastogloia, but a small form of Diploneis nitescens,

at any rate too insufficiently figured to be admitted in to the system. — Atl. CLXXXVIII f. 28.

M. remota A. S. (1893). — The figure is not sufficient for description. — Atl. CLXXXVIII f. 29.

M. tumescens A. S. (1893). — This form is too imperfectly figured to be admitted into

the system. — Atl. CLXXXVII f. 20.

Stismaphora Wallich (1860). This genus, of which I have not seen any species, was founded by
Wallich (T. M. S. VIII p. 43). It seems to be akin to Mastogloia and comprises two pelagic species:

1. S. rosirata Wallich (1860). — V. lanceolate, slightly gibbous in the middle, abruptly

constricted between the middle and the ends. L. 0,09 to 0,095; B. 0,oi4 to O.ois mm. Along the

median line is a row of equidistant puncta. Loculi 2 on each side, small, cuneate. — T. M. S.

VIII p. 43 PI. II f. 5, 6. — Pelagic: Indian Ocean (W.), Honduras (Grun.).

2. S. lanceolata Wallich (1860). — V. lanceolate, acute. Median line without puncta,

otherwise as S. rostrata. — L. c. f. 7, 8. — Pelagic: Indian Ocean.
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Aclinaiitliese.

Frustule with dissimilar valves, the upper without, the lower with, central nodule and me-
dian line, usually bent along the longitudinal (Cocconeis) or along the transverse axis (Achnanthes).

As early as 1783 O. F. MtJLLBR observed an Aehnanthes, named by him Conferva armillaria

(= A. longipes). Another species was in 1819 named by Lyngbye Echinella stipitata {A. brevipcs).

The generic name Achnanthes was given in 1822 by Bory St. Vincent. In his Conspectus criticus

diat, 1832, J. Agardh defined the genus as »frustilla (1. articuli) convexa, pauca, in frondem vexilli-

formem (vexillum) stipitatum coadunata* (coordinata?) KtJTZiNG, who correctly observed that the

lower valves only of Achnanthes and Cocconeis have a central nodule, formed in 1844 a section

^Monostomaticce^ (Bac. p. 70) comprising the Cocconeidece, with the genera Cocconeis and JDory-

phora, and the Achnanthece, including the genera Achnanthes, Achnanthidium and Cymbosira, di-

stinguished by the genuflexed frustules, Achnanthes comprising stipitate, Achnanthidium free living

forms, and Cymbosira those, in which the frustules are connected as in Diatoma. Heiberg (Consp.

Grit. Diat. 1863) rejected these distinctions, as founded exclusively on the manner in which the

frustules occur in the living state, but retained the names Achnanthes and Achnanthidium, the

former for those forms which have a double structure, of costse, alternating with double rows of

puncta; the latter for those which have no costse. This view has not been adopted. Grunow

(Verb. 1860 p. 511) included in the family Achnanthece, besides Achnanthes and Achnanthidium,

both in the sense of Kutzing, also Cocconeis, and Rhoicosphenia, a genus formed for receiving

Gomphonema curvatum of older authors; but in the year 1862 (Verh. p. 116) he separated as a

distinct family Cocconeidece, comprising Cocconeis, Campyloneis and Rhaphoneis. He published in

1880 (Arct. Diat. p. 17) a very valuable synopsis of Achnanthes, retained A. longipes in the

same genus as A. subsessilis, but reserved the name Achnanthidium for A. flexellum, or Cocconeis

Thwaitesii W. Sm.

The genus Cocconeis was formed in 1838 by Ehrenberg. The species of this genus usually

have a broad, elliptical outline, and live attached to algse by their lower valves, which is probably

the cause that the frustules are genuflexed along the longitudinal axis, thus differing from Ach-

nanthes, in which genus the frustules are genuflexed along the transverse axis. In course of time

a number of diatoms with elliptical outline were described by authors as Cocconeis, although their

valves were similar, and in 1867, Grunow (Novara p. 8) tried to bring order into this chaos. He

there defined the family Cocconeideee as follows:

»Naviculoid diatoms, attached by their flatter side to algse, with or without gelatinous

envelopes; with dissimilar and bent, or similar and straight valves. Interior costate stratum of

the lower or of both valves absent, present in a rudimentary state, or strongly developed by

the vertical elevation of the ribs into marginal loculi».

He included in this family Campyloneis, Cocconeis, Orthoneis and Mastogloia In the genus

Anorthoneis, formed for receiving Cocconeis excentrica, he sees a connecting link between Cocconeidece

and Cymbellece. In the year 1880 (Arct. Diat. p. 16) he separated Mastogloia and Orthoneis, in-

cluding them in a new family, Mastogloiacece.

The true Cocconeideai and Achnanthese resemble each other in the dissimilarity of their

valves, the lower being naviculoid, the upper without central nodule and median line, but with

an axial pseudo-raphe or area. The only respect in which they differ is in the manner in which

the frustules are genuflexed, but the latter characteristic is not of generic importance. One may

easily feel inclined to unite in one group or family all diatoms with dissimilar valves, and form

new "genera of species which are related. Although this course appears to me to be the only

one, by which one may hope to bring order into the chaos of forms, I consider that such a

family would be far from a natural one, and would comprise widely different types. The dissimi-
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larity of the valves appears to me, just as the asymmetry, rather as a facies common to different

types, than a characteristic of allied forms. There are among the true naviculoid diatoms several

more or less arcuate forms with slightly or strongly dissimilar valves, although both have a

central nodule and a median line. For such forms, belonging to the sections Lineolatee and Micro-

stigmaticse of Navicula Grunow formed the genus Rhoiconeis, and Pbragallo has recently proved

that the valves of Gyrosigma compacfum are very dissimilar. In Bhoicosphenia, which belongs

to the true Achnanthese, we meet with a form, which in many characteristics, especially of the

cell-contents, appears to be nearly akin to Gomphonema. Many of the species of Cocconeis have a

loculiferous rim and are so nearly akin to the elliptical forms of Mastogloice, that it seems justifiable

to believe them to be M-astogloice, degenerated by their parasitical habits. It thus appears that the

flexure of the frustule is connected with a dissimilar development of the valves, and the differences

become more striking, when the frustules are stipitate or attached to algae or other objects. The

lower valve maintains its naviculoid characteristics, but the upper undergoes more or less com-

plete changes. From this it seems probable that the forms of Cocconeis and Achnanthes are Naviculm

degenerated by their manner of living. The original Naviculse probably belonged to very different

types and have undergone analogous changes. 1 think it evident that Cocconeis and Achnanthes

comprise forms which frequently have very little real affinity. The classification offers many
difficulties, but I believe that to this end the structure of the lower valve is of more importance

than that of the upper valve. A characteristic, which appears to me to be also of importance, is

the presence or absence of a marginal rim, which occurs in C. PlacentulcL, C. Scutellum and others,

and is probably of the same nature as the loculiferous plates in Mastogloia. Some forms are probably

akin to the section Mesoleice of Navicula, as C. minor to Navicula Eotaeana. Others, such as

C. reticulata seem to be connected with the section Punctatai. The curious A. danica is remarkable

for the highly inclined striae of the lower valve and resembles in this respect the section Hetero-

stichce of Navicula. If we consider also that Rhoicosphenia is a Gomphonema-like Achnanthes, we
feel that the family Achiianthese represents rather a facies belonging to widely different types

than a family of allied species. The interior of the cells and the formation of the auxospores

point to the same conclusion. There is a great resemblance in this respect between Cocconeis

Pediculus and Achnanthes lanceolata, both having a single chromatophore-plate along the upper

valve, but in Achnanthes brevipes the chromatophore-plates are two, placed along the walls of the

connecting zone, as in Navicula.

It is possible that by a long continued degeneration, the lower valve of the frustule may
also lose its central nodule and median line, in which case the form would become a Rhaphoneis.

Some points of resemblance between Achnanthes and Rhabdonema (and its allied genera) seem to

exist. In Gephyria we meet with the arcuate and stipitate frustule of Achnanthes. The structure

of the upper valve of A. groenlandica and A. longipes is the same as in Rhabdonema. The
zone of both forms is striate, and rudiments of septa exist in A. groenlandica and A. baccata,

also in Rhoicosphenia curvata. There is certainly a great difference between Rhabdonema (and

allied genera) and Achnanthes in the cell-contents, but it may be observed that the chromato-

phore-plate of Cocconeis by its marginal incisions seems to have a tendency to become split up in

several patches.

In a truly natural system the genera, belonging to the Achnanthese, would be distributed

in widely distant places, but I think it advisable, to avoid a too intricate synonymy, to keep

them provisionally together in a family, and to retain for the forms the old generic names of

Cocconeis and Achnanthes, under which they are usually known. For the new subgenera, which I

propose, I give the following key:

^ / Valves asymmetrical . . 2,

\ — symmetrical . . .... . . .... 3.

I Asymmetrical to the longitudinal axis . . . Anorthoneis Grun.
'

I
— — transverse Rhoicosphenia Gkun.
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{Frnstules with an interior skeleton , Campyloneis Geun.
— —: a marginal rim 4.

— without skeleton or rim . . .... 5.

.
J
Upper valve costate, eostse alternating with double rows of puiicta . . Pleuroneis Cl.

I — — punctate-atriate . Cocconeis Cl.

,
I
Lower valve with costae alternating with double rows of punota . Achnanthes Boey

I — —^ ecostate

.

. . . . . . 6.

^ ( Upper valve costate .... . 7.

( — — not costate .... 8.

. ( Axial area of the upper valve broad or lanceolate . . . Heteroneis Cl.

\ — — — — — narrow or a rib . . . . . . 10.

Eucocconeis Cl.

lanceolate . .... 9.

„
I
Structure: finely punctate striae . . Microneis Cl.

"
\ — coarsely punctate striae ... Achnanthidium Cl.

..„
I
Valve elliptical . . . Disconeis Cl.

I — lanceolate or rhomboid . . . . Actinoneis Cl.

o J
Valve broadly elliptical . .

I — narrow, linear or lane

Rhoicosphenia Grun. (1860).

Valves dissimilar, strongly asymmetrical to the transverse axis, clavate. Upper valve

without central nodule and median line, but with an axial area. Lower valve with central nodule

and longitudinal line. Structure of both valves : transverse, finely punctate strise. Frustule usually

stipitate, cuneate, with short diaphragms at the ends. Connecting zone not complex.

Oell-contents a single chromatophore-plate along one of the interior walls of the zone and

both valves, with the opening along the other wall of the zone, with slight sinuses at the base

and the ends, and also towards the ventral nodule; but there is no deep fissure below the median

line. Division of the plate as in Gomphonema (Pfitzer, Bau u. Entw. p. 91). In conjugating

the cells behave as Goniphonema, but when the auxopores attain to the length of the mother-cells

they become enclosed in a silicious, transversely costate, membrane, inside which the primordial

cells originate (Thwaites).

The species which for long was the only one in this genus was in 1833 named by Kutzing

Gomphonema minutissimum, or G. curvatum, and was first (1860) by Gkunow removed as Ehoico-

sphenia curvatum to the family Achnantheae. Notwithstanding the dissimilarity of the valves

Bhoicosphenia bears a close resemblance to Gomphonema both in exterior and interior respects.

There is also some affinity to the Tabellariea, especially in the diaphragms at the ends of the

frustule.

1. R. curvata Ktixz (1833). — V. clavate, with rounded, obtuse upper end, and more

narrow, attenuated, obtuse base. L. 0,oi5 to 0,025; B. 0,oo3 to 0,045 mm. Upper V. with narrow,

centrally placed axial area, and parallel striae, about 16 in 0,oi mm. Lower V. with narrow

or indistinct axial, and small elongated, central area. Median line with somewhat distant

central pores, and about 15 strise in 0,oi mm., radiate throughout and stronger in the middle. —
Gomphonema minutissimum Ktixz. Dec. N:o 76 (1833) according to Lagst. G. curvatum Kutz.

Linnaa X p. 567 PI. XVI f. 51 (1833), according to Lagst. W. Sm. B. D. p. 81 PI. XXIX
f. 245, 246. Bhoicosphenia curvata V. H. Syn. p. 127 PL XXVI f. 1 to 3. Gomph. marinum

W. Sm. B. D. I p. 81 PI. XXIX f. 246.

Fresh and brackish water: Arctic America! Greenland! Spitsbergen! Finmark! Cape Desch-

neff! Behring Island! Europe generally, Baltic and Caspian seas! Atlantic coasts of Europe and

America! Cape Good Hope (Grun.), New Zealand (Grun.), S:t Pauls Island! Honduras (Jan. Rabh.).

Var. major Cl. — L. 0,07; B. O.008 mm. Striae 9 in 0,oi mm.

Fresh water: Pitt River, Oregon!
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Var. fracta ScuuM. (1862). — V. almost symmetrical, gibbous in the middle, from which it

tapers to the ends. L. 0,o34 to 0,o4 7; B. 0,oo5 to 0,oo7 mm. Striae 9 in 0;oi mm. — Gomph.
fractum Schum. P. D. p. 187 f. 32.

Fresh and brackish water: KOnigsberg, Baltic (Schum.), Caspian Sea (G-run.).

2. R. Yan Heiirckii G-run. (1881). — V. slightly clavate or broadly lanceolate, obtuse.

L. 0,007 to 0,009; B. 0,oo3 to 0,oo5 mm. Upper V. with broad, lanceolate area, and radiate mar-

ginal strise, 14 to 15 in 0,oi mm. Lower V. without distinct area, and radiate striae, 18 in 0,oi

mm. — V. H. Syn. p. 127 PL XXVI f. 5 to 9.

Fresh water: Belgium (V. H.).

Anorthoneis Grun. (1867).

Valves dissimilar, orbicular. Upper valve without central nodule and median line, but with

an excentric axial area. Lower valve with excentric median line and central nodule. Structure

of both valves similar: puncta arranged in radiate strise.

This genus was proposed by G-rtjnow (Nov. p. 9) for Gocconeis excentrica Donk., the closer

affinities of which species are obscure, although there is some resemblance in the structure to

Mastogloia crihrosa.

1. A. excentrica Donk. (1858). — V. orbicular, 0,025 to 0,045 mm. in diameter. Upper
valve with a narrow axial area not reaching to the margin and dilated in the middle to a small,

rounded central area. Strise 10 in 0,oi mm. radiate throughout, in the middle alternately longer

and shorter, distinctly punctate; puncta 10 in 0,oi mm. forming longitudinal or irregularly oblique

rows. Striae and puncta closer towards the margin, about 13 in 0,oi mm., which gives the valve

the appearance of being bordered with a rim. Lower V. thinner, with distinct median line, the

ends of which do not reach the margin. Central pores approximate. Axial and central area in-

distinct. Striation as in the upper valve. — Coccon. excentr. Donk. T. M. S. VI p. 25 PI. Ill

f. 11. A. S. Atl. CXCin, 57.

Marine, aestuaries: Firth of Tay! English Channel! Mount Desert Island, Maine!

This species lives free among the sands of the beach, not attached to algae.

2. A. ourystoma Cl. N. Sp. — Upper V. almost orbicular, about 0,o4 mm. in diameter.

Axial area large, lanceolate. Striae throughout radiate and alternately longer and shorter, 14 (at

the margin) or 10 (at the area) in 0,oi mm., composed of puncta, larger towards the area (about

10 in 0,01 mm.) than at the margin (about 12 in 0,oi mm.) and forming undulating longitudinal

rows. — PL III f. 12.

Marine: Pensacola!

Of this species I have seen some few upper valves only, but Grunow sent me, many years

ago, a shetch of a similar valve with central nodule and median line under the ms. name of Alloio-

neis cocconeiformis N. Sp. It seems to be nearly allied to the symmetrical Gocconeis Kinkeri

A. S. Atl. CXCI, 37.

Campyloneis Grun. (1862).

Valves dissimilar, in outline elliptical or orbicular. Upper valve without central nodule

and median line, with radiate rows of coarse puncta or alveoli. Lower valve with central nodule

and median line, with radiate, finely punctate strife. Between both valves, and connected to the

lower valve by some vertical processes, is an interior silicious skeleton of more or less com-

plicated structure.
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C. Grevillei was described 1853 by W. Smith as Cocconeis, but in 1862 (Verb. p. 115)

Grunow placed it in Campyloneis, a new genus which he formed for the reception of an allied

form, C. Argus, now considered as a variety of C. Grevillei. The most striking feature in Campy-
loneis is the interior silicious skeleton, which is frequently found isolated from the valves. This

skeleton, which varies greatly in its form, is in the entire frustule attached by some vertical

processes to the lower valve. It is evidently analogous to the annulus of several Cocconeis-torms

and to the loculiferous plate of Mastogloia.

Campyloneis lives attached to marine algffi and occurs in temperate and tropical seas,

where it is plentiful, and occurs in a great variety of forms, which are all closely connected, how-

ever different they may appear.

1. C. Grevillei W. Sm. (1853). — V. broadly elliptical, with rounded ends. L. 0,02 to

0,01; B. 0,017 to 0,09 mm. Upper V. with or without a depressed axial part, with transverse

rows of puncta or alveoli. Lower valve with straight median line, not reaching to the margin;

its central pores approximate. Striation much iiner than on the upper valve.

This most variable species comprises a number of forms, which may be distributed in the

following varieties:

Var. Argus G-run. (1862). — L. 0,03 to 0,05; B. 0,025 to 0,05 mm. Upper valve with a

more or less distinct, narrow axial area. Transverse rows of puncta about 6 in 0,oi mm. Longi-

tudinal rows 5 to 6 in 0,oi mm. Lower V. with 14 striae and 18 puncta in 0,oi mm. Interior

skeleton of distinct transverse ribs, united to an axial rib. — Campyl. Argus Grun. Verh. 1862

p. 429 PL VII f 9, 10. Novara p. 10. V. H. Syn. PI. XXVIII f 16. Bhaphoneis suborbicularis

O'Meara M. J. (n. s.) VII PI. VII?

Marine: English Channel! Galway (Grove Coll.)! Iceland (Grun.)! Island of Ehea (Singapore)!

Var. typica Cl. — L. 0,o3 to 0,o6; B. 0,025 to 0,o4 mm. Upper V. with a depressed, lanceo-

late area. Strise 6 in O.oi mm., outside of the area composed of distinct puncta, inside of short

ribs, formed of fused puncta. Lower V. as in Var. Argus. Striae about 18 in 0,oi mm. Skeleton

of transverse ribs connected by an axial and, usually, by several lateral ribs. — Coccon. Grev.

W. Sm. B. D. I p. 22 PI. Ill f. 35. Campyl. Grev. Grun. Novara p. 11 1867. Petit D. de Camp-

bell PI. IV f. 5. V. H. Syn. PL XXVIII f. 10, 11. Camp. Grev. var. obliqua Grun. Nov. p. 11

PL I f. '5 (small form). Coccon. villosa Perag. D. de Villefranche PL IV f. 35 (lower valve)?

Marine: S:t Pauls Island (Grun.), New Zealand! Sandwich Islands! Japan! Ceylon! Gala-

pagos Islands! Monterey! West Indies! Eng. Channel (W. Sm.).

Var. microsticta Grun. (1881). — L. 0,o4 to 0,05; B. 0,0.32 to 0,035 mm. Upper valve as

in Var. Argus, skeleton as in Var. typica. Strise 7 in 0,oi mm. — V. H. Syn. PL XXVIII f. 8, 9.

Marine: King Georges Sound!

Var. regalis Grev. (1859). — Almost orbicular. L. 0,o7 to 0,i; B. 0,o5 to 0,09 mm. Upper

valve with depressed lanceolate area, the interior part of which forms a structureless, more or less

narrow space. Alveoli rectangular, inside finely punctate, forming radiate rows, about 4 in 0,oi

mm., on the depressed area, at least at its marginal part, prolonged. Lower V. as in the other

varieties, but more coarsely striate, striae 8 in 0,oi mm. Puncta of the strise 8 in 0,oi mm. In-

terior skeleton very complicated, having at the margin radiate costae IV2 to 2 in 0,oi mm., which

send off numerous short lateral branches. — Cocconeis regalis Grev. M. J. VII p. 156 PL VII f. 1.

V. H. Syn. XXVIII f. 13, 14 (small form).

Marine: Japan! Californian guano (Grev.), S:ta Monica, fossil!

The varieties of Camp. Grevillei are exceedingly variable. The interior skeleton especially

is subject to great variations. Cocconeis radiata Greg. (T. M. S. V p. 68 PL IV f. 26; 1857) is

probably the interior skeleton of C. Grevillei. In the deposit of Oamaru occur very complicated

skeletons of a form akin to the var. regalis. A similar skeleton is named by Brun Cocconeis
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Totaree Diatomiste II PL VI f. 5. As Campyoneis notahilin Brun has described a form from Ro-

driguez, which, to judge from the figure seems not to differ essentially from C. Grevillei.

Oocconeis (Ehb.) Cl.

Valve in outline broadly elliptical. Upper valve ecostate, with a more or less narrow longitu-

dinal axial area. Structure: puncta or alveoli arranged in transverse and, frequently, longitu-

dinal rows. Lower valve usually with a marginal line or marginal area. Between the valves is

a more or less rudimentary, loculiferous annulus. Frustules usually bent along the longitudinal

axis. Cell-contents (of C. Pediculus) a single chromatophore-plate, along the inside of the upper

valve, lacerate at the margin and with a deep sinus from the margin to the centre, where the

nucleus is embedded in the central plasma-mass (Pfitzer, Bau u. Entw. p. 87). In conjugation

two cells split at the lower valve and secrete a voluminous gelatinous mass, inside which is

formed a large globular auxospore, the exosporium of which is hyaline and without ribs. The in-

terior of the auxospores contains a lacerate endochrome-plate (Bqrscgw: Sussw. Bac. p. 97).

This genus comprises the most common species of the old genus Cocconeis. The obsoletely

loculiferous rim indicates that these species are akin to Mastogloia, -prohahlj degenerated forms of

that genus. In several forms of V. Scutellum the rows of puncta end near the margin in short

double rows of smaller puncta, as is also the case with Mastogloia {Orthoneis) splendida.

All these forms, C. gihhocalyx perhaps excepted, live attached to algaj and other objects

in the water by the lower valve. G. Placentula, C. Pediculus and C. Disculus live in fresh, but

also, especially G. Pedic, in brackish water. The other species are marine, but G. Scutellum

also occurs in brackish water.

Artificial hey.

— straight ... .2.
^ j Median line sigmoid . C. australis Pet.

I
Axial area of the upper valve lanceolate .... . 3.

— — — — linear . . 4.

'{
{

Area very hroad. Marine .... . ... C. grata A. S.

moderately broad. Freshwater habitat C. Disculus Schum.

. / Upper valve finely striate . . . . . . 5.

I
— — with coarse puncta or alveoli

.

.... 6.

,. j Upper valve with a marginal line . . . C. Placentula Ehb.
"^

' \ — — without ... . C. Pediculus Ehb.

„ j Upper valve coarsely reticulate . . . . C. Van HewcMi Cl.

\ — — — punctate 7.

j Margin of the upper valve finely striate ... 8.

\ — — — — not — . . . . . . 9.

f Rows of puncta in the upper valve 4 to 5 in 0,oi mm. C. granulifera Grun.Q
^ — 8 to 9 — — C. cruciata Pant.

- ( Valve lanceolate . . . . . C. gibbocalyx Brun.

I
— elliptical ... . 10.

Puncta of the upper valve forming equidistant transverse and (usually)

10. {
straight longitudinal rows C. Scutellum Ehb.

— not — — — — C. distans Greg.

1. C. granulifera (Jrbv. (1861). — Outline elliptical, with broad, rounded ends. L. 0,02 8

to 0,05 7; B. 0,018 to 0,038 mm. Upper V. with finely striate margin (striae 17 in 0,oi mm.),

narrow axial area and radiate rows (4 to 5 in 0,oi mm.) of large puncta (about 5 in each row).

Lower V. with finely striate margin (strise 20 in 0,oi mm.). Axial area indistinct; central area

small rounded. Median line straight, reaching to the margin. Strise about 13 in 0,oi mm. strongly
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radiate and distinctly punctate. Marginal area narrow. — T. M. S. IX p. 73 PI. VIII f. 19.

A. S. Atl. CXCIII, 34. Icon. n. PI. II f. 36, 37. C. distans Greg. D. of Clyde p. 490 PL IX
f. 23 (1857). Pritch. Inf. PI. VII f 38. C. regalis Per. D. de Villefranche p. 37 PL II f 12?

Marine: Coasts of Scotland (Greg, Grev.) and Norway! Balearic Islands! Galapagos Islands!

2. C. Pediculus Ehb. (1838). — Outline broadly elliptical, freijuently subrliomboidal or

malformate. L. 0,oi5 to 0,03; B. 0,oi to 0,0 2 mm. Upper V. with a linear, axial area somewhat
constricted in the middle. Strise 17 to 18 in 0,oi mm. finely punctate; puncta forming undulate,

longitudinal rows. Lower V. frequently with traces of a loculiferous rim. Axial area indistinct.

Central area small, suborbicular. Strise 16 to 17 in 0,oi mm. finely punctate, radiate, not reaching

to the margin, where is a hyaline, narrow rim. Annulus with rudimentary loculi. — Inf. p. 194.

PI. XXI f. 11. W. Sm. B. D. I PI III f. 31. V. H. Syn. p. 133 PL XXX f. 28 to 30. A. S.

Atl. CXCII, 56, 58 to 63. Cocc. sigmoidea Schum. P. D. II Nachtr. PL I f. 14? G. ienera Schum.

II Nachtr. p. 54 f. 15? G. Placentula var. haltica Dannf. p. 14 PL I £ 1 (1882)? G. excentrica

Gdtw. Mater, p. 27 f. 22?

Fresh or brackish water: throughout Europe! Baltic! Caspian Sea (Grun.)! Michigan!

Ecuador

!

Var. Salinarum Pant. (1889). — L. 0,02i; B. 0,oi2 mm. Striee of the lower valve 25 in

0,01 mm. - Pant. II p. 58 PL XXVII f. 393.

Brackish water: Hungary, fossil (Pant.).

3. C. Placentula Ehb. (1838). — Outline ellipticaL L. 0,oi25 to 0,035; B. 0,oo8 to 0,02

mm. Upper V. with narrow, linear, not constricted, axial area. Strise 25 in 0,oi mm. finely

punctate; puncta forming undulate, close longitudinal rows. Lower V. with distinct marginal

line, frequently also a loculiferous rim (locvili 15 in 0,oi mm.). Median line straight, not reaching

to the ends. Strise 23 in 0,oi mm. — Inf. p. 194. W. Sm. B. D. I PL III f. 32. V. H. Syn. p. 133

PL XXX f. 26, 27. A. S. Atl. CXCII, 38 to 51. C. punctata Schum. Tatra D. p. 60 PL II f. 20.

G. producta A. S. Atl. OXCI, 2.

Fresh or brackish water: throughout Europe! Baltic! Caspian Sea (Grun.), Tasmania! New
Zealand! Illinois! California! Mexico! Ecuador!

Var. intermedia H^rib. a. Pbrag. (1893). — L. 0,05 to 0,o7 mm. Upper V. with coarser

rows of puncta, 12 (margin) to 15 (axial part) in 0,oi mm. — C. intermedia H^rib. a. Peras. D-

d'Auvergne p. 44 PL III f. 1, 2.

Fresh water: Puy de Dome, fossil.

Forma minor H^rib. a. Perag. 1. c. L. 0,02 to 0,o3 mm.
Fresh water: Puy de Dome, fossil.

Var Rouxii Brun a. H6rib. (1893). — L. 0,04 to 0,o9; B. 0,o25 to 0,o55 mm. Upper V.

with coarse striae, about 14 in 0,oi mm. crossed on each side of the axial area by 5 to 6 blank

undulating bands. Lower V. with about 14 strise in 0,oi mm. Their puncta abovit 16 in 0,oi

mm. — G. Botixii Br. a. H^rib. D. d'Auvergne p. 45 PL I f. 3.

Fresh water: Auvergne, Puy de Dome fossil and living.

Var. trilineata HfeiB. a. Perag. (1883). — L. 0,02 to O.025; B. 0,oi to 0,oi3 mm. Upper

V. with about 16 strise in 0,o 1 mm. crossed by 3 broad longitudinal, blank bands. Lower V. with

15 to 17 strise in 0,oi mm. — G. trilineatus HfeiB. a. Perag. D. d'Auvergne p. 47 PL III f. 4, 5.

Fresh water: Puy de Dome fossil.

Var. Uneata Ehb. (1843). — L. 0.04 to 0,07; B. 0,03 to 0,04 mm. Strise of the upper valve

punctate, puncta forming 4 to 6 longitudinal, undulating rows. Strise of the lower valve 17 in 0,oi

mm. — G. Uneata Ehb. Am. p. 81. V. H. Syn. p. 133 PL XXX f. 31, 32. C. lin. var. minor

Pant. Ill PL XXI f. 311 (1893). G. lin. var. pygmea Pant. 1. c. PL VIII f. 140.

Fresh water: Belgium (V. H.), Mexico, Oregon, Guatemala, foss.!

K. Sv. Vet. Akad. Handl. Band 27. N:o 3. 22
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Var. fuglypfa Ehb. (1854). — L. O.026; B. 0,oi7 mm. Striae of the upper valve crossed by

4 to 5 longitudinal, blank bands. Striae of the lower valve 19 in 0,oi mm. — C. eugl. Ehb. M.

Q. XXXIV A. f. 2. V. H. Syn. XXX f. 33, 34. Grdn. Franz Josefs Land Diat. PL I f. 3.

Fresh water: Franz Josefs Land (Grun.), Belgium (V. H.), Mexico! Tasmania! Australia

(Daintree River)!

4. C. Scutellum Ehb. (1838). — Outline broadly elliptical. Upper V. with coarse puncta

arranged in transverse rows, usually ending at the margin in an elongated or triangular, finely

punctate space, and in longitudinal, usually straight and equidistant, rows. Lower V. delicate

with a marginal, frequently loculiferous, rim or line. Median line straight. Central nodule

rounded or stauroid. Striae radiate, becoming obsolete towards the median line, finely punctate.

Var. genuina Cl. — L. 0,04.t to o,o6; B. 0,ur to 0,o4 mm. Upper V with narrow, linear

axial area. Puncta 7 to 8 in 0,oi mm. forming, slightly radiate, transverse and almost equidistant,

straight longitudinal rows. Transverse strife ending at the margin with larger, finely punctate

alveoli. Lower V. with a rim of obsolete loculi. Central area rounded, small. Striae 8 to 9 in

0,01 mm. radiate, finely punctate. — C. Scutellum Ehb. Inf. 194 PL XIV f. 8. W. Sm. B. D. I

p. 22 PL III f. 34. V. H. Syn. p. 132 PL XXIX f. 1 to 3. A. S. Atl. CXC, 17 to 20. C. Scut,

rar. gemmata A. S. Atl. CXC, 23, 24; rar. dilatata A. S. 1. c. 25, 26.

Marine: Arctic America! Spitsbergen! Finmark! Sea of Kara! East Cape; Behrings Island!

Baltic! Caspian Sea (G-run.), North Sea! Mediterranean! Adriatic! Black Sea! Japan! South Au-
stralia! Magellans Straits! California!

Var. minutissima GtEdn. (1881). — L. 0,oo8; B. 0,oo6 mm. Rows of puncta about 17 in 0,o 1

mm. Marginal alveoli not larger than the puncta. Axial area narrow. — V. H. Syn. PL XXIX
f. 12. Grun. Franz Josefs Land D. p. 55 PL I f. 1.

Marine: Franz Josefs Land (Grun.).

Var. parva Grun. (1881). — L. 0,oi8 to 0,02; B. 0,oi to 0,oi7 mm. Upper V. with 11 rows

of puncta in 0,oi mm. Marginal puncta elongated. Axial area narrow. — V. H. Syn. PL XXIX
f. 8, 9. G. consociata and G. aggregata KtJTZ. according to Grun. C. transversalis Greg. M. J. Ill

p. 39 PL IV f. 7; 1854? G. Scut. var. minor A. S. Atl. CXC, 22.
j

Marine: Baltic! East Cape! Adriatic (Atl.).

Var. stauroneiformis W. Sm. (1853). — L. 0,022; B. 0,oi3 to 0,oi8 mm. Upper valve with

narrow axial area. Marginal puncta not larger than the others. Transverse and straight longitu-

dinal rows of puncta 10 in 0,oi mm. Lower V. central area dilated into a transverse fascia. —
B. D. I PL XXX f. 24 /S. V. H. Syn. PL XXIX f. 10, 11. G. paniformis A. S. Atl. CLXXXIX
16, 21 (1894).

Marine: Arctic America! Spitsbergen! Finmark! East Cape! North Sea! Mediterranean Sea
(Peragallo), New Zealand (Grun.), England (W. Sm.).

Var. ampliata Grun. (1881). — L. 0,0.5; B. 0,o4 mm. Upper V. with somewhat broad axial

area, large marginal alveoli and 5 to 6 puncta in 0,oi mm, arranged in equidistant transverse and
longitudinal rows. Lower V. with distinct marginal area. Strife 6,5 inO,oi mm., becoming fainter

towards the axial area, strongly radiate. — V. H. Syn. XXIX f. 4. G. adjuneia A. S. AtL
CXC, 15, 16? '

_
'

Marine: Kerguelens Land!

Var. ornata Grun. (1867). — L. 0,os7 to 0,o47; B. 0,o26 to 0,033 mm. Upper V. with
narrow axial area. Puncta 5 to 6 in 0,oi mm., arranged in radiate transverse, and curved

longitudinal, rows. The transverse strife end at the margin in double rows of small puncta.

Lower V. with a loculiferous rim. Striae slightly radiate and finely punctate, 10 in 0,oi mm. —
Novara p. 12. V. H. Syn. PL XXIX f. 6, 7. Ehaphoneis marginata Grun. Verh. 1862 p. 383
PL IV f. 13.

Marine: Kamtschatka and North Pacific Ocean (Grun.).
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Var. haldjiMana G-run. (1888). — L. 0,055; B. 0,04 mm. Upper V. with narrow axial area.

Puncta (about 6 in 0,oi mm.) arranged in slightly radiate striee and curved longitudinal rows.
The striae end at the margin in triangular, finely punctate spaces. Lower V. with 7 iinely punc-
tate striae in 0,oi mm., becoming fainter towards the median line. — Bot. Centrb. 1888 p. 324.

V. H. T. N:o 546 C. Morrisii W. Sm. Q. J. M. S. V p. 8 (1857)? G. Haradaw Pant. Ill PI. XXIV
f. 368 (1893)? C. Pethoi Pant. Ill PI. XXXVI f. 504 (1893). C. baldjilciana A. S. Atl. CXC
f. 7 to 10.

Marine: Baltjik, foss.!

Var. BaSana Pant. (1889). — L. 0,o48; B. 0,036. Upper V. with somewhat broader axial

area and larger marginal alveoli than in Var. baldjikiana, otherwise similar. — C. Baeana Pant.
n p. 59 PL XXIV f. 354.

Marine: Hungary, fossil!

Var.? dubia Gkun. (1884). — L. 0,oi8 to 0,03; B. 0,012 to 0,023 mm. Stria; 8 to 11 inO.oi

mm. Puncta in the lower V. 14, in the upper 10 in 0,oi mm. Lower V. without marginal rim.

^ Franz Josefs Land D. p. 55.

Marine: »Tafel Suimpe» (Glrun.).

Var. californica Grun. (1878). - L. 0,02 to 0,027; B. 0,oi5 to 0,oi6 mm. Upper V. with
narrow axial area. Puncta 13 in 0,oi mm., arranged in equidistant longitudinal and transverse

rows, the latter interrupted by a broad, marginal area. Lower V. with distinct marginal line.

Striae 11 in 0,oi mm. finely punctate, radiate. — G. anibigua var. calif. G-RUN. in CI. M. D. N:o 70.

V. H. Syn. PL XXX f. 8, 9. A. S. Atl. CXCI, 40 to 43.

Marine: California!

Var. doljensis Pant. (1886). — L. 0,04 to 0,08; B. 0,04 to 0,o59 mm. Upper V. with narrow

axial area. Puncta arranged in somewhat undulating longitudinal rows and transverse striat;, 7

(at the margin) or 12 (at the area) in 0,oi mm., ending in elongated triangular, finely punctate

alveoli. — Pant. I p. 32 PL XVIII f. 161.

Marine: Hungary, fossil (Pant.).

Var. maxima Grun. (1863). — L. 0,o4 to 0,09; B. 0,033 to 0,o55 mm. Upper V. with more

or less broad, linear axial area. Puncta coarse, arranged in more or less undulating longitudinal

and transverse rows, the latter about 6 in 0,oi mm., composed of 3 to 5 puncta and ending in

punctate alveoli, which form a broad marginal band, frequently separated by a furrow from the

striae. Lower V. thin, with a loculiferous rim (loculi 3 in 0,oi mm.). Striae about 11 in 0,oi

mm. finely punctate. — Mastogloia maxima Grun. Verb. 1863 PL IV f. 1 (lower valve). G. Scut,

var. fossilis Pant. II p. 59 PL XXIV f. 353; 1890 (upper valve). G. Loremiana A. S. Atl. CXCI
f. 28 to 34.

Marine: Black Sea! Adriatic! Galapagos Islands! Hungary, fossil (Pant.).

Cocconeis Scutellum is extremely variable and comprises a number of very difi'erent forms,

which I, however, am not inclined to separate as distinct species. Many insufficiently described

or figured species of Gocconeis and Bhaphoneis are probably mere varieties of G. Scutellum, as

G. Porta O'Mbara (T. M! J. VII PL VII f. 7; 1867), G. Grantiana Grev. (T. M. S. N. S. IX p. 72

PL VIII f. 18), C. ornata Greg. (D. of Clyde p. 491 PL IX f. 24), G. Grunowii Pant.. (II p. 58

PL XXV f. 364; 1889), Bhaphoneis Jonesii O'Mbara (M. J. N. S. Vol. VII PL VII f. 10), Bhapho-

neis Moorii. O'Mbara (M. J. N. S. Vol. VII f. 11). Navicula Allmaniana Greg. (D. of Clyde p. 488

PL IX f. 21) and G. crebrestriata (Grev. M. J. V p. 9 PL III f. 2 ; 1857) (both perhaps Orthoneis

fimbriata), G. boryana Pant. Ill PL II f. 33 (1893) and G. californica var. htmgarica Pant. Ill

PL X f. 164 (1893). Gocconeis {ambigua var.?) californica Grun. appears certainly to be a form

of G. Scutellum, but G. californica var. melinitica Pant. (II p. 58 PL IV f. 71 PL VII f. 123) repre-

sents upper valves, which are much too finely punctate for that species. G. ambigua Grun. (Novara

p. 14 PL I f. 9, 22) is doubtful. The fig. 22 appears to represent the upper valve of G. pellucida.
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5. C. cruciata Pant. (1886). — Outline elliptical. L. 0,o3 to 0,o46; B. Ojoa to 0,027 mm.
Upper V. with finely striate margin (15 striae in 0,oi mm.). Axial area lanceolate, in the middle

dilated to a fascia. Strise 8 to 9 in 0,oi mm. composed of large, distant puncta, arranged in

longitudinal, undulating rows. — Pant. I p. 31 PI. XVI f. 148.

Marine: Ceylon (Le Tourneur Coll.)! Hungary, fossil (Pant).

6. €. gibbocalyx Brun. (1891). — Outline broadly elliptic-lanceolate. Ends subcuneate.

L. 0,032 to 0,045; B. 0,024 to 0,o32 mm. Upper V. with narrow, linear-lanceolate axial area.

Striae 7 in 0,oi mm., composed of few, large puncta, and ending at the margin in large costse

forming a rim. Lower V. with straight median line, ending in the conical and elevated extremities.

Central pores distant. Axial area narrow. Central area rounded, large. Striae about 9 in 0,oi

mm., radiate throughout, composed of distinct puncta, 8 to 12 in 0,oi mm., becoming smaller

towards the median line and arranged in longitudinal rows, more or less parallel with the margin.

Margin of the valve finely striate (strise 16 to 22 in O.oi mm.). — D. especes nouv. p. 17 PI.

XVIII f. 4. A. S. Atl. CXC f. 35? CXCIII f. 54 to 55.

Marine: Zanzibar (Brun), Manilla (Deby Coll.)! Matiritius (Brun Coll.)! Galapagos Islands!

West Indies, Tortola!

This is a very remarkable and isolated species. Both valves have not been seen in contact,

so that it is somewhat doubtful whether the upper valve, which has some resemblance to Cocc.

Scutellum, really corresponds to the valve here described as the lower.

7. C. grata A. S. (1894). — Outline elliptic-lanceolate. L. 0,04 to 0,o6; B. 0,03 to 0,o44

mm. Upper V. with a broad, lanceolate axial area. Strise 10 to 11 in 0,oi mm. composed ol

distinct puncta, about 16 in 0,oi mm. Lower V. with an annulus of rudimentary loeuli, about 5

in 0,01 mm. Median line straight, reaching to the margin. Striae 15 in 0,oi mm. radiate, finely

punctate, becoming fainter towards the median line. — PL 11 f. 30, 31. A. S. Atl. CXC f. 36.

CXCII f. 65

Marine: Campeachy Bay! Mediterranean Sea! Grip in Norway!
C. andesitica Pant. (Ill PL X f. 170; 1893) appears to be akin to this species or to

Gi dirupta.

8. C. distans (Greg. 1857?) A. S. 1874. — Outline elliptical to elliptic-lanceolate. L. 0,o5

to 0,07; B. 0,03 to 0,04 mm Upper V. with narrow, lanceolate axial area. Puncta elongated,

forming sUghtly radiate transverse (about 7 in 0,oi mm.) and undulating longitudinal rows (about

4 in 0,01 mm.). Lower V. unknown. — N. S. D. PL III f. 22, 23 (1874). Atl. CXCIII f. 29, 36,

40. C. dist. forma minima Pbrag. D. de Villefranche p. 37 PL II f. 13.

Marine: Arctic America! Sea of Kara! North Sea! Mediterranean Sea! Madagascar! Java!

Florida! Campeachy Bay!

C. distans Greg. (M. J. Ill p. 39 PL IV f. 9; 1855) is a mere variety of C. Scutellum.

C. distans Greg. (T. M. J. 1857 Vol. V PL 1 f. 25 and D. of Clyde p. 490 PL IX f. 23) seems not

to differ from C. granulata Greg. The species I consider as C. distans has been figured by A. Schmidt,

but is a small variety, named by Peragalo var. minima. Schmidt figures one specimen with median
line and central nodule, but this fig. certainly represents an entire frustule. I have seen in a

gathering from Java an entire frustule, but the coarse structure of the upper valve prevented me
from examining the lower one, which seems to be very delicate. C. lamprosticta Greg. (T. M. S. V.

p. 69 PL I f. 28, 1857) represents either this species or a form of Cocc. Scutellum.

9. C. DiscuUis ScHUM. (1864). — Upper V. broadly elliptical. L. 0,02; B. 0,oi5 mm. Axial
area lanceolate. Strise 8 in 0,oi mm. composed of two to four large elongated puncta. Lower V.
unknown. — Navicula Disculus Sohum. Preuss. D. I Nachtr. p. 21 f. 23.

Fresh or slightly brackish water: Domblitten and Spirding, Prussia, fossil! Sweden, (baltic

deposits from the Ancylus-epoch)!
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This small and characteristic form is figured by Schumann with median line and central

nodule, of which I have never seen a trace.

10. C. australis Petit (1877). — Outline elliptical. L. 0,o264; B. 0,o242 mm. Upper V.

unknown. Lower V. with sigmoid median line and the terminal nodules in contrary directions, at

some distance from the margin. Margin with rudimentary loculi. Strise fine. — D. de Campbell

p. 11 PL IV f. 2.

Marine: New Zealand (Petit).

This species has the appearance of being very distinct, but it is, unfortunately, incompletely

described and figured.

11. C. Tan Heurckil Ol. N. Sp. — Elliptical. L. 0,o.35 to 0,o4; B. 0,oi5 to 0,o24 mm.
Upper V. with a straight axial silicious rib, sending off on both sides strong costEe, 4 to 5 in 0,oi

mm., connected by longitudinal silicious ribs, 2 to 4 on each side, thus forming a reticulum of

large, quadrate alveoli. Lower V. with straight median line, not reaching to the margin, and a

narrow, but distinct marginal area. Axial area indistinct. Central area small, rounded. Strise

18 in 0,01 mm. slightly radiate, punctate. — PI. II f. 32, 33, 34.

Marine: Madagascar!

The very peculiar upper valve of this species makes it doubtful whether it really belongs

to this group, but on the other hand the lower valve resembles that of C. Scutellum. This

species may be the same as Cocc. surirelloides Grdn. (Novara p. 98 PI. 1 A f. 27, 28; 1867) but

the descriptions and figure are insufficient for identification.

Eucocconeis Cl. N. G.

Valves elliptical, rarely rostrate, without a marginal rim, ecostate, usually not very dis-

similar. Striation of both valves unusually delicate. Upper valve with a narrow axial area.

Lower valve with straight or sigmoid median line.

This group comprises most species of the old genus Cocconeis. Its affinities are difficult to

decide. In outline of the valves it resembles Cocconeis Cl., from which it is distinguished by the

absence of the loculiferous rim'). In the usually fine striation of both, not very dissimilar,

valves, it approaches Microneis. C. flexella and C. minuta are isolated forms recalling Navicula

depressa and N. Botaeana.

Artificial hey.

9.

J
Upper valve with lateral areas or farrows

\ — — without 2

j Upper valve with an unilateral horseshoe-shaped marking 3-

~ \ — — without

( Striation fine, median line straight • • •
^- Calcar Cl.

'^^
\ — coarse, - - sigmoid • C- '"'Otata Pet.

J
Median line straight .... • .

o.

I
— — sigmoid

, f Median line reaching to the margin "
o-

\ _ _ not ^- ''"'Olesta Kdtz.

Strise of the upper valve fine (20 in 0,oi mm.) G. finmarcUca Geun.

coarse (8 ) C- seiptentrionalis Grun.

, \ Marine habitat C'. dirupta Greg.

7 \ 8
\ Fresh water habitat • . . . .

o.

Axial area dilated in the middle C'. minuta Cl.

8s not — — G- flexella Bh^b.

»r

I) In the collection of E. Grove I have seen some specimens of C- diruj)ta from Australia which had rudimentary

loculi.
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„ ( Median line sigmoid 10.

'[ — — straight . . . • ,13.

^|, ( Valve with an annnlus at the side of the centre C cyclophora Geun.

\ — without 11.

coarse (9 to 11 in 0,oi mm.) 12.

fllne (25 — — — ) C heteroidea Hantsch.

..„ j Central nodule transversely dilated C. arctica Cl.

\ — ^ not — — C. valuta Be.

..^ f Striae of the upper valve coarse (9 to 11 in 0,0 1 mm.) 12.

13.
( Lateral areas connected to a broad marginal annulus ... 14.

1 — — not — — — — — 15.

^ . ( Striae of the upper valve composed of coarse puncta ... . . . C. antiqua Bb.
'

\ •— — — — costate with a median punctum . . C. interrupta Getjn.

I F. I
Upper valve with longitudinal furrows or depressions . 16.

'

I
— — without 18.

.,„ j With several, strong furrows . . . C. pellucida Hantsch.r, I With severs

'

( — — a lunate depression . 17.

f Stria

J
Later

._ (Stria fine (16 to 24 in 0,oi mm.) punctate C. pseudomarginata Geeg.

\ — coarse (10 in 0,oi ram.) costate, with a median punctum C. vitrea Beun.

^„
J
Lateral areas crossed by two oblique rows of pnncta C. prcecellens Pant.

- not — — — — — — C. Letourneuri Cl.

1. C. niolesta (Kutz. 1844) G-kun. (1881). — Outline elliptical, with broad, rounded ends.

L. 0,017 to 0,019; B. 0,oo7 to 0,oo8 mm. Upper V. with narrow axial area. Strise more than 30

in 0,01 mm. finely punctate, puncta forming zig-zag-lines. Lower V. with straight median line,

not reaching to the ends. Central area very small. Strise more than 30 in 0,o i mm. punctate, puncta

forming fine, longitudinal strise. — Bac. p. 71 PI. V f. 7, 11, 12. V. H. Syn. PI. XXX f. 18, 19.

A. S. N. S. D. PL III f. 20?

Marine: Venice (Kiitz.).

Var. crucifera (jRUN. (1881). — L. 0,oi5 to 0,025; B. 0,oo8 to 0,oi6 mm. Central area of

the lower valve dilated to a transverse fascia. — V. H. Syn. PL XXX f. 20, 23. U. diaphana

W. Sm. B. D. p. 22 PL XXX f. 254 (partim) 1853. A. S. Atl. CXCIII, 48 to 51.

Marine: England! Coasts of France!

Var. amygdalina (Br^b.) Gbun. (1881). — L. 0,035 to 0,045; B. 0,oi3 to 0,02 mm. Upper
V. with about 20 strise in 0,oi mm. Lower V. with slightly dilated central area and about 27

strise in 0,oi mm. — 0. diaphana W. Sm. B. D. I p. 22 PL XXX f. 254 (partim). G. amygdalina

Grun. in V. H. Syn. XXX f. 5. 35.

Marine: French coast of the English Channel!

2. C. finmarchica Grun. (1880). — Elliptical. L. 0,012 to O-ois; B. 0,0055 to 0,oo7 mm.
Upper V. with linear axial area. Strise 20 in 0,oi mm. slightly radiate. Lower V. with straight

median line, ending near the margin. Central area a fascia, not reaching to the margin. Strise 24

in 0,01 mm. slightly radiate. — A. D. p. 16 PL I f. 1.

Marine: Arctic America! Finmark!

3. C. septentrionalis Grun. (1884). — Elliptical. L. 0,022 to 0,o36; B. 0,012 to 0,023 mm
Upper V with narrow axial area. Strise 8 in 0,oi mm. almost parallel, punctate; puncta 14 in

0,01 mm., larger at the margin, not arranged in longitudinal rows. Lower V. with straight

median line. Central area a narrow, transverse fascia. Strise radiate, 9 in 0,oi ram. punctate;

puncta 16 in 0,oi mm. — Franz Josefs Land D. p. 55 PL I f. 2.

Marine: Assistance Bay (Grun.).

4. A. Calcar Cl. (1891). — Broadly elliptical. L. 0,012; B. 0,oo9 mm. Upper V. with
straight, narrow axial area. Central area on one side of the nodule dilated into a spurlike pro-

jection, on the other bifid, forming an horseshoe-like marking. Lower V.(?) with straight median
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line, reaching to the margin, no areas and fine strise, radiate throughout, about 25 in 0,oi mm.
Diat. of Finland p. 51 PL III f. 8 (9?)

Fresh water: Sweden (liyssby in Calmar Lan, baltic freshwater deposit from the Ancylus-

epoch), Abo, Finland!

5. C. dirupta Greg. (1857). — Broadly elliptical to almost orbicular. Upper V. with

linear, usually sigmoid, axial area. Lower 'V. with more or less distinctly sigmoid median line

and the terminal fissures in contrary directions. Central nodule transversely dilated to an out-

wardly narrowing fascia.

Var. typica Cl. — L. 0,026 to 0,o6i; B. 0,oi8 to 0,o5 mm. Upper V. with linear not sig-

moid axial area. Striae about 17 in 0,oi mm. punctate; puncta forming undulate longitudinal

rows. Lower V. with very slightly sigmoid median line. Central area transversely dilated to a

fascia not reaching to the margin. Striae 20 in 0,oi mm. — C. dirupta Greg. D. of Clyde p. 491

PL IX f. 25. A. S. N. S. D. PL III f. 21. V. H. Syn. p. 13.3 PL XXIX f. 13 to 15. C. diaphana

W. Sm. B. D. p. 22 PL XXX f. 254 partim (1853)? C. delicata A. S. Atl. CXCVl, 24? Probably

also C. oceanica, C. limhata and C. fasciata Ehb.

Marine: Greenland! North Sea! Mediterranean Sea! China! Behring's Island! Tahiti (Grun.),

Cape of Good Hope (Grun.), California! Galapagos Islands! Colon!

Var. dubia Grun. (1867). — Smaller. Striae 22 0,oi mm. Central nodule rarely, terminal

nodules never, transversely dilated. — Novara p. 14.

Marine: S:t Paul (Grun.).

Var.? Beltmeyeri Jan. (1894). — L. 0,0*; B. 0,027 mm. Upper V. with lanceolate, not .sig-

moid area. Striae 12 in 0,oi mm. crossed by 4 to 8 blank bands. — A. S. Atl. CXCVI, 22, 23.

Marine: Leton Bank (Atl.), Pensacola (Atl.)?

Var. flexella Jan. Rab. (1862). — L. 0,02 to 0,03; B. 0,02 to 0,o3 mm. Upper V. with

narrow, lanceolate axial area. Striae 20 in 0,oi mm. crossed on each side of the area by about 4

linear, curved blank bands. Lower V. with sigmoid median line, reaching to the ends, and trans-

verse central area. Striae about 19 in 0,oi mm. — C. flexella Jan. Rab. D. Honduras p. 7 PL I

f. 11. G. dir. var. flex. V. H. Syn. PL XXIX f. 16, 17.

Marine: Mediterranean Sea! Adriatic! Honduras (Jan. Rab.).

Var. antarctica Grdn. (1881). — L. 0,042; B. 0,035 mm. Upper V. with narrow, linear axial

area. Striae about 15 in 0,oi mm., punctate; puncta forming longitudinal rows, about 13 in 0,oi

mm. Lower V. with nearly straight median line, ending at some distance from the margin in trans-

verse terminal areas, turned in contrary directions. Striae 11 in 0,oi mm. distinctly punctate;

puncta forming irregularly undulating longitudinal rows, about 11 in 0,oi mm. — V. H. Syn.

PL XXIX f. 18, 19. C. dir. var. major Grcn. Novara p. 14?

Marine: New Zealand (Grun.), China!

Var. californica Cl. — L. 0,045 to 0,07; B. 0,o3 to 0,o6 mm. Upper V. with slightly sig-

moid, lanceolate axial area not dilated in the middle. Stria? 11 to 16 inO,oi mm. of large, distant

puncta, forming undulating, longitudinal rows, about 9 in 0,oi mm. — A. S. Atl. CXCVI, 17, 18(?)

Marine: California fossil at S:ta Martha and S:ta Monica (Deby Coll.)! Moron, Spain, fossil

(Grove Coll.)!

Var. deeipiens Cl. (1873). — L. 0,025 to 0,06; B. 0,o34 to 0,04 mm. Upper valve with sig-

moid axial area in the middle dilated to an orbicular space. Striae 16 to 20 in 0,oi mm. punctate;

puncta (10 in 0,oi mm.) forming irregularly decussating rows (14 in 0,oi mm.). Lower V. with

sigmoid median line reaching nearly to the ends. Striae 11 to 12 in 0,oi mm. punctate; puncta,

about 14 in 0,oi mm., becoming larger outwards. — G. decip. Cl. D. Arct. Sea p. 14 PL I f
.
6

(Lower V.). G. arcticum Cl. 1. c. PL II f. 11 a (Upper V.).

Marine: Arctic America! Greenland! Finmark! Behring's Island!
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Var. Fulgur Bkun (1891). — Almost orbicular. L. 0,o3 to 0,04; B. 0,o27 to 0,036 mm.
Upper V. with narrow axial area, and large irregular central area. Strise 12 in 0,oi mm. radiate,

punctate; puncta 11 in 0,oi mm. Lower V. with sigmoid median line and transverse, outwardly-

dilated, central area. Strise 14 in 0,oi mm., radiate, coarsely punctate; puncta 13 in 0,oi mm.
becoming larger towards the margin. — C Fulgur Brun D. espfeces nov. p. 17 PI. XVIII f. 3.

Marine: Mogador, Cabenda (Western Africa), Magellan's Straits (Brun).

Var. Sigma Pant. (1886). — Almost orbicular. L. 0,o4 to O.oes; B. 0,o3 to 0,05 mm. Upper
V. with sigmoid axial area, in the middle dilated to a rhomboidal, or irregularly orbicular, central

area. Striee radiate 12 to 13 in 0,oi mm. coarsely punctate; puncta about 9 in 0,oi m'm. forming

irregular zig-zag-lines. Lower V. with sigmoid median line and transversely dilated central area.

Strise 12 to 14 in 0,oi mm. radiate. — C. Sigma Pant. I p. 32 PI. VIII f. 68. C. Oculus Gatis

Brun Diat. esp. nouv. p. 18 PL XVIII f 5 (1891). U. sigmo-radians Temp. Brun D. foss. du Japon

p. 33 PI. VIII f. 4 (1889). A. S. Atl. CXCVI, 11.

Marine: Ceylon (Le Tourneur Coll.)! Fos.sil: Japan (Brun Coll.)! S:ta Monica, Calif. (Brun),

Atlantic City (Brun).

Var. sparsipunctata Brun (1891). — Broadly elliptical. L. 0,05 to 0,09; B. 0,o4 to 0,o7 mm.
Upper V. with not well defined lanceolate area, large and distant puncta, forming 3 to 4 ir-

regular, undulating longitudinal rows. Margin with a row of close puncta (10 in 0,oi mm.).

Lower V. with sigmoid median line and narrow, transverse, central area. Axial area indistinct.

Striee 11 in 0,oi mm. punctate; puncta 14 in 0,oi mm. equidistant. — C. spars. Brun D. especes

nouv. p. 18 PI. XVIII f. 8. A. S. Atl. CXCVI, 13 to 15.

Marine: Japan, fossil (Brun Coll.)!

6. C. notata Petit (1877). — Upper V. elliptical. L. 0,02 to 0,o26; B. 0,oi to 0,ni3 mm.
with sigmoid axial area, in the middle dilated into a fascia, on f)ne side branched near the

margin as to form a horseshoe-like marking. Striee about 17 in 0,oi mm. coarsely piinctate;

puncta forming about 5 longitudinal rows on each side of the area. — D. de Campbell p. 10

PL IV f. 1.

Marine: New Zealand (Petit), China!

7. C. Letourneuri Cl. N. Sp. — Outline elliptical. L. 0,04 to 0,o5; B. 0,03 to 0,o33 mm.
Upper V. with straight, linear axial area, separated by two rows of puncta from the narrow,

lunate lateral areas. Strise marginal, 9 in 0,oi mm., of coarse puncta, 7 to 8 in 0,oi mm. Lower
Valve with straight median line, ending at some distance from the ends. Axial and central areas

indistinct. Strise 10, radiate at the ends, punctate; puncta about 16 in 0,oi mm. — PL III f. 10, 11.

Marine: Colombo, Ceylon (Le Tourneur Coll.)!

8. C. arctica Cl. (1873). — Elliptical. L. 0,o3 to 0,o4; B. 0,o2 mm. Upper V. with

slightly sigmoid axial area. Strise 11 in 0,oi mm., coarsely punctate, crossed on each side of the

area by large, lunate depressions, across which the striae continue faintly. Lower V. with sigmoid

median line, and transversely dilated central area. Strise 12 in 0,oi mm. radiate, coarsely punc-

tate; puncta becoming larger towards the margin. — D. of arctic sea p. 14 PL II f. 11 b (Upper

v.). Vega p. 460 PL XXXV f. 4. C. inflexa A. S. Atl. CXCVI, 10?

Marine: Arctic America! Greenland! Finmark!

9. C. prsecellens Pant. (1886). — Broadly elliptical. L. 0,0299 to 0,045; B. 0,oi87 to 0,o34

mm. Upper V. with broad axial area and large lateral areas separated by three longitudinal rows
of large puncta. Strise 16 in 0,oi marginal, composed of about three puncta. Lower V. with
straight median line, reaching to the margin, otherwise similar to the upper valve, except that there

are two rows of small puncta divergent from the central nodule across the lateral areas. — Pant.

I p. 31 PL VIII f. 69.

Marine: Hungary, fossil (Pant.).
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10. C. antiqua Temp, and Brum (1889). — Elliptical. L. 0,o6 to O.os; B. 0,04 to 0,06 mm.
Upper V. with straight lanceolate axial area connected with the lateral areas, which form an
annular space at some distance from the margin. Striae 9 in 0,oi mm., coarsely punctate (puncta
() in 0,01 mm.) crossed by the lateral areas. Lower V. with straight median line ending at some
distance from the margin in small lunate terminal areas. Central area transverse. Striae 10 to

11 in 0,01 mm. distinctly punctate; puncta 15 in 0,oi mm. — D. foss. du Japon p. 32 PI VIII
f. 5. — A. S. Atl. CXCI, 49, 52.

Marine: Japan, fossil (Brun Coll.)!

Var. fossiUs Cl. — L. 0,05 to 0,085; B. 0,u35 to 0,058 mm. Upper V. with linear axial
area. Striae 10 and puncta 7 to 9 in 0,oi mm. — A. S. Atl. CXCI, 44 to 46.

Marine: S:ta Monica Gal. and Oamaru, New Zealand, fossil!

Nearly akin, if not identical, Cocc. Jimboi Pant. (Ill PI. II f. 24; 1893) appears to be. The
figure represents the lower valve. C. japonica Pant. (Ill PI. XLII f. 582; 1893) seems to be the
upper valve.

11. C. Toluta Br. (1894). — Orbicular. Diam. 0,o8. Upper V. with lanceolate axial area

not reaching to the margin and with one or two lateral areas on each side of the axial area. Striae

10 to 11 in 0,01 mm. punctate; puncta 9 to 10 in 0,oi mm. Lower V. with slightly sigmoid

median line, small rounded terminal areas at some distance from the margin. Striae 12 in 0,oi

mm., radiate throughout, punctate; puncta 11 to 12 in 0,0 1 ram. — A. S. Atl. CXCVI f. 25, 20

(left figure Cocc. prohaia A. S.).

Marine: California, S:ta Monica, fossil (Deby Coll.)!

12. C. interrupta G-rdn. (1863). — Elliptical. L. 0,o32 to 0,062; B. 0,024 to 0,o4 mm.
Upper V. with short, narrow, axial area slightly widened in the middle, connected with the very

broad lateral areas. Striae 9 to 10 in 0,oi mm. at the margin and at the axial area, costate with

a median punctum. Lower V. with straight median line, ending at some diigtance from the margin

in small lunate terminal areas. Axial area indistinct. Central area transverse (and frequently

unilateral). Striae 9 in 0,oi mm. radiate and curved towards the ends, distinctly punctate. —
Verb. 1863 p. 144 PI. IV f. 14. V. H. Syn. PI. XXX f. 3, 4. A. S. Atl. CXCIV f. 17. C. Crux.

Pet. D. de Campbell PL IV f. 4?

Marine: Kamtschatka!

13. C. vitrea Brun (1891). — Elliptical. L. 0,o6 to 0,07; B. 0,o4 to 0,05 mm. Upper V.

with narrow lanceolate axial area, and narrow lunate lateral areas. Striae between the areas 10

in 0,01 mm., having a large median punctum. Marginal striae also with a median punctum.

Lower V. with straight median line, ending at some distance from the margin. Axial and termi-

nal areas indistinct. Central area irregularly rounded. Striae 18 in 0,oi mm. radiate, punctate;

puncta about 17 in 0,oi mm. - D. esp. nouv. p. 19 PI. XVIII f. 2. A. S. Atl. CXCIV f. 10, 11.

C. De Toniana Pant. Ill PL XXXIV f. 482 (1893). C. pseudomarginata A. S. Atl. CXCIV f. 8.

Marine: Japan and Hungary, fossil (Brun).

Var.? verrucosa Brun (1891), — L. 0,of, to 0,06; B. 0,035 to 0,o5 mm. Upper V. with

lanceolate axial area, and broad lunate lateral areas, marked with some large scattered dots.

Striae 15 in 0,oi mm. with a median punctum. Marginal striae short. Lower V.- with straight

median line, ending at some distance from the ends in pyriform terminal areas. Axial and central

areas indistinct. Striae 18 in 0,oi mm. radiate and curved at the ends, punctate; puncta 17 in

0,01 mm. — C. sp. Brun Temp. D. du Japon PL VIII f. 9. Cl verruc. Brun D. especes nouv. p. 18

PL XVIII f. 7. A. S. Atl. CXCIV f. 14.

Marine: Japan, fossil (Brun Coll.)! Indian Ocean (Brun).

K. Sv. Vet. Akad. Handl. Bnnd 27. N:o 3. 23
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A. somewhat similar, but much smaller, valve is C. Kinheri Pant. (Ill PI. II f. 30; 1893)

too imperfectly known to be placed in the system.

14. C. pellucida Hantzsch (1862). — Broadly elliptical. L. 0,o3 to 0,i ; B. 0,o2 to 0,07 mm.
Upper V. with rather broad linear, and straight axial area, on both sides of which are about 5

longitudinal parallel rows of short strise, 30 in 0,oi mm. Lower V. with a marginal line and

straight median line, ending at a distance from the margin in lunate terminal areas. Terminal

fissures in contrary directions. Strise 21 in 0,oi mm., slightly radiate, finely punctate. — Ostind.

Archip. D. p. 21 f. 11. Grun. Novara p. 12. Witt a. Tkuan Jeremie D. p. 15 PI. IV f. 11

(f. 12. 20, 21 varieties with less numerous furrows) A. S. Atl. CXCIV f. 2; OXCV f. 1 to 6.

C. oceaniea Ehb. Pritch. Inf. PL XII f. 42? C. notabilis Pant. Ill PL XXXV f. 492 (1893).

C. circumcincta A. S. Atl. CXCV f. 7 to 9 (1894).

Marine: Nicobar Islands (Grun.), Java! Sumatra! Singapore! Sandwich Islands! Behrings

Island! Madagascar! New Zealand (Grun.). Fossil: Nankoori (Grun.), Hungary (Pant.), Hayti (Witt).

Var. minor Grun. (1867). — L. 0,oi9 to 0,oa] B. 0,oi3 to 0,o.3 ram. Upper V. with about

4 strong furrows on each side of the axial area. Lower V. with straight, or slightly sigmoid

median line, reaching almost to the margin. Strise 20 in 0,oi mm. — Novara p. 13 PL I f. 7.

C. lineata Ehb. M. G. VI, 1, 40.

Marine: Red Sea! S:t Pauls Island (Grun.), Cape Good Hope (Grun.), Nicobar Islands (Grun.),

New Zealand (Grun.), Trinidad!

Var. nanhoorensis Gkun. (1867). — L. 0,05,5 to 0,12; B. 0,045 to 0,09 mm. Upper V. with

about four furrows on each side of the area. Strise 11 to 14 in 0,oi mm. — Novara p. 98. A. S.

Atl. CXCIV f. 15. C. pell. var. fossilis Pant. Ill PL XXXII f. 465 (1893). C. LunyacseMi

Pant. Ill PL XLI f. 564 (1893).

15. C. pseudomavginata Greg. (1857). — Elliptical. L. 0,o38 to 0,o84; B. 0,026 to 0,o7 6

mm. Upper V. with narrow, lanceolate axial area and on each side of it lunate depressions.

Strise 16 to 24 in 0,oi mm., punctate. Lower V. with straight median line, ending at some dis-

tance from the margin in small, lunate terminal areas. Axial area narrow, central small orbi-

cular. Strife 20 to 24 in 0,oi mm. radiate, punctate. — D. of Clyde p. 492 PL IX f. 27 (entire

frustule) Pritch. Inf. PL VII f. 39. V. H. Syn. XXIX f. 20, 21. A. S. Atl. CXCIV, 5 to 7.

C. major Greg. D. of Clyde PL IX f. 28 (lower V.). C. pellucida Grun. Verb. 1863 p. 145

PL IV f. 6. C. Kirchenpaueriana Jan. and Rabh. D. of Honduras p. 7 PL I f. 9? C. Henrioti

Pet. D. de Cape Horn p. 117 PL X f. 7 (1888)?

Marine: Greenland! Spitsbergen! Sea of Kara! North Sea! Mediterranean! Red Sea! Sey-

chelles! Madagascar! China! Galapagos Islands! Sandwich Islands! Honduras (Rabh.), Hungary,
fossil (Pant.).

Var. intermedia Grun. (1867). — L. 0,05 to 0,06; B. 0,04 to 0,045 mm. Lower V. with slightly

sigmoid median line. Strise 20 in 0,oi mm. — Novara p. 13 PL I f. 6. C. duplex A. S. Atl. CXCIV, 1.

Marine: Corsica! Cape Good Hope (Grun.). Nicobar Islands (Grun.), Philippines (Grun.),

Sandwich Islands! Tahiti (Grun.), Japan!

16. C. heteroidea Hantzsch (1862). — Broadly elliptical to almost orbicular. L. 0,035 to

0,07; B. 0,025 to 0,065 mm. Upper V. with broadly linear, more or less distinctly sigmoid, or

oblique axial area, on both sides of which are 3 to 5 arcuate furrows. Strise 25 in 0,oi mm.
Lower V. with sigmoid median line, not reaching to the margin. Axial area narrow, central area
smaU, frequently transversely dilated into a narrow fascia. Strise 18 to 22 in 0,oi mm. radiate.

Terminal areas lunate, frequently prolonged into a line parallel to the margin of the valve.
— Ostind. Arch. D. p. 21 f. 10. Grun. Novara p. 12. A. S. Atl. CXCVI f. 2, 33 to 37, 40, 41.

C. lunata Leud. Fortm. D. de Ceylon PL I f. 3. G. recurva A. S. Atl. CXCVI 31, 32 (1894).

C. tenella A. S. 1. c. f 38. C. transversa A. S. 1. c. f. 39.
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Marine: Seychelles! Madagascar! Mauritius! Nicobar Islands (Grun.), Singapore! Japan!
China! Sandwich Islands! Samoa! West Indies! Colon!

Var. curvirotunda Temp, and Brun (1889). — L. 0,i to 0,12; B. 0,o9 to 0,io5 mm. Lower
V. with fine, slightly sigmoid median line, ending at some distance from the margin in lunate,

small areas. Central area small and orbicular. Strise 13 in 0,oi mm. — C. (pell, var.?) curviro-

tunda Br. and Temp. D. foss. du Japon p. 32 PL VIII f. 6. A. S. Atl. CXCV f. 10 to 17?

a composita A. S. Atl. CXCVI f. 4, 5?

Marine: Japan, fossil (Brun).

Var. sigmoidea Grun. (1867). — L. 0,025; B. 0,02 mm. Median line sigmoid; central area

transversely dilated. — G. pelluc. var. sigmoidea Grun. Novara p. 13 PI. I f. 8. C. parthenopoea

Pedic. Rab. Alg. Eur. N:o 2223 (1870).

Marine: Naples! Red Sea! Tahiti (Grun.).

Var. conspicua A. S. (1894). — Lower V. with a row of large puncta between the median
line and the margin. — C. consp. Atl. CXCVI, 27, 28.

Marine: Kings Mill Island, Singapore, Samoa (Atl.).

17. C. cyclophora Guun. (1879). — Broadly elliptical. L. 0,oi7 to 0,028; B. 0,oi to 0,oi8

mm. Upper V. with sigmoid lanceolate axial area, lunate lateral areas, and on one side of the

centre a large circular annulus. Strise 16 in 0,oi mm. of decussating puncta. Lower V. with

sigmoid median line and narrow axial area, not dilated in the middle. Strise 28 in 0,oi mm.
of small puncta, forming decussating lines. Close to the central nodule is a large, circular an-

nulus. — Cl. M. D. N:o 254. Grun. A. D. p. 16. V. H. Syn. XXX f. 24, 25.

Marine: South Australia!

Var. Challengeri Cl. — L. 0,055 to 0,o7; B. 0,04 to 0,o6 mm. Upper V. with scarcely

sigmoid, in the middle transversely dilated, axial area, on both sides of it a lunate lateral area, and

on one side of the middle a circular annulus. Strise 17 in 0,oi mm. coarsely punctate; puncta 13

in 0,01 mm. Lower V. with slightly sigmoid median line, and narrow axial area not dilated in

the centre. Strise 24 in 0,oi mm. punctate; puncta 16 in 0,oi mm. On one side of the central

nodule a circular annulus.

Marine: Off Marion Island Challenger St. 145 (Comber Coll.)!

18. C. flexella Kutz (1844). — Rhomboid-elliptical, with obtuse broad ends. L. 0,04 to

0,05; B. 0,02 mm. Upper V. with narrow sigmoid linear axial area not centrally dilated.

Strise radiate throughout 16 in 0,oi mm. Lower V. with sigmoid median line, narrow axial area,

small and elongated central area. Strise 17 in 0,oi mm. radiate throughout, punctate, in the middle

alternately longer and shorter. — Cymbella flexella Kutz. Bac. p. 80 PI. IV f. 14. Cocconeis

Thwaite.iii W. Sm. B. D. I p. 21 PI. Ill f. 33 (1853). Achnanthidium flexellum Br^b. in Klitz.

Sp. Alg. p. 54. Grun. A. D. p. 17. V. H. Syn. p. 128 PL XXVI f. 29 to 31. Navicula Semen

Ehb. partim. Navicula Macula Greg. T. M. S. IV p. 43 PL V f. 9? Achnanthidium naviculoides

Rbinsch (accord, to Grun.).

Fresh water: Spitsbergen (Lagst.), Beeren Eiland (Lagst.), Arctic America! Sweden! Fin-

land! England! Belgium! Switzerland (Brun.).

19. C. minuta Cl. (1891). — Elliptical with broad, rounded ends. L. 0,02i to 0,029;

B. 0,01 to 0,012 mm. Upper V. with narrow linear axial area, dilated in the middle to a large,

orbicular central area. Strise 20 in 0,oi mm., almost parallel. Lower V. without axial area.

Central area large, rounded. Strise radiate, 20 (middle) to 25 (ends) in 0,oi mm. — Cocconeis

Thwaitesii var. fi arctica Lagst. Spitsb. D. p. 41 PL II f. 16 (1873). Achnanthidium minutum Cl.

D. of Finl. p. 53 PL III f. 6, 7 (1891). N. dissimilis W. Sm. Ann. Mag. Nat. XIX p. 8 PL II

f. 6; 1857?

Fresh water: Spitsbergen (Lagst.), Finland (Abo)! Sweden (Wenern)!

This form resembles greatly Nav. Botaeana var. dblongella.
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Var. alpestris Be. (1880). — L. 0,027 to 0,033; B. 0,oi2 to 0,oi5 mm. V. truncate, with

strongly sigmoid axial area, dilated in the middle to a large subquadrate central area. Strife

about 2;-) in 0,oi mm. Lower V. with small central area, strige about 25 in 0,oi man. — Ach. flex.

B. D. des Alpes PI. Ill f. 26. Diatomiste II p. 72 PI. V f. 15.

Alpine regions: Switzerland! Norway (Br.), Auvergne (Br.).

DlSGoneis Cl. N. G.

Valves in outline elliptical, without marginal rim, very dissimilar. Upper valve coarsely

costate, with narrow axial area. Lower valve without axial area, and with punctate radiate strise.

The forms placed in this genus are not closely connected. As to their affinities it may be

noted that the lower valve of C. Lyra perfectly resembles a small form of Navicula Hennedyi,

and that of C. reticulata a small form of the section Punctatce of Navicula. The lower valve of

C. pinnata has a great resemblance to C. Pediculus or G. pseudomarginata, and G. formosa in its

lower valve recalls C. costata.

Costse of the upper valve anastomosing into a reticulnm 2.

— — not — — — — 3.

area narrow, lanceolate . . C. formosa Brun.

Artificial key.

. I Costse of t

j Axial are

I
— — a silicious rib C. reticulata Cl.

„ I
Axial area of the upper valve very narrow . 4.

'

I — — — — — lanceolate . . .... 5.

Gestae alternating with double rows of coarse puncta G. Lyra A. S.

— crossed by fine oblique striae , C. hexagona Be. Cl.

Gestae alternating with rows of short lines C. versicolor Bb.

— — — double rows of fine puncta . . . C. pinnata Geeg.

1. A. hexagona Br. a. Cl. (1891). — Outline broadly linear, with cuneate ends. L. 0,042;

B. 0,02 mm. Upper V. with very narrow axial area. Strige 11 in 0,oi mm., parallel in the

middle, radiate at the ends, crossed by a set of close oblique strige, about 25 in 0,oi mm. Lower

V. with very narrow axial area. Median line straight; central nodule transversely dilated to a

stauros not reaching the margin. Strige 13 in 0,oi mm., transversely lineate, strongest near the

margin, faint on other parts of the valve. — D. especes nouv. p. 5 PL XIX f. 3 a, b.

Marine: "Western Africa and Nossibe (Brun.), Yokohama (Brun Coll.)!

The lower valve has some resemblance to C. costata, but the upper differs in its structure,

and especially in the absence of the marginal ring.

2. C. Lyra A. S. (18-74). — Outline elliptical. L. 0,023 to 0,o6; B. 0,oi4 to 0,033 mm.
Upper V. without area, but with an axial rib sending off on both sides parallel (at the ends

radiate) costse (about 7 in 0,oi mm.) alternating with double rows of puncta, about 15 in 0,oi

mm., forming longitudinal rows. Lower V. with straight median line, and transverse central area,

united on both sides to a broad linear area, so as to form a lyre-shaped figure. Strige 15 in 0,oi

mm. not distinctly punctate. — N. S. D. p. 93 PL III f. 19 (right figure, lower valve). G.? 1. c.

f. 18 (upper figure, upper valve). C. norvegica Grun. Cl. M. D. N:o 102 (1878) upper valve.

Marine: Grip and Bergen, Norway!
This curious and isolated form has exceedingly different valves, which I have found to-

gether in the same frustule. The lower valve resembles a small form of Navicula Hennedyi.

3. C. reticulata Cl. N. Sp. — Outline elliptical. L. 0,03 to 0,035; B. 0,oi7 to 0,o2 mm.
Upper valve with an axial rib sending off, laterally, transverse costge (about 6 in O.oi mm.) ana-
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stomosing with longitudinal costse, thus forming a net-work of quadrate alveoli. Lower V. with
indistinct axial area, small orbicular central area and 9 striee in 0,oi mm., composed of distinct
puncta, about 9 in 0,oi mm. — PI. Ill f. 6, 7.

Marine: Galapagos Islands!

4. C. formosa Brdn (1891). — L. 0,075 to 0,i; B. 0,o5 to 0,o7 mm. Upper V. with narrow,
lanceolate axial area, and slightly radiate costse, 5 in 0,oi mm., anastomosing into a net-work of
rectangular alveoli, 4 in 0,oi mm. Lower V. with straight median line, and indistinct axial area.

Central area transverse, narrow lanceolate. Terminal areas small and near the margin. Strife

6,5 in 0,01 mm. slightly radiate, coarsely punctate (puncta 8 to 9 in 0,oi mm.) and ending with
double rows of puncta. — D. espfeces nouv. p. 16 PI. XVllI f. 6. Pant. Ill PL XXXII f. 457.
A. S. Atl. CXCIII, 42 to 47.

Marine: Japan, fossil (Brun Coll.)! Indian Ocean (Brun), Wombats (Pant.).

A peculiar form, the lower valve of which resembles C. costata, from which it differs by
the absence of a marginal annulus. There is also some resemblance to C. versicolor, but the upper
valves are entirely dissimilar.

5. C. versicolor Brun (1891). — Elliptical. L. 0,05 to 0,o65; B. 0,035 to 0,o4 mm. Upper
V. with narrow, lanceolate axial area, and strongly radiate costee, 5,5 in 0,oi mm. Intercostal

spaces transversely lineate, lineolse 13 in 0,oi mm. Lower V. with straight median line reaching to

the margin. Axial area indistinct; central area narrow, transverse. Striae 7 in 0,oi mm. slightly

radiate, punctate; puncta 14 in 0,oi mm. Median striae shorter than the others. — T). especes

nouv. p. 19 PL XVIII f. 1. A. S. Atl. CXC f. 12 to 14.

Marine: Japan, fossil (Brun Coll.)! Mogador (Brun).

6. C. pinnata G-reg. (1859). — Elliptical. L. 0,o24 to 0,04; B. 0,oi9 to 0,o3 mm. Upper
V. with broad, axial area and strong, slightly radiate costse, 4 to 5 in 0,oi mm. Intercostal

spaces with double rows of puncta, arranged in oblique lines. Lower V. as in Cocc. pseudo-

marginata, but smaller and with closer striation (according to Grunow). — C. pinnata Greg. M.
J. VII p. 79 PL VI f. 1. V. H. Syn. PL XXX f. 6, 7. A. S. Atl. CLXXXIX f. 1 to 5. C.

Lorenziana Pbrag. D. de Villefranche PL V f. 38? G. denticulata Lbud. Fortm. D. de Ceylon

PL I f. 2? Ehaphoneis Archeri O'Meara Quek. M. J. Vol. VII ser. 2 PL VII f. 12?

Marine: Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Seychelles! Island

of Bhea near Singapore!

Pleuroneis Cl. N. G.

Frustules with a marginal rim. Valves broadly elliptical to orbicular. Upper valve with

more or less narrow axial area and radiate costse, alternating with double rows of puncta, forming

oblique, decussating lines. Lower valves with radiate rows of finer puncta.

1. €. britanniea N^geli (1849). — Broadly elliptical. L. 0,025 to 0,o5; B. 0,022 to 0,o37

mm. Upper V. with very narrow axial area. Costse 6 to 10 in 0,oi mm., alternating with double

rows of small puncta (about 18 in 0,oi mm.) forming oblique lines. Lower V. with distinct median

line, not reaching to the margin. Axial area indistinct. Central area very small and orbicular.

Strife about 10 in 0,oi mm. Rim with about 5 costse in 0,oi mm. — G. brit. KtJTZ. Sp. Alg.

p. 890. V. H. Syn. PL XXX f. 1, 2. G. coronafa Btw. M. J. VII p. 179 PL IX f 2? G.pseudo-

marginata Jan. Rab. Honduras D. PL I f. 16? C. scutelUformis Grun. in Cl. M. D. 148, 154, 208

—210. G. costata var. A. S. Atl. CLXXXIX f. 8? G. eximia A. S. Atl. CXCII f. 31?

Marine: Mediterranean Sea! Adriatic (Grun.)! Barbados! .

This species resembles, under a low power, G. Scutellum, from which it is however widely

different. G. Ningpoensis Petit (Mem. Soc. Cherbourg XXIII p. 207 PL I «, 1881) perhaps repre-
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sents C. britannica (the upper valve seems to be some Coscinodisciis). Also C. fraterna A. S. (Atl.

CLXXXIX f. 27) seems to be a form of C. britannica.

2. C. costata Greg. (1855). — More or less elliptical to orbicular. Upper V. with narrow

axial area and strong, transverse costge, alternating with double rows of obliquely arranged puncta.

Lower V. with the median line reaching nearly to the margin. Axial area narrow. Central area

transversely dilated to a fascia narrowed outwardly. Striae radiate, distinctly punctate.

Var. typica Cl. — L. 0,oi5 to 0,o38; B. 0,oo9 to 0,oi8 mm. Upper V. with linear axial

area connected with the margin by strong costse, 5 to 6 in 0,oi mm., alternating with double

rows of puncta, forming oblique lines, about 17 in 0,oi mm. Lower V. with indistinct axial area

and transversely dilated central area. Striee 15 in 0,oi mm. slightly radiate and distinctly punc-

tate; puncta about 16 in 0,oi mm. — G. costata Greg. T. M. S. Ill p. 39 PI. IV f. 10. Vol. V
p. 68 PL I f. 27. A. S. Atl. CLXXXIX f 6, 7. V. H. Syn. PL XXX f. 11, 12. Surirella quar-

nerensis Grun. Verb. 1862 p. 456 PL IX f. 10 (1862). Rhaphoneis seutelloides Grun. Verb. 1862

p. 383 PL IV f. 34.

Marine: Arctic America! Greenland! Davis Straits! Canada! Spitsbergen! Finmark! Behring

Island! North Sea! Mediterranean Sea! Adriatic! Auckland (Grun.).

Var. hexagona Grun. (1881). — V. broad, linear, with cuneate ends. L. 0,oi.5 to 0,02;

B. 0,009 mm. Costse of the upper valve 8 in 0,oi mm. — C. costata var. hex. Grun. V. H. Syn.

PL XXX f. 15 to 17.

Marine?

Var. pacifica Grun. (1867). — Elliptical. L. 0,027 to 0,o5; B. 0,oi5 to 0,035 mm. Upper
V. with linear axial area and strong costse, 5 to 6 in 0,oi mm., radiate at the ends, crossed on

both sides of the area by a longitudinal line and alternating with double rows of puncta, 12 to

16 in 0,01 mm. Lower V. with transversely dilated central area connected with a marginal blank

band, crossing the faint and iinely punctate striae, about 8 in 0,oi mm. — C. pacif. Grun. Novara

p. 11 PL I f. 10. V. H. Syn. PL XXX f. 13, 14. C. Imperatrix A. S. Atl. CLXXXIX f. 11 to

15 (1894). C. JaniscUi A. S. Atl. 1. c. f. 33? G. exoptata A. S. Atl. CXC f. 31? G. prcestans

A. S. Atl. CXC f. 32?

Marine: Ceylon! Magellans Straits! Chile (Grun.), Oamaru, fossil!

Var. kerguelensis Pet. (1888). — Elliptical to orbicular. L. 0,055 to 0,i ; B. 0,05 to 0,085

mm. Upper V. with narrow, linear axial area. Costse 4 to 6 in 0,oi mm. alternating with double

rows of puncta, about 10 in 0,oi mm., forming oblique lines. Lower V. with the median line

ending near the margin. Axial area very narrow. Central area a transverse, outwardly narrowed

fascia. Striae 4 in 01 mm. composed of double rows of puncta, 10 to 12 in 0,oi mm. and crossed

near the margin by a narrow blank band. — G. kerguelensis Pet. D. de Cape Horn p. 116 PL X
f. 5. A. S. Atl. CLXXXIX f. 9. C. Eegina Johns. M. J. VIII p. 13 PL If. 12? G. extravagans

Jan. a. S. Atl. CLXXXIX f. 28 to 32.

Marine: Kerguelens Land! Magellans Straits!

The var. kerguelensis cannot in my opinion be separated as a distinct species from G. costata,

however different it may look at the iirst glance. The important characteristics are the same for

both, and the differences consist only in size, number of costae and striae. The difference in size

is enormous, G. kerguelensis being gigantic compared to G. costata.

Heteroneis Cl. N. G.

Frustule without rim. Valves very dissimilar, in outline elliptical or elliptic-lanceolate.

Upper valve striate or costate, with a large area. Lower valve either without, with uniting

axial and central, or without axial and with quadrate central, area.
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This subgenus comprises forms, which appear not to be very closely connected. A. hyper-

borea seems to be akin to the linear forms of Microneis. A. gibberula and A. Holstii are probably

allied to the section Mesolei^ of Navicula and ought perhaps to be placed by the side of C. mi-

nuta. To C. quarnerensis and the others I am unable to find any allied forms among the Navicula.

Artificial key.

{Valve linear A. hyperborea Gkdk.

— lanceolate or rhomboidal .... 2.

— elliptical . ... . .5.
„

J
Area of the upper valve granulate A. Lilljebergii Gbun.

"^^

\ - - - -not - 3.

'J I
TTpper valve with an horseshoe-like mark A. Yaszaryi Pant.

'

\ — — without — — — 4.

Striae of the upper valve 23 in 0,oi mm ... A. gibberula Gkun.

— _ 14 _ _ A. Holstii Cl.

L. about 0,01 mm 6.

L. 0,02 mm. or more 7-

StriiB of the upper valve unilaterally interrupted A. americana Cl.

— — — — .- not — — C. pygmoea Schum.

Upper valve with an horseshoe-like mark A. Lagerheimii Cl.

5. p- ^^

( L. 0,02 mm. or more 7.

6 i

( — — — — .- not — — C. pygmoea Schum

7. I

I
— — without — — — S.

J
Striae of the upper valve 9 in 0,01 mm C. quarnerensis Getjn.

\ — — — — 11 to 12 in 0,01 mm 9.

Area of the upper valve dilated in the middle . ... . . . C. biharcnsis Pant.

_ _ _ not — — — C. Pelta A. S.»(

1. A. Yaszaryi Pant. (1893). — Outline rhomboid, subacute. L. 0,o6; B. 0,o3 mm. Upper

V. unknown. Lower V. with narrow axial area and transverse, outwardly fimbriate central area.

Median strite transverse and of unequal length, 13 in 0,oi mm. Other stria; strongly radiate

throughout, about 20 in 0,oi mm., punctate. — Nav. Vasgaryi Pant. Ill PI. XVI f. 239.

Habitat? Nyermegy (Pant.).

Var. oregonica Cl. (1893). — Outline lanceolate with subrostrate, obtuse ends. L. 0,03;

B. 0,013 mm. Upper V. with lanceolate axial area, a third as broad as the valve, and with a

unilateral horseshoe-shaped marking. Costte slightly radiate, about 16 in 0,oi mm. alternating

with fine obliquely arranged puncta, about 30 in 0,oi mm. Lower valve without axial area and

with a large central area, fimbriate outwards. Median strife of unequal length and transverse,

about 18 in 0,oi mm. Strise of the other portions of the valve very radiate, becoming closer

towards the ends, about 26 in 0,oi mm. — Diatomiste II p. 57 PL III f. 15, 16.

Fresh water: Oregon, fossil!

This is a very interesting species, the lower valve of which perfectly resembles that of

Actinoneis. It appears to be akin to A. heteromorpha of the subgenus Actinoneis. There can be

no doubt that Nav. Vassaryi Pant., which represents the lower valve, is very nearly related to

the form from Oregon, of which I have examined an entire frustule. The differences are slight,

as to the size, the outline, and the coarseness of the striation, for which reason I am not inclined

to consider them as distinct species.

2. A. hyperborea Grun. (1882). — Outline linear, with broad, sometimes cuneate, ends,

slightly constricted in the middle. L. 0,o26 to 0,o-28; B. 0,oo65 to 0,oo8 mm. slightly arcuate.

Upper V. with obsolete median line and broad, linear area. StriiB 27 in 0,oi mm., radiate at the

ends. Lower V. without areas. Median striiB 24, terminal 30 in 0,oi mm. — Cl. M. D. N:o 314.

Franz Josefs Land D. p. 102 PI. I f. 4, 5.

Marine: Franz Josefs Land (Grun.).
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3. A. gibbenila Grun. (1880). — Lanceolate, with obtuse ends. L. 0,oi8 to 0,02; B. 0,oo45

to 0,00.') ram. Upper V. with wide, lanceolate area. Strise 22 inO,oi mm. Lower V. with narrow,

lanceolate axial area, centrally not transversely dilated. Strise about 22 in 0,oi ram. radiate,

more distant in the middle than towards the ends. In the zonal view the upper raargin of the

lower valve is gibbous in the raiddle. — A. D. p. 22. V. H. Syn. PI. XXVII f. 47 to 49.

Hot springs: East Indies (Grun.).

Var. angustior Grun. — Valves narrower. — V. H. T. N:o 139.

Fresh water: Stuttgart.

4. A. Holstii Cl. (1881). — Lanceolate, with obtuse, subrostrate ends. L. 0,028; B. 0,oo9

rara. Upper V. with broad and lanceolate axial area. Striae 14 in 0,oi ram. subradiate in the

middle, parallel at the ends. Lower V. with very narrow axial area, dilated in the middle to a

central area not reaching to the margin. Strise 13 (middle) to 14 or 15 (ends) in 0,oi mm., ra-

diate. — D. from Greenl. and Arg. p. 13 PL XVI f. 6, 7.

Fresh water: Greenland, Kornak!

5. A. margiuulata Grun. (1880). — Elliptical. L. O,oii to 0,022; B. 0,005 to 0,oo8 mm.
Upper V. with broad, lanceolate area. Striae 24 in 0,oi mm. marginal. Lower V. with very

narrow or indistinct axial area. Central area large, quadrate. Striae 23 to 27 in 0,oi mm. —
A. D. p. 21. V. H. Syn. PI. XXVII f. 45, 46. Achnanthidium delieatulum Schdm. Tatra p. 61

PL II f. 22?

Fresh water, alpine regions: Arctic America! Greenland! Norway (Dovre)! Russian Lap-

land (Fiskarehalfon).

6. A. americana Cl. (1893). — Broadly elliptical with obtuse or subtrnncate ends. L. 0,013;

B. 0,006 mm. Upper V. with broad, lanceolate area and about 16 striae in 0,oi mm., unilaterally

interrupted. Lower V. with lanceolate area. Striae about 17 in 0,oi mm., radiate and shortened

in the middle of the valve. — Diatomiste II PL III f. 17, 18.

Fresh water: Crane Pond, North America!

7. C. biharensis Pant. (1889). — Elliptical. L. 0,023 to 0,o26; B. 0,oi3 to 0,oi6 mm.
Upper V. with lanceolate area, transversely dilated in the middle, and distinct median line. Striae

11 to 12,5 in 0,01 mm. radiate. Lower V. with marginal, costate and radiate striae, 8 to 12,5 in

0,01 rara. and with a row of parallel striae (12,5 in 0,oi mm.) along the median line, separated

from the marginal striae by narrow lateral areas. — Pant. II p. 57 PL V f. 90, 94.

Marine: Bory, Hungary (Pant.).

Var. minor Pant. (1889). — L. 0,oi6; B. 0,08 mm. Upper V. with a row of short striae, 11 in

0,01 mm., at some distance from the margin, and enclosing a broad, lanceolate area without median

line. Lower V. with 11 striae in 0,oi mm., reaching to the median line. — Pant. II PL IV f. 75, 76.

Marine: Hungary, fossil (Pant.).

8. C. pygmaea Schum. (1864). — Broadly elliptical, with rounded ends. L. 0,oo7 to O,oii

mm. Striae 15 in 0,oi rara. Upper V. with broad, lanceolate area. Lower V. with narrow area.

— Preuss. D. I Nachtr. p. 19 PL II f. 11.

Brackish water: Baltic (Schum.).

9. C. Pelta A. S. (1874). — Broadly elliptical. L. 0,02; B. 0,i)i5 mm. Upper V. with

broad, lanceolate area. Striae 12 in 0,oi mm. marginal. Lower V. with straight median line. —
N. S. D. p. 93 PL III f. 17. Atl. CXCI, 6 to 9.

Marine: North Sea (A. S.).

10. C. quarnerensis Grun. (1862). — Elliptical. L. 0,022 to 0,035; B. 0,012 to 0,oi6 mm.
Upper V. with very large, usually irregularly punctate area. Striae 9 in 0,oi mm., marginal, not
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punctate. Lower V. with straight median line, ending near the margin. Its central pores some-

what distant. Axial area narrow; central large, orbicular. Striae 8 to 9 in 0,oi mm. slightly

radiate, not distinctly punctate. — Rhaphoneis quarn. G-run. Verh. 1862 p. 381 PL IV f. 24. C.

quarn. A. S. N. S. D. p. 93 PL III f. 15 to 16. Atl. CXCII, p. 20 to 24. Navkula Ovulum A. S.

N. S. D. PI. II f. 12. C. clavigera O'Meara M. J. (n. s.) VII PL VII f. 5?

Marine: Greenland! Spitsbergen! Finmark! North Sea! Mediterranean Sea! Adriatic! Fossil:

Karand, Hungary (a small form L. 0,oi5 mm.)!

11. A. Lilljeborgii Gbun. (1881). — Lanceolate, obtuse. L. 0,oi7 to 0,046; B. 0,oo8 toO,oi

mm. Upper V. strongly silicious, with lanceolate axial area, one third of the breadth of the valve,

with coarse scattered granules. Costse 8 to 9 in 0,o i mm., slightly radiate, not punctate. Lower
valve thin, with lanceolate narrow axial area. Striae 12 in 0,oi mm., radiate in the middle,

where some are of unequal length, parallel at the ends, finely punctate. — Bot. Centralbl. 1881

p. 68. Cl. a. M. D. .N:o 102, 311. Diatomiste II PL III f. 19, 20.

Marine: Grip and Bergen, Norway! He de Brehat, the Channel (Grunow).

12. C. Lagerheimii Cl. (1893). — Outline elliptical. L. 0,o2to0,o28; B. 0,oi to0,oi5mm.
Upper V. with lanceolate axial area, having in its middle two longitudinal rows of coarse puncta.

Striae costate, 8 in 0,oi mm., the two median unilaterally united into a horseshoe-like marking.

Lower V. delicate with straight median line. Central area uniting with very large lunate lateral

areas. Striae fine, 25 in 0,oi mm. — Diatomiste H PL III f. 21, 22. A. S. Atl. CXC, 46?

Fresh water: Ecuador, Sn. Nicolas, reg. trop.!

Actinoneis Cl. N. G.

Outline rhomboid to lanceolate. Valves very dissimilar. Upper valve with strong costae

and narrow axial area. Lower valve delicate, with finely punctate and strongly radiate striae.

No marginal rim.

This group comprises a number of peculiar diatoms, the upper and lower valves being ex-

ceedingly dissimilar. The lower valves are finely punctate-striate and the striae are usually alter-

nately longer and shorter in the middle, and strongly radiate throughout. Valves of such a cha-

racter are met with only in the group of Navieulce microstigmaticce and heterostichce, and in a less

degree in the Navieulce Uneolatm {Nav. Gastrum for instance).

Artificial key.

I Upper valve with an unilateral horseshoe-shaped marking '2.

'

\ — — without — — — — — 3-

( Lower valve with lateral areas A. inopinata Cl.

\ — — without — — A. heteromorpha Geun.

j Axial area of the upper valve lanceolate -A. Lorenziana Gbun.
' \ — — — — — narrow linear 4.

/ Valve apicnlate or rostrate 5-

t - not — — 6.

j Costs 6 in 0,01 mm A. mammalis Casts.

\ 19 A. dispar Cl.

( Valve short, rhomboid A. haldjikii Btw.

I — elongated — or lanceolate '

j Axial and central area of the lower valve indistinct . . . . A. Clevei Geun.

\ — — — — — — — distinct .... 8.

J
Axial area suddenly dilated to a fimbriate central area .... .A. danica Flogel.

^-
\ — — lanceolate A. hottniea Cl.

Kon-'l. Sv. Vet. Aknd. llandl. Band 27. N:o 3. 24
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1. A. Clevei Grun. (1860). — Lanceolate, obtuse. L. 0,oi3 to 0,024; B. 0,oo6 to 0,oo9 mm.
Upper V. with linear, narrow axial area (sometimes with rudimentary central nodule, Grun.).

Costse 9 to 11 in 0,oi mm., radiate; intermediate spaces distinctly punctate. Lower V. with very

narrow axial area and very small or indistinct central area. Striae 18 to 24 in 0,oi mm. strongly

radiate, punctate. Median striee more distant than the others. — A. D. p. 21. V. H. Syn.

PL XXVII f. 5, 7.

Fresh water: Billingen (Westergotland, Sweden)! Gulf of Bothnia at Tornea!

2. A. bottnica Cl. (1891). — Lanceolate, subacute. L. 0,oi7 to 0,032; B. 0,oo5 to 0,oi

mm. Upper V. with narrow, linear axial area, and parallel transverse costse, 11 to 12 in 0,oi

mm.; intermediate spaces coarsely punctate (puncta 18 in 0,oi mm.). Lower V. with lanceolate

axial area. Striae 17 (middle) to 25 in 0,oi mm., radiate throughout. Among the median strise

some shorter ones are frequently intercalated. — A. Clevei var. bottn. — Cl. D. of Finl. p. 52

PI. Ill f. 4, 5.

Slightly brackish water: Gulf of Bothnia, at Tornea!

3. A. dispar Cl. (1891). — Elliptical or lanceolate, with rostrate ends. L. 0,023; B. 0,oo9

mm. Upper V. with linear, narrow axial area. Costse parallel, 19 in 0,oi mm., not distinctly

punctate. Median costse abbreviate. Lower V. with indistinct axial area and orbicular central

area. Striae about 19 in 0,oi mm. strongly radiate throughout, and in the middle alternately

longer and shorter. — D. of Finl. p. 52 PL III f. 2, 3.

Brackish water: Gulf of Bothnia, at Tornea!

4. A. inopinata Cl. (1893). — Rhomboid, acute. L. 0,027; B. 0,oo9 mm. Upper V. with

narrow axial area and, unilaterally, a horseshoe-shaped marking in the middle. Costse 12 in 0,oi

mm. almost parallel, not punctate. Lower V. with narrow axial area and quadrate central area,

uniting with lunate lateral areas. Striae 14 in 0,oi mm., radiate, not distinctly punctate. —
Diatomiste II p. 57 PL III f. 13, 14.

Marine: Baldjik (near Varna) fossil!

5. A. heteroniorpha Grun. (1880). — Rhomboid to lanceolate. L. 0,04 6 to 0,o8; B. 0,02 to

0,02 5 mm. Upper V. with narrow axial area and a horseshoe-shaped, unilateral marking in the

middle. Costse 8 to 10 in 0,oi mm., slightly radiate, indistinctly (finely Grun.) punctate. Lower
V. with broad lanceolate central area. Striae 7 (middle) to 9 (ends) in 0,oi mm. strongly radiate

throughout. — A. D. p. 23. Cl. Diatomiste II PL III, 11, 12.

Fresh water: Demerara River!

(). A. danica Fl()gel (1873). — Rhomboid, acute. L. 0,036 to 0,05; B. 0,oii to 0,oi5 mm.
Upper V. with narrow axial area. Costae 8 to 13 in 0,oi mra. slightly radiate or almost parallel,

alternating with fine lineolse, twice as close as the costae. Lower V. , with narrow axial area and

transverse central area, fimbriate at the ends. Strise, about 26 in 0,oi mm. strongly radiate

throughout, in the middle alternately longer and shorter. — C. danica FlCgel Pommerania D.

p. 91 f. 14. Ach. danica Grun. A. D. p. 21 (1880). A. heteropsis Grun. Cl. M. D. N:o 154 (1878).

Stauroneis cornuta Lbud. Fortm. D. de Ceylon p. 37 PL III f. 36 (1879). Schisostauron fimhriatum

Grun. Hedwigia 1867 p. 28.

Marine: North Sea (Grip in Norway)! Mediterranean Sea! Adriatic (Grun.), Florida!

Var. major Cl. — L 0,o7 to 0,08; B. 0,03 to 0,o35 mm. Upper V. with 9 subradiate and
anastomosing costse in 0,oi mm. Lower V. with 16 distinctly punctate striae in 0,oi mm. —
PL III f. 8, 9.

Marine: Baldjik, fossil!

7. A. Lorenziana Grun. (1862). — Lanceolate, subacute. L. 0,04 to 0,05; B. 0,022 mm.
Upper V. with narrow lanceolate axial area, and strong, very slightly radiate costae, 7 in 0,oi
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mm. Intercostal spaces finely punctate (puncta about 23 in 0,oi mm.), frequently apparently
smooth. Lower V. with straight median line, very narrow axial area. Central area transversely
dilated. Striae in the middle 18, at the ends much closer, about 27 in 0,oi mm. — Bhaphoneis
Lorenziana Grun. Verb. p. 381. Bhaph. fluminensis Grun. 1. c. PI IV f. 5. V. H. Syn. PL XXXVI
f. 34. C. robusta Leud. Fortm. D. de Ceylon I f. 1? Achn. danica Pant. II PL IV f. 66? Bhapho-
neis Scutellum Petit D. de Ningpo PL III f. 6?

Marine: Barcelona, Balearic Islands! Adriatic (Grun.), Bab el Mandeb! Macassar Straits

(Grove Coll.)!

This species is in the index to the plates in Grunow's monograph erroneously named B. flu-

minensis. I have seen an entire frustule in Grove's collection, but the coarse structure of the
upper valve made the examination of the lower very difficult. It is doubtless no Bhaphoneis, but
a species nearly akin to A. danica.

8. A. mammalis Castr. (1886). — Elliptical, apiculate. L. 0,o43 to 0,063; B. 0,o2 to 0,038

mm. Upper V. with narrow, linear axial area and slightly radiate costfe (6 in 0,oi mm.) alter-

nating with double rows of small puncta, 11 to 14 in 0,oi mm. Lower V. with very narrow axial

area. Central area transverse, widening outward, and laciniate. Strife 21 (middle) to 25 (ends) in

0,01 mm. in the middle alternately longer and shorter, finely punctate. — Bhaphoneis mammalis
Castr. D. Voy. Chall. p. 48 PL XXVI f. 3 (upper valve). Stauroneis tahitiana Castr. 1. c. PL XX
f. 16 (lower valve)? Stauroneis apiculata Greg. Ed. N. Phil. J. X (n. s.) 1859 p. 30 PL IV f. 8

(lower valve)? Stauroneis? obesa Grev. T. Bot. Soc. V. VIII p. 237 PL III f. 12 (lower valve)?

A. mammalis Icon. n. PL III f, 13, 14, 15.

Marine: Galapagos Islands! Macassar Straits (Grove Coll.)!

Var. reticulata Cl. — Upper V. without rows of puncta between the costEe, but connected

by longitudinal costEe, forming an irregular reticulum. — PL III f. 16.

Marine: Macassar Straits (Grove Coll.)! Galapagos Islands!

Of the var. reticulata I have seen, besides upper valves, an entire frustule, with distinct

median line and transverse central area, but the coarse structure of the upper valve prevented

the exact examination of the lower valve, which however seems to have the same structure as

the type, although that of the upper valves is so different. The outline of both forms is exactly

the same.

9. A. baldjikii Btw. (1859). — Rhomboid. L. 0,045; B. 0,03 mm. Upper V. with linear

axial area and strong radiate costse (7 in 0,oi mm.) without intercostal puncta, and in the middle

alternately longer and shorter. Lower V. without axial area, central area small rounded. Stria;

10 to 11 in 0,01 mm., strongly radiate throughout, punctate, in the middle alternately longer and

shorter. — Odontidium Bald. Btw. M. J. VII p. 180 PL IX f. 10. Bhaphoneis Bald. Grun. Verb.

1862 p. 379. Achn. bald. Grun. A. D. p. 21. Pant. Ill PL XIII f. 204. Icon. n. PL III f. 4, 5.

A. bald. var. subquadrata Pant. Ill PL XIII f. 202. Dimereyramma baldj. Walker and Chase

N. E. D, PL I f. 3; 1886.

Marine: Baldjik near Varna, fossil!

Microneis Cl. N. G.

Valves small, linear to lanceolate, not very dissimilar. Upper valve with fine, parallel

strise and central, straight, narrow axial area. Lower valve with fine, almost parallel striae. No
marginal rim. Frustule genuflexed.

This group comprises a number of usually very small diatoms, partly stipitate, partly free

and frequently genuflexed. Most of them inhabit fresh water, hot springs and brackish water.

As to their affinities, they seem to be most nearly akin to the Naviculce minuscules and NaviculcB

mesoleice.
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1.

2.

3.

4. (

I Low

'{

10.

11.

13.

Artificial key.

Valve biconstricted

not constricted

Lower valve with a transverse fascia . .

— without ....
Valve narrow, linear-lanceolate . .

— narrow, elliptical ....
— elliptical, rostrate . .

Valve broad and short

— narrow and elongated

Striffi fine (25 in 0,oi mm.) ....
— coarse (10 to 14 in O.ol mm.)

Valve broadly lanceolate ... . .

— elliptical

Striae 12 to 16 in 0,oi mm
— 21 or more

Valve lanceolate

linear

StrisB 21 in 0,01 mm
— 24 or more in 0,01 mm. . . . . .

Valve with parallel margins

— — slightly convex . .

Fresh water habitat ...
Marine .... ...
Ends subcapitate ....
— obtuse

I
Valv

. . . A. trinodis Arn.

2.

3.

4.

.A. affinis Gbon.

. . A. hungarica Geun.

. . . A. exigua Gkun.

5.

7.

A. Biasolettiana Kt'TZ.

6.

. . A. delicatula Ktiiz.

. A. Hauckiana Grun.

9.

. . A. Hudsonis Geun.

. . A. gldbrata Grun.

.A. eocilis Kutz.

10.

11.

12.

. A. linearis W. Sm.

. A. twniata Geun.

A. microcephala KijTz.

. A. minutissima Ktiiz.

1. A. ininiitissima Kutz. (1833). — Linear with somewhat attenuate and obtuse ends.

L. 0,015 to 0,02; B. 0,003 to 0,004 mm. Upper V. with narrow, linear axial area. Striae about

26 in 0,01 mm. parallel. Lower V. without axial area and with small, transverse central area.

Strise about 25 in 0,oi mm., stronger in the middle, slightly radiate. — Dec. N:o 75 (1833) accor-

ding to Lagst. Grun. A. D. p. 23. V. H. Syn. p. 131 PL XXVII f. 35 to 38. A. exilis W. Sm.

B. D, II PI. XXXVII f. 303.

Fresh water: Sweden! Germany! England! Belgium (V. H.), probably common everywhere.

Var. cryptocephala Gron. — Smaller, with slightly capitate ends. L. 0,oi 2 to 0,oi8; B. 0,oo2

to 0,003 mm. Strise about 30 in 0,oi mm. — V. H. Syn. PI. XXVII f. 41 to 44.

Fresh water: Finland!

2. A. microcephala KtJtz. (1844). — Linear lanceolate, with subcapitate ends. L. 0,oo9

to 0,026; B. 0,003 mm. Upper valve with linear axial area and parallel strise, 30—36 in 0,oi mm.,

the median strise abbreviated. Lower V. without axial area and with small transverse central

area. Strise about 32 in 0,oi mm. slightly radiate. — A. microceplialum KtJTZ. Bac. 75 PI. Ill

f. 13, 19 (1844). Grun. A. D. p. 22. V. H. Syn. p. 131 PI. XXVII f. 20 to 23. Navicala

pachycepJiala Schum. Preuss. D. 2:te N. II f. 44?

Fresh water: Sweden (Helsingland) ! Belgium (V. H.).

Achnanthidium microcephalum W. Sm. B. D. is probably Anomoeoneis exilis Grun.

3. A. linearis W. Sm. (1855). — Linear with rounded ends. L. 0,oi to 0,02; B. 0,oo3 to

0,004 mm. Upper V. with narrow, linear axial area and parallel strise, 24 to 27 in 0,oi mm.
Lower V. without axial area and with small and transverse central area. Strise 22 to 28 in 0,oi

mm. — Achnanthidium lin. W. Sm. Ann. and Mag. Nat. Hist. 1855 p. 8 PI. I f. 9. B. D. II

p. 31 PL LXI f. 381. Achnanthes lin. Grun. A. D. p. 23. V. H. Syn. p. 131 PL XXVII f. 31, 32.

Fresh water: Norway (Dovre)! England! Belgium (V. H.).
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Var. pusilla Grun. (1880). — L. 0,oi3 to 0,oi7; B. 0,oo3 to 0,oo4 mm. Stria; 18 to 23 in

0,0 1 mm. — A. D. p. 23. V. H. Syn. PL XXVII f. 33, 34.

Fresh water: Greenland! Norway (Dovre)!

Var. JacMi Rabh. (1861). — Broader. L. 0,oi5; B. 0,oo45 mm. Strige about 25 to 26 in

0,0 1 mm. — Achnanthidium JacMi Rabh. Alg. E. N:o 1003. V. H. Syn. PI. XXVII f. 24.

Fresh water: Baden (Rabh.)!

4. A. exilis Kt)TZ. (1833). — Linear-lanceolate, with rounded ends. L. 0,oi5 to 0,o3;
B. 0,008 to 0,009 mm. Upper V. with narrow, axial area slightly dilated at the middle. Striae

parallel, about 21 in 0,oi mm. Lower V. without axial area and with small and rounded central
area. Strise sliglitly radiate throughout, in the middle 20, at the ends 27 in 0,oi mm. — Dec.
N:o 12 (according to Lagst.). Grun. A. D. p. 22. V. H. Syn. PI. XXVII f. 16 to 19. A. subhun-
garicum GuTw. Materialy p. 29 PL I f. 26?

Fresh water: Belgium (V. H.), Germany!

5. A. glabrata Grun. (1863). — Linear, with rounded ends. L. 0,oi2 to 0,o46; B. 0,oo68
to 0,013 mm. Upper V. with 12 to 13 striae in 0,oi mm. Lower V. with 13 to 15 striae in 0,oi

mm. coarser in the middle than elsewhere. Frustule with broad connecting zone, and rudimentary
diaphragms at the ends. — Verb. 1863 p. 146 PL IV f. 17. A. D. p. 22.

Marine: California (01. M. D. ]Sr:o 120), Pacific Ocean, New Zealand, North and South Ame-
merica (Grun.).

Var. nuUandica Grun. (1880). — L. 0,035 to 0,04 mm. Strise 22 to 24 in 0,oi mm. Median
strife more distant, 10 to 11 in 0,oi mm. — A. D. p. 22.

Marine: Auckland (Grun.).

Akin to this species is probably the incompletely described and figured Cymbosira minutula

Grun. (Verb. 1863 p. 146 PL IV f. 27).

6. A. Biasolettiana Kutz. (1844). — Broadly lanceolate, with obtuse, rounded-truncate ends,

somewhat gibbous in the middle. L. 0,os5 to 0,o3i ; B. 0,oo65 to 0,oo7 mm. Upper V. with narrow
linear axial area. Strise parallel, about 25 in O.oi mm. Lower V. without axial area; central

area small, rounded. Striaj 25 in 0,oi mm. slightly radiate in the middle. — Synedra Bias. Kutz.

Bac. p. 63 PL III f. 22. Achn. Bias. Grun. A. D. p. 22. V. H. Syn. p. 130 PL XXVII f. 27, 28.

Fresh water: Hungary (Grun.), Belgium (V. H.).

Forma minuta Grun. (1880). — L. 0,oi2 to 0,oi3; B. 0,oo45. Striae 24 in 0,oi mm. —
A. D. p. 22.

Fresh water: Triest (Grun.).

Var. sublinearis Grun. — Linear, narrowed at the ends. L. 0,oi4; B. 0,oo4 mm. Striae 17

to 22 in 0,01 mm. — V. H. T. N:o 11.

Brackish water: Belgium (V. H. T.).

7. A. tieniata Grun. (1880). — Frustule scarcely arcviate. V. linear, with rounded ends.

L. 0,02 to 0,03; B. 0,oos mm. Lower V. without areas. Striae about 24 in 0,oi mm. more distant

in the middle and closer towards the ends. — A. D. p. 22 PL I f. 5.

Marine: Sea of Kara (Grun.).

8. A. Hudsonis Grun. (1881). — Linear-lanceolate or subelliptical, with broad and obtuse,

frequently' subrostrate, ends. L. 0,01.") to 0,o35; B. 0,oo5 to 0,oo8 mm. Upper V. with narrow,

linear axial area and parallel striae, 15 to 16 in 0,oi mm. Lower V. with narrow axial area;

small and orbicular or subrhomboidal central area. On each side of the central nodule is a lunate

marking. Striae 14 in 0,oi mm., slightly radiate. — V. H. Syn. XXVII f. 25, 26.

Brackish water: Hudson River!
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9. A. trinodis Arnott (1861). — Linear, gibbous in the middle and at the broad ends.

L. 0,015 to 0,02; B. 0,005 mm. Upper V. with narrow axial area dilated in the middle to an

almost orbicular, small central area. Strife about 30 in 0,oi mm. parallel. Lower V. without

distinct axial area and with small central area. Stria; about 30 in 0,oi mm. parallel. — Achnan-

thidium trinode Pritch. Inf. p. 872 PI. VllI f. 9. Nav. trinodis Grdn. Verb. 1860 p. 551 PL IV
f. 8. Bhoiconeis irin. Grun. Verb. 1863 p. 147. Achn. trin. V. H. Syn. PL XXVII f. 50 to 52.

Fresh water: England, Tyrol (Grun.).

10. A. (lelicatula Kutz. (1844). — Elliptic-lanceolate, frequently with subrostrate ends.

L. 0,01 to 0,02; B. 0,005 to 0,011 mm. Upper V. with narrow, linear axial area. Striae 14 to 15

in 0,01 mm. almost parallel. Lower V. with indistinct axial area and very small, orbicular central

area. Striis 17 to 19 in 0,oi mm. the median shorter. — Achnanthidium delicatulum KtJTZ. Bac.

p. 75 PL III f. 21. Achnanthes delic. Grun. A. D. p. 22, 1880. V. H. Syn. p. 130 PL XXVII f. 3, 4.

Brackish water: Greenland! Arctic America! North Sea! English Channel! Balearic Islands!

San Francisco!

11. A. Haiickiiina Grun. (1880). — Elliptical to elliptic-lanceolate. L. 0,012 to 0,03i;

B. 0,006 to 0,008 mm. Upper V. with linear, narrow axial area. Striae 10 to 12 in 0,oi mm.,

parallel, lower V. without axial area and with small central area. Striae 10 to 13 in 0,oi mm.
radiate. — A. D. p. 21. Achn. HaucUi Grun. V. H. Syn. PL XXVII f. 14, 15.

Hot springs and brackish water: Triest (Grun.), Canada! New Zealand! Tasmania! Cape Horn!

12. A. afHnis Grun. (1880). — Linear-lanceolate, obtuse. L. 0,oi5 to 0,023; B. 0,oo3 to

0,0035 mm. Upper V. with narrow, linear axial area. Striae parallel 27 to 30 in 0, 01 mm. Lower

V. with narrow axial area. Central area a transverse fascia, reaching to the margin. Striae about

30 in 0,01 mm. radiate throughout. — A. D. p. 20. V. H. Syn. p. 130 PL XXVII f. 39, 40.

Fresh water: Belgium (V. H.), Tasmania! North America, White Mountains!

Var. jamalinensis Grun. (1880). — L. 0,037; B. 0,005 mm. Striae of the lower V. 16 inO,oi

mm. — A. hungarica var.? jamal. Grun. A. D. p. 20.

Marine (?): Sea of Kara (Grun.).

13. A. exigua Grun. (1880). — Broadly elliptic-lanceolate, with rostrate, obtuse ends.

L. 0,013 to 0,017; B. 0,005 to 0,006 mm. Upper V. with narrow, linear axial area. Striae about

22 in 0,01 mm. parallel. Lower V. with very narrow axial area. Central area a transverse

fascia, reaching to the margin. Striae about 25 in 0,o 1 mm. slightly radiate throughout. — Stauro-

neis exilis KtJTZ. Bac. p. 105 PL XXX f. 21. Schum. Preuss. I). II Nachtr. PL II f. 59. Ach.

exigua Grun. A. D. p. 21. V. H. Syn. PL XXVII f. 29, 30.

Fresh water, hot springs: Sweden (Hernosand, interglacial deposit)! Germany (Berlin)!

Brazil! Ecuador! Surinam! Java! New Zealand! Hawaii!

14. A. hungarica Grun. (1863). — Narrow elliptical or linear-lanceolate with subcuneate

ends. L. 0,02 to 0,03; B. 0,oo6 to 0,oo7 mm. Upper V. with narrow axial area, in the middle

dilated to a narrow, short, transverse central area. Striae about 21 in 0,oi mm., parallel. Lower
V. with narrow axial area. Central area a broad fascia. Striae about 21 in 0,oi mm., slightly

radiate. — Achnanthidium hungaricum Grun. Verb. 1863 p. 146 PL IV f. 8. Achnanthes hung.

A. D. p. 20. V. H. Syn. p. 130 PL XXVII f. 1, 2. Achnanthidinm neglectum Schum. Preuss.

D. II Nachtr. p. 54 PL I f. 17?

Fresh water: Sweden (Grun.), Belgium (V. H.), Hungary (Grun.), Illinois! Brazil! Ecuador!

Australian Alps (Rieva Lagoon)!

To this group may belong Achnanthes Gregoryana Grbv. (M. J. VII p. 84 PL VI f. 13, 14)

if this form, of which the zonal view is figured, be really an Achnanthes, but it appears more

probable that it may represent an arcuate Gyrosigma perhaps G. arcticum.
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Achnanthidium (KtiTz. 1844) Hbib. 1863.

Outline more or less linear, rarely elliptical. Valves dissimilar. Upper valve without cen-

tral nodule and median line, but with narrow, frequently asymmetrical axial area, not costate

(except A. groenla.ndica). Structure transverse rows of puncta (except A. groenlandica). Lower
valve with straight, central median line. Central nodule usually stauroid. Central area a trans-

verse fascia. Structure: transverse rows of puncta. Frustule genuflexed, without rim. Connecting

zone usually with longitudinal rows of short strise.

Cell-contents (of A. lanceolata) a single chromatophore-plate along the inside of the upper

valve or (as in A. irevipes) two plates, deeply sinuose in the middle along the inside of the

connecting zone. In conjugation one cell (A. hrevipes) gives origin according to Luders to one

auxospore (Pfltz. Bau und Entw. p. 85).

This group comprises most of the stipitate species of Achnanthes of authors. They agree

in outline with the true Achnanthes, which have an entirely different structure. Whether the

genus formed by me is natural is somewhat doubtful, the cell-contents of A. lanceolata being very

similar to those of Cocconeis, and those of A. hrevipes agreeing with those of Navicula. On the

other hand A. grpenlandica differs in the costate upper valve and is remarkable for the rudimen-

tary diaphragms at the ends of the frustule, which point to some affinity with the Tabellarise

{Entopyla). The exact position of this group in a natural system is impossible to define at present.

Artificial hey ').

'( Margin of the upper valve with a horseshoe-shaped mark A. lanceolata Bb^b.

1. < (A. Peragalli Be^b. a. H]^bib.).

I
— — — — without — — — 2.

„ I Margin crennlated A. crenulata Geun, {A. hrevipes var. suberenulata).

\ — not — . ... 3.

„ I Upper valve with transverse costse . . .A. groenlandica Cl.
""

\ — — — — rows of puncta . . . ... .... 4.

. ) Axial area of the upper valve central .... 5.

\ — — — — — excentric . . . .... 6.

Valve linear . A. mesogongyla Grun.

lanceolate . . ... . A. margaritarum Cl.

„ f Valve centrally gibbous ... A. inflata Grun.
''•

\ - - not - 7.

( Valve small and constricted . . . . . . . . . A. coarctata Br^b.

— — elliptical or large; and constricted, or not A. hrevipes Ag.

M

(

1. A. margaritarum Cl. (1893). — V. not arcuate, lanceolate, with slightly protracted

ends. L. 0,o.'i to 0,o6; B. 0,02 mm. Upper V. with central, narrow axial area. Striae 10 (middle)

to 13 (ends) in 0,oi mm. very slightly radiate, composed of distinct puncta, arranged in straight,

longitudinal rows, 15 in 0,oi mm. Lower V. with straight median line, indistinct, axial and small,

orbicular central area. Striae 10 (middle) to 15 (ends) in 0,oi mm. composed of puncta, arranged

in straight longitudinal rows, 13 in 0,oi mm. -- Diatomiste II p. 57 PL III f. 9, 10.

Marine: Pearl Islands (near Java?)!

This remarkable species is not akin to any other. The upper valve has some resemblance

of Mhaphoneis amphiceros.

2. A. lanceolata Bri^b. (1849). — Narrow, elliptic-lanceolate to broadly elliptical, with

rounded, obtuse, rarely rostrate, ends. L. 0,oi7 to 0,035; B. 0,oo5 to 0,oo8 mm. Upper Y. with

') The incompletely known Ach. heccata Leud. Foetm., A. agghitinata Grun. and Cocconeis perpusilla Pant, not

included.
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linear, central axial area, on one side of which, in the middle of the valve, there is a horseshoe-

shaped area. Stripe 13 in 0,oi mm. almost parallel, coarsely punctate. Lower V. with narrow

axial area and broad, quadrate or rectangular central area. Striae 14in0,oi mm., slightly radiate,

coarsely punctate. — Achnanthidium lanceolatum Kutz. Sp. Alg. p. 54. W. Sm. B. D. II PI. XXXVII
f. 304. Achnanihes lane. Grun. A. D. p. 23. V. H. Syn. p. 131 PI. XXVII f. 8 to 11. Stauro-

neis truncata Schtjm. Preuss. D. I Nachtr. p. 22 f. 28.

Fresh water: Throughout Europe! Amsterdam Island! Tasmania! New Zealand! Australia

(North Australia, Daintree River, Australian Alps)! Illinois! Ecuador!

Var. dubia Grun. (1880). — Broadly lanceolate. L. 0,oi5 to O.oiv; B. 0,oo7 to 0,oo72 mm.
Striae 13 to 14 in 0,oi mm. — A. D. p. 23. V. H. Syn. p. 132 PI. XXVII f. 12, 13.

Eresh water: Belgium (V. H.), Austria (Grun.)!

Var. elliptica Cl. (1891). — Elliptical. L. 0,oi2 to 0,oi6; B. 0,oo7 to 0,ooo mm. Upper V.

with 16 strise in 0,oi mm. — D. of Finland p. 51 PI. Ill f. 10, 11.

Fresh water: Abo in Finland!

Var. Haynaldii Saarsch. (1881). — Inflated in the middle, with rostrate-capitate ends. L.

0,025 to 0,027*, B. 0,007 mm. Strife 16 in 0,oi mm., indistinctly punctate. — Achn. Haynaldii Saarsch.

Spec. Phyc. Aeqnat. p. 8 (according to De Toni Syll. p. 478). Cl. Diatomiste II PL VII f. 14.

Fresch water: Ecuador, Antisana!

3. A. Peragalli Brun. a. H^rib. (1893). — Broadly elliptical, inflated, with protracted api-

culate or subcapitate ends. L. 0,oi2 to 0,oi6; B. 0,oo6 to 0,oo8 mm. Upper V. with narrow,

linear and central axial area, on one side of which in the middle of the valve there is a horseshoe-

shaped area. Strise 17 in 0,oi mm. slightly radiate. Lower V. with large, outward dilated central

area. Strise very fine and oblique. — D. d'Auvergne p. 50 PI. I f. 4.

Fresh water: Puy de Dome, living (Brun. Coll.)!

A very small, but distinct species, resembling A. lane. var. Haynaldii.

4. A. mesogongyla Grun. (1879). — Narrow, elongated, inflated in the middle, with rounded

ends. L. 0,08 to 0,0 9; B. 0,oi3 to 0,oi4 mm. Upper V. with central, narrow axial area and

transverse, coarsely punctate strife, 10 in 0,oi mm. (puncta 18 in 0,oi mm.). Lower V. with broad

central fascia. Strife 11 in 0,oi mm. punctate; puncta 18 in 0,oi mm. — Cl. M. D. N:o 193.

A. D. p. 19. Icon. nost. PI. Ill f. 2.

Fresh water: Brazil!

5. A. coarctata Br^b. (1855). — Linear, slightly constricted in the middle, with broad,

truncate ends. L. 0,04; B. 0,oo8 mm. Upper V. with very excentric, narrow, frequently infra-

marginal, axial area. Strise 11 to 14 in 0,oi mm. punctate. Lower V. with broad central fascia.

Striae 12 to 15 in 0,oi mm. slightly radiate, punctate. — Achnanthidium coaret. Ann. Mag. Nat.

Hist. [2] Vol. XV p. 8 f. 10. W. Sm. B. D. PL LXI f. 379. Achnanthes coaret Grun. A. D.

p. 20. V. H. Syn. p. 130 PL XXVI f. 17 to 20. Achnanthidium eoaret. var. elineata Lagst.

Spitsb. D. p. 49 PL I f. 16. Achn. hinodis Ehb. M. G. PI. XXXIV, 5, B, 12.

Fresh water, moist earth, on mosses: Spitsbergen! Beeren Eiland (Lagst.), Arctic America!

Sweden (Upsala)! England! France! Belgium (V. H.).

6. A. inflata Kutz. (1844). — Elongated, gibbous in the middle, with rounded capitate ends.

L. 0,045 to 0,065; B. 0,oi5 to 0,018 mm. Upper V. with very excentric axial area. Striae 9 to

10 in 0,01 mm. parallel, composed of coarse puncta, about 9 in 0,oi mm. Lower V. with broad

fascia. Striae about 10 in 0,oi mm. slightly radiate; puncta about 10 in 0,oi mm. — Stauroneis

inflata Kutz. Bac. 105 PL XXX f. 22. Achnanthes ventrieosa Ehb. M. Geol. p. 226. Monogramma
ventr. Ehb. M. Geol. PL I, II, f. 9, PL III f. 18, 19, b, e. Grev. T. Bot. Soc. Edinb. Vol. VIII
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p. 439 PI. VI f. 6, 7. Achnanthes inflata Grun. A. D. p. 19. Navicula elata Leud. Fortm. D. de
Ceylon PL III f. 28. Achn. brevipes var. tumidula Grun. A. D. p. 19.

Fresh water, in tropical and subtropical regions: South Tyrol (Grun.), Pompeii (Grun.),

Java! Australia! Tasmania! New Zealand! Tahiti! Brazil! Ecuador! Cuba (Gi-un.), Bourbon and
Mauritius (Ehb.).

Var. Smithiana Grev. (1866). — Ends cuneate. Striae coarser. — Monnqrcmma Smithimui
Grev. T. Bot. Soc. Edinb. Vol. VIII PI. VI f. 3 to 5.

Fresh water: Mauritius and New Hebrides (Grun.). Cameroon, Africa!

7. A. brevipes Ag. (1824). — Linear-lanceolate, frequently slightly constricted in the

middle, with cuneate ends. Upper V. with somewhat excentric axial area and transverse rows of

coarse puncta forming irregular longitudinal rows. Lower V. with indistinct axial area. Central
nodule transversely dilated into a stauros, reaching to the margin. Strii3e slightly radiate. Frus-
tule genuflexed, stipitate. Connecting zone finely and transversely striate.

Var. parrula Kuxz. (1844). — Elliptical. L. 0,oi to 0,02; B. 0,oo5 to 0,oo7 mm. Upper V.
with 12 to 18 strise in 0,oi mm. Lower V. with abovit 15 strise in 0,oi mm. — A. parvula Kutz-
Bac. p. 76 PI. XXI f. 5. Grun. A. D. p. 19. V. H. Syn. p. 129 PI. XXVI f. 25 to 28. A. pa-
chypus Mont. Ann. Sc. nat. (2) T. VIII p. 348 (accord, to Kiitz.). Ktixz. Bac. p. 76 PL XXI f. 2.

Brackish water: Trondhjem! England! Ostend (V. H.), Calvados! Galapagos Islands!

Var. Leudugeri Temp. a. Br0n (1889). — Broadly lanceolate with obtuse ends. L. 0,o7.5 to

0,095; B. 0,03 to 0,037 mm. Striae of the lower V. 6 in 0,oi mm. — Achn. Lnid. D. foss. du
Japon p. 9 PL IX f. 11.

Marine: Japan, fossil (Temp. Br.).

Var. typica Cl. — Linear with cuneate ends, frequently constricted in the middle. L. 0,0 7

to 0,1; B. 0,02 mm. Upper V. with slightly excentric axial area. Strise 7 to 8 in 0,oi mm.
coarsely punctate; puncta 7 to 8 in 0,oi mm. forming undulating longitudinal rows. Lower V.

with indistinct axial area. Central area a narrow fascia, reaching to the margin. Striae 7 to 9 in

0,01 mm. slightly radiate and coarsely punctate. — A. brevipes Ag. Syst. Alg. p. 1. Kutz. Dec.

N:o 77, 78 (according to Lagst.) 1833. W. Sm. B. D. II PL XXXVII f. 301. V. H. Syn. p. 129

PL XXVI f. 10 to 12. A. salina Kutz. Linnaea 1838 p. 72.

Brackish water: Arctic America! Greenland! Spitsbergen! Finmark! North Sea! Baltic!

Caspian Sea (Grun.), Japan, fossil! Monterey and Mauritius (Grun. forma contracta A. D. p. 19).

Var. marginata Cl. — Rhomboid-lanceolate, .subacute. L. 0,12; B. 0,0 5 mm. Upper V. with

excentric, linear axial area and transverse strise, 7 in 0,oi mm., composed of large quadrate alveoli.

Parallel to the margin and close to it, is an elevated line or keel. Connecting zone with longitu-

dinal rows of coarse puncta, 6 to 7 in 0,oi mm.
Marine: Madagascar!

Var. capensis Cl. — Narrow, linear lanceolate, tapering from the middle. L. 0,o5; B. 0,oi

mm. Upper V. with- very excentric axial area and 9 granulate strise in 0,oi mm. Lower V. with

11 almost parallel striae in 0,oi mm. composed of about 13 puncta in 0,oi mm.
Marine: Cape of Good Hope!

Var. subcrenulata Cl. (1891). — Narrow elliptic-linear, obtuse, with crenulated margin. L. 0,04 7

;

B. 0,012 mm. Upper V. with very excentric axial area and parallel strise, 8 in 0,oi mm., com-

posed of large puncta (7 to 8 in 0,oi mm.). Lower V. with 11 strise in 0,oi mm. Puncta 11 to

12 in 0,01 mm. — Diatomiste I p. 50 PL IX f. 5, 6.

Brackish water: New Guinea!

Var. intermedia Kutz. (1833). — Linear-elliptical, with rounded ends. L. 0,o3 to O.os; B.

0,01 to 0,011 mm. Strise about 10 in 0,oi mm. — Achn. int. Kutz. Dec. N:o 21 (according to

Lagst.). Lagst. Ofvers. K. Sv. Vet.-Akad. Forh. X f. ^ a. A. subsessilis Kutz. Dec. N:o 42 (1833)

K. Sv. Vet. Akadeiniens Handlingar. Hi 27. N:'j 3. <i5
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according to Lagst. W. Sm. B. D. K PI. XXXVII f. 302. V. H. Syn. p. 129 PI. XXVI f. 21 to

24. A. mulHmiimlaia Ag. Con.sp. p.' 59 (1832). A. capensis KtJTZ. Bac. p. 76 PI. XXI f. 1(1844).

Achnanthidiuni arcticnm Cl. D. Arctic Sea p. 25 PL IV f. 22 (1873). Achn. Loczyi Pant. II p. 57

PL XII f. 217 (1889).

Brackish and marine: Finmark! Coasts of Britain (Sm.), North Sea! Baltic! Caspian Sea

(G-rnn.), Mediterranean Sea! Amsterdam Island (Grun.).

Var. seriata Ag. (1827). — Frustules concatenated into 13iatoma-like series. Valves elongated,

narrow, frequently broader at one end than at the other. — A. seriata Ag. Bot. Zeitung 1827.

Consp. p. fiO. Gymhosira Agardliii Kutz. Bac. p. 77 PL XX f. 3 (1844). A. ser. var.? cuneata

G-RUN. A. D. p. 19. A. subsessilis var. enervis Petit Mem. de la Soc. de Cherb. p. 207 PL XXIII
PL III f. 2?

Marine: Adriatic (Kutz), Java! Labuan! Pacific Ocean (Grun.).

Var. angustata Grev. (1859). — Elongated, narrow. L. 0,o7 to 0,i5; B. 0,oo5 to 0,oi mm.
Striffi 10 to 15 in 0,oi mm. — A. angustata Grev. M. J. VII p. 163 PL VIII f. 9. A. pennafa

Cl. Vega p. 504 PL XXXV f. 2.

Marine: Californian guano (Grev.), Ceylon!

Grevillb figures two coherent frustules in the zonal view, for which reason the identifi-

catation with A. pennata Cl., the figure of which represents a lower valve, is somewhat doubtful.

Var.? pennceformis Grev. (1865). — Frustule biarcuate, long and narrow. Lower valve

linear obtuse. L. 0,i5; B. 0,oi mm. Striae parallel, 12 in 0,oi mm. punctate, puncta 13 in 0,oi

mm. — Achnanthes penncef. Grev. T. Bot. Soc. Edinb. Vol. VIII p. 438 PL VI f. 11 to 13.

Marine: Sandwich Islands!

Var. indica Brun (1893). — Centrally constricted, with cuneate ends. L. 0,06 to 0,075;

B. 0,02 mm. Strise and puncta 8 to 9 in 0,oi mm. — Achnanthes indica-^Bxm Diatomiste I

p. 173 PL XXIV f. 14.

Marine: Rodriguez (Brun).

A. brevipes is an exceedingly variable species, on the varieties of which a great number of

»new species», usually imperfectly described and figured, has been founded. The characteristics,

by which these reputed species differ, are such trifling ones as the shape of the valve, the size of

the stipes, the excentricity of the axial area of the upper valve, etc. But as all these characteri-

stics are very variable, I am unable to separate as species the above named varieties. A. inflata,

A. crenulata and A. coarctata. are so nearly allied to A. brevipes that it is difficult to state any

stable characteristics for their distinction. Achn. parallela Castr. (Voy. Challenger p. 41 PL XIX
f. 11) and A. herguelensis Castr. (1. c. PL XX f. 41) would seem to belong to the varieties of

A. brevipes, were not the area of the upper valves represented as central, and the striae of the

latter so fine.

8. C. perpusilla Pant. (1889). — V. broadly lanceolate. L. 0,015; B. 0,oo8 mm. Lower V.

with narrow axial area. Central area a narrow transverse fascia, reaching to the margin. Median

line straight. Strise 17,5 in 0,oi mm. punctate, slightly radiate throughout. Upper V.? —
Pant. II p. 58 PL IV f. 73.

Marine: Hungary, fossil (Pant.).

A small form, unknown to me, resembling a small variety of Achnanthes subsessilis.

9. A. aggluthiata Grun. (1880). — V. narrow, lanceolate. L. 0,022 to 0,o28; B. 0,oo4 to

0,005 mm. Upper V. with 13 punctate strise in 0,oi mm. Lower V. with 15 punctate striiB in

0,01 mm. — A. D. p. 19.

Marine: Triest.

This, to me unknown form, resembles according to Griinow A. subsessilis, but occurs attached

by the lower valve to seaweeds, not on gelatinous stalks as A. subsessilis.
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' 10. A. baccata Leud. Foetm. (1879). — Linear, with broad, rounded ends. L. 0,i; B. 0,02s

mm. Lower V. with wide and irregular axial area. Central area large and irregularly transverse.

StrisE 7 in 0,o i mm. formed of large puncta, arranged in undulating, longitudinal rows. — Stanro-

neis baccata Leud. D. de Ceylan p. 37 PL III. f. 35. Achnanthes curvata Leud. 1. c. PI. I f. 5?

A. bacc. Icon. n. PI. Ill f. 3.

Marine: Colombo, Ceylon (Le Tourneur Coll.)!

11. A. groenlandica Cl. (1873). — Linear with rounded ends. L. 0,o4 to 0,o6; B. 0,oo5

to 0,007 mm. Upper V. with narrow axial area and strong costate strite, 4,5 to 6 in 0,oi mm.
crossed by a longitudinal line. Lower V. with indistinct axial area. Central area a broad trans-

verse fascia. Central pores of the median line somewhat distant. Stride 5 to 6 in 0,oi mm.
slightly radiate, formed by 3 to 4 large, distant puncta. Frustule genuflexed. Connecting zone

with a row of puncta, 6 to 7 in 0,oi mm. Lower valve with rudimentary diaphragms. — Ach-

nantkidmm groenlandicum Ol. A. D. p. 25 PL IV f. 23. Achnanthes gr. Gkun. A. D. p. 20.

Cl. Vega p. 460 PL XXXV f. 3.

Marine: Arctic America! Greenland! Spitsbergen! Finmark! Behrings Island!

12. A. crenulata Grun. (1880). — Elliptical to elliptic-linear, obtuse, with crenulated

margin (2,5 to 3 undulations in 0,oi mm.). L. 0,034 to 0,076; B. 0,oi5 to 0,02 mm. Upper V.

with very excentric and narrow axial area. Strise parallel, 6 to 6,5 in 0,oi mm. coarsely punc-

tate; puncta 6 to 7 in 0,oi mm. Lower V. with narrow but distinct axial area. Central area a

transverse fascia. Striie 6 to 7 in 0,oi mm. slightly radiate throughout, punctate; puncta 6 to 7

in 0,01 mm. — A. D. p. 20. Cl. Diatomiste I p. 50 PL IX f. 3, 4.

Fresh or brackish water: New Guinea! Samoa! Australia (Daintree River)!

Aclinantlies Bory S:t Vincent (1822).

Outline linear to elliptical or lanceolate. Upper valve with central and narrow axial area,

without central nodule and median line. Lower valve with median line and stauroid central

nodule. Axial area narrow. Structure similar in both

valves: transverse costse, alternating with double rows

of small puncta, arranged in decussating rows. Frus-

tule genuflexed, stipitate. No annulus. Connecting-

zone transversely striate. The cell-contents of A. lon-

gipes have a number of scattered, rounded or elongated

chromatophore-granules

.

Achnanthes, limited as above, has a great resem-

blance to Achnanthidium, as regards the manner of

living and the form of the frustule and the valves, but

the structure is different. Of the afiinities of Achnan-

thes little can be stated. The structure of A. javanica

and of A. bengalensis, which, according to Gkunow, have

longitudinal lines, has some resemblance to that of

ScoUotropis and Gomphoneis. Mastogloia Grevillei has a similar structure, but differs greatly in

other respects. There is also some resemblance to Mastoneis, the central nodule of which also

forms a stauros, although short.

1. A. longlpes C. Ag. (1832). — Linear-elliptical, with broad, rounded and frequently

cuneate ends, usually slightly constricted in the middle. L. 0,oo5 to 0,i8; B. 0,oi2 to 0,o27 mm.

Upper V. convex. Axial area a central, linear silicious rib. Costse 7 to 8 in 0,oi mm. parallel,

LJ^j

Achnanthes longipes with cell-contents: 500 times
magnified.
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alternating with double rows of puncta, 9 in 0,oi mm. Lower V. with almost indistinct axial

area. Central nodule a narrow stauros, not bifid at the margin. Costee 6, ft in 0,oi mm. puncta

10 in 0,0 1 mm. Connecting zone finely striate. — Consp. cr. p. 58. KtJTZ. Bac. p. 77 PL XX
f. 1. Prxtch Inf. PI. VII f. 42. W. Sm. B. D. II p. 26 PL XXXV f. 300; PL XXXVI f. 300.

V. H. Syn. p. 129 PL XXVI f. 13 to 16. A. Carmichaeli Grev. according to Kutz.

Brackish water and marine: Coasts of Britain (Sm.), Baltic! Mansfelder Seen in Saxony!

North Sea! Adriatic! Mediterranean Sea! Belgium (V. H.), S:i Pauls Island (Grrun.).

2. A. javaiiica Grdn. (1878). — Broadly elliptical to lanceolate, gradually tapering to the

obtuse or subacute ends. L. 0,o3 to 0,06; B. 0,oi3 to 0,02.') mm. Upper V. with narrow axial

area. Costaj 5 to 6 in 0,oi mm., puncta 11 to 12 in 0,oi mm. Near the margin are two obsolete

longitudinal lines (according to Grunow). Lower V. with very narrow axial area. Central nodule

transversely dilated into a stauros, bifid near the margin. Costa; 6 to 7 in 0,oi mm. radiate in

the middle and transverse at the ends, alternating with double rows of puncta, 13 in 0,oi

mm. — Cl. M. D. N:o 147. A. D. p. 18.

Marine: Java! China!

Var. rhombica Grun. — Rhomboid-lanceolate. L. 0,ob8; B. 0,o35 mm. Costse of the lower

V. 4,5 to 5 in 0,01 mm. — A. D. p. 18.

Marine: Java!

3. A. bengalensis Grun. (1880). — Linear with rounded ends. L. 0,o28 to 0,o5; B. 0,oo8

to 0,0 9 mm. Upper V. with narrow axial area and 5 to 6 costse in 0,oi mm., crossed between

the area and the margin by a longitudinal line. Puncta about 13 in 0,oi mm. At each end of

the valve is a small blank spot on both sides of the area. Lower V. with narrow axial area and

narrow stauros. Costte 8 in 0,oi mm., alternating with double rows of puncta, about 20 in 0,oi

mm. — A. D. p. 18.

Brackish water: Bengal (Grun.).

Achn. costata Grev. (T. Bot. Soc. Edinb. Vol. VIII p. 438 PL VI f. 8 to 10; 1866) figured

as having a single row of puncta between the costae, is probably an allied form.

Imperfectly known species, which cannot, for the present, he admitted in the above

monograph.
')

Cocconeis cemula A. S. Atl. CXCIV f. 18.

C. arcta A. S. 1. c. CXCI f. 1 seems to be a new species belonging to Microneis (nearest

to A. Hudsonis), but the figure does not shew the finer structure.

C. hiflexa A. S. Atl. CXCIII f. 25.

C. hiradiata Br. A. S. Atl. CXC f. 1 an indeterminable, probably corroded, upper valve.

C. blandicula A. S. Atl. CXCII f. 17.

C. campechiana Grdn. A. S. Atl. CXCII f. 1.

C. cincta A. S. Atl. CXC f. 38 (Campylodiscus sp.?).

a. coarctata A. S. Atl. CXC f. 37.

U. comis A. S. Atl. CXCII f. 2.

C. contermina A. S. Atl. CXCVI f. 21.

0. discrepans A. S. Atl. CXCIII f. 26 to 28.

C. dispar A.-S. Atl. CXCIII f. 41.

G. egena A. S. Atl. CXCIII f. 24.

C. Febigeri Br. A. S. Atl. CXCIII f. 58 {Biploneis microtatos Pant.).

') No reference has been taken to the plates CXCVH—VIII of A. S. Atl.
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C. glacialis A. S. Atl. CLXXXIX f. 22. Seems to be a Mastogloia, indeterminable for the

want of structure.

C. Grovei A. S. Atl. CXCIV I 3.

C. Grunovii A. S. 1. c. f. 20.

C. illustris A. S. Atl. CXCII f. '62, resembles Mastogloia Horvathiana, but has no central

nodule.

C. insueta A. S. Atl. 1. c. f. '6.

C. japonica A. S. Atl. CXC f. 30 appears to be a var. of G. Scutellum.

a. moronensis A. S. Atl. CXCIV f. 9.

C. notabilis A. S. Atl. 1. e. f. 13 allied with G. pelliicida var. nankoorensis.

G. nutans A. S. Atl. CXC VI f. 9.

G. Pensacolce A. S. Atl. CXCII f. 4.

G. preecellens A. S. Atl. OXCVI f. 1. Doubtful whether the same as Pantocsek's species.

G. Beicheltii A. S. Atl. CXCII f. 37 probably G. Placentula.

G. rivalis A. S. Atl. CXCIV f. 4.

G. Schleinitzii Jan. A. S. Atl. CXC f. 5, 6.

G. semipolita A. S. Atl. CXCII f. 18.

C. vetusta A. S. Atl. CXCVI f. 8.



Index.

Aohnanthese . ....
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conapieua Geev
constrieta Ehe.
crenulata Temp.
decussata Geun.
delicatida Geev
didyma W. Sm.
dilatata Pant.
duplex DoNK.
Dusenii Cl. . .

elegans W. Sm.
var. Adriatica Geun.
var. gracilis Geun. .

I'ar. ? Poseicitzii Pant
eximia Geev. . .

fimhriata Caste. .

fragilis Temp & Be. .

gigantea Geun. .

var. aeqnatorialis Cl.
var. decussata (Geun.) .

var. Kergiielensis Geun
var. septentrionalis (Geun.) .

var. sulcata (O'Mb.) .... I

var. Tahitensis (Geun.) . . I

hyalina Eul I

hyperborea forma minuta
Geun I

Indica Gkun. . I

JoUsiana Geev I

Kariana Geun. . I

Kjellmanii Cl. . . . , I

var. glacialis Cl I

16.

145.

16.

18.

25.

25.

15.

15.

15.

27.

27.

25.

27.

26.

16.

24.

18.

18.

18.

18.

18.

18.

18.

15.

14.

25.

20.

16.

16.

16.

16.

17.

17.

17.

15.

17.

72.

var. Kariana (Geun.) . I

var. striolata (Geun.) I

var. subtilis (Geun.) . I

kryophila Cl . I

Kutzingiana Geev. . I

lata Geev. . . ... I

latestriata Be:^e. . . I

Lepidoptera Gebq. . . 125,71.
var. Samoensis Geun. ... I 25.

lineata Grev. . ... I 20.

longa Cl. . » . . . . .1 25.

margine-punctata Ol I 17.

wr(a;imaGEBG.(EABH.& Jan.) 126, II 131.

var.? dubia Cl. & Geun . I 26.

mediterranea Geun. . 1 25, 28.

memlyranacea Cl. . . . I 24.

Meneghiniana Geev. . . I 17.

navicidaris E.. . . . I 139.

Nereis Lewis I 15.

nitida Geev. . . . . I 20.

oblonga Geev. . I 26.

obtusa Geeg. . . I 71.

ornata Bail I 16.

paludosa W. Sm. . . ... I 14.

var. Africana Geun. ... I 14.

var. Bahusiensis Cl. . . I 14.

var. borealis Geun. I 15.

var. dilatata (Pant.) I 15.

var. duplex (Donk.) ... I 15.

var. hyalina (Eul.). . I 15.

var. hyperborea Geun. ... I 14.

forma minuta Geun. . I 14.

var. maxima (Geeg.) .... I 16.

var. Nereis (Lewis) . . I 15.

var. Pokornyana Geun.. . I 15.

var. punctulata Geun. ... I 15.

var. subsalina Cl. . . I 14.

? paradoxa Geev I 29.

pelagica Beun. . . . . I 18.

Pethoi Pant. . I 22.

plicata Geeg. I 20.

var. Japonica Caste. ... I 15.

var.? subplicata Geun. I 28.

Pokornyana Geun. . . I 15.

(elegansvar. ?) Poseivitzii Pant. I

pulchra Bail. ... . I
punctata Pant. . ... I

pusilla Geeg. ... ... I

Qiiarnerensis Geun. . . . I

Malfsii Aen I

recta Geeg. ... ... I

semistriata Geun I

septentrionalis Geun. (decus-
sata var.) . I

striata Pant. . . I

sulcata O'Me. ... ... I

? superba Geev. . ... I

Tcmperei Cl I

Thioaitesiana Geev. . . I

vitrea W. Sm. . . I

Wendtii Witt. . . 1

Amphora E. . . . .II
Amblyaniphora . . . . II

Amphora Cl. . . . II

Archiamphora . . II

Calamphora Cl. . . II

Cymbamphora . . . II

Diplamphora Cl II

Doubtful or imperfectly
known Amphorae . II

Halamphora Cl. . . II

Oxyamphora II

Psammamphora Cl, . II

abbreviata Bleisch .... II

acuta Greg II

var. arcuata (A. S.) . . . II

var. labyrinthica Geun. . . II

var. neogena Pant. . II 128,
acutiuscula Kg II

var.? constrieta Geun. . . II

var. fossilis Pant II

var.? subconstricta Geun.. . II

Aestuarii Cl. . . . II

affinis Kg '
. . .11

alata Peeag. . .... II

var. aptera Cl. . . II

var major Cl II

alveolata Leud.-F.
amphioxys Bail
andesitica Pant. . . .

angularis Geeg
V. H

angulosa var. lyrata (Geeg.) .

angusta (Greg.) Cl. . .

var. arctica Grun. .

var. diducta (A; S.)

var. Eulensteinii (Geun.)

var. glaberrima Grun.
var. glacilenta Geun.
var. incurvata (Beun.)
var. minuta Geun.
var. oblongella Grun.
var. typica Cl. .

var. ventricosa Geeg.
var. zebrina A. S. .

antiqua Cl. & Grove .

aponina Kg. . . .

arcta A. S. .

arcuata Pant. . .

> A. S
Arcus Geeg

forma typica . . .

var. sulcata (Geeg.) .

arenaria Donk

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

» > var. . II

forma typica ... .II
var. Donkinii Rbh II

var. Rattrayi Cl. . . II

arenicola Geun. . . . . II

27.

16.

21.

26.

25.

120.

28.

27.

18.

22.

18.

28.

17.

29.

27.

26.

99.

130.

100.

139.

136.

134.

107.

141.

117.

125.

132.

105.

128.

128.

128.

141.

121.

121.

121.

121,

118.

105.

115.

115.

115.

110.

141.

141.

124.

121.

121.

135.

135.

135.

135.

136.

135.

136.

136.

135.

135.

135.

136.

139.

120.

136.

119.

128.

127.

127.

127.

133.

126.

133.

133.

133.

104.

var. major Cl. .
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var. latior. Geun. . . . II 135.
lYif. Mauritiana Grun. . II 136.

cymbifern Greg. . . II 112.

» Greg. var. . . U 122.
var. gigantea Grun. . . II 122

cymbiformis Cl II 13G.

Czekehazensis Pant. . . II 124.
Debyi Leud.-E. . . .II 113.

decipiens Cl. . 11 108.

decora Castr II 116.

decussata Grun II 128.

var. Briocensis Lbud.-F. II 129.

delphinea Bail II 134.

var. Jamalinensia Cl & Grun. II 134.

var. minor . . II 134.

diaphana Cl. , . II 112.

diducta A. S. . . II 135.

Digitus A. S. . . II 95.

Donkinii Rbh. ... II 133.

dorsalis Cl. & Grove . II 137.

dnbia (Greg.) A. S. . II 102.

cgregia (E.) A. S. . . II 110.

var. Neogradensis Pant. . . II 110.

elegans Greg. ... II 129.

elegans Perag. . II 139.

EreU E II 122.

Ergadensis Greg. . II 122.

Eulensteinii Grun. II 135.

var. fossilis Pant. . II 135.

Eunotia Cl. . II 122.

var. gigantea Grun. II 122.

eunotiaeformis Gbun, II 141.

excisa Greg. . . . II 130.

exigua Greg. . II 123, 135.

exornata Jan. . II 110.

exsecta Grun. ... II 116.

fallax Temp. & Br. II 131.

Farcimen Grun. . II 106.

fasciata E. . . . II 118.

Greg. ... II 113.

flmbriata Cl. & Grove . II 139.

flexuosa Grev. . ... II 120.

fluminensis Grun II 123.

formosa Cl II 138.

var. minuta Cl. . ... II 138.

fossilis Pant II 120.

furcata Leud.-F II 132.

fusca A. S II 106.

gemmifera Petit. . . .II 114.

gibba A. S II 140.

gigantea Grun II 105.

var. andesitica Pant. . II 106.

var. fusca (A. S.) . . . . II 106.

var. obscura Cl.. . II 106.

forma minor II 106.

globosa Shum II 105.

globulosa Shum. . . II 105.

gracilis E II 104.

Graeffii (Geun.) Cl. . . II 113.

var. stanrophora Cl II 113,

Graeffii Grun. var. . II 113.

granulata Greg .II 123.

grannlifera Cl. . . . . II 116.

Grevilleana Greg II 113.

var. Campechiana Grun. II 113.

var. contracta Cl. . . II 113.

var. prominens Geun. ... II 113.

var.? sepulta Pant. . 11 113.

Gronlandica Cl. . . . . II 128.

Grovei Cl II 138.

Griindleri Grun II 112.

var. approximata Cl. ... II 112.

var. robusta Cl II 112.

var. trachytica Pant. . II 112.

Grnnowii A. S. . . . II 123.

hemisphaerica Grun.
hevesensis Pant.. .

hians Flogel . .

Hohenackeri Rbh
humicola Grun. .

var. calderiorum Grun.
var. Javanica Grun.

hybrida Grun. . . .

hyalina Kg
var. parvula Grun. .

hyperborea Grun. . ]

? mcerta A. S. .

incurva Greg
inelegans Cl. & Grove .

var.? polita Cl. .

inflata Grun. . .

inflexa Br^b. . .

inornata Cl. . . .

? insecta Geun
interlineata Grove & St.

intermedin Ijewis ....
(ostrearia?) interrupta Pant.

II

II

II

II

II 126,

II

153 II

I

II

II

II

II

II

II

I

II

I

II

Intersecta A. S II

var. Sarmatica Pant. . II

var.? striata Pant II

invidenda Pant. . . II

Jauischii A. S II

. II

II

. II

. II

II

. . II

II

. II

. . II

II

. II

. . II

II

11

II

n
. . 11

. . II

. . II

, II

. . II

II

II

II

. II

II

. . II

II

II 120,

. II

Javanica A. S.

Jeschtei Jan. .

juvenalis Pant. . .

Kamor-thensis Geun. . .

var. minor . .

Kossuthii Pant
Labuensis Cl

var. fusiformis Leud.-F.
labyrinthica Grun.
laevis Greg. ....

var. laevissima Greg. .

var. minuta Cl. .

var. perminuta Geun.
laevissima Gbeg. . .

var. perminuta Grun. .

Lagerheimii Cl.

lanceolata Cl. . . .

var. incurvata Brun .

var. minor Cl. . .

Leightsmithiana O'Me .

Leudugeriana Petit
libyca E. . . .

> H. L. Sm. .

var. interrupta Pant.
Lima Pant

» A. S
limbata Cl. & Grove . .

limpida Jan. . .

lineata Greg. . . .

lineolata Donk. . .

lineolata E II

var. Chinensis (A. S.) . . II

var. undata (H. L. Sm.) . . II

litoralis Donk. . . . II

Ldczyi Pant II

Lunula Cl . . II

Lunyacsekii Pant II

lutea Leud.-F, . .

lyrata Greg. . . .

macilenta Geeg. . . .

var. Ergadensis Geeg.
var. typica Cl.

mseandrina Cl. . .

Magellanica Petit . .

magnifica Grev. . .

margaritifera Cl. .

marina "W. Sm. . . .

var. arenicola Grun.

II

II 127. megapora Pant
II 119. membranacea W. Sm. . .

II 130, 134. Mexicana A. S
II 118. var. fusca Cl

119. micans A. S
119. Milesiana Geeg
119. minuta Pant
121. minutissima "W. Sm. . . .

127. monilifera Greg
119. mucronata H. L. Sm. .

126. munda A. S
21. Miilleri A. S

126. nana Greg
111. Naumanni Jan
111. naviculacea Donk. .

122. naviformis Leud.-F.. . .

131. Neupaueri Pant. . . .

110. nobilis Flogel ....
21. I Greg

109. nodosa Brun
21. Normani Rbh

133. Nova Caledonica Grun. .

124. obesa Cl. & Grove . . .

124. oblonga Greg. ....
124. oblongella Geun
141. obtecta Bail . . .

115. obtusa Greg
104. forma typica Cl.

123. forma minuta Cl. .

121. var. Lunyacsekii (Pant.
116, var. oceanica (Castr.)
116. var. Radula Cl.
141. var. transfuga Cl.
140. obtusiuscula Geun.
140. oceanica Caste. . .

128. ocellata Donk. . .

130. var. cingulata Cl.

130. var.? interrupta Pant,
130. var. Jamalinensis Cl
130. Geun
130. var.? Gamaruensis Cl
130. var. typica Cl.
118. Genius A. S. ...
135. var. Farcimen Grun. . .

136. var. fossilis Pant. . .

135. ornata Leud -F.

122. ostrearia Br^b. . .

114. var. Belgica Grun. . .

105. var. lineata Cl. .

119. var. minor Grun. .

105. var. typica Cl. . .

104. var. vitrea Cl.
105. ovalis Kg. .

137. forma typica . .

138. var. affinis Kg. . . .

121, var. y affinis f. minor
133. var. gracilis E.
12G. var. libyca E
126. var. Pediculus Kg..
126. ovalis var. S Pediculus Kg.
129. forma exilis Grun.
121. forma minor Grun.
129. Ovum Cl
131. parallela Flogel
141. Pecten Brun. . .

116. var. Argus Cl. . .

122. Pediculus Grun
122 major Geun.
122. pellucida A. S. . .

127. . Geeg.. .

136. Peragalli Cl.
126. perm,agna Pant.
117. perpusilla Grun. . .

II 103, 104. (qlobulosa var.) perpusilla
II 104. Grun . . .

&

. II

II

II 121,

. . II

II

. II

II

II

. . II

II 115.

II 129.

II 105.

II 105.

II 128.

II 116.

II 119.

II 105.

II 122.

I 21,

II 141.

II 140.

II 103.

II 141.

99, 141.

II 141.

II 120.

II 130.

II 128.

II 106,

II 119.

II 129.

II 132.

II 104.

II 135.

II 141.

II 131.

II 131.

II 131.

II 131.

II 131.

II 132.

II 131.

II 141.

II 131.

II 133,

II 133,

II 133.

II 134.

II 133.

II 133.

II 106.

II 106.

II 106.

II 111.

II 129,

II 130,

II 130.

II 130.

II 129.

II 129.

II 104.

II 104.

II 105.

II 105.

II 104.

II 104.

II 105.

II 105.

II 105.

II 105.

II 102.

II 130.

II 110.

II 110.

II 105.

II 105.

II 119.

II 103.

II 124.

11 131.

II 105.

II 105.
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Petitii Temp. & Brtjn. .

Petiti Leud.-F
PlenTQgigma Temp. & Beun
plicata Greg
polyzonata Castr. . . .

Porcellus Kitton ....
praevalida Jan.. . .

prisca Cl. & Grove . .

prismatica Cl
proboscidea (Greg.) Cl.
Proteus Greg
Proteus var

var alata Cl. . .

var. contigna Cl. . .

var. hexagonalis Witt
var. Kariana Grun. .

var. parvula Flogbl
var. speciosa Castr. .

protracta Pant
pulchra Grbv. .

pnsilla (Greg.) Cl. . . .

Pusio Cl
qnadrata Greg. .

quadrata Be^b
quadricostata Rbh. . .

Rattrayi Cl
rectangularis Greg. . . .

rectilineata Cl. & Grove.
Reichardtiana Grun. . .

rhombica Kitton . .

var. gracilior Cl. .

var. intermedia Cl. .

rimosa E
robusta A. S
robusta Greg

var. fusca Cl
var. minor. Dannp. . .

var subplicata Cl. . . .

aalina W. Sm
salina var. fossilis Pant
salina p minor
aarniensis Grev

var.? flexnosa (Grev.) .

var.? sinuata (Grev.) .

scabrinscnla Cl. & Grove
Soala Cl. & Grove

var. alata Cl. .

scalaris Castr.
Schleinitzii Jan. .

Schmidtii Petit
Schmidtii Grun .

forma major. . .

forma minor.
var. alata Cl. .

var. Schleinitzii Jan
sejuncta Pant. . .

Sendaiana Brdn .

sinuata Grev.
sp. n.? A. S. . .

sp. A. S. . .

sp. n.f Perag.
sp. A. S. . . .

A. S. . . .sp.

spectabilis Greg
Staubii Pant..
stanropbora (Castr.

stawophora Dannf
t Pant.

stauroptera Bail. .

striata Pant. . . .

strigata Pant. . .

striolata Pant. .

Studerii Jan.

Stnrtii Gepn. .

subinflata Grun. .

Cl

II 129.

II 138.

II 133.

II 126.

II 130.

II 129.

II 110.

II 139.

II 112.

II 113.

II 103.

II 105.

II 103.

II 103.

II 103.

II 103.

II 103.

II 103.

II. 121.

I 20.

II 137.

II 102.

II 112.

II 129.

II 118.

n 133.

II 141.

II 139.

II 140.

II 127.

II 127.

II 127.

II 141.

II 119.

II 103.

II 103.

II 119.

J I 103.

II 120.

II ]21.

II 121.

II 120.

II 120.

II 120.

II 140.

II 138.

II 138.

II 110.

II 107.

II 141.

II 106.

II 107.

n 107.

II 107.

II 107.

II 142.

II 138.

II 120.

II 105.

II 110.

II 124.

II 129.

II 133.

II 132.

II 105.

II 129.

II 133.

II 142.

I 71.

II 121.

II 142.

II 121.

II 138.

II 114.

I 153.

K. Sv. Vet. Akademiens Handlingar.

subpnnctata Ge. & St 11 114.

sulcata (Br^b.) Cl. ... II 112.
sulcata A. S II 127.

J Dannp. ... II 126.

» Geeg II 113.
» ROPEE II 109.

sumatrensis Leud.-F. . . II 113.

svavis Pant II 105.

Szaboi Pant II 119.

Szontaghii Pant II 105.

Taylori Grun II 120.

tenera W. Sm II 126.

tenuis Flogel ... . II 126.

Terroris E II 122.

var. limbata Cl. . . . II 123.

tertiaria Pant. . . II 142.

tesselata Grove & St. . , II 111.

tetragibba Cl . II 120.

Thaitiana Castr II 109.

transylvanica Pant. . . II 142.

Treubii Leud.-F. . . II 129.

truncata A. S II 113.
truncata Greg II 112.

tumidula Grun. ... II 118.

turgida Greg .II 123.

undata H. L. Sm II 126.
» Leud.-F. ... II 128.

undulata Grbv. . . II 137.
valida Perag II 102.

veneta Kg . . II 118.

ventricosa Greg II 135.

verrucosa Pant. . . .II 105.

vetnsta Cl II 115.

vitrea Cl 11 129.

vittata Pant II 142.

Wachenhusenii Jan.. . . II 106.

Weinekii Jan .II 102.

Weissflogii A. S. .... II 116.

Wiesneri Pant . II 119.

Wittsteuii Jan II 140.

zebrata Temp. & Brun II 110.

zebrina A. S II 136.

Ampboropsis Grun.
decipiens Gbun I 20.

recta Geun . I 28.

Anomoeoneis Ppitz II 5.

? bipunctata Grun II 8.

? bracbysira (Br^b.) Grun. . . II 7.

? exilis (Kg.) (Grun.) ... II 8.

var. gomphonemacea Geun. . II 8.

var. thermalis (Grun.) ... II ' 8.

Follis (E.) I 131, II 7.

Macraeana (Pant.) II 7.

menilitica (Pant.) II 7.

polygramma (E.) II 6.

sculpta (E.) II 6.

var. major Cl II 6.

? serians (Br^b.) II 7, 47.

sphaerophora (Kg.) . . . II 6.

var. biceps (E.) II 6.

? Zellensis (Grun.) ... . II 7.

Auorthoneis Grun II 166.

eurystoma Cl II 166.

excentrica Donk II 166.

Auricula Castr I 18.

Amphitritis Castr. ... I 21.

? coarctata (Beun) I 20.

complexa (Geeg.) I 21.

decipiens Grun. . . . I 20.

Grunowii Pant I 22.

insecta Grun I 20.

intermedia (Lewis). . . . I 21.

Japonica Beun I 21.

Javanica Cl I 21.

minuta Cl. ... . I 21.

Bd 27. N:o 3.

& E.

Ostraea Temp. & Be
pulcbra Geev. . .

BacUlaria Gmbl.
Cistula Hempe.
fulva Nitzsch . .

viridis Nitzsch

Bangia Ltngb.
micans Lyngb. ...

Berkeleya Geev.
Adriatica Grun. (Ag.) . .

antarctica (Haev.) Grun. . .

Dillwynii (Ag.) Grun. .

Fennica Dannf. .

fragilis Grev
fusidium Grun. . . ...
Harveyana Geun
Hungarica Pant
micans (Lyngb.) Grun. . . .

Neogradensis Pant. . .

obtusa Geev
var. Adriatica (C. Ag.) Geun.

parasitica (Geipp.) Geun. .

pumila (Ag.) Geun.

Brachyaira Kg.
aponina Kg.

Brebissonia Geun
Boeckii (Ehr.) .

var. minor Cl. .

? Weissjlogii Geun. .

Caloneis Cl. . .

abnormis (Geun.)
Adenensis Cl
aemula (A. S.)

.

...
var. major Cl. & Grove .

alpestris (Grun.)
arnica (Cl. & Geun.) . . .

amphisbaena (Boey) . . .

var. Fenzlii Geun. .

var. fnscata Sohum.
var. liburnica Geun.
var. snbsalina Donk. . . .

forma major
var. Vukotinovieii Pant. . .

Anderssonii Cl. . .

bacillaris (Gebg.) .

Beccariana (Geun.) .

biclavata Cl. & Geove . .

biconstricta (Geovb & St.)

biseriata (Petit) . .

bivittata (Pant.) . . .

blanda (A. S.) . . .

? Bodoseusis (Pant.) .

var. Heribandii Pee.
Bottnica Cl
brevis (Geeg.) . . .

var. distoma Geun.
forma angustior

forma bicuneata .

forma latior .

var. vexans Geun.
Campbelli (Petit) .

Castracanei (Geun.)

var. Caledonica Cl.
var. gennina Cl. .

var. Petitiana Geun. .

var. Philippinarum Cl. . .

var. Seychellensis Geun. M. S.

clavigera Cl.

Clevei (Lgrst.) .

Columbiensis Cl. ....
conaimilis (A. S.)

curvinervia (Geun. )(Alloioneis)

? dispersa Grove & St. .

Dusenii Cl.



•202 p. T. CLEVE, SYNOPSIS OF THE NAVICULOID DIATOMS.

I 64.

var.

var.

var.

var.

var.

var.

var.

62.

61.

57.

67.

61.

62.

50.

54.

55.

55.

55.

I 55.

55.

54.

I 54.

54.

55.

I 54.

? egena (A. S.) . . . I 66.

elongatula (Pant.) . I 53.

Eugeniae Cl. ... I 56.

eximia Grun. M. S. . I 56.

fasclata (Lgkst.) ... I 50.

formiciua (Grtjn.) . . I 66.

formosa (Greg.) I 57.

var. Holmiensis Cl. . I 58.

var. interrupta Cl. . . I 58.

var. quadrilineata Grun. . . I 58.

Prater Cl. . . . . I 60.

Galapagensis Cl I 57.

var. contracta Grun. I 57.

var. Japonica Cl. . . . I 57.

? Hardmaniana Cl. I 67.

Holstii Cl I 62.

Kanitzii (Pant.) . . . I 53,

Kinkeriana (Truan) . . . I 65.

? kryophila Cl.

Ladogensis Cl. . .

Lagerheimii Cl. . .

latefasciata (Grun.) .

latevittata (Pant.) .

latiuscnla (Kg.) ....
var. Africana Cl.

lepidula (Grun.)
Liber (W. Sm.)

var. bicuneata (Grun.) .

forma lanceolata . .

var. Bleischiana (Jan. &Ebh.
var. elongata (Grun.)

excentrica Grun. . .

genuina Cl. . .

forma tenuistriata Cl.

forma eonvexa Cl. .

Janischiana (B,bh.) .

Holubyi (Pant.) . . .

linearis Geun. ... I 54.

relegata Cl I 54.

umbilicata Grun. . I 55.

lobata (Schwartz) ... I 51.

Madagascarensis Cl I 59.

Musca (Greg.) I 65.

var. eurynota Cl I 65.

var. intermedia Cl. . . . I 65.

var.? margino-punotata
Grove & Stubt . . .

var. mirabilis (Leud.-E.)

nubicola (Grun.) ...
obtusa (W. Sm.)

ophiooephala Cl. & Geove
Patagonica Cl
permagna Cl
Powellii (Lewis)

var. Atlantica Cl. . . .

var. Bartholomei Cl. . .

var. Egyptiaca Grev. . . I 63.

var. Galapagensis Cl. . . I 63.

var. Vidovichii Gbun. . I 63.

probabilis (A. S.) I 56.

qnadriseriata (Cl. & Grun.) I 64.

robnsta (Grun.) I 55.

var. perlonga Pant I" 56.

var. snbelliptica Cl. . .

Samoensis (Grun.) ....
var. bimacnlata (Pant.)

Schnmanniana (Gbun.) . .

var. trinodis Lewis .

? scintillanB (Temp. & Be.)

seetilis (A. S.) I 60.

var. Boryana (Pant.) . . I 60.

? sejnncta A. S I 62.

Silicnla (Ehb.) . . I 51.

var. alpiua Cl I 51.

var. capitata (Lgrst.) ... I 52.

65.

65.

53.

54.

66.

52.

59.

63.

63.

63.

56.

60.

60.

53.

53.

66.

var. curta (Gbun.) ....
var. genuina Cl
var. gibberula (Kg.) . .

var. inflata (Grun.)
var. Jenisseyensis (Grun.)
var. Kjellmaniana Cl. . .

var. minuta (Grun.) .

var.? snbventricosa (Grun.)
var. truncatula (Geun.)
var. nndulata (Grun.)
var. ventricosa ([E.] Donk.)

Spathnla (Beun)
stauropliora (GIiun.) (Pleuro-

sigma)
var. Adriatica Temp. & Be. .

snpergradata (Brun.) . .

Tabitensia (Geun.) . .

? venusta (Pant.) . . .

virginea Cl
"Wardii Cl
Wittii (Grun.)
Zanardiniana (Geun.) . .

Campyloneis Geun.
Argus. Gmi]^. ...
Grevillei ("W. Sm.)

var. Argus Grun. . . .

var. microsticta Grun. . .

var. ohliqua Grun.
var. regalis Grev. . . .

var. typica Cl. .

notahilis Brun

I 52.

51.

51.

I 51.

Oeratoneis E.

Fasciola E
laminaris E. . . .

Cistula Cl
Lorenziana (Grun.) .

Climaconeis Geun.
Frauenfeldii Grun. .

linearis Jan. . .

Lorenzii Geun. . .

Climacosphenia E.

linearis Jan. & Rbh.

Cocconeis (E.) Cl. . .

Actioneis Cl
Disconeis Cl.| . .

Encocconeis Cl. . . .

Heteroneis Cl
Mioroneis Cl. . .

Plenroneis Cl
adjuncta A. S. . .

aemula A. S.

aggregata Kg
ambigua Geun. . . .

var. californica .

amygdalina Geun. .

andesitica Pant. .

antiqna Temp. & Be.

var. fossilis Cl. . .

arcta A. S
arctica Cl
armata Geev
Australis Petit . . .

Baldjikiana Geun. .

Barhadensis Gbev. .

biflexa A. S. . . .

Biharensis Pant. . .

var. minor Pant. .

binotata, Gbun. . . .

biradiata Beun. . .

blandicula A. S. . .

Boryana Pant. . . .

Britannica N^gelt
Campechiana Gbun. .

n

52.

52.

52.

52.

52.

51.

62.

60.

56.

56.

I

I

I

I

I

I

I

I

I

I

I 62.

I 52.

I 64.

I 56.

I 57.

I 63.

I 63.

II 166.

II 167.

II 167.

II 167.

II 167.

II 167.

II 167.

II 167.

II 168.

I 116.

II 153.

I 124.

I 124.

I 152.

I 152.

I 152.

I 152.

II 168.

11 185.

II 180.

II 173.

II 182.

II 187.

II 181.

II 170.

II 196.

II 170.

II 171.

II 171.

n 174.

II 172.

11 177.

II 177.

II 196.

175, 176.

II 150.

II 173.

II 171.

II 149.

II 196.

II 184.

II 184.

II 148.

II 196.

II 196.

II 171.

II 181.

II 196.

Californica var. Hungarica
Pant II 171.

var. menilitica Pant. . . II 171.

cincta A. S II 196.

circumcincta A. S. • .... II 178.

clavigera O'Me. . II 185.

coarctata A. S II 196.

coelata Abn I 99.

comis A. S II 196.

composita A. S. .
• .II 179.

consociata Kg II 170.

conspicua A. S II 179.

contermina A, S II 196.

coronata Bright . II 181.

costata Geeg II 182.

costata Geeg. var II 181.

var. hexagona Grun. ... II 182.

var. Kerguelensis (Petit) . . II 182.

var. pacifica (Gbun.) .... II 182.

var. typica Cl. . . . II 182.

crebrestriata Gbev. . . II 171.

cruciata Pant. . . . . II 172.

Crux E II 177.

ipellucida var.?) curvirotunda
Temp. & Br II 179.

cyclophora Grun II 179.

var. Challengeri Cl. . II 179.

Danica Flogel II 186.

decipiens Cl . . II 175.

delicata A. S II 176.

denticulata Leud.-F. . . .II 181.

De Toniana Pant. . . . II 177.

diaphana "W. Sm. ... II 174. 175.

dirupta Greg II 175.

var. antarctica Gbun. . . II 175.

var.? Beltmeyeri Jan. . . II 175.

var. Californica Cl. . II 175.

var decipiens Cl. . . . II 175.

var. dubia Grun. . . . II 175.

var. ilexella (Jan.) ... II 175.

var. Fulgnr (Brun) . . II 176.

var. major Grun. . , II 175.

var. Sigma (Pant.) ... II 176.

var. sparsipnnctata (Beun) . II 176.

var. typica Cl. . II 175.

discrepans A. S. . . II 196.

DiscnluB (Schum.) . 11 172.

dispar A. S. . ... II 196.

distaHs Greg II 169. 172.

forma minima Per. ... II 172.

duplex A. S II 178.

egena A. S ,11 196.

euglypta E II 170.

excentrica Donk. . . II 166.

eximia A. S II 181.
exoptata A. S. . . . .II 182.

extravagans Jan II 182.

fasciata E II 176.

FeMgeri Brun. . . II 196.

fimbriata Bright ... . n 148.
Finmarchica Geun II 174.

Finnica E I 95.

flexella Jan. & Rbh II 175.
flexella Kg II 179.
formosa Brun II 181.

fraterna A. S II 182.
Fulgur Beun. . . . . II 176.
gibbocalyx Beun ... .II 172.
glacialis A. S II 19(5.

glacialis Cl II 41.
Grantiana Grev II 171.
granulata Greg II 172.
grannlifera Grev. ... II 168.
grata A. S II 172.
Grevillei W. Sm. . . II 167.
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Grovei A. S. . .

Grunowii A. S. .

» Pant. .

Haradace Pant. .

Harioti Petit
heteroidea Htzsch

var. conspicna (A. S.)

II 197.

II 197.

II 171.

11 171.

II 178.

II 178.

II 179.

var. curvirotunda (Temp. &Bk.) II 179.

var. Bigmoidea (Gkun.) . . II 179.

illustris A. S II 197.

Imperatrix A. S. . . .II 182.

inflexa A. S II 176.

insueta A. S. . . .II 197.

intermedia Pee. & HiSe. . . II 169.

interrnpta Geun. . II 177.

Janiscnii A. S. . . II 182.

Japonied'A. S. . II 197.

» Pant. . . II 177.

Jimboi Pant. ... II 177.

Kerguelensis Petit .... 11 182.

Kinkeri A. S II 166.

Pant. . . II 178.

Kirchenpaueriana Jan & Rbh. II 178.

Lagerheimii Cl. ... II 185.

lamprostieta Geeg. . II 172.

Letourneurii Cl. . ... II 176.

limbata B II 175.

lineata E II 169. 178.

var. minor Pant. . . . II 169.

var. pygmrna Pant. . II 169.

Lorenziana A. S. . . 11 171.

Pee. . II 181.

Imiata Leud.-P. . . II 178.

Lunyacsehii Pant. II 178.

Lyra A. S. . II 180.

major Geeg II 178.

minuta Cl. . . . II 173, 179.

var. alpeatris Beun. . . II 180.

molesta (Kg.) Geun II 174.

var.amygdaliiia(BE^B.)GKnN. II 174.

var. crucifera Geun. . .

Moronensis A. S. . .

Morrisii "W. Sm. . . .

navieuloides Geev. . .

Neogradensis Pant.
Ningpoensis Petit
Norvegica Geun.
notabtlis A. S. .

> Pant. .

notata Petit . . .

nutans A. S. .

oceanica E II

Oculus Catis Beun.
ornata Geeg
paeifica Geun. .

pamformis Beun. . . .

parthenopoea Pbdic. .

Pediculns E
var, salinartiin Pant. .

pellucida Htzsch .

var. fossilis Pant.
var. minor Geun. . .

var. Nankoorensis Geun. II 178, 197.

var. sigmoioda Geun. . II 179.

Pelta A. S II 184.

Pensacolce A. S II 197.

perpusilla Pant. . II 191, 194.

Pethoi Pant II 171.

pinnata Geeg II 181.

Placentula E I 133, II 169.

var. baltica Dannf II 169.

var. englypta E II 170.

var. intermedia (Pee. & H^r.) II 169.

formaminor(PEE. &H:^e.) II 169.

var lineata (E.) II 169.

II 174.
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aspera E I 175,
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subconstricta Cl.
Thumil Cl. . . .

pimeregramma Ralfs.
Baldjikii Walkbe & Chase

Diploneis E
Adonis (Bkun)

var. Ganymedes Cl. .

var. gibbosa Bbun . .

var. Oamarnensis Cl.
advena (A. S.) . . .

var. parca A. S. . . .

var. recta Brun & Hi^r.

var. Sansegana Geitn.

aestiva (Donk.) .

forma «...
forma fi ...

areolata Cl. .

binaria (A. S.) . .

? bioculata (Gbun.)
var. vittata Cl.

biseriata Cl. . . .

var. Galapagensis Cl. .

var. lata Cl. .

Boldtiana Cl. . .

bombiformis Cl
bomboides (A. S.) . . .

var. Madagascarensis Cl,

forma minor Cl. . .

var. moesta A. S.

S.

S.

Bombus E
var. buUata Cl. . .

var. densestriata A.
var. egena A. S. . . .

borealis (Grun.) . . .

var. subconstricta Cl.

Campylodiscus (Grun.) .

Chersonensia (Grun.) .

Chinensis Cl
circumnodosa (Brun) . .

Clepsydra Cl
coarctata A. S
coffeiformis (A. S.) .

var. densestriata A. S.

var. subcircnlaris A. S
compar (Jan.) . .

congrna (Jan.) . .

constriota (Grun.)
forma minuta .

var. distana Cl.

contigua (A. S.) .

var. Eudoxia A.
var. Engenia A. S.

var. Zecbenteri Pant
Crabro (E.)

var.? confecta A. S.

var. Didelta Cl. . .

var.? Dirhombus A. S,

var. expleta A. S. .

var.? Gibelii A. S. .

var. gloriosa Bbun .

var. Hnngarica Cl.

var. limitanea (A. S.)

var. minuta Cl
multicostata Gbun
Nankoorensia Gbun
O'Meari Gbun. M. i

Pandura (Br^b.)

var.? Pandurella Cl.

var. perpnsilla Cl. .

var. separabilis A. S.

var. subelliptica Cl.

var.? suspecta A. S.

Cynthia A. S. . . .

var. elongata Cl.

var.

var.

var.

var.

S.

76.

85.

85.

85.

I 85.

81.

81.

I 81.

I 81.

94.

94.

94.

I 91.

86.

80.

80.

I 102.

I 103.

I 103.

I 92.

I 87.

I 88.

I 88.

I 89.

I 89.

I 31. var. minuta Cl. ,

I 31. var. Sibirica Cl.
Dalmatica (Grun.) -

II 187. '^'ii'- Vnlpecula A
Debyi (Pant.) ....

var. elliptica Cl
demta (A. S.)

didyma (E.) ....
Dirrhomhus (A. S.)

discrepans (A. S.) . .

divergens (A. S.)

.

var. digrediens A. S. .

Domblittenais (Grun.)
elliptica (Kg.) . . .

var. grandis Grun. . .

var. Ladogensis Cl.
var. Ostracodarnm Pant.

Entomon (E.) . ...
exemta (A. S.)

var.? crabroniformis Gbun.
var. digrediens Cl.

Fiunica (E.) Cl. . . .

fnsca (Geeg.) ....
var. delicata A. S.

var. Gregorii Cl. .

var. Japonica Cl. .

var. nigricans Pant. .

var. Norvegica Cl. .

viir. Oamarnensis Cl.
var. Pelagi A. S. . .

I 90. var. pseudofusca Pant.
I 90. var. snbfusca Pant. .

I 90. var. subrectangularis Cl.

I 90. var. tenuipunctata Cl.
I 96. var. Van Heurckii Cl.
I 96. gemmata (Gbev.)
I 99. var. fossilis Pant. . .

I 91. var. Madagascarensis Cl.

1 89. var. minor Cl. . .

I 83. var. Oamaruensis Cl. .

I 87. var. pristiophora Jan. .

I 86, 102. forma minnta Cl. . .

I 81. var. punctata Cl. . .

I 81. var. spectabilis Geun. .

I 81. var. typioa Cl,

I 81. gemmatula (Geun.) ....
I 82. var. Beyrichiana A. S.

I 83. forma minor Pant.
I 84. var. Grunowii Cl. . . .

I 84. var. Hungarica Cl.

I 82. var. lacrimans A. S. .

I 83. var. Moravica Cl. .

I 83. Grffiffii (Grun.) . . .

I 82. forma minor

.

I 100. Grundleri (A. S.) . .

102. Guinardiana (Brun) .

101. Hudsonis (Grun.) . .

102. hyalina (Done.) . .

100. hyperborea (Grun.)
102. var. excisa A. S.

101. incnrvata (Grev.) . . .

I 101. inscripta Cl
I 100. interrupta (Kg.)

I 102. var. clancula A. S.

I 102. var.? Gorjanovicii Pant.
I 102. var. Tallyana Grun. . .

I 102. var.? Wiesnerii Pant. .

I loo. var. Zanzibarica Gbun. .

I 101. Kiitzingii (Grun.) .

I 102. var. bullata Cl. . . .

I 101. laciniosa (A. S.) . . .

I 101. Lesinensis (Geun.) . .

I 101. Letourneuri Cl
I 82. Uneata (Donk.) .

I 82. forma pnsilla Cl. . .

I 82.
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Eohinella.
geminata Lyngb. . . I 186.

olivaeea Lyngb I 187.

Encyonema.
Auerswaldii Rbh I 168.

caespitosum Kg. . . . I 168.

var. obtusa Grun I 169.

var. ovata Geun. ... I 169.

Gerstenhergeri Gbun. I 175.

gracile Rbh I 169.

hebridicum (Gebg.) Gbun. . I 169.

Lunula (E.) Gedn I 168.

maximum Waetm I 168.

paradoxum Kg I 167.

prostratum (Bebk.) Ralps . . I 167.

Kg I 168.

triangulum Gbun I 168.

tiirgidum (Gbeg.) Gbun. ... I 168.

Ungeri Geun I 167.

ventricosum (Kg.) I 168.

9 Yarrense A. S. . . . I 162.

Eucooooneis Cl. . . .II 173.

FrnstuUa Ag I 131.

acrosphaeria Be]5b. . . . II 86.

acuminata Kg. ... . . I 114.

appendiculata Ag II 75.

attenuata Kg I 115.

coffceiformis Ag. . . II 120.

Kg. . . I 172.

cuspidata Kg I 109.

cymbiformis Kg I 172.

depressa Kg I 58.

elliptica Ag II 152.

ittterposita Lewis . . . . I 123.

var. incomperta Lewis ... I 123.

var. Julieni Beun & H:^B. . I 123.

var. Labuensis Cl I 123.

lanceolata Ag II 21.

lata Be^b II 81.

Lewisiana (Geev.) I 123.

maculata Kg I 173.

major Kg 11 89.

oblonga Kg II 21.

pelliculosa Be^b. . . II 3.

pellucida Kg. . . . . I 126.

rhomboides E I 122.

var. amphiplenroldes Geun. I 123.

var. lineolata E. . . .1 122.

var. Oregonica Cl I 122.

var. Saxonioa Rbh I 123.

var. viridula Be^b I 123.

Saxonica Rbh I 123.

spec. Gbun II 3.

Styrlaca Geun. . . . . I 122.

torphaeea A. Bbaun . . .1 123.

ventricosa Kg. . I 168.

vulgaris Thw I 122.

var. asymmetrica Cl. . I 122.

Gloeonema E.

Leibleinii Ag. . . . I 167.

Triangulum E. . I 168.

Gomphoueis Cl. . I 73.

elegans (Geun.) . I 73.

herculeanum E. . I 73.

var. clavata Cl I 74.

var. robusta Gbun. . I 74.

MamiUa (E.) I 73.

Gomphonema Ag. ... I 178.

abbteviatum (Ag.) Kg I 189.

(abbreviatum var.) Brasiliense
Gbun I 189.

acuminatum E I 184.

forma Brebissonii Kg. ... I 184.

forma coronata E I 184.

forma pusilla Geun. . . .1 184.

184.

184.

184.

184.

184.

I 184.

I 184.

I 181.

188.

183.

181.

181.

181.

I 181.

I 181.

I 181.

I 181.

181.

181.

189.

185.

188.

I 170.

I 185.

I 185.

I 182.

I 188.

I 183.

I 185.

I 189.

I 189.

I 184,

183, 188.

forma trigonocephala E. . . I 184.

var. Clavus (Bb^b.) .

var. elongata W. Sm.

var. intermedia Gbun.
var. laticeps (E.) . .

var. pusilla Geun.
var. submontana Gutw
var. Turris E. . . .

cequale Gbeg. . . .

.Sstuarii Cl
affine Kg
angustatum Kg.

var. ffiqualis Gbeg. . .

var. intermedia . . .

var. obtusata Kg.
var. produota Gbun. .

var. Sarcophagus Gbeg
var. subsequalis Geun.
var. uudulata Gbun. .

angustum Br^b. .

antarcticum O'Me. . .

apicatum E
arcticum Gbun
asymmetricum Gutw. .

Augur E
var. Qautieri V. Hck.

auritum A. Beaun . .

Balticum Cl
Bengalense Gbun. . . .

Berggrenii Cl. . .

Brasiliense Beun. .

var. Demerarse Geun. M. S
Bribissonii Kg
calcareum Cl. & M. ... I

Cantalicum Bbun & HiB. . . I 189.

var. costalonga Beun & H^b. I 190.

forma major Beun & Me. . I 190.

eapitatum E I 186.

clavatum E . . I 186.

commune Rbh. ... I 181.

commutatum Geun I 183.

constrictum E. . . I 186.

var. capitata E. . . . I 186.

var. subcapitata . . .1 186.

coronatum E I 184.

cristatum Ralps I 185.

eurvatum Kg II 165.

curvirostrum Temp. & Be. . . I 186.

Cygnus Schum I 182.

J Steosb I 183.

Cymbella Beun I 183.

dichotomum Kg I 182.

(gracile var. ?) dichotomum
W. Sm I 182.

dichotomum p sessile Kg. . I 183.

Dubravieense Pant I 187.

elegans Geun . I 73.

elongatum W. Sm I 184.

Eriense Geun I 73, 180.

exiguum Kg I 188.

var. arctica Geun I 188.

var. digitata (Kg.) .... I 188.

var. mtnutissima (Kg.) . . I 188.

var. paohyclada BbiSb. . I 188.

var. perpusilla Geun. ... I 188.

var. telographica (Kg.) I 188.

fractum. Schum II 166.

geminatum Lyngb I 186.

var. curvirostrataTBMp. &Be. I 186.

var. hyhrida Gbun I

var.? lanceolata Kg. ... I 183.

var. major Gbun. ... I 183.

var. naviculacea W. Sm. . . I 183.

gracile Schum I 181.

var. Sibirica Geun
gracile E

var. aurita A. Beaun . . .

var. cymbelloides Geun. M. S.

var. dicbotoma Kg

186.

I 186.

I 182.

I 182.

I 182.

I 182.

gracillimum Schum.
hebridense Geeg. . .

Sercukanum E. . . .

var. robusta Geun.
Sungaricum Pant. . .

hyalinum Heib. .

insigne Geeg. . . .

intricatum Kg. . .

var. dichotoma Kg. .

var. fossilis Pant. .

var. pumila Geun. . .

var. Vibrio E. . .

Italicum Kg
Kamtscbaticum Gbun. .

var. Californica Geun.
var. Sibirica Gbun. .

Kinherianum Pant. .

Lagenula V. Hck. .

1 Schum. . . .

lanceolatum E

181.

182.

73.

74.

182.

188.

183.

181.

182.

182.

181.

182.

186.

188.

189.

189.

I 184.

I 180.

I 181.

I 183.

ensis I

var. insignis Geeg. . . I

longiceps (E.) ... . I

var. subclavata . . .1
Mamilla E I

marinum "W. Sm.
Mexicanum Geun.
micropus Kg.
minutissimum Kg
montanum var. subclavata
Geun. . . .

Mustela E
naviculoides Steose . .

nasutum E
olivaceum Lyngb. . . .

var. baltica Cl. .

var. calcarea Cl. . . .

var. fossilis Pant. .

var. salinarum Pant
var. stauroneiformis Geun.
var. staurophora Pant. .

var. tenellum Kg. .

(Oregonicum var.?) maximum
GllUN. ... . .

oxycephalnm Cl. . . .

pachycladum Br^b
parvulum Kg.

183.

183.

183.

183.

73.

II 165.

I 184.

I 180.

II 165.

183.

184.

16.

185.

187.

I 188.

var. exilis Grun I

188.

187.

187.

188.

187.

188.

73.

187.

188.

180.

180.

180.

180.

180.

180.

180.

181.

189.

186.

189.

189.

182.

var. exiliasima Geun. . . I

var. lanceolata I

var. micropus Kg. . . I

var. subcapitata ... .1
var. subelliptica Cl I

var.? tergestina Geun. . I

Peruvianum Geun. ... I

pohliceforme Kg. ... I

Puiggarianum Geun I

var. Eequatorialis Cl. ... I

pulvinatum A. Beaun . . . I

Sagitta Schum. . . I 182; 184.

salinarum Pant I 187.
var. staurophora Pant. . . I 187.

salsa Pant. . . . . I 187.

Sarcophagus Greg. ... I 181.
semiapertum Geun. ... I 182.

var. tergestina Geun. . . I 181.

sphaenelloides Schum I 188.
sphEerophorum E I 185.

subclavatum Geun I 183.
var. acuminata Pee. & Hee. I 184.

var. montana Schum. ... I 184.
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var. Mustela E I 184.
forma curvata Brun & Pee. I 184.
var. obliqna Grun. . I 184.

subramosum Kg I 186, 188.
subtile E I 182.

var. Sagitta Schtim. . I 182.

Szaboi Pant I 183.

tenellum Kg. . . . I 188.

' W. Sm I 182.

transsylvanicum Pant I 187.

trigonocephalum E I 184.

turgidwm E. . . . . I 186.

Turris E •
. . I 184.

var. apiculata Grtjn. . I 183.

validnm Cl. . . . ... I 185.

var. elongata Cl. . . . I 185.

ventricosum Greg I 186.

var. maxima Cl I 187.

var. ornata Grdn I 187.

var. Tasmanica Cl. . . I 187.

Vibro E I 182.

? vitreum Grun. . . . . II 8.

Gyrosigma Hassall I 112.

acuminatum Kg I 114.

var. Brebissonii Grun. . . . , I 114.

var. curta Grun I 114.

var. gallica Grtjn I 114.

angustum Donk I 120.

var. Sumatrana Cl. . . I 120.

(Rboicos.) arcticum Cl I 119.

attennatnm (Kg.) I 115.

var. scalprnm Gaill. & Temp. I 116.

Baileyi (Grun.) I 114.

balticum (E.) I 118.

var. Californica Grun. ... I 119.

var. similis Grun I 119.

var. Sinensis E I 119.

(Ehoicos.) compactum (Grev.) I 120.

var. couBtricta Grun. . . I 120.

diaphanum Cl. . . . . I 115.

diminntum Grun I 119.

var. constricta Grun. . I 119.

distortum ("W. Sm.) I 116.

var. Parkeri Harris . . I 116.

var. stauroneoidcs Grun. . I 116.

Fasciola (E.) I 116.

var. arcuata Donk. . . . I 116.

var. sulcata Grun. . . I 116.

var. tennirostris Grun. ... I 116.

Febigerii (Grun.) I 115.

(Rhoicos.) glaciale Cl I 115.

Grovei Cl I 118.

Kutzingii (Grun.) I 115.

lineare (Grun ) I 120.

var. longissima Cl I 120.

litorale (W. Sm.) I 116.

macrum (W. Sm.) I 117.

(Rhoicos.) mediterraneum Cl. . I 121.

var. calcarea Brun . . .1 121.

var. Chinensis Cl I 121.

plagiostomum (Grun.) .... I 118.

prolongatum W. Sm I 117.

var. closteroides Grun. ... I 117.

(Donkinia) rectum Donk. ... I 119.

var. intermedia Per I 120.

var. minuta Donk. I 120.

var. Thumii Cl I 120.

(Rhoicos.) robustum Grun. . . I 121.

var. iniiexa Per I 121.

scalproides Rbh I 118.

var. (Endosigma) eximia Thw. I 118.

var. obligua Grun I 118.

spectabile (Grun.) I 118.

Spencerii (W. Sm.) I 117.

var. exilis Grun I 117.

var. minutula Grun. ... I 117.

var. nodifera Grun. . . I 117.

strlgilis (W. Sm.) . . I 115.

var.? Capensis Petit . I 115.

var. Smithii Gbun. I 115.

var.? tropica Grun. . I 115.

Temperei Cl I 118.

tenuissimum W. Sm I 117.

var. hyperborea Grun. . . I 117.

var. subtilissima Grun. . I 117.

Terryannm (Per.) . . . . I 114.

Wansbeckii (Donk.) . . I 119.

var. Peisonis Grun. I 119.

var. snbsalina Per. . I 119.

Hantzschla Grun.
amphioays (E.) Grun. ... II 141.

marina (Donk.) Grun. . II 141.

Heteroneis Cl II 182.

Libellus Cl .1 151.

aponinus (De Toni) . . I 154.

Iiicmophora Ag.
minuta Kg . . I 189.

Mastogloia Thwaites . II 142.

acuta Grun 11 156.

acutiwscula Grun II 157.

var. Labuensis Cl. . . . II 157.

affinis Cl II 151.

affirmata Leud.-F. . . . II 155.

amygdala Leud.-F II 151.

angulata Lewis . . . . II 147.

» Per n 157.

var. pusilla Grun. . . II 147.

antiqua Cl II 159.

ScHUM. . II 152, 153.

apiculata Grun. ... . . II 147.

apiculata W. Sm II 157.

arata Cl II 156.

asperula Grun. M. S. . . II 146, 162.

var. Gilberti (A. S.) . II 147.

Bahamensis Cl. . . . .II 155.

Balkanica Brun . . .II 157.

baltica Grun II 156.

var.? Citrus Cl. . . . II 157.

Baldjikiana Grun II 158.

var. bullata Cl. . . II 158.

bisulcata Grun II 155.

var. Corsicana (Grun.) . II 155.

Braunii Grun II 158.

var. Baldjikiana Grun. . II 158.

var. pumila Grun. . . . II 157.

Brunii A. S II 161.

bullata A. S II 154.

(Stigmaphora) capitata Brun II 151.

capitata Gkbv II 152.

Castracanei Brun II 146.

Chersonensis A. S II 161.

Citrus Cl II 157.

Clevei Brun I 31.

cocconeiformis Grun. ... II 150.

concinna A. S. ... .II 161.

constricta Cl. . . II 154.

Corsicana Grun II 155.

Craveni (Leud.-F.) . ... II 159.

cribrosa Grun II 148, 149.

cruciata (Leud.-F.) 11 159.

cuspidata Cl II 154.

Dansei Thw II 152.

var. elliptica (C. Ag.) . II 152.

Debyi Cl II 158.

decora Leud.-F II 159.

? decorata Grun. ... I 62.

decussata Grun. M. S II 147.

delicatula Cl II 146.

divergens A. S. . . . II 161.

? dubia Cl. . . . II 162.

II

(W. Sm.)

egregia A. S. . . .

electa A. S. . . .

elegans Lewis .

elliptica Ag. . . .

var. Auatralis Cl.

var. Dansei (Thw.)
var. punctata Cl.

elongata Leud.-F. .

entoleia Cl
Erythraa Grun

var. biocellata Grun. .

var.? interrupta (Htzsch.)
euxina Cl. .

exarata Cl. .

exigna Lewis
fallax Cl. . .

flexuosa Cl. .

Floridana Cl.

Floridea Cl. .

Foliolum Brun
Funafutensis A. S
? (Diadesmis) gallica

Goesii Cl. . .

Grevillei W. Sm.
Grovei Cl. . .

Grundleri A. S,

Grunowii A. S.

Sorvathiana Grun,
inseqnalis Cl. . .

interrupta Htzsch
intersecta A. S. . .

Japonica Cl ...
Javanica. Cl. . . .

Jelinekiana Grun.
Jelinekii Grun. .

var. fossilis Cl. .

var. marina (Jan. &Rbh.?) Cl,

var. Italica Brun . .

Kariana Grun. . . .

Kellerii (Pant.) . . .

Kerguelenensis Castb. .

Kinkerii Pant
Kinsmanni Lewis . .

Kjellmanii Cl. . . .

Labuensis Cl
laminaris E

var. intermedia Cl. .

lanceolata Thw. . . .

var. Grun
var. amphicephala Dannp.
var. elliptica Dannp.
var. Sungarica Pant.

Lancettula Cl
{Orthoneis) latericia A.
lemniscata Leud.-F. . .

Leudugeri Cl. & Grove
lineata Cl. & Grove . .

lineolata A. S. .

Macdonaldii Grev.
marginulata Grun.
Mauritiana Brun
maxima Grun. .

minuta Grev. . .

neogena Pant. .

obesa Cl
oiscura Leud.-F.
obtusa Pant. . .

var. fluviatilis Brun
ovalis A. S
ovata Grun
panduriformis Cl. . ,

paradoxa Grun
peracuta Jan. . .

Peragalli Cl
Pethoi Pant.

II 162.

II 162.

II 154.

II 152.

II 152.

146, 152.

II 153.

II 161.

II 158.

II 154.

II 154.

II 154.

, II 158.

II 156.

II 151.

II 153.

II 154.

II 151.

. 11 151.

II 162.

II 162.

II 150.

II 155.

. II 146.

II 149.

II 162.

. II 161.

. II 149.

'

II 150.

. II 154.

, 11 162.

. II 160.

. II 159.

. II 160.

. II 160.

. 11 160.

II 160.

11 160.

. n 151.

. II 160.

II 161.

II 158.

. II 158.

II 147.

. II 157.

n 153.

. II 158.

. II 153.

. n 152.

. II 156.

. II 156.

. II 152.

. 11 150.

. II 162.

. II 159.

. II 159.

. 11 156.

. II 156.

. n 158.

. II 150.

. II 161.

. II 171.

. II 151.

. II 158.

. 11 160.

. II 161.

. II 152.

. II 159.

. II 156.

. II 156.

. I 32.

. II 154.

. II 162.

. II 157.

. II 158.
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(Phaitiana) Caste II 146.

Piscicnlua Cl II 157.

Portierana Geun II 153.

pulchella Cl II 153.

pusilla Gkun. . . . . . II 151.

pumila Gbun II 157.

qninquecostata Grtjn. ... II 161.

var. concinna (A. S.) ... II 161.

var. elongata Lbud.-P. ... II 161.

var. Kerguelenensis (Oastr.) II 161.

var. Neapolitana Beun . II 161.

var. rhombica Cl. . . II 161.

radians A. S. . . II 162.

remota A. S. . . . II 162.

? reticulata Gbun. . I 30.

var. Japonica Beun . . . I 31.

rhombioa Cl .II 155.

rhomboidalis Pant. . . II 158.

Rhombulns Cl. . . II 150.

Rhombus (Petit) .... II 146.

rimosa Cl. . . . . II 155.

rostellata Geun. . . .II 147, 162.

rugosa Temp. & Be I 32.

Sansibarica A. S. . . . II 161.

seriata Cl. & Geove ... II 161.

Seychellensis Geun. . . II 154.

sinuata A. S II 161.

smithii Thw II 152.

var. abnormis Geun II 152.

var. ampbicephala Geun. . . II 152.

var. Doljensis Pant. . . .II 152.

var. intermedia Geun. ... II 152.

var. lacustris Geun. . . II 152.

var. lanccolata Geun. . . II 152.

var.? pusilla Geun II 151.

Smithii /? Thw II 152.

sp.? Pebag. . . • . .II 157.

squamosa Beun II 155.

submarginata Cl. & Geun. . II 160.

suborbicularis Leud.-F. . II 157.

sulcata Cl II 147.

SzontagMi Pant II 147.

Temperei Cl II 160.

Thaitiana Caste. . II 146, 147.

tumescens A. S II 162.

nndulata Geun II 155.

Mastoneis Cl I 194.

biformis (Gbun.) I 194.

Microneis Cl II 187.

Microstigma Cl. . . . I 151.

Monema Gbbv.
prostratum Berk I 167.

Konogramma £.

Smithiana Gbev. II 193.

ventricosa E. . . .II 192.

Navicula Boey.
Abaujensis Pant. ... II

abnormis Caste. . . I

> Geun I

abrupta (Geeg.) ...... II

(molaris var.?) Abyssinica
Geun I

acrosphaeria Be^b II

var. Sandvicensis A. S. . . II

Acns Cl I 106,

Adonis Brun I

var. gibbosa Beun I

Adriatica Gbun I 85,

aemula Geun I

var.? major Cl. & Grove . I

aestiva Donk I

Aestuarii Br^-b I

affinis E I 68,

> var I

var. amphirhynchus Geun. I 68,

83.

90.

61.

61.

50.

86.

86.

133.

85.

85.

97.

57.

57.

94.

42.

69.

68.

69.

var. undulata Grun.
affirmata Leud.-F. . ,

albinensis Grun. . .

algida Grun
Allmaniana Greg. . ,

alpestris Geun. . .

var. Tatrica Gutw.
Alpha Cl
alpina W. Sm.
ambigua E
Americana E. .

var. bacillaris Pee.
forma minor Pee.

arnica Cl. & Geun. .

Amicorum Geun M. S.

var. Madagascarensis
ammophila Geun. . .

var. degenerans Geun
var. flauatica (Gbun.)
var. intermedia Geun,
forma minuta Geun,

amoena Cl. . . .

amphibola Cl. . . I

amphiceros Kg. . . .

amphigomphus E. . .

amphioxys E
amphirhynchus W. Sm,

amphisbaena Bory
var. Fenzlii Gbun

& H]^B
& H^E.

Cl.

136, II

var.

Amphora Beun .

ampliata E. . .

Anderssonii Cl. .

andesitica Pant.
angUca Rales . .

var. minuta Cl
var. subcrnciata Geun.
var. subsalina Gbun.
var. subsalaa Gbun.

angulata Quck. . .

angulosa Geeg. .

var. ^ Geeg. .

angusta Geun
angustata W. Sm. . .

anuulata Gbun. . . .

Anthraois Beun & Cl. .

aperta Schum. . .

Greg. . . .

Be^b. , .

var. maculifera Gbun
Apis E
(Libellus) aponina Kg. . .

appendiculata Kg. I 160,
var. irrorata Geun. . .

approximata Geev
forma typica
var. Couperi (Bail.) . . .

var. Kittoniana A. S. . .

var. substauroneiformis
Gbun

Aquitaniae Beun & H^e. .

var. undulata Beun . . .

Arabica Geun.
Aradina Pant.
arata Gbun. .

arctica Cl. . .

arcuata Pant.
arenaria Donk.
arenariaeformis Pant
arenicola Geun. . .

Areschougiana Geun.
arverna Pee. & H^e. . .

aspera E
var. Hungarica Pant. .

var. intermedia Geun. .

II

I 68.

II 155.

II 19.

II 40.

II 171.

I 53.

I 53.

II 44.

II 81.

I 110.

I 136.

I 136,

I 136.

I 64.

II 36.

II 36.

II 29.

II 30.

II 30.

II 30,

II 30.

I 66.

23, 45.

II 15.

I 69.

I 164.

I 68.

I 58.

I 59.

I 58.

I 192,

69.

60.

I

I

I 89.

II 22.

II 22.

II 22.

II 22.

II 22.

I 40.

II 70.

II 70.

II 17.

I 161.

II 33.

II 19.

II 18.

II 4.

II 32.

II 32.

85, 91.

I 154.

75, 82.

II 75.

II 62.

II 62.

II 63.

II 68.

II 56.

II 37.

II 37.

11 49.

II 69.

II 24.

71.

9.

II 22.

II 24.

II 21.

II 70.

II 61.

I 191.

I 192.

I 192.

asymmetrica Pant. . . .
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Bogotenais Getjn n 83.
Bohemiea E.- n 6.

(Roiconeis) Bolleana Gkun. . II 25.
homhoides A. S I 87, 88.

var. media Grun. ... I 87.
Bombus E I 90.

var. densestriata A. S. I 90.

var. egena A. S I 90.

horealis (E.) Ii 80.

var. fossilis Pant. . . .II 81.
var.? producta Ge0N. . . II 81.
var. scalaris Geun. . . II 81.

Borussica Cl I 98.

Boryana Pant I 60.

Botieriana Grtjn II 71.

Bottnica Getjn II 20, 32.

hrachysira Be^b II 7.

Brasiliana Cl I 139.

Brasiliensis Geun, . . . • . . II 47.

var.? bicnneata Cl. . . II 48, 49.
var. fossilis Pant II 48.

Brauninna Gbun II 75.

Braunii Geun II 75.

Brebissonii Kg II 77, 78.

var. fossilis Pant II 78.

var. subproducta Geun. . II 77.

brevis Geeg I 61.

var. elliptica . .... I 61.

Bruchii Gbun II 36.

Brnnii Pant II 51.

> Cl I 193.

Budayana Pant I 104.

bullata NoEM EC 63.

var. Molleriana Jan. . . II 60.

var. obtusa Caste. . . II 60.

var. rhomboides Castb. . . II 65.

(Libellns) Bnlnheimii Geun. . I 154.

var. Belgica Geun I 154.

Californica Gbev II 58.

var. Campeehiana Geun, . II 58.

Campbelli (Petit) I 63.

Campylodiscus Gbun I 99.

cancellata Donk. ... II 30.

forma minuta Geun. ... II 30.

var. genuina Gbun. ... II 30.

var. Gregorii Ralfs .... II 30.

var. impressa (Lgest.) . II 30.

var. Maroccana Cl II 30.

var. retusa Be^b II 30.

var. Skaldensis H. V. Hck. II 30.

var. Schmidtii Geun. ... II 30.

var. subapiculata Geun. . . II 30.

Carassius E II 19.

cardinalis (E.) II 94.

var. Africana Bbun ... II 79.

Cari E II 17.

var. angusta Geun II 17.

Caribaea A. S II 61.

> Cl II 46.

carinfera Geun II 37, 48.

forma minor II 48.

var. densins striata .... II 48.

var. laxepunctata II 48.

Carpathorum- Pant I 92.

Castracanei Geun I 64.

Centraster Cl II 32.

Cesatii Rbh I 160.

Oeylanensia Leud.-F. . . .II 46.

Challengeri Geun I 24.

Chersonensis Geun I 91.

Chi Cl II 37.

Chyzereii Pant II 68.

cincta E II 16.

. Pant II 67.

Kongl. Sv. Vet. Akademiena Hnndl.

var. angusta (Geun.) . .

var. Cari (E.)

var. Heufleri Geun. . . .

var. leptocephala (Be^b.) .

circumnodosa Beun ....
? Cistella Geev. . .

citrea A. S. . . .

clancula A. S
clavata Geeg
forma minor Cl. .

forma minuta
var. Caribaea (Clevb) . .

var. elongata Pebag.
var. exsnl (A. S.) . .

var. Indica (Geev.) .

var. proxima Jan. .

var. rhombica Cl. . .

Claviculus Greg, .

dementis Gbun
Clepsydra Donk. . . .

> var.?

Clevei Lgbst
Cluthensis Geeg .

var. Finmarchica Gbun. .

var. maeulifera Cl. . . .

var. minuta Cl
var. Novae Zialandiae Geun
var. pagophila Geun. . .

var. striolata Geun. ...
coaretata A. S
cocconeiformis Geeg. .

coffeiformis A. S
var. densestriata . . .

var. subeircularis . . .

commutata Geun. .

compar Jan
(Libellus) complanata Geun.

var. hyperborea Gbun. . .

var. subinflata Geun. . .

compressicanda A. S. . II

concilians Cl II

confecta A. S. . ... I

(Diadesmis) confervacea (Kg.) . I

var. Sungarica Gbun. ... I

var. peregrina Gbun I

confoederata II

II 17.

II 17.

II 16.

II 17.

I 83.

I 124.

I 70.

I 84.

II 61.

II 61.

II 62.

II 61.

II 62.

II 61.

II 62.

II 62.

II 62.

II 97.

II 24.

I 193.

I 193.

I 51.

II 47.

II 47.

II 47.

II 47.

II 47.

II 47.

II 47.

86.

9.

81.

81.

81.

II 91.

I 81.

I 153.

I 153.

I 153.

33.

54.

102.

133.

133.

133.

45.

82.

63.

33.

57.

25.

43.

I

55,

II

I

II

II

congrua Jan,

connectens (Geun.) . . . II

consanguinea Cl
consimilis A. S
consors A. S
conspersa Pant
conspicua A. S II

constricta Gbun I 65,

contenta Geun I

var. biceps Abn. . ... I

contermina A. S I

contigua A. S I

contorta Kitton M. S II

contracta Geun I

convexa "W. Sm I 72, 105
copiosa A. S II 59,

correpta A. S I

(Schizonema) corymbosa (C. Ag.) II

costata E II

. Kg II

costulata Geun II

Couperi (Bail.) II

83.

132.

132.

191.

82.

69.

57.

57.

26.

81.

6.

16.

63.

Crabro E I 100, 101, 102.

var. Japonica A. S. . . . . I 101.

Crabro E. var. Nanhoorensis
Geun I 102.

var. Oranensis A. S. I 102.

crabroniformis Geun. . . I 86.

Bnnd 27. N;o 3.

crassa Geeg . I 61.

crassinervia Be^b. . . .1 123.

crassirostris Gbun. . . I 107.

var. Maasoensis Gbun. ... I 107.
Craveni Leud.-F II 159.

Creguti H^e. & Pee I 50.

var. lanceolata Pee. & His. I 50.

crueiata Cl. . . ... II 97.

» Leud.-P II 159.
Crncioula ("W. Sm ) . . . I 139, 140.

var. minuta Geun I 140.

var. obtusata Gbun I 140.

(Crucicula var.?) protracta
Geun I 140.

crncifera Geun II 32.

Crucifix Temp. & Be. ... I 71.

cruciformis Donk II 97.

crucigera (W. Sm.) I 111.

cryptocephala Kg. ... I 108, II 14.

var. exilis Geun II 14.

var. intermedia II 19.

var. lancettula Schum. . II 14.

var. latior Danne. ... II 22.

var. perminuta (Geun.) . . II 14.

var. pumila Grun II 14.

var.rhynchoeephala Gbun. II 15, 22.

var. veneta (Kg.) ... II 14, 17.

(Rhoiconeis) CubitusTemp. & Be. II 31.

curtestriata Pant II 87.

{peregrina E. var.?) curtestri-

ata Fj. II 87.

curvinervia Geun I 58.

cuspidata Kg I 109.

var. ambigna E I 110.

var. danaica Geun I 110.

var. halophila Geun. ... I 109.

var. Heribaudi Peeag. . . I 110.

Cymbula Donk II 22.

Cynthia A. S I 82.

Cyprinus E II 18.

Dactylus E II 90.

forma maxima II 90.

Dalmatica Gbun I 98.

Dariana A. S II 90.

debilis Pant II 85.

debilissima Gbun. .... II 3.

Debyi Pant I 98.

decora Geove & St. . . I 74.

decumana Pant. ... II 91.

decurrens (E.) Geun II 84.

decussata (E.) II 5.

definita Geove & St I 135.

var. intermedia Cl I 135.

delata A. S I 55.

Delawareusis Geun II 41.

Delognei V. Heck . . I 153.

Delta Cl . . II 41.

Demerarae Geun. . . . II 41.

Demerarae Cl. . . . . I 147.

demta A. S I 86.

depressa Cl I 129.

derasa Geun II 28.

var.? gracilenta Geun. . II 28.

De Witiiana Kain & Sohultze II 69.

dicephala (E.) W. Sm. . II 21.

var. elginensis Geeg. . . II 21.

var. snbcapitata Geun. ... II 21.

didyma E. . . . . . I 90.

» Lagst I 86.

» var. Geeg. ... I 87.

difficilis Pant II 59.

diffluens A. S II 62.

diffusa A. S II 46.

var.? Balearica Cl. . . n 46.

var. minor Cl II 46.

27
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illgito-radiata Greg.
var. angustior Grun,
var. Cyprinus (E.) W,
var. Seychellensis Cl
vnr. striolata Grun.

Sm.

digrediens A. S.

dilatata E
diplosticta Grun. . .

directa (W. Sm.) . .

var. angusta Grun.
var. genuina Cl. .

var. Incus (Grun.) .

var. Javanica Cl.

var. remota Grun. .

var. subtilis Greg.
dirhynchus E. . .

Dirhombus A. S.

discernenda Pant.
discrepans A. S.

DisCUiUS SCHUM.
dispar Schum. .

dispersa Geovb & St,

dissimilis W. Sm.
distans (W. Sm.) . .

var. borealis Grun.
diatenta A. S. . . .

(brevis var.?) distoma forma
angustior Grun. . .

forma latior Grun.
divergens A. S. .

(W. Sm.) .

forma minor .

var. elliptica Grun.
var. protongata Brun & Per,
var. unduiata Per. & Hi5r.

divergentissima Grun. .

diversa Grev. . .

Ddczyi Pant. .

Doljensis Pant. . . .

Donkinii A. S. . . .

dubia E. .

Dubravicensis Grun.
duplex Pant
Durandii Kitton ....

var. intermedia .

var. rhomboides Castr.

egena A. S. .

Egeria Pant.
JEgyptiaca Geev,
elata Leud.-F.
elegans "W. Sm.

var. cuspidata Cl.

Elesdiana Pant. .

elliptica W. Sm. .

> Kg. . . .

var. fossilis Pant
var. grandis Grun.
var. minor Grun.
var. minutissima Grun.

elongata Geun.
elongatula Pant
Entomon E. .

Epsilon Cl II 49.

erosa Cl II 28.

Erythraea Geun. .... II 47.

Esoculus Schum II 71.

Eta Cl . . II 42.

excavata A. S II 60.

> Gebv. ... . . II 61.

var. angelorum Cl. ... II 60.

var. mesoleia Grun. . . II 60.

excentrica Grun I 55.

excmta A. S I 86, 88.

exigiia Geeg II 23.

II 20.

II 20.

II 20.

II 20.

11 20.

I 89.

69, 70.

I 88.

11 27.

II 27.

II 27.

11 27.

II 27.

II 27.

II 27.

I 122.

I 102.

II 68.

I 86.

II 172.

II 92.

I 62.

II 179.

II 35.

II 35.

II 62.

I 61.

I 61.

I 89.

II 79.

II 77.

II 79.

II 77.

II 78.

II 77.

I 91.

I 96.

II 51.

I 83.

I 70.

II 17.

. . I 64.

. . II 65.

. 11 65.

. II 65.

. . I 66.

. II 161.

. . I 63.

II 97, 103.

59, II 68.

II 68.

I 88.

I 96.

II 92.

I 104.

92.

92.

92.

56.

53.

87.

exilis Kg II 8.

exilissima Geun II 3.

expedita a: S I 103.

expleta A. S I 101.

» var. Domblittensis
Geun I 91.

Exswl A. S. . . . II 37, 61.

Eudoxia A. S. . .1 83.

Eugenia A. S. . . . I 83.

Eugeniae Cl I 56.

Ealaisensis Grun. . II 21.

var.? laneeola Grun II 21.

fallax Cl I 135.

Famelica Castr I 152.

fasciata Lgrst. . I 50.

Eebigerii Cl II 43.

Fenzlii Grun. . ... I 59.

filiformis Pant. . . . I 133.

FinmarcMca Cl. & Grun. II 28.

firma Kg' . . . . . I 69.

var. major Grun. . . I 69.

var. subampliata Grun. . . I 69.

var. tumescens Grun. . I 70.

Fischeri A. S II 46.

Fistula A. S I 124.

Flamma A. S. . . II 89.

Flammula A. S II 89.

flanatica Grun II 30.

Flattii Pant II 19.

(Esox.var.?) FlorentinaGnvs. II 78.

(Diadesmis) Flotowii Grun. . . I 132.

fluitans Brun. . . . II 37, 57.

fluminensis Grun. . . . II 96.

var. Floridana Cl. ... II 97.

var. Kerguelensis Grun. . . II 96.

var. minor Geun II 96.

Forarmensis Geun II 83.

Foliola Temp. & Brun . . I 134.

Follis E. . . . II 7.

fonticola Grun I 50.

fontinalis Grun. . . I 50.

foroipata Grev. . . .II 65.

var. balnearis Grun. . II 66.

var. densestriata A. S. . II 66.

var. minor II 66.

var. nummularia Grev. . . II 66.

var. nummularoides Geun. II 66.

var. punctata Cl. . . . II 66.

var. suborbicularis Geun. II 66.
- var. versicolor Geun. . . II 66.

Formenterae Cl. . . . . II 32.

Formica E. . . . ... II 87.

formicina Geun. . . I 66.

formosa Gbeg I 57, 58.

var. fossilis Pant. . . I 65.

fortis Greg II 31.

» A. S II 35.

fortis var.? opima Geun. . II 35.

_

fortunata Lbud.-F I 54.'

fossilis E II 6.

fraudulenta A. S. ... II 50.

Frauenfeldii Grun I 106.

(latissima Greg. var. ?) Fuchsii
Pant II 43.

fulva Nitzsch I 109.

fusca DoNK I 96.

» Greg I 93.

var. delicata A. S. . . I 94.

var. exeisa A. S I 96.

var. permagna Pant. ... I 97.

fuscata Schum I 58.

fasiformis Geun I 106.
var. ostrearia Gaillon ... I 106.

fusioides Grun. ... I 106, 133.

futilis A. S
Galapagensis Cl. .

var. Japonica Cl. .

Galea Brun
Galikii Pant
( Gastrum var. ?) Galikii Pant,
Gamma Cl. ...

var. rectilineata Cl. . . .

Garkeana (Grtjn.) . . .

gastroides Greg
Gastrum E
forma minor
var. Anglica Geun. . .

var. Boryana Pant. . . .

var. exigna Geeg. . . .

var. Jenisseyensis Geun.
var. latiuscula Grun. .

var. Placentula . ...
var. Styriaca Geun. .

var. Upsalensis Geun. .

gelida Grun
var.? subimpressa (Grun.)

var.? tenuis Cl
gemiria E. ...

var. densestriata A. S. .

var. egena A. S.

gemmata Grev
var. biseriata Grun, .

var. fossilis Pant. . . .

var. mediterranea Grun.
var. spectabilis . .

gemmatula Cl
> Grun. .

genifera A. S. . .

gentilis Donk
(Ehoiconeis) genuilexa Kg.
gibba E

. V. H
var. brevistriata Grun,
forma curta Bleisch .

var. hyalina Pee. & HiE,
gibba ^ Peckii Grun.
gibberula Kg. .

gibbula Cl
var. cajjitata Lgrst.
var. oblonga Lgrst. .

Gibelii A. S
Gigas E
glacialis Cl

var. septentrionalis Cl. II

glebiceps Greg
» Lgest

var. crassior Grun. . . .

gloriosa Brun ....
var. inflata Brun

Goesii Cl
gom^honemacea Grun. . . .

Gorjanovicii Pant
var. major . . ....

Gotlandica Grun
gracilis E

var. Schizonemoides V Hck
gracillima A. S. .

» Geeg
Graeffei Grun
granulata Bail
granulata Bnts

var. Javanica Leud.-F. .

Granum Schum
Granum avenae Schum. . . .

grata Pant
gregaria Done

var. Thurholmensis Dannp. .

Gregorii Rales
Gregoryana Geev

I
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Grevillei Donk I 101.

(Schizon. Llbellus) Grevillei Ag. I 152.

Groenlandica Cl. . . . II 98.

Grovei Cl. . . . . . H 45.

Griindleri A. S. . . .1 89.

> Cl. & Geun. ... II 51.

var. symmetrica Cl, . . II 51.

Grunowii O'Mea . ... I 69.

> Rbh I 99.

Guinardiana Brun I 85.

Gurovii Pant II 20.

guttata Geun II 34.

var. maxima Cl II 35.

var.? Peragalli (Brun.) ... II 35.

Gutvinskii Pant II 91.

Hahnii Petit I 133.

H. album Cl. . . .... II 55.

haliouata Pant II 68.

var. directa Pant II 69.

var. minor Pant II 69.

var. robusta (Pant.) . . .II 69.

jialopbila Gbun I 109.

(Libellus) hamulifera Gkun. . I 154.

var. interrupta Cl. ... I 154.

Hantkenii Pant I 91.

Haradaae Pant I 129.

Hasta Pant II 25.

Sawckii Cl I 54.

Haueri Grun II 18.

Haynaldi Pant I 88.

Haytiana Truan & Witt. . . II 55.

Hazslinszkyi Pant. ... I 52.

Hebes Rales I 54.

Heerii Pant I 84.

hemiptera A. S II 86.

» Kg II 85.

var. Bielatvskii H^e. & Per. II 85.

Hennedyi W. Sm. ... II 57, 60.

forma bacillifera (Pant.) . . II 57.

var. abnorm II 58.

var. Californioa Grbv. ... II 58.

var. caliginosa Cl. & Grove II 59.

var. Centraster Cl. . II 58.

var. circumsecta Geun. . II 58.

var. clavata (Greg.) .... II 61.

var, constricta Petit ... II 59.

var. controversa A. S. . . II 60.

var. cuneata A. S II 59.

var. diffioilis Pant. II 59.

var. finitima Jan II 58.

var. fossilis Pant. . . II 58, 64.

var. granulata Geun. ... II .58.

var. » O'M II 62.

var. manca A. S. . . II 58.

var. maxima Cl II 58.

var. minuta Cl II 59.

var. Neapolitana Cl II 58.

var. nebulosa Gebg. ... II 58.

var. Nicceensis Pbeag. ... II 62.

var. Schleinitzii (Jan.) ... II 58.

var. Tahitensis Cl. ... II 59.

var. tenuistriata II 58.

var. undulata Cl II 58.

Heribaudi Per I 53.

heroina A. S II 89.

heteroflexa Pant I 107.

var. constricta Pant. . . I 107.

var. minor Pant I 107.

Heufleri Grun. . , . II 16.

Heufleriana Geun I 130.

Hevesensis Pant II 70.

Hibernica O'Mea II 62.

hilarwla Pant I 91.

Hilseana Jan II 75.

Hitchcockii E. . • • I 69.

Hoclistetteri Grun I

var. placita Geovb Sc St. I

Hoffmannii Pant. . ... II

Holmiensis Cl, . . . .1
Holstii Cl I

(maxima var. ?) Holubyi Pant. I

hordeiformis Pant II

Hornigii Pant
Horvathii Geun
Hospes A. S
[Deploneis) Hudsonis Geun,
humerosa Br^b

var. constricta II

var. elongata Pant II

var. Fucbaii (Pant.) . . . II

humilis Done II

Hungarica Grun, . . I 139, II

var. capitata (E.) . . .

var. Luneburgensis Grun.
hyalina Donk. ......
(Libellus) Hyalosira Cl. . .

hybrida II:6r. & Per.
hyperborea Grun
Hyrtlii Pant,

n
II

I

I

II

I

II

Pant I

II

II

I

II

II

I

I

illustra Pant
imperfecta Cl. . . .

impleta Cl. & Grove
impressa Lgest. . .

» Geun.
inaequalis E
'naequilatera Lgest.
inoerta Geun II

includens Pant I

incomperta Lewis . . .1
? inconspicua Greg. ... I

incudiformis Grun, . . . II

inculta Pant I

incurva var. minuta Gutw. .^ I

incurvata Greg " I

Incus Geun II

var. abbreviata Geun, . . II

Index Temp. & Be II

Indica Grbv. ... .II
iuelegans Grove & St. . . . I

iniirma Geun I

inflata Donk I

» Kg II

iniiexa Greg II 31,

var. Biharensis Pant. ... II

inbalata A. S II

var.? Bibarensis Pant. . . II

var. lanceolata Cl II

inornata Geun I 106, 133
II 85

135.

135.

23.

58.

62.

54.

22.

98.

52.

94.

80.

43.

43.

44.

48.

16.

16.

16.

16.

80.

153.

.85.

95.

92.

133.

59.

25.

71.

30.

50,

165.

161.

26.

70.

123.

124.

28.

107.

70.

84.

27.

28,

35.

62.

155.

133.

139.

16.

32.

31.

57.

57.

57.

A. S II 85.

Integra "W. Sm I 141.

intercedens A. S. . . . . I 65.

iuterlineata Geove & St. II 37, 50.

intermedin Lgest II 80.

interposita Lewis . . . . I 123.

interrupta Kg . I 84.

. W. Sm II 76.

var. fossilis Pant, . . I 84.

var. Novae Zelandiae A. S. I 84.

var. Tallyana Geun. ... I 84.

var. Zanzibarica Grun. . I 84.

Iridis E, I 69.

Iridis var. amphigomphus E. I 69.

var. amphirhynchus E. I 68.

var. dubia I 70.

var. producta I 69.

irregularis Pant II 29.

irrorata Geev II 37, 56.

var. Ceylanica Cl. . II 56.

var. elliptica Cl, ... II 56.

HCK.

var. fossilis Pant.
var. Mexicana Cl. .

var, substauroneiformis
Jamaicensis Geev. . . .

Jamalinensis Cl, . . .

var. Schizostauron Cl. .

var. simiaevultus (Beun)
Janischiana Rbh. . .

Janischii Caste. .

jejuna A. S. ...
Jelineckii Geun,
Jennerii W. Sm. .

Jentzscbii Geun. .

Jimboi Pant. .

Johnsoniana Grev.
Johnsonii (W. Sm.)

var. Belgica H. V.
Jota Cl
jugata Cl
Julieni HiR. & Brun
Kalfvensis Grun. M. S
Kamorthensis Grun .

Kanitzii Pant.
Kappa Cl
Kariana Grun. . . .

var. curta Cl. . .

var. detersa Grun. .

var. frigida (Gbun.)
Kefvingensis E. . .

Kellerii Pant. . .

Kepesii Grun
Kerguelensis Castr, .

Kinkeri Pant ....
-Kinkeriana Truan .

Kittoniana A. S,

Kjellmanii Cl
var. subconstricta

Kochii Pant
Kossuthii Pant. .

Kotschyana Geun.
Kootschyii Grun.
Krockii Grun. . .

Kryokonites Cl
var. semiperfecta Cl.

var. subprotracta Cl. .

? var. Wankaremae Cl.

kriophila Cl
var.? gelida Cl, . .

Kiitzingiana H. L. Smith
Kiltzingii Grun
[Alloioneis ?) Kurzii Grun
laciniosa A. S
lacrimans A. S. .

var. fossilis Pant.
Lacunarum Grun
lacustris Gebg.

A. S.

Ladogensis Cl.

laevissima Kg.
Lagerheimii Cl.

Lagerstedtii Cl.

Lambda Cl, .

lanceolata Kg. .

. W. S. . . .

var, arenaria Donk. .

var. Cymbula Donk.
var. bordeiformis .

var.? latior (Dannp,) .

var. phyllepta Kg,
var. tenella (Bri^b.) .

Lancettula Schum, .

lata (Br^b) . .

lata Bheb. var. minor
& HlfiB, ...

latefasciata Grun. .

66,

I 134,

117,
II

II

I

II

II

II

I

I

II

II

I

II

I

I

I

I

I

I

I

I

H
I

I

II

II

II

II

II

II

II

II

II

I

II

I

I

II

I

I

I

II

I

I

I

I

I

I

II

1

I

I

I

I

I

II

II

I

I

I

I

I

II

I

II

II

II

II

II

II

II

II

Per.
II

I

49.

56.

56.

30
36.

37.

.36.

55.

31.

27.

160.

155.

44.

1.56.

193.

152.

152.

134.

71.

123.

141.

43.

54.

134.

28..

28.

28.

28.

18.

160.

27.

41.

33.

66.

63,

111.

111.

70.

30.

130.

130.

77.

109.

109.

109.

109.

65.

65.

16.

90.

194.

82.

104.

104,

50.

44.

48.

62.

137,

131.

141.

136.

21.

108.

22.

22.

22.

22.

22.

22.

14.

81.

81.

57.
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var.

var.

var.

var.

var.

I 122,

latevitfata Pant
latiasima Greg. ...

var. capitata Pant.
var. elongata (Pant.)

var. minor Pant. .

latiuscula K.G.

lauta Grun. . . .

Legumen E
forma vix undulata

lepida Greg. .

lepidula Grun. . .

leptocephala Be^b.
leptogongyla (E.) Gbun. 1 137,

leptosoma Grun. .

leptostigma E. . . . .

Letourneurii Pant
Leudugerii Cl
Lewisiana Gbev.
Libellua Greg
Liber AV. Sm. ...
liburnica Grun. . . . I

limicola Cl
limitanea A. S.

limosa Kg
var. curta Grun. . . .

genuina Grun
giiberula Geun. . . .

inflata Gbun. . .

subinflata Grun.
undulata Grun. . .

linearis Grun. .

lineata Donk. . .

Lineola Grun. . .

var. perlepida Grun
lineolata E. .

litoralis Donk. . .

var. suhtilis A. S.

lobata Grove & St.

» Schwartz .

Ldczyi Pant. . .

longa Greg. . .

longiceps Greg. . .

Lorenziana Grun. .

lucida Pant.
lucidula . .

(Diadesmis) lucidula Grun
luculenta A. S. .

Lndloviana A. S.

lumen Perag. . .

Lundstromii Cl. .

var. Frieseana Grun.
Lunula Cl. . .

Lunyaczeki Pant. .

luxurioaa Grev. . .

var. cnueata Brun
Lyra E

var. A. S. ...
var. abrupta Greg
var. acuta Pant.
var. atlantica A.

var. cOnnectens Gbun. .

var. denudata Grun. M.
var. dilatata A. S.

forma perpusilla Pant
var. Ehrenbergii Cl. .

var. elliptica A. S. . .

forma bullata Norm. .

var. Hungarica Pant. .

var. insignia A. S. . .

var. producta Pant. .

var. recta Grev
forma abnormis A. S.

forma fornicata A. S.

var. Robertsiana Grev.
forma bullata Cl. .

I 67.

II 43.

II 44.

II 44.

II 44.

I 61.

II 68.

II 78.

II 84.

I 137.

I 50.

II 17.

II 91.

II 74.

II 24.

11 56.

II 35.

I 123.

I 153.

1 54.

57, 58.

II 9.

I 100.

II

51.

52.

I 51.

51.

51.

51.

51.

I 54.

I 85.

I 107.

I 107.

1.

94.

I 94.

II 98.

I 51.

II 96.

II 27.

I 68.

I 124.

I 107.

II 44.

II 4.

II 82.

II 34.

II 98.

I 140.

I 140.

II 51.

II 56.

I 74.

I 74.

II 63.

II 61.

II 61.

II 64.

61, 63.

II 55.

II 63.

II 63.

II 63,

II 63.

II 63.

II 63.

II 64.

II 64.

II 64.

II 64.

II 64.

II 64.

II 65.

II 65.

var.? seductilis (A. S.) . . II 64.

var. aignata A. S. . . II 64.

var. subcarinata Grun. . . II 64.

var. subelliptica Cl. . . II 64.

var. Zanzibarica Geev. . II 64.

macra Geun . . TI 74.

Macracana Pant. ... II 7.

macromphala Schum II 24.

macula Greg. . . .II 179.

maculata Bail. . ... II 46.

var. Caribaea Cl. . .

maculosa Donk ....
l^adagascarensis Cl. .

maeandrina Cl
major Kg II

var. andesitica Pant.
var. horrida H^r. & Per.

mammalis Caste. . . .

Mantichora Pant, . .

Margarita A. S. ...
margaritifera Pant. . .

» Teuan & Witt
marginata Lewis . . .

margino-lineata Grove & St,

margino-punctata Geove & St,

marginnlata Cl, . . .

marina Jan. & Rbh . .

» Ralps . . .

Martonfii Pant I

mastogloidea Pant. . . I

Mauleri Beun I

maxima Geeg I 54,

var. Asiatica Temp. & Beun I

var. umbilicata Grun. ... I

mediterranea Br. & Cl. . II

Grun. . . I 83,

Kg II

megaloptera (E.) II

megaatauros Cl. . . . II

menilitica Pant. . . II

Menisculus Schum II

var. Upsalensis Geun. . II

Meniscus Schum II

mesoleia Cl. ... II

mesolepta E II

46.

19.

59.

42.

91.

89.

90.

60.

100.

88.

87.

49.

30.

65.

65.

71.

II 160.

II 47.

123.

32.

II

II

I

II

89,

II

II

I

I

I

I

II

I

I

I

II

var. a. genuina Geun,
var. /S producta Geun.
var. Boryana Pant.

mesotyla Schum. . . .

A. S. . .

microcephala Geun. . . .

microrliynchus Grun. .

» Pant.
microtatos Pant
Mikado Pant
minima Gectn

var. atomoidea Grun.
minor Greg
minnscula Grun. . .

var. Bahusiensis Geun,
minutissima Grun. . .

minutula "W. Sm. , . .

mirabilis Castr . .

I Leud.-E. .

forma intermedia Cl,

Mocsarensis Pant. . . .

modesta Grun
moesta A. S
molaris Grun. . . .

(Sohizonema) mollis (W.
monilifera Cl

var. heterosticha Cl. .

Monmouthiana Grun. .

(AUoioneis) Monodon Brun
Mormonorum Geun, . . .

Sm,)

II

II

II

II

II

II

I

I

I

II

I

I

II

II

II

I

II

I

I

I

I

II

I

II

II

II

II

134,

II

II

98,

55.

55.

55.

33.

33.

33.

81.

68.

7.

18.

18.

18.

74.

76.

76.

76.

76.

74.

76.

4.

109.

109.

96.

60.

128.

128.

71.

4.

4.

128.

65.

97.

65.

65.

135.

88.

89.

74.

36.

43.

43.

164.

35.

78.

S,

135,

multicostata Grun.
multiseriata Geun.
munda Jan. . .

muralis Grun. .

Musca Donk.
» Geeg. . . .

var. intermedia A,

muscaeformis Geun.
» Pant. .

mutica Kg. . '. . , .

> Rabh
forma Cohnii Hilse
forma Goppertiana Blbisch
forma producta Geun, . .

forma ventricosa Kg, . .

var. Cohnii (Hilse) . . .

var. Goppertiana (Bleisch'

var. Legumen Cl
forma undulata Hilse .

var. Peguana Geun.
var. undulata Hilse
var. ventricosa (Kg.)

My Cl
Naveana Grun. . . .

navigans Beun . .

nebulosa Greg. I

neogena Pant. . .

Neogradenais (Pant.) . .

Neumayeri Jan. .

» Pant. . . .

Neupaueri Pant. .

Nicaeensis Peeag.
Nicobarica Grun. . .

(ScMzonema) nidulana Cl
nigricans Pant. . . .

nitescens Greg. .

var. fossilis Pant. .

var. Fue.giana Petit
nitida W. Sm. . . .

nivalis E. . . .

nobilis (E.) Kg
var. neogena Grun. . . .

nodosa E
nodulosa (Bb:^b.) Kg. forma
Northumbrica Donk
notabilis Pant

> Grev
var. expleta A. S

notata M. Peeag. & H^e.
n. sp. Lewis ....
Novae Guineaensis Temp.
nubicola Grun. . . .

nuda Pant
nummularia Geev. .

Ny Cl
Gamaruensis Grun. .

obliqua (Geeg.) . .

oblique-striata A. S.

oblonga Kg
var. acuminata Geun
var. lanceolata Geun,
var. nodulosa Grun.

oblongella Geun. . .

» Naegeli .

(Rhoiooneis) obtuaa Cl
obtusa W. Sm. .

occidentalia Cl.

oculata Br^b. .

olivacea Leud.-F. .

O'Mearii Grun. . .

var. Labuensis Cl.
var. minor Cl. .

Omega Cl.

Omioron Cl
ophiocephala Cl. & Grove

I 130

102.

36.

82.

3.

83.

65.

65.

83.

66.

129.

14.

139.

129.

129.

139.

129.

129.

130.

130.

130.

130.

130.

42.

75.

100.

58.

52.

40.

191.

42.

49.

36.

75.

26.

93.

97.

97.

97.

100.

38.

92.

93.

87.

77.

31.

19.

93.

93.

78.

123.

50.

53.

106.

66.

75.

57.

130.

69.

21.

21.

21.

21.

128.

93.

29.

64.

134.

92.

II 161
102, 111

I

I

II

II

I

123.

111.

46.

46.

66.
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opima Geun II 35.
Oregonica E. . , . I 57.
ornata A. S I 102.

var. spirifera A. S. . . I 102.
Orphei Pant Ii 158.
oscitans A. S II 49.

var. subundulata II 49.

Ostraeodarum Pant I 92.

ostrearia Tttrp I 106.

Oswaldi Jan II 60.

avalis Hilse I 92.

» W. Sm I 92.

var. fossilis Pant I 93.

var. pumila Geun I 92.

oviformis Cl II 24.

Ovulum A. S II 185.

> Gkun I 94.

oxeia Caste I 154.

pachyeephala Rbh. . . . II 188.

pachyptera (E.) ... . . II 81.

paciflca Geun . II 36.

palpebraLis Be^b. ... . II 70.

var. angulosa Geeg II 70.

var. Barceyana (Geeg.) . . II 70.

var. Botteriana (Geun.) . . II 71.

forma minor (Geun.) . II 71.

var. minor Geun II 71.

var. obtnsa II 71.

var. semiplena II 70.

Paludinarum Pant I 194.

var. gracilior Pant I 194.

Fandura Bei^b I 100.

Pangeroni Lbud.-F. . . I 110.

pannonica Geun II 6.

Papula A. S I 85.

parallela Caste I 56.

parallelistriata Pant. I 107.

parea A. S I 81.

var. producta Pant I 95.

paripinnata Pant II 92.

Parmula Be:^b. . . I 92.

parvula H. L. Smith . . II 150.

» E.ALFS II 87.

patula W. Sm I 61.

pavida Pant I 60.

pedalis Beun I 91.

Peisonis Geun I 70.

Pelagi A. S I 93.

pelliculosa (Be^b.) Hilse . . II 3.

pennata A. S II 31, 32.

var. Kinkeri (Pant.) . . .II 83.

var. maxima Cl II 33.

Pensacolae Cl I 71.

Peragalli Beun II 35.

perducta Pant II 158.

peregrina E II 18.

var. Calcuttensis Geun. . . II 18.

var. Kefvingensis E. . . . . II 18.

var. Menisculus Schum. II 18, 24.

var. Meniscus Schum. ... II 18.

var. polaris (Lgbst.) . . . II 18.

perfecta Pant II 56.

var. Letonrnenrii (Pant.) . . II 56.

peripunctata Beun II 87.

perlepida Geun I 107.

perlonga Pant I 56.

permagna Rales ... I 59.

perpusilla Geun. . . .1 133.

Perrotettii Geun I 110.

pervUsta Pant I 104.

Petitiana Geun I 64.

Pfitzeriana 0. Witt I 95.

Phalangium Pant II 69.

Phi Cl II 34.

phyllepta Kg II 22.

{Stauroneis) Phyllodes E.
Pi Cl . .

pinnata Pant
Pinnularia Cl

var. asymmetrica Cl. .

var. Baltica Geun.
var. interrupta Cl. . .

var. Seychellensis Geun.
var. Soderlundii Cl. .

var. suhproducta Gectn.
var. Tahitensis Geun.

Placenta E
Placentula E I

var. lanceolata (Geun.) .

placida A. S
plaeita Geove & St. ...
plagiostoma Geun
Platessa Cl
platystoma E

var. Bengalensis Geun. M. S
(Libellns) plicata Donk. .

var. Snmatrana Cl. ...

136,

plicatnla Geun. M. S.

polaris Lgest.
polita Beun . . .

polygibba Pant.
polygona Beun.
polyonca Be^b.
polysticta A. S. .

» Geev.
var. circumsecta Geun.

porto-montana Ci.
PowelUi Lewis

var. Qalapagensis Cl.

praeclara Pant.
praeflua Pant.
praesecta A. S.

Praestes A. S.

praetexta E. .

var. abnormis Cl. .

var. abnndans A. S. . .

var. Haytiana (Tbuan &
Witt)

var. Lunyaczeki (Pant.) . .

pressa Pant
primordialis Pant. . . .

prisca A. S
pristiophora Jan
probabilis A. S
procera Pant. ... . . .

producta W. Sm
prominula A. S. . .

propinqua A. S
Proserpinae Pant.
protracta Geun. ...
forma minor Pant. . . .

var. maxima Cl. . .

proxima Jan
pseudo-aspera Pant! .

pseudo-bacillum Geun. . . .

pseudofusca Pant. .

pseudogemmata Pant. . .

Puella A. S I

» Schum
pulchra Geeg
pumila Geun. var. fossilis

Pant .

punctata var. asymmetrica
Lgbst

pvMctulata E
punctnlata W. Sm. ... II

var. Clnthensis Geeg. . . .

var. Finmarchica Geun.
var. Novae Zealandiae Geun.

I 148.

II 50.

II 33.

II 95.

II 96.

II 95.

II 95.

II 95.

II 95.

II 96.

II 95.

II 4.

II 23.

II 23.

I 83.

I 135.

II 49.

II 36.

II 24.

II 24.

I 154.

I 154.

I 155.

II 18.

I 102.

I 135.

I 71.

II 76.

II 58.

II 48.

II 58.

I 112.

63.

63.

92.

94.

II 70.

I 87.

II 55.

II 55.

II 55.

II 55.

II 56.

II 18.

II 29.

I 103.

I 99.

I 56.

II 79.

I 69.

I 88.

I 95.

II 82.

I 140.

I 109.

I 140.

II 62.

I 191.

I 137.

I 93.

I 99.

84, 88.

I 92.

II 41.

II 14.

II 45.

II 7.

40, 47.

II 47.

II 47.

II 47.

var. pagopMla Geun. . .

var. striolata Geun.

Pupula Kg
var. baciUaroides Gbun.
var. genuina Geun. . . .

var. rectangnlaris Geun. .

pnsilla W. Sm
> Donk.

var. Jamalineusis Geun. .

var. lanceolata Geun. . . .

var. Spitzbergensis Geun.

Pnsio Cl
pygmaea Kg

var. balnearis Gbun. .

pyrenaica W. Sm
quadrata Geeg
quadratarea A. S. . . .

quadrilineata Geun
quadriseriata Cl. & Geun. . .

quadrisulcata Geun. . . .

Quarnerensia Gbun. M. S. . .

Quarnerensis var. dilatata
Petit . . ....

Quincunx Cl
quinquenodis Geun
Mabenhorstii Geun. . .

radiosa I 164,

var. Dubravicensis Geun. .

var. minutissima Gbun.
var. subrostrata Cl. . . .

var. tenella Be^b
Raeana Caste
(ScMzonema) ramosissima (C.

Ag.) I 106,

forma amplia Geun
forma Caspia (Geun.)
forma genuina Cl.

ramphoides Pant. ;

Rattrayi Pant. .

recta Beun & H^e.
rectangulata Geeg.
regula Geun. & Cl.

Reichardtii Gbun. .

var. Tschuktschorum Cl
Reinhardtii (Geun.)

var. gracilior Geun.
var. Jenisseyensis Geun.

Reinickeana Rbh. .

residua A. S. . .

restituta A. S. . .

reticulata Geun. .

reticulo-radiata Temp. & Be.
retusa Be:^b. . .

» Geun
var. suhretusa Geun.

Reusii Pant
Rhaphoneis (E.) Geun. .

Rho Cl
rhombica Geeg. . . I

(Libellus) rhombica Geeg
var. Japonica (Beun)

rhomboides E.

Rhombulus Schum.
Rhombus Petit . .

rhynchocephala Kg.
var. amphiceros (Kg.)

var. rostellata .

rimosa Geev. ...
Riojae Cl
Robertsoniana Geev
robusta Geun. .

» Pant.
rostellata Geeg. . .

> Kg

II

153,

II

II 47.

II 47.

I 131.

I 131.

I 131.

I 131.

II 41.

II 23.

II 41.

II 41.

II 41.

II 9.

II 65.

II 66.

II 8.

II 43.

II 95.

I 58.

I 64.

1 75.

I 111.

II 160.

II 5.

I 130.

II 81.

II 17.

II 17.

II 17.

II 17.

II 17.

II 69.

II 26.

II 26.

II 26.

II 26.

I 139.

II 60.

I 81.

II 98.

II 98.

II 65.

II 65.

II 20.

n 20.

II 20.

I 109.

I 191.

II 50.

I 30.

II 55.

II 30.

30, 94.

II 30.

II 49.

II 36.

II 19.

II 141.

I 152.

I 152.

I 122.

II 14.

II 146.

II 15.

II 15.

II 15.

57, 59.

I 137.

II 65.

I 55.

II 69.

II 32.

II 15.
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Rostellum W. Sm. .

rostnitn E
W. Sm. .

Rotaeana (Rab.) Gbun.
var. excentrica Gbun
var. oblongella Gkun.

Rovignensis Grun.
rudis Cl
rugosa Jan. . . .

rupestris Htzsch. .

salva A. S.

aalinaram Grun. . .

var. intermedia Grun
Sambiensis Schum.
Samoensis Grun.
Sandriana Geun. .

var. laevis Cl.

Sansegana Grun.
satura A. S
Saugerri Desmaz. .

var. striis 'tenuioribus
(Alloioneis) scalarifer Brun
Scalprum Gaill. & Turp.
Scandinavica Lgrst. .

Schaarschmidtii Pant.
Schleinitzii (Jan.) . .

Sehmidtiana Grun.
Schmidtii Lgrst. . .

Schneid^ri Grun. . .

Schultzii Kain . . .

var. Californica Cl.

var. Marylandica Cl
Schumanniana Grun.
Schweinfurtii A. S.

.

scintillans A. S.

> Tbmp. & Br,
scita W. Sm. . .

Scoliopleara A. S. .

Scopnlorum Bej^b! .

var. Belgica H. V. Hck
var. fasciculata Grun.
var. perlonga Bbun

Seotiea A. S
sculpta E
scutelloides W. Sm. .

var. minutissima Cl
var. Mocarensis Grun

Scutellum O'Mea .

scutiformis Grun. . .

Scutum (SOETUM.?) . .

Scythica Pant. . .

secernenda A. S.

sectilis A. S
var. Boryana Pant.

seductilis A. S. . . .

var. Perag. . .

sejuncta A. S.

Semen E
semicruciata E. . .

(Diadesmis) seminoides
Grove

Seminnlum Gbun. . .

var. fragilarioides Grun
semiplena Donk. . .

semitecta A. S.

separabilis A. S. ...
serians Bbbb. . . .

var. minima Grun.
var. minor Gbun. .

var. thermalis Grun.
seriosa Pant
serratula Grun. . . .

(Rhoiconeis) Sibirica Geun
var. asymmetrica Cl.

var. Mediterranea Cl. .

1 60.

I 138,

57.

59.

92.

35.

19.

19.

18.

62.

59,

60.

81,

32.

128.

128.

33.

116.

48.

55.

58.

192.

106.

105.

45.

45.

45.

53.

79.

40,

66.

68.

32.

151.

152.

St,

var.

var.

var.

var.

var.

var.

S.)

. . II 4. sideralis Brun .

. II 6. Sieboldii Pant. . .

I 141. Sigma Bbun
I 128. Silicula E,

I 128. » Gbun.
138, II 179. Sillimanorum E. .

II 66. SimbirsMana Pant,
Simiaevultus Brun.
siinulans Bonk. . .

Sinensis E. .

Slesvicensis Geun.
Smithii Bed^b. . . .

» Donk. . . ,

var. borealis Geun.
forma minor Geun.

var fusca Geeg. .

var. laevis Dannf.
var. nitescens Geeg. .

var. suborbicularis Greg,
Solaris Greg. . .

solida Cl
sparaipunctata Grove &
spathifera Geove & St.

spathula Bbun. . . .

sp. Lgest. . . .

spectabilis Gbbg. . . .

J Geun. . . .

forma Molleriana Jan.
var. abbreviata Cl. .

var. Angeloram Cl.

var. bullata Cl.

controversa (A
emarginata Cl,

excavata Geev.
Hnngarioa Pant. .

Madagascarensis Cl
maxima Cl.

var. Rattrayi Pant. . .

spectatissima Grev. .

sphaerophora Donk. . . .

I 152. » Kg.
var. minor . .

var. subcapitata Grun.
Spicula (Hickib) . .

splendida Greg.
var. arata Pant.

ipuria Cl. . .

var. symmetrica Cl,

St. Thomae Cl. .

Stauroptera Geun.
forma gracilis . .

forma parva . . .

Stercus muscarum Cl.
Stodderi (Gebenl.) .

var. insignis Grun
stomatophora Grun.
strangulata Grev
Stuxbergii Cl

var. amphiglottis Grun.
Cl. & var. leptostauron Grun.

I 139. var.- subeontinua Geun. .

I 128. {'Vanheurckia?)StyriacaGrB.m
I 128. Styriaca Grun.
II 70. Buavia Cl. & Grove
I 134. subalata Grun. .

I 101. subcapitata Greg. .

II 7. subcincta A. S. . .

II 7. subdivisa Geun. . .

II 7. subfusca Pant. . .

II 8. sabhamnlata Geun.
II 66. subimpressa Grun.
I 97. var. tenuior Cl.

II 29. snbinflata Grun. . .

II 29. var. elliptica Cl.

II 29. sublinearis Grun. .

152.

193.

6.

40.

40.

40.

96.

9.

133.

84.

88.

60.

60.

64,

66.

62.

I

I

It

II

II

II

I

II

I

II

II

I

I

II

II

I

II 179.

II 92.

I 100.

I 193.

II 34.

I 51.

51, 137.

II 85.

II 70.

II 36.

I 145.

I 119.

II 15.

II

M. S.

96.

93,

96,

96.

94,

96.

97.

81.

11 32.

II 71.

II 50.

II 98.

I 60.

I 141.

II 60.

I 99.

II 60.

II 60.

II 60.

II 60.

II 60.

II 60.

II 61.

II 61.

II 60.

II 60.

II 60.

I 31.

I 110.

II 6.

II 6.

II 6.

I 110.

I 87,

I 91,

II 31.

II 31.

II 36.

82, 83.

II 83.

II 83.

II 55.

I 110.

I 110.

II 83.

I 30.

II 96.

II 96.

II 96.

II 96.

I 122.

II 45.

I 155.

II 35.

II 75.

I 86.

I 57.

I 94.

I 138.

II 29.

II 29,

I 141.

I 141.

II 74.

81.

82.

81,

99.

II 160.

I 58.

II 84.

II 84.

I 141,

I 133,

I 52.

I 110.

75.

29.

sublyrata Grun. ... . II 46.

subnuda A. S. . . . I

var. densestriata . I

suborbicularis Gbbg. . . I

var. Nankoorensis . . . 1

subrhomboidea Caste. . .

subsalina Donk. . . . .

{decurrens E. var. ?) subsolaris

Geun.
var. brevestriata Geun. . .

snbtilissima Cl
subula Gbun. . ...
subventricosa Gbun. . .

sulcata Cl
» Geev. . .... I

(Rhoiconeis) superba Cl. II

var. elliptica Cl. . . II 29.

supergradata Bbun I 62.

superimposita A. S. ,

Surinamensis Cl. . .

suspecta A. S
var. Czekehazensis Pant.

Szaboi Pant
Szontaghii Pant. . .

Tabellaria E. . .

» Donk. . .

» V, Hck.
tabida Rylands
Tahitensis Geun. ...
Taschenbergeri A. S. . I

Tau Cl. . .

Temperei Bbun
tenetla A. S. , ....

» Be:^b. . .

var. ? fossilis Pant. .

Termes E
var. stauroneiformis

Theta Cl
Theelii Cl, . .

Thorax Bbun . . ,

Thumii Pant
Thurholmensis Dannp. . .

Thuringiaca Rbh. . . .

Thuringica Kg
Torneensis Cl. .

var. Aboensis Cl.

tortuosa Leud.-P.
Toulaae Pant. . ...
transfuga Gbun. . . II

forma fossilis Pant. .

var. Neupaueri (Pant.) . II

var. plagiostoma (Geun.
transitans Cl. . . .

II
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Troglodytes Pant
Troyana Geun
Truani Pant. . .

truncata Donk
TschuktscJiorum Cl. .

tumens W. Sm
(Scoliopleura) tumida (Bb^b.)

var. Adriatica Geun. .

tumida "W. Sm
genuina Gbun. . II

var. lanceolata Gedn. . . II

var. subsalsa Geun. . II 19,
turgidula Pant
Tuscula E. . . .... II

var. arata Geun
(Dickieia) nlvacea (Beek )

undosa E
Undula Schdm
vacillans A. S. . .

var. renitens A. S.

forma minuta . .

vagabunda Beun . .

VaUiana Geun. . . .

valida Cl. & Geun
var.? Capensia Cl. . . .

var. minuta Cl
vana A. S. . ....
varians Gebg
variolata Cl
Vaszaryi Pant
Vegm Cl
var. subconstricta Gbun. .

velata A. S. .

veneta Kg
» SCHUM

(Stauroneis) ventricosa Kg.
ventricosa E. .

_var. Jenisseyensis Geun.
var. Kjellmaniana Cl.

var. minuta
var. subundulata Gbun. .

var. truncatula Geun. . .

Venus Pant. . ...
vennsta Jan. M. S. .

» Pant
var. intermedia Cl. . .

vennstissima Kitton .

vernalis Done. . .

versicolor Geun.
Vetula A. S
Vidovichii Geun. . . .

virginea Cl. . . .

viridis Kg
var. commutata Geun.
var. conijera Beun & H^e.
var. fossilis Pant. . . .

var. icostauron Geun. . .

var. Patagonica Cl. . . .

var. semicruciata Gbun. .

var. staurophora Pant. . .

var. suhlinearis Geun.
var. styliformis Geun. . .

viridula Kg I ISI

forma major
var. abbreviata Geun. M. S.

var. avenacea Beeb. . .

var. rostellata Kg
var. Slesvicensis (Geun.) . .

forma minor
vitrea Cl
(AUoneis) vitriscala, Beun .

Vukotinovicii Pant
Vulpecula A. S. . .

vulpina Kg
var. Oregonica Cl

I 140.

II 83.

II 57.

II 30.

II 65.

II 6.

I 155.

I 155.

II 22.

22, 41.

23, 41.

22, 41.

II 63.

19, 42.

II 24.

I 129.

I 130.

11 78.

I 95.

1 95.

I 95.

I 103.

II 70.

II 25.

11 25.

II 25.

I 89.

II 23.

II 57.

II 183.

I 111.

I 111.

I 194.

II 14.

I 108.

I 129.

53.

52.

52.

52.

52.

52.

66.

II 66.

I 64.

II 56.

II 57.

II 20.

II 66.

I 85.

I 63.

I 56.

II 91.

II 92.

II 93.

II 92.

II 93.

I 52.

II 92.

II 79.

II 93.

II 93.

II 15.

II 16.

II 15.

II 15.

II 15.

II 15.

II 15.

I 111.

II 34.

I 58.

I 98.

II 15.

II 16.

Wankaremffi Cl. . . .

Wiesneri Pant. .

Weissjlogii A. S.

Weissflogii (Geun.) .

Wilczeckii Geun. .

Williamsonii O'Mba.
Wittii Geun. . .

Wrighti O'Mea. .

Xi Cl
Yarrenais Geun. . .

var. Americana Cl.

var. Aradina Pant. .

var. bitnminosa Pant
var. De Wittiana Kain & Sch.
var. gracilior Pant. . .

var. heveaensia Pant. .

var.? Pbalangium Pant.
var. Simbirsklaua Pant.
var. valida Pant. . . .

Ypsilon Cl
Zanardiniana Geun. . .

Zanziharica Geev. . .

var, A. S.

var. Zebuana Caste.
Zeehenteri Pant. .

Zellensis Gen
Zeta Cl.

var. Mexicana Cl. .

Zostereti Geun. . . .

var. Seychellensia Cl.

Naviculse.
Bacillares Cl
Decipientca Geun. . . .

Decusaatse Geun. .

Entoleiffi Cl
Eusiformes Cl. . .

Heterostichse Cl. . . .

Lffiviatriatse Cl
Lineolatse Cl. .

luxuriosae Cl
LyratsB Cl. .

Meaoleise Cl
Microstigmaticse Cl. .

Mlnusculse Cl
Nicobaricse Cl. . . .

Orthostichae Cl. . .

Punctata ...
Neidium Pfitzee .

aifine (E.)

var. ampbirhynchus E.
forma major . .

forma minor
var. genuina Cl. . .

forma maxima . .

forma media .

forma minor
var. longioeps Geeg
var. undulata Gbun.

amphigomphua E. . .

biSQlcatum (Lgest.) .

citreum (A. S.)

dilatatum (E.)

.

dubium (E.) . .

Hitchcockii (E.)

Iridia (E.)

.

var. ampliata E.

oblique-atriatum (A.

productum (W. Sm.)

tumescens (Geun.)

Odontldium Kg.
Baldjikii Beight

Okedenia Eul.
inflexa Eul. M. S.

Orthoneis Gbun.
(Stictoneis) binotata Gbun.

S.)

II

I 109.

I 84.

I 91.

I 152.

II 20.

I 88.

I 63.

II 61.

II 41.

II 69.

II 69.

II 69.

II 69.

II 69.

II 69.

II 70.

II 69,

II 70.

II 69.

II 59.

I 63.

II 64.

II 64.

II 64.

I 82.

ir 7.

II 42.

II 42.

29, 31.

II 31.

I 136.

I 138.

II 4.

I 131.

I 105.

II 8.

II 66.

II 10.

I 74.

II 52.

I 127.

I 141.

II 3.

I 74.

I 107.

II 37.

67.

68.

68.

68.

68.

68.

69.

69.

68.

68.

68.

69.

68.

70.

70.

70.

69.

69.

69.

69.

69.

70.

M. S.

II 187.

II 131.

II 148.

var. Atlantica Gbun. . II 148.

Barbadenais Geev. . . II 149.

var. Nankoorensis Geun. II 149.

var.? tenuipunctata Beun. II 149.

Clevei Gbun. ... II 148.

coccoueiformia Geun II 149.

cribosa Gbun. II 149.

var II 149.

(Stictoneis) Crucicula Gbun, . II 148.

(Stictoneia) fimbriata Bbight II 148, 171

.

Grovei Cl II 149.

var. rhombica Cl II 149.

Horvathiana Geun II 149.

notata Pant II 151.

Oamaruensia Cl. ...<.... II 150.

ovata Geun. . II 156.

Pethoi Pant II 149.

splendida (Geeg.) ... .II 148.

Wrightii O'Mba. . . II 148.

Pinnularia E. . . 11 71.

Breviatriatse . .

Capitatffi . .

Complexse . .

Distantes . .

Divergeutes . . .

Gracillimse

Majores .

Marinse
Tabellarieae . . .

acrosphseria Bb^b. .

forma genuina , .

forma maxima . .

forma minor
var. Isevis Cl. . . .

var. turgidula Geun,
var. undulata Cl. .

acuminata W. Sm.
acuta W. Sm. . .

aeutiuscula Geeg,
-Sstuarii Cl.

alpiua W. Sm. .

ambigna Cl II 30, 94, 141.

var. (Amphora) Digitus A. S. II 95.

apiculata Gbbg. ... II

appendicnlata Ag. .

var. Budenais Geun
Arraniensis O'Mea.
Balfouriana Geun. M
biceps Geeg. . . .

biatriata (Leud.-E.) . . .

Bogetenais Geun.
borealis E

var. scalaria E. .

Brandelii Cl. .

Brannii Gbun. . . .

Brebisaoni Kg.
var. diminnta Geun. . .

var. notata Pee. & H^b,
brevicostata Cl. .

var. Demerarae Cl. . . .

var. leptostauron Cl. .

capitata E
Cardinaliculua CI.

cardinalis E. .

Chilensis Bleisch .

cineta E
Claviculus (Gbbg.)

var. Javanica
conapicua A. S II 88.

constricta Cl. . . ... II 98.

. O'Mba. ... II 32.

Couperi Bail II 63.

criophila Castb. II 27.

crnciata Cl . II 97.

crnciformis (Donk.) . . II 97.

85.

75.

90.

80.

77.

74.

88.

94.

81.

86.

86.

86.

86.

86.

86.

86.

85.

17.

27.

93.

81.

S.

. II

II

I

. II

II

II

II

. II

II

. II

II

II

II

. II

. II

II

. II

II

. II

II 80, 94
II "'

II

II

II

30.

75.

75.

97.

80.

76.

95.

83.

80.

81.

83.

75.

78.

78.

78.

86.

86.

86.

16.

79.

16.

96.

97.
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var. brevior Cl
var. Seychellensis Geun. .

var. Upolensis .

Cyprinus E. . .

Dactylus E
var. Dariana A. S. ...
var. Demerarae Cl.
var. horrida HiSe. & Per.

dicephala E
didyma E
digito-radiata Greg.
distinguenda Cl
distans "W. Sm. . .

divaricata O'Mba.
divergens W. 'Sm. . . .

var. cuueata GrEtrN. . .

var. elliptica Gkun. .

forma ornata Geun. . .

var. Schweiufarthii (A. S.)

var. sublinearis Cl. .

divergentissima (Gkun.)
Elginensis Gbeg
episcopalis Cl

var. Africana Cl
var. brevis Cl

Ergadensis Gkeg' . . .

Esox E
excellens Cl

var. iuterrupta Cl.

exigua Gebg. .

Flamma (A. S.)

Flammula A. S
flexuosa Cl
Floridana Cl. ...
fortis Greg.
Garganica Rbh. . . .

Gastrum E. . .

geutilis (DoNK.)

gibba (E.?) W. Sm. .

6i.gas E
globiceps Geeg

var. KroCkii Grun.
gracillima Greg.
Groenlandica (Cl.) ....
Hartleyana Geev. . . .

hebridensis Geeg. .

hemiptera (Kg.) . .

var. interrupta Cl.

heteropleura E
Seufleri Getjn.

Milseana (Jan.) .

inflexa Greg. . . .

integra Getjjst. M. S.

Integra W. Sm. . .

intermedia (Lgrst.)

interrupta W. Sm. .

» Pedic.
forma biceps . .

forma stanroneiformia

var. orassior Geun.
interrupta § W. Sm.
isocephala E.

isostauron (E.) Geun.
Johnsonii W. Sm. . .

Karelica Cl. . . .

Kefvingensis E. . .

lata Br^b. . . .

var. carta Grun.
var. latestriata Greg,
var. minor Geun.
var. Eabenhorstii Grun.

latestriata Greg. . .

latevittata Cl. .

var. Domingensis Cl.

Legnmen E

II 97. var. Florentina Geun. . .

II 97. var. oruata Cl
II 97. leptosoma (Geun.) ....
II 20. leptostigma E.

II 90. lignitica Cl
II 90, lobata (Grove & St.) . .

II 90. longa Greg, ........
II 90. luculenta (A. S.) . .

II 21. macilenta (E.) Cl.

I 90. major Kg
II 20. var. asymmetrica Cl.

II 92. var. heroina (A. S.) . . . .

II 35. var. linearis Cl
II 44. var. subacuta E. .

II 79. var. transversa A. S.

II 79. var. turgidula Cl. .

II 79. medio-constricta Rbh
II 79. megaloptera E
II 79. mesogongyla E II

II 79. var. interrupta Cl. .

II 77. mesolepta E. . . .

II 21. var. angnsta Cl
II 80. var. polyonca Br]5b. . . .

II 80. var. stauroneiformis Grun. .

II 80. microstauron E
I 62. modesta Geun

II 90. molaris (Geun.)

II 97. Monile E
II 97. nana Geeg. . .

II 23. nobilis E
II 89. var. fossiUa Pant
II 89. var. neogena Geun. . . .

II 93. nodosa E
II 97. forma capitata

II 32. forma gennina
II 16, var. Formica E
II 23. oblonga "W. Sm
II 92, oMonga-linearis Koslowsky .

II 82. Oregonica Cl
II 90. ovalis HiLSE
II 77. pachyptera E
II 77. Fanaura Br:^b. var. elongata
II 74. Greg
II 98. parva (E,) Geeg, .

II 80. var. Lagerstedtii Cl
II 80. var. Noveb ZealandisB Cl. , .

II 86. Paulensis Geun. M. S. .

II 85. peregrina E. . . .

I 166. permagna Bail
II 91. Placentida E. . .

II 75. platycephala E
II 31. polyonca Br^b
II 87. prmtexta E
I 141, pygmma E

II 80. qnadratarea (A. S,) ....
II 76. var. amphiglottis Grun.
II 77, var. asymmetrica Cl. .

II 76. var. Baltica Geun. . .

II 76. var. fluminensia Grun. .

II 76. var, interrupta Cl, . .

II 76. var. Kerguelensis Grun.
II 87. var. leptoatauron Geun.
II 93. var. Loczyi Pant. . . .

I 152. var. minor Geun. . . .

II 78. var. Seychellensis Geun.
II 18. var. Soderlundii Cl, . .

II 81. var. Stuxbergii Cl. .

II 81. var. subcontinua Geun.
II 81. var. subproducta Geun.
II 81. var. Tahitensis Geun. .

II 81. var. Theelii Cl. . .

II 81. Babenhorstiana Hilsb
IJ 90. radiosa W. Sm. . .

II 90. Baeana Castr
II 78. Rangoonensis Geun. M. S.

II 78.

II 78.

II 74.

II 24.

II 85,

II 97.

II 27.

II 82.

II 88.

II 89.

II 89.

II 89,

II 89.

II 89.

II 90.

II 89.

II 91.

II 81.

84, 92.

II 84,

II 76,

II 76.

II 76,

II 76,

II 77,

II 87.

II 74,

II 87.

II 16.

II 92.

II 98,

II 93.

II 87.

II 87,

II 87.

II 87.

II 21.

II 91.

II 89.

I 92.

II 81,

I 100.

II 87,

II 87,

II 87.

II 86.

II 18,

I 59.

II 23.

II 79.

II 87.

II 55.

II 16.

II- 95.

II 96.

II 96.

II 95.

II 96.

II 95.

II 96.

II 96.

II 96.

II 96.

II 95.

11 95.

II 96.

II 96.

II 96.

II 95.

II 96,

II 77.

II 17.

II 69.

II 83.

Sm,

II

rectangulata (Greg.)

forma subundnlata
Ekaphoneis E. . .

rostellata Geeg. . .

rostrata W. Sm. . .

rupestris Htzsch. .

secernenda (A, S.) .

semiplena Geeg. .

signata E
Silesiaca Bleisch. .

Sillimanorum E, . .

singnlaria (A. S.) .

Spitzbergenais . . .

var. atomatopbora Cl.

Stauntonii Gkun. .

stauroneiformis W.
stauroptera (Geun.)

var. interrupta Cl.

var. sancta Geun, M. S
var. semicruciata Cl.

stomatopbora Geun. . .

var. contiuua Cl.

streptoraphe Cl. . . .

var. minor Cl. . . .

var. styliformis Gbun,
subacuta E
subcapitata Geeg. . . .

var. paucistriata Geun.
sublinearis (Grun.)
subsolaris Geun

var. Australienaia Cl.

var, brevistriata Geun.
var. linearis Cl. .

subtilis Geeg. .

Sudetica Hilse . .

Tabellaria E. . .- .

Temperei (Beun)
tenuis Gkeg. . . .

Thorax (Bkun)
Trevelyana (Donk.) . . .

» var. angusta Cl.

trigonocepbala Cl
Tuscula E
undulata Geeg. .

var. subundulata Geun.
viridia (Nitzsch) . ...

var. commutata Grun.
var. diapar Schum. .

var. distinguenda Ol. .

var. fallax Cl. .

var. intermedia Cl. . . .

var. leptogongyla (E.?) Geun.
var. minor Cl. . .

var. rupestria Htzsch.
var. aemicruciata Geun. . .

viridis /S W. Sm
viridula E

» "W. Sm. . .

Plagiotropis Ppitzee.
Baltica Ppitzee . . .

gibberula Gkun. . . .

{Baltica var.?) mediterr
Geun. . . .

recta Geun. . .

Samoensis Geun
{Baltica var.?) scaligera Grun
Van Heurckii Grun. .

vitrea Gkun
var. Lindigii Grun. .

Pleuroneis Cl

Pleurosigma W. Sm. . .

acuminatum (Kg.) Geun
» W. Sm. .

acutum NoEM

II

II 98.

II 98.

II 36.

II 32.

I 141.

II 92.

II 88.

II 70.

II 16.

II 15.

II 84.

II 86.

II 82.

II 82.

98, 141.

II 78.

II 82.

II 83.

11 83.

II 83.

II 83.

II 83.

II 93.

II 93.

II 93.

II 89.

II 75.

II 75.

II 74.

II 84.

II 84.

II 84.

II 84.

II 27.

II 91.

II 84.

II 98.

17,' 74.

II 85.

II 98.

II 98.

II 88.

II 19.

II 74.

II 74.

II 91.

II 91.

II 92.

II 92.

II 91.

II 91.

II 91.

II 93.

II 92.

II 92.

II 91.

II 20.

II 22.

27.

26.

27.

28.

28.

28.

27.

27.

27.

II 181.

I 32.

I 114.

I 116.

I 42.
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var. Australasicum Getjn
var. Australica Geun. .

cequatoriale Cl.

^stnarii (Bk^b.) . .

» W. Sm
var.? Cl
var, intermedia Geun.
var. minuta Geun. .

affine Geun
var. fossilis Geun. . .

var. interrupta Pee. . .

var. Marylandica Geun.
var. Nicobarica Geun. .

var. Normanii Pee. . .

angulatum W. Sm
» (Qubkett) . .

forma undulata Geun. . .

var. Mstuarii ...
var. convexa (Geun.) . . .

var. elongata ....
var. Finmarchica Cl.

var. Javanica Geun.
var. quadrata (W. Sm.). .

var. strigosa (W. Sm.) .

angustwm Donk
arcuatum Donk. . .

ottemMtum W. Sm. .

var. Caspia Geun. .

Australe Geun. .

Australicum Witt .

Baileyi Geun.
Balticum W. Sm.

» /S "W. Sm
» / "W. Sm. .

var. Brebissonii Geun. .

var. Californiea Geun.
Biharense Pant.
Brebissonii Geun.
Brunii Cl. . .

candidum Schum.
Capensis Petit
(Donkinia) carinatum Donk
Clevei Geun

var. cornuta Geun. M. S.

var. fossilis Beun . .

var. Sibirica Geun. M. S
compactiim Gebv. . .

{Bcuticum var.?) eonstrictum
Geun

cuspidatum Cl
decorum "W. Sm. . . .

{var.?) Americana Pee.
var. Dalmatica Geun. .

var. inflatd Pee. . . .

delicatulnm W. Sm. . . .

var. Africana Geun. . .

var. Americana Cl.

var.? Kariana Geun. .

var. obtusiuscula Geun. .

var. Salinarum Geun. .

(Balticum var.?) diminutnm
Geun

directum Geun.
distortum W. Sm. . .

elongatum W. Sm
var. Balearica . .

var. fallax Geun. • .

var. gracilescens Geun. . .

var. gracilis Geun. . . .

var. Kariana (Geun.) . . .

Eudon Pant
eximiwm (Be^b.)

Exsul Cl
(Rhoicosigma) falcatum Donk.
Fasciola W. Sm

42. Febigerii Geun. . ...
37. Finmarchicum Cl
40. formosum W. Sm
42. var. Arcus Cl. (Rhoicosigma)
37. var. Balearica Geun. . .

40. var. Dalmatica (Geun.) . .

40. var. longissima Geun.
41. Gala|pagense Cl
40. GalUcum (Gkun.) Pee. . . .

40. giganteum Geun.
44. glaciale Cl. . .

40. gracilentum Rbh. . .

36. gracilescens Geun. . . .

40. Grovesii Pee. . . .

40. Grnndleri Geun. . .

40. hamuliferum Brun. .

40. Heros Cl
42. Hippocampus W. Sm.
41. Hungaricnm Cl. Sc Bkun
38. hyalinum Geun.
41. ibericum Per
42. (Rhoicosigma?) incertnm Pee.
41. inflatum Shadb. . .

41. intermedium W. Sm. , . .

120. var. amphipleuroides Geun.
116. Italicum Pee. . .

115. Japonicum Caste. . . .

116. Javanicum Geun
40. Karianum Geun
45. Kerguelense Geun

115. (Navicula?) Kjellmanii Cl.

118. Kochii Pant
119. Kutzingii Geun.
114. lacustre "W. Sm
114. lanceolatum Donk. . . .

119. var. cuspidata Cl. . .

119. var. Tahitensis Geun.
114. latiusculum Pee. . .

42. latum Cl
42. {Rhoicosigma?) lineare Geun.

115. litorale W. Sm. . .

44. longine W. Sm
37, {Donkinia?) longissimum Cl,

37. longum Cl
37. var. Americana (Pee.)

37. var. inflata (Per.) . . .

120. Lorenzii Geun.
macilentum Per.

119. macrum W. Sm.

35. majus Geun. . ...
45. Makron Johnst.
38. marinum Donk
45. var. Antillarum (Pee.) .

39. var. Barbadensis Geun. .

37. var. Italica (Pee.) .

38. (Rhoicosigma?) Maroccanum Cl
38. minutum Geun. . .

38. » Donk. . . .

38. naviculaceum Bei^b.

39. forma minuta .

Neogradense Pant. . . .

119. Nic'obaricum Grun. .

35. var. hamulifera (Beun.)

116. var. Indica Per.
38. var. Sagitta (Beun & Temp.
35. nodiferum Geun.
88. Normanii Rales .

38. var. fossilis (Geun.) . .

38. var. Marylandica (Geun.)

38. Nubecula W. Sm. .

36. var. amphipleuroides (Grun
118. var. intermedia (W. Sm.)

43. var. Mauritiana Geun.
43. var. parvula Geun. . .

116. var. subrecta Cl. .

115. obliquum Geun. . ... I 118.

41. obscurum W. Sm. . , . . I 43.

45, var. Barbadensis Cl. . . I 43.

45. var. Mediterranea Geun. I 44.

45. O'Mearii (Grun.) Pee. . I 111.

45. paradoxum Per. ... I 39.

45. Parkeri Hareison ... I 116.

36. var.? stauroneoides Geun. . I 116.

114. pelagicum Pee. . . . I 37, 42.

39. PeragalU Beun . ... I 35.

115. var. gracilior Cl. . .1 35.

115. var. perangusta Cl. . . I 35.

38. plagiostonum Geun I 118.

118. prselongum Cl I 39.

40. prolongatum W. Sm. . I 117.

36. var. closteroides Grun. I 117.

44. pulchrum Grun. . . I 44.

115. pusillum Geun. . . I 39.

36. quadratum W. Sm. . . I 41.

42. var.? rhombeum Geun. . I 43.

35. rectum Donk. . . I 120.

43. reversum Greg I 119.

40. rhombeum Geun. I 42.

35. rhomboides Cl. . . I 41.

35. rigidum W. Sm I 39.

37. var. gigantea (Grun.) ... I 39.

36. var. incurvata Beun ... I 39.

42. {Rhoicosigma) robustum Guw. I 121.

38. Sagitta Beun & Temp. I 36.

39. salinarum Geun I 39.

Ill, var, paradoxa (Per,) . . I 39.

116. var. pusilla Geun I 39.

115. scalproides Rbh. I 118.

114. scalprum Br^b I 114.

37. var. Qallica Geun. I 114.

35. Sciotense Sulliv I 118.

37. simile Grun I 119.

41. Sinense var. Calcuttensis
42. Grun I 119.

120. Smithianum Caste I 120.

116. Smithii Geun. . . .1 115.

39, speciosum W, Sm, I 44.

120. var.? abrupta Pee. . . I 44.

38. var.? gracilis Pee. . . X 44,

38, var.? major Geun. . I 44.

38. var. Mediterranea Geun. I 44.

120. var. pulchra (Grun.) . . . I 44.

43. var.? Sumatrica Pee. . I 44.

117. var.? tortuosa Cl I 44.

44. spectabile Geun. . . I 118.

118. Spencerii W. Sm. . . I 117.

37. var. aciitiuscula Geun. . I 115.

37. var. Arnottii Geun. . I 117.

37. var. Antillarum Geun. . I 117.

37. var. borealis Geun. . . 1 117.

42. var. curvula Geun. . . .1 117,

41. var. exilis Grun. ... I 117.

120. var.? Febigerii Geun. . . I 115.

36. var. Kutzingii Geun. . I 115.

36. var minutula Geun. . I 117,

40. var. nodifera Grun. . I 117,

36, var.? Peisonis Grun. I 119.

36. var.? scalproides Rbh. . I 118.

36. var. Smitliii Grun. I 117.

36. liar, subsalina Pee. . . . I 119.

117. staurophorum Geun. I 56.

40. strigilis W. Sm. . 1 115,

40. strigosum W. Sm. . . . I 41.

40. var.? convexa Geun. ... 1-41.
34. (Rhoicosigma) Stuxbergii Cl. 1 41.

35. var. latiuscula (Per.) I 41.

35. var. minor Grun. ... I 41.

35. var. rhomboides Cl. ... I 41.

35. subrectum Cl. ... .1 35.

35. subrigidum Geun. . I 39.

K. St. Vet. Akademiens Handlingar. Bd 27. N:o 3.
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oblonga Gkeg. . . .

(Plenrostauron) obtnsa Lghst
ovalis Greg. . . .

ovata Ghun
pachycephala Cl
pacifiea Castb
(Plenrostauron) parmila Jan. I

» > Geun.
var. producta Geun.
var. prominala Geun. M, S

? pellncida Cl. . .

forma arctlca ...
forma Mediterranea

perminnta Geun. . .

perpusilla Geun. . .

var. obtinsoula Geun,
Phoenicenteron E. .

var. amphilepta E.
var. Baileyi E. .

var. gennina . .

Phyllodes E
polygramma E. . . .

polymorpha Lgest. .

producta Geun. . .

pteroidea Bail. . .

pulchella W. Sm. . .

punctata Kg. .

pymcea Caste. . . .

Quarnerensis .Geun.
rectangularis Geeg.
Reichardtiana Geun.
Beinhardtii Geun. .

rohusta Petit . . .

Rotceana Rbh. . . .

salina W. Sm. . . .

var.? latior Danne.
Scandinavica Lgest.
Schinzii (Beun.) .

Setnen E
septentrionalis Geun.
Sieboldii E. . .

(Plenrostauron) Smithii Geun
spicula HiCKiE . . .

Stodderi Geeenleap
sulcata Cl
Szontaghii Pant. . .

Tahitiana Caste.
Tatrica Gutwinskt .

truncata Rbh. .

tumidula Gbun. . . .

undulata Hilse . .

ventricosa Kg. .

Wittrockii Ldt.
Stauroptera E.

Achnanthes E. . .

aspera E.

cardinalis E.
gibia E
isostauron E. . .

192.

149.

128.

151.

146.

146.

50, 149.

I 149.

149.

149.

144.

145.

145.

146.

146.

146.

I 148.

149.

149.

149.

148.

6.

129.

149.

149.

191.

19.

191.

111.

131.

151.

20.

I 191.

128.

145.

145.

48.

146.

129.

146.

148.

150.

110.

110.

110.

150.

11 187.

I 131.

II 192.

I 192.

I 130.

I 129.

I 131.

I 191.

I 191.

II 94.

II 82.

II 93.

Legumen E. .

microstauron E
oblonga Bail
parva E. ...
platycephala E
scalaris E. . .

semicrwciata E
truncata Rbh. . . . .

tuscula E . . . ...
StauTosigma Geun.
Asiaticum Temp. & Beun

Stenoneis Cl
inconspicna (Geeg.)

var. Bacalus Cl
Stictodesmis Geev.
Australis Geev
Craticula L. Sm
Febigerii

Stigmaphora Wallice.
lanceolata Wallich ....
rostrata Wallich

Surirella Tuep.
Craticula E
Quarnerensis Geun

Synedra E.

Atomus N^GBLi ...
Biasolettiana Kg
pusilla Kg

Tozonidea Donk
Balearica Cl
Challengenrensis Caste. . . .

Gregoriana Donk
var. Balearica Cl. .

insiguis Donk
var. Madagascarensis (Geun.)
var. ? undulata (NoEM.)

.

IcBvis "Witt
Madagascarensis Gkun. . .

undulata Norm
Trachyneis Cl. . . .

Antillarum Cl ...
var. Kurzii Geun

aspera (E.)

var. Amphora Brun
var. angusta Cl.

var. Californica Cl. .

var. oonteriniua A. S.

var. derasa Cl. .

var. genuina Cl. . .

var. intermedia Geun.
var. Neumayeri Jan. .

var. oblonga Bail. . .

var. perobliqna Cl. . .

var. pulchella W. Sm.

var. residua A. S. .

var. rhombica Cl. .

var. robusta Petit .

var. Schmidtiana Geun.
var. vulgaris Cl.

149.

77.

192.

87.

79.

81.

83.

20.

19.

56.

123.

124.

124.

152.

110.

110.

162,

162.

110.

182.

4.

189.

128.

45.

46,

46.

46.

46.

45.

46.

46.

131.

46.

46.

190.

193.

194.

191.

192.

191.

192.

191.

192.

191.

192.

191.

192.

192.

191.

191.

192.

191.

192.

191.

Brunii Cl. . I
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PLATE T.

Page.

Fig. 1. Amphipleura pellucida var. Truani V. H. — Spain, ^"71 Part I, 127-

» 2. Pleuvoaigma prreloiiguvn Cl. — Greenland, ^^Vi * 39-

» 3, 4. Gyrosigma arcticum Cl. var. — Kerguelens Land, ®'"'/i » 119-

» 5. G. sciotense SuU. — Hudson Eiver, ^""/i » 118.

» 6. G. diaphanum Cl. — He de Brehat, ^""/i » 115.

» 7. Caloneis Beccariana Grun. — Bengal, ^^""/i » 50.

» 8. C. Anderssonii Cl. — Galapagos Islands, ^^"/i » 60.

» 9. C. Musca var. eurynota Cl. — Rio Janeiro, ^""/i » 65-

» 10. C. Hardmaniana Cl. — Carapeachy Bay, ^""/i » 67.

» 11. N. Omicron Cl. — Galapagos Islands, ^""/i Part II, 46.

» 12. Pinnularia cardinaliculus Cl. — Waltham, Mass » 79-

» 13. P. spitsbergensis Cl. — Spitsbergen, """/i » 82.

» 14. P. constricta Cl. — Galapagos Islands, ^^^/i 98.

» 15. P. lignitica Cl. — Japan, ^"""/i 85.

» 16. P. Aestuarii Cl. — Connecticut, ^""/i 93.

» 17. Navicula My CL. — China, ^"""/i 42.

» 18. Pinnularia Balfouriana Grun. — Aberdeen 0, '""A 80.

» 19. Navicula brasiliensis Grun. var. bicuneata Cl. — Pensacola, •'"'"'/i 48.

» 20. Pinnularia paulensis Grun. — Demerara River, i"""/! 86.

» 21. P. trigonocephala Cl. — Big Lake, Cal., ^""/i 88.

» 22. P. major var. asymmetrica Cl. — Waltham Mass., ^""/i 89.

» 23. P. flexuosa Cl. — Crane Pond, ^""A 93.

» 24. P. Ciaviculus var. javanica CL. — Java, **""'/i 97.

» 25. Navicula concilians Cl. — Honolulu, ^""A 54.

» 26. N. Schulzii Kain var. californica Cl. — S:n Pedro, Cal., ^""/i 45.

» 27. N. Stercus muscarura CL. — China, ^""A 55.

» 28. N. glacialis Cl. — Matotcbin Scharr, ^"""/i 40.

» 29. N. Chi Cl. — Balearic Islands, ""Vi 37.

» 30. N. Rhaphoneis Grun. — Samoa, ^"^''/i 36.

» 31. N. Araicorum Grun. — Samoa, ^'"'"A 36.

» 32. N. subalata Grun. — Seychelles, ^""/i 35.

» 33. N. Formenterse Cl. — Balearic Islands, ^"""/i 32.

.» 34. N. Phi Cl. — Seychelles, loo^i 34.

» 35. N. centraster Cl. — Madagascar, ^°'"'/i 32.

» 36. N. pennata A. S. var. maxima Cl. — Naples, ^^^A 33.

» 37. N. leptostigma Ehb. — Oregon, ^"""/i 24.

» 38. N. annulata Grun. — Demerara River, ^""A 33.

') From a sketch sent by GEtTNOW.
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PLATE II.

Page.

Fig. 1. Navicuhi surinaiiiensis Cl. — Suriuam, '"oo^'j 9_

» 2. N. peregi'ina var. ealcutteusis Gkun. — Calcutta, ^""A 18.

» 3. N. Pusio Cl. — New Zealand, """/i 9.

» 4. N. oviformis Cl. — Madagascar, i<'<"'/i 24.

» 5. Mastogloia labuensis Cl. — Cebii, """/i .... . ... 157.

» 6. M. Citrus Cl. — Adriatic, ^"""/i 167.

» 7. M. minuta Grev. — Java, ^"""/i ... 151.

» 8. M. pusilla Gkun. — Pensacola, ""Vi »

» 9. M. arata Cl. — Island of Bhea, ^""/i 156.

» 10. M. laminaris Ehb. var. intermedia Cl. — Japan, '"'"'/i ... 153.

» 11. M. baldjikiann GUUN. — Baldjik, "oo/i 158.

» 12. M. flexuosa Cl. — Adriatic, ^"""/i 154.

» 13. M. acuta Grun. — Labuan, ^"""/i 156.

» 14. M. Grovei Cl. var. rhombica Cl. — Barbados, ^""/i 149.

» 15. M. inrequalis Cl. — Australia, ""Vi 150.

» 16. M. fallax Cl. — Java, i"""/! 153.

» 17. M. Sinithii Thw. var. abnormis Grun. — Karand, ^"""/i . 152.

» 18. M. Jeliueckii var. marina EABH. — Cebu, """/i 160.

» 19. M. (Ortboneis) oamaruensis Cl. — Oamaru, ^""/i • 150.

» 20. M. (Orthoneis) cocconeiforrais Grun. — Red Sea, ^"""A 149.

» 21. M. Mac Donaldii Grbv. — Cebu, """/i 158.

» 22. M. javanica Cl. — Java, ^"71 • 159.

» 23. » » » » ^"""/i »

» 24. M. apiculata W. Sm. — Cumbrpe, ^°°°/i 157.

» 26. » » » var. — Balearic Islands, i'"'Oy'j^ .... . . ...»
» 26. M. leinniscata Leud. Fortm. — Cebu, """A ....'. ... 159.

» 27. M. pulchella Cl. — Java, ^^^i 163.

» 28, 29 » » » »
i"""/!

»

» 30, 31 Cocconeis grata A. S. — Campeachy Bay, ^•'•'"A • 172.

» 32, 33, 34 C. Van Heurckii Cl. — Madagascar', """A 173.

» 36. Mastogloia exarata Cl. — China, i"""/! 156.

» 36, 37. Coccoueis granulifera Grev. — Galapagos Islands, ^"""/i . . . • 168.

» 38. Mastogloia(?) dubia Cl. — Barbados, """A 162.
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Fig. 1, 2. Achnatithes mesogongyla Grun. — Brazil,
i"""/! 192.

» 3. A. baccata Leud. Fortm. — Ceylon, ^"^i 195-

» 4, 5. A. (Actinoneis) baldjikii Btw. — Baldjik, ""o/i 187.

» 6, 7. Cocconeis (Disconeis) reticulata Cl. — Galapagos Islands, looo/j
j^gg.

» 8, 9. Achnanthes (Actinoneis) danica Flogel var. major Cl. — Baldjik, ^°°°/i 186.

» 10, 11. Cocconeis (Eucocconeis) Letourneurii CL. — Ceylon, looo/^ j^yg.

» 12. Anoithoneis eurystoma Cl. — Pensacola, i"""/! 166.

» 13, 14. Achnanthes (Actinoneis) mammalis Castr. — Macassar Straits, ^""/i 187.

» 15. » portion of the valve, i"""/!
»

» 16. A. (Actinoneis) mammalis Castr. var. reticulata Cl. — Macassar Straits. Entire frustule, ^""/i • *

» 17, 18. Amphora (Diplamphora) triincata (GREG.?) Cl. — Sebastopol, ^"""/i 112.

» 19. A. (Dipl.) proboscidea (Greg.?) Cl. — Java, ^""/i 113-

» 20, 21 » » » » Bahia, ^''^/i »

» 22. A. (Oxyamphora) aspera PETIT. — Naples, ^"""A 128.

» 23. A. (Dipl.) cuneata CL. — Java, ^""A ' 116.

» 24, 25. » » » Macassar Straits, ^""A »

» 26, 27, 28, 29. A. (Dipl.) exsecta Grun. — China, ^"/i 116.

» 30, 31. A. (Dipl.) margaritifera Cl. — Galapagos Islands, """A 117.

» 32, 33. A. (Dipl.) granulifera Cl. — Java, """/i 116.

» 34, 35. A. behringensis Cl. — Behrings Straits, """A 102.

» 36. A. (Diplamphora) bioculata Cl. — Balearic Islands, """A 114-

» 37, 38. » » » » » 500/1 115_

>'. 39. A. (Psammamphora) ocellata DONK. var. cingulata Cl. — Pensacola, ^'^"/i 133.

» 40. A. Pusio Cl. — Sandwich Islands, ^"""/i • 102.
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Fig. 1. Amphora (Oxyamphora) groenlandica Cl. — Davis Straits, ^""^/i 128.

» 2, 3. A. (Halamphora) Eunotia Cl. — Spitsbergen, ^^°/i 122.
» 4. A. (Oxyamphora) Arcus GREG. — Sumatra, ^""A 127.

» 5, 6. A. dubia A. S. — Barcelona, ^^"/i 102.

» 7. A. (Oxyamphora) micans A. S. — Macassar Straits, ^"/i 128.

» 8, 9. » » » (portion of the margin and end) looo^j ^

» 10. A. (Oxyamphora) decussata Grun. — Adriatic, ^""/i 128.

» 11. » » var. briocensis Lbud. Fortm. — The English channel, ^"""/i .... 129.

» 12. A. Ovum Cl. — Balearic Islands, '""O/i 102.

» 13. A. (Oxyamphora) Lunula Cl. — Sumatra, ^ooo/i 129.

» 14. A. (Oxyamphora) Maeandrina Cl. — Colon, ^""/i 127.

» 15. A. mexicana A. S. — Naples, ^""/i 105.

» 16, 17, 18. A. (Diplaraphora) decipiens Cl. — Labuan, k"""/^ 108.

» 19, 20, Arenicola Grun. — South Pembroke, ^"^/i 104.

» 21. » » » var. oculata CL. — Sebastopol, ^'"'/i »

» 22. » » » var. subsequalis Cl. — China, ^°/i »

» 23. A. (Oxyamphora) acuta var. labyrinthica Grun. — Balearic Islands, i"""/! 128.

» 24, 25. A. (Archiamphora) rectilineata Cl. a. GROVE — Oamaru, ^""/i »

» 26. A. (Diplamphora) prisraatica Cl. — Naples, ^^"/i 112.

» 27. A. (Diplamphora) diaphana Cl. — Colon, ^""A »

» 28, 29. A. gigantea var. obscura Cl. — Naples, ^""A 106.

» 30, 31, 32. A. (Diplamphora) vetusta Cl. a. GROVE, — Oamaru ^""/i 115.

» 33. A. (Oxyamphora) staurophora CASTR. — Morocco, ^""A 129.

» 34. » » » Pensacola, ^""A »

» 35. A. (Diplamphora) inornata CL. — Macassar Straits, ^"71 110.

» 36, 37, 38. » » » Java, ^""A »

» 39. A. (Diplamphora) inelegans var.? polita Cl. — Java, looo^j^ -^j-^^

» 40. A. (Oxyamphora) bacillaris (GREG.?) Cl. — Firth of Tay, ^°°/i 127.

» 41. » » » (portion of the dorsal side of the connecting zone) ^"^^/i »
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