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DINGNOSES
OF NEW LICMOPHORAE

BY

C. MERESCHKOWSKY

Member of the Imperial Russian Geographical Society,

For over 3 years | have made of the genus Licmophora as well
as of somec allied genera, such as Climacosphenia and a very in-
teresting new genus intermediate between Licmophora and Climaco-
sphenia, the subject of a special study and it is my intention to
publish a Monography of the family Licmophoreae, as soon as 1 shall
find some Magazine or Academy which will accord the hospitality
to my somewhat voluminous work,

The genus Licmophora has been hitherto very much neglected
by the diatomists, as it can be seen from the fact that even with the
comparatively little material in my possession | have been able to
find over 40 new species and varieties, thus more than doubling the
number of those abready known. My rather long experience on this
subject has brought me to the conviction that the genus Licmo-
phora is probably a very large one; | have but little doubt that
when it will be studied 1n all countries, especially in the tropical seas,
as thoroughly as I have been able to do i1t in regard to the Mediter-
ranean, the Black seca and the Californian coast, the species and va-
rieties of this genus will by far exceed 100.

In the following pages I will give a short description or diagnosis
of only 41 new forms, leaving some others, which require a further
examination, to another occasion. At the end of this note the reader
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will find an attempt at a natural classification of the Licmophorac
intended to replace the artificial system established by Grunow.

[ take this opportunity to ask persons who are in possession of
material containing Licmophora or Climacosphenia to assist me In
my Monography by sending slides or better even raw material, the
latter, as far as possible, not dried up. 1 shall be glad to give in ex-
change slides or material from the Mediterranean, the Black sea,
the sea of Azof, the Caspian seca, the Pacific ocean (California, re-
cent as well as fossil), the Philippine Islands etc. Material containing
Licmophorae from the tropical and the arctic regions would be the
most desirable, although especially favourable one from the North
See and the Mediterrancan (in fact from any locality) will be also
wellcomed.

| have found and studied most of the known species, still there
are some which I did not happen to meet with or which I would
like to have from some new locality, as for instance: L. anglica (Kz.)
Grun., L. hyalina (Kz.) Grun., L. borealis Kitz., L. communis (Heib, ?)
Grun., L. cristallina (Kz.) Grun., L. Australis (Kz.) Grun., L. longis-
sima Leud. Fortm., L. nubecula (Kz.) Grun., L. ftincta (Ag.) Grun,
L. Jurgensii var. finmarchica Grun. and var. chersonensis Grun., L.
Kamtschalica Grun. and the different varicties of L. Lyngbyei.

If any one possesses slides containing these (or any other) spe-
cies 1 would kindly ask them to exchange their slides for other ones,
or to lend me them for a short time: 1 engage to return them in a
safe condition.

Material as well as slides should be sent to M." Ed. Thum, 3,
Johannisallée, Leipzig, Germany, who will forward them to me.

1. L. adriatica Mer. [fig. 1].

Valve broad, clavate, inflated at the upper third, abruptly atte-
nuated 1n its middle part, with strongly concave margins, upper end
slightly attenuated, with apex rounded or truncate, lower part nar-
row, inferior apex usually not inflated. Pscudoraphe indefinite, striac
ine. Girdle face cuneate, moderatly broad, walls of the frustule so-
mewhat thick, upper angles rather acute. Septa superficial, strong,
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straight, somewhat divergent near the upper margin, septal puncta
quite marginal, secondary puncta (') absent. Length 0.0256-0.074 mm.,
breadth of the girdle face 0.0143-0.0266 mm., breadth of the valve
0.0086-0.0119 mm. (average 0.0105 mm.).

Locality: Adriatic sea (Fiume), common.

Differs from L. anglica, which it resembles in its girdle face,
by the strongly clavate form of the valves and their greater breadth.
It is also nearly allied to L. oovulum Mer. wich, howewer, is smaller
and has ovoid valves.

2. L. araphidiea Mcr.

Valve narrow, cuneate, gradually tapering from the summit to
the lower c¢nd, maximal breadth near the very upper end, which ter-
minates in a short rostrum, lower end rounded. Psecudoraphe absent.
Striae delicate but distinct, 12 14 in o.o1r mm. at thc lower end,
13-15 in the middle, 15-17 ncar thc upper cnd, parallel, strongly
radiate at the summit. Septa not deep (about o0.014 mm.). Lenght
0.200-0.345 mm., breadth of the valve 0.020-0.030 mm., at the lower
end 0.00806-0,0114 mm.

Locality: Sumatra! New Guinea (Tami Islands), rare.

Remarkable for the absence of a pscudoraphe, of which there 1s
not the slightest trace.

3. L. biplacata Mecr. [fig. 2|

Valve moderatly broad, clongated ovoid, gradually attenuated to-
wards the inferior end, with straight margins, superior apex roun-
ded. inferior acute. Psecudoraphe and striae very fine. Girdle face
cuneate, narrow, with inferior apex broad and superior angles acute.
Septa superficial (?). Endochrome composed ol two clongated plates
resting on ecach of the valves, with a large clacoplast bclonging

(1) I call «secondary puncta» the (usually two) puncta situated between the
septa at the upper margin of the frustule.
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to cach of them. Stipes very short, flattened, structurless. Individuals

isolated, rarely united in pairs. Lenght 0.0041-0.0076 mm., breadth of

the girdle face 0.0019 mm., breadth of the valve about 0.00152 mm.
[Locality : Mediterranean (Villefranche), common (occasionally).
This is the smallest of all species, the largest being L. Crozierii

Grun., which attains, according to Grunow, 0.8 mm., a difference bet-

ween both of 1 to 100!

4. L. capitata Mecr,

Valve clavate, with the upper portion strongly inflated, abruptly
attcnuated near the upper quarter, terminating mn a long and very
narrow lower part; upper end attcnuated and somecwhat rostrate.
Striac very fine. Girdle face very delicate, outlines thin, very nar-
rowly cuncate, upper angles slightly rounded. Septa very thin,
straight, superficial, septal puncta very small, quite marginal. Forming
small colonies of 2 to 4 individuals on short, dichotomecously divi-
ded stipes; stipes composed of a central darker axial part and a
thick hyaline outer layer. Length 0.037-0.040 mm.,, breadth of the
girdle face 0.0062-0.00065 mm., breadth of the valve 0.0057 mm.

Lacality: Adriatic (Pola), rare.

This species resembles L. hastala var. clavatae Mer., differing
mainly by the quite marginal septa, it is also smaller and much
more delicate.

5. L. dalmatica var. parva Mer.

Valve of medium breadth, very gently attenuated towards the
lower end, which is more or less acute, not protracted, margins
straight, upper end broadly rounded, usually somewhat attenuated.
Striac very fine. Girdle face rather broad, cuneate, upper angles
broadly rounded, upper margin convex. Septa shallow, their length
0.0010-0.00427 mm., gently arcuate, thin, becoming stronger near the
septal puncta; the latter small but very distinct, round, secondary
puncta large. Forming numerous colonies on long stipes of the
type ol L. paradoxa, i. e., composed of two layers, the outer thick
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and more tender, the inner thin and compact. Ramification consists
of alternately very short and long branches bent in opposite direc-
tions. Length 0.034-0.048 mm., breadth of the girdle face 0.023-0.035
mm., breadth of the valve about 0.0095 mm.

Locality: Adriatic (Pola), not rare.

The valve has the same shape as in L. dalmatica, being relatively
broader, but the girdle face is somewhat different: the septal puncta
are distinct and round while in the type species they are indistinct
and elongated; the size 1s much smaller and the mode of ramifica-
tion 1s not regular and symmetric as it always is in L. dalmalica.
Varietas Zenella has much more delicate outlines, the septa arc less
profound (0.00114-0.00143 mm.), the valve and girdle face narrower
and the former with somewhat concave margins.

6. L. dubia var. adriatica Mer.

Valve narrow, very slightly and gradually attenuated from the
summit to the lower end, sometimes somewhat abruptly attenuated
in the middle part, superior apex broadly rounded, inferior slightly
inflated. Pscudoraphe distinct, striae very fine, 24-25 (or more) in 0.01
mm. Girdle face narrow or very narrow, cuneate, often linear at the
upper part, with coarse outlines, upper angles slightly rounded. Septa
thin, straight, quite superficial,' septal puncta small, strongly margi-
nal. Endochrome granular. Forming small, tufted colonies on short
irregularly branched stipes, sometimes more clongated, with ramifi-
cation irregularly dichotomic; stipes structurless. Lenghth 0.056-
0.128 mm., breadth of the girdle face 0.0095-0.020 mm., breadth of
the valve 0.0057-0.0105 mm.

Locality: Adriatic (Pola), common.

Much larger than the type species, which varies between 0.036

and 0.0665 mm,

7. L. dubia var. latior Mer. [fig. 3].

Valve rather broad, cuneate or clongated ovoid, slightly and gra-

dually attenuated from the summit to the inferior apex, which 1s
10
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broad and rounded, superior apex broadly rounded, margins straight.
Pseudoraphe indefinite, striae very fine, not less than 24-25 in 0.01
mm. Girdle face narrow, cuneate, with rather delicate margins, up-
per angles rounded. Septa superficial, very thin, straight, septal pun-
cta small, strongly marginal. Endochrome granular. Lenght 0.0295-
0 039 mm., breadth of the girdle face 0.0073-0.0119 mm., breadth of
the valve 0.0095-0.0100 mm.

Locality: California (Catalina Island near San Pedro), on Macro-
cystis, rather common,

Differs from the type species, into which i1t gradually passes, by
the broader valves and the more delicate appearance of the frustule.
Some of the valves are of the same form as in L. ponlica, but the
latter is much more robust and the girdle face is quite different.

S. L. Ehrenbergii var. fungoides Mer. [fig. 5].

Valve very broad, of the shape of a mushroom, composed of two
parts: the upper, very broad, conical, with rounded apex, very ab-
ruptly and sharply attenuated, passing into the lower part corres-
ponding to the stalk of the mushroom, this latter broadly linear,
becoming conical near the inferior end, which is slightly produced
and somewhat acute. Pscudoraphe broad, striac very robust, radiate
near the superior apex, 7 in 0.01 mm. at the lower end, 7-8 1n the
middle and 8-g at the summit. Septa very shallow. Length o.110-
0.124 mm., breadth of the upper part of the valve 0.039-0.0427 mm.,
ol the lower part 0.020-0.0256 mm.

Locality: Kertsch (Crimea), fossil (Sarmatische Stufe', not rare.

This curious form gradually passes on one side into var. subcon-
stricta Mer., and on the other into var. owvafa (f. rhombica).

The same fossil material from Kertsch contains a peculiar form
of var. owala characterised by a more rhombical form of the valves,
with 7-8 striac in the middle which can be distinguished as var. ovafa

lorma rhombica.
9. L. Ehrenbergii var. subconstricta Mer. [fig. 6].

Valve broadly elongated, more or less constricted at the lower
end, more rarely in the middle, gradually broadening from this point
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towards the upper end which is slightly rostrate, then again slightly
inflated at the lower part, inferior apex acute, often rostrate. Pseu-
doraphe broad, striac robust, usually 8 (8-10) in 0.01 mm. throughout.
Septa not deep, 0.0057-0.0067 in length. Length o0.126-0.220 mm.,
breadth of the valve 0.013-0.038 mm., at the constriction 0.0095-0.022
mm., at the lower inflated part 0.0105-0.024 mm.

Locality : Adriatic (Triest, Fiume, Quarnero, Ancona), not very
common! fossil: Kertsch, Crimea (Sarmatische Stufe), not very com-
mon.

This beautifull form is very variable in its outlines and gradually
passes into var. fungoides and var. ovafa on the one hand and into
L. angustata Grun. on the other.

10. L. Ehrenbergii var. tenuistriata Mer.

Valve of the same form as in the type species but the striac
much finer and a little closer, 10 in o o1 mm. throughout, puncta
very indistinct. Septa not profound, ¢.000065 mm. deep. Length about
0.119, breadth of the valve 0.024-0.0256 mm.

Locality: Samoa, rather rarc !Hawali, rare.

From New Guinea | know a form with still finer striac (10-11
in 0.01 mm.) and with valves resembling more those of forma bar-
badensis than of the genuine L. Ehrenbergii. Wether this is the same
as var. lenuistriata of Samoa or a scparate varicty cannot be deci-
ded without further observations.

11. L. elegans Mer. [fig. 4.

Valve broad, clavate, very gracefully shaped, abruptly attenuated
in the middle or towards the lower '/, gradually tapering from this
point toward the inferior apex which is narrow, upper end shghtly
attenuated, with rounded summit. Pseudoraphe broad, striac very dis-
tinct but fine, with rather distinct puncta, 10 to 11.5 In 0.01 mm.
in the middle part, radiant at the summit. Septa shallow, their length
0.0024-0.0038 mm. Length 0.0855-0.123 mm., breadth of the valve
0,020—-0.0260 mm,
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[Locality : Adriatic (Quarnero)! Mediterranean (Genua), not very
rare.

Differs from L. Ehrenbergii by the form of the valve and the
finer striac. In this latter respect resembles the var. fenuistriala of
L. Ehrenbergii which howewer has the same shape of valves as L.
Ehrenbergii. L. mediterranea is smaller and has cuneate valves.

12 L. flabellata var. parva Mer.

Differs from the type species by its smaller size and the girdle

Length 0.001

Breadth of the girdle face 0.010

0.0065 0.065 0.068 0.078 0.079 0.0855 0.089 0.093 0.095 0.121 0.139

0.024 0.0205 X 0.018 0.023 0.0256 0.020 0,019 0.0290 X 0.01Q’
breadth of the valve 0.00665-0.0076 mm.

Locality : California (San Pedro, Monterey), common! Sumatra,

face which is broader and cuneate.

not rare.

[t is not on single occasional small specimens that | have established
this variety, but on whole gatherings where it predominates or where,
as 1n one gathering from Monterey, it is to be found in an almost
pure condition. The size of the type species varies from o.111 to
0.415 mm. The largest forms (from Adria, Pola) surpassing 0.3 mm.
can be distinguished as forma major.

13. L. gigantea Mer.

Valve slightly clavate, gradually attenuated from the summit to
the lower end, with only slightly concave margins; superior apex
rather broad, rounded, not attenuated, lawer end narrow, with apex
inflated (as in L. flabellata). Pseudoraphe distinct, striae fine, invisi-
ble with an ordinary magnitying power. Girdle face very narrow,
with the upper part abruptly broadened and limited by parallel mar-
gins, lower part very narrowly cuneate, upper angles slightly roun-
ded. Septa superficial, straight, septal puncta small, quite marginal,
secondary puncta little developped. Endochrome granular. Length

0.277-0.323 mm., breadth of the girdle face 0.020-0.027 mm , breadth
ol the valve 0.024-0.0256 mm.
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[ocality : Adriatic (Pola), rare.

This species resembles at first sight L. fabellata but differs by
the much broader valves, the peculiar form of the girdle face (in
which respect L. gigantea resembles L. remulus Gr.) and the granu-
lar endochrome (L. fabellata has 4 plates).

14. L. Grunowii Mer. [fig. 7]

Valve rather narrow, gradually attenuated towards the lower end,
with straight margins, upper end attenuated, with apex subrounded
or acute, lower end somewhat acute. Pseudoraphe broad, striae very
robust, parallel throughout, 8 in 0.01 mm. near the lower end, 8—9
in the middle. Girdle face rather broad with very thick robust outli-
nes, upper angles acute; septa rather deep (0.0088 mm.), straight,
very thick. Endochrome granular. Forming colonies sessil or on
very short structurless stipes. Length 0.060-0.100 mm. (usually 0.075-
0.085 mm), breadth of the girdle face 0.0266-0.050 mm., breadth of
the valve 0.0114-0.0143 mm.

Locality : Black sea (lalta, Sebastopol), very common! Mediterra-
nean (Villefranche, Genua), rare! Sicily (Catania), common! Adriatic
(Pola, Fiume), rare.

| do not find in the Synopsis of Van Heurck or elsewhere any
species to which the above described could be refered. It 1s nearly
allied to L. Ehrenbergii but the valves are quite different.

15. L. Grunowii var. elongata Mer. |fig. 8].

Differs from the type species by its larger size and comparatively
narrower valves, with superior apex acute, sometimes somewhat ro-
strate. The girdle face is also narrower and the septa a little deeper
(0.0114 mm.). Length 0.086-0.195 mm. (usually 0.124-0.143 mm.),
breadth of the girdle face 0-042-0.0065 mm., breadth of thc valve
0.0143-0 0160.

Locality: Black sca, Crimea (Goursouf, Theodosia), very com-
mon ! Mediterranean (Neapel), rare! Hawaii, common.

In one of the gatherings from the Black sea (Goursouf) and in
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Hawaii 1 have found this variety in a very pure condition, not mixed

with the type, while in two others (lalta, Crimea and Catania, Sicily)
the type species is to be found almost purc (in Catania even quite
pure), thus showing that both forms are distinct. This varicty is con-
nected by intermediate forms with L. Ehrenbergii.

In the specimens from Hawaii the striae are a little closer (9-10
in 0,01 mm. in the middle) than in those of the Black sea (8-9 In
the middle). This fact as well as the above described var. fenui-
striata of L. Ehrenbergii shows that the influence of climate (tem:-
perature) on the number of striae is not always in conformity with
the theory advanced by Schumann and some others.

16. L. hastata Mer. |[fig. 10).

Valve narrow, clavate, upper part rather abruptly broadened af-
fecting the shape ef the head of a spear, the summit conical, with
acute apex, the lower part, corresponding to the spear-staff, very long
and narrow, gradually tapering towards the inferior end which 1is
acute. Pscudoraphe indefinite, striac very fine. Girdle face narrow,
cuneate, with angles subacute. Septa not deep, 0.0024-0.0033 mm.,
very slightly arcuate, septal puncta small but very distinct, round.
Endochrome granular. Forming small colenies, usually of 2 (to 4)
individuals, often solitary, sessil or on very short stipes showing a
darker axial part. Length 0.031-0.121 mm. {usually 0.057-0.067 mm ),
breadth of the girdle face 0.0095-0.022 mm., breadth of the valve

0.0076-0.0114 mm. (average 0.00855 mm.).

[Locality: Black sea! Mediterranean (Villefranche)! Adriatic (Pola)!
California (San Pedro), rare. Frequent but scarce ewerywhere.

This species differs from L, debilis (Kitz,) Grun. only by the
more or less rhombic, angular shape of the upper part of the valve
which 1n L. debilis 1s rather lanceolate, limited bv more rounded
(not angular) outlines. This difference might appear to be a trifling
one, still a very careful study of both forms has shown me that they
arc two distinct species, or at least varieties.
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17. L. hastata var. clavata Mer. [fig. 11].

Valve strongly clavate, with upper part very inflated. in other
respects not differing from the type species. Length 0.035-0.129
mm., breadth of the valve 0.0095-0.012 mm. (average o.0114 mm.).

Locality: Black sea (lalta, Crimea), common, mixed with the type.

This variety shows the characteristics of L. hastala developped
In 1ts extreme; 1t is connected -with the latter by all intermediate
forms. The strong inflation of the upper part of the valve gives to
this Licmophora a very peculiar appearance.

18. L. inflata Mer. [fig. 12].

Valve narrow, clavate, with the upper half inflated, abruptly at-
tenuated 1in the middle, becoming gradually very narrow, inferior
apex acute, upper end attenuated, usually slightly produced, supe-
rior apex broad, truncate. Pseudoraphe and striae very fine. Girdle
tace very narrow, linear cuneate, sometimes cuneate, upper angles
slightly rounded. Septa not profound (0.00256 mm.), thin, rather
strongly bent near the superior apex of the frustule (as in L. fe-
nuis), septal puncta small but distinct, round. Length 0.067-0.035
mm., breadth of the frustule 0.0076-0.013 mm., breadth of the valve
0.0005-0.0067 mm.

Locality: Black sea (Sebastopol), rare! Adriatic (Pola), rare.

This species 1s nearly allied to L. debilis from which it mainly
differs by the broad truncate upper end of the valve which in L.
debilis 1s narrow and acute; the girdle face is also narrower and the

size larger and more uniform.

10. L. inflata var. intermedia Mecr.

Valve variable as to the form, more or less attenuated towards
the summit, superior apex truncate, rounded, rarely acute, becoming
considerably but gradually narrower towards the lower end, which
IS very narrow, acute, margins straight. Pseudoraphe and striae very
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fine. Girdle face cuneate, moderatly broad, with rather rounded an-

oles: septa not profound (0002235 mm.), septal puncta small, di-
stinct, round. Length 0.033-0.0427 mm., breadth of the frustule 0.0095-
0.0162 mm , brecadth of the valve 0.00427-0.0065 mm.

Locality: Sea of Azof (Guenitschesk), rather common! Black seca
(Sebastopol), rare. |

It is difficult, without entering in details and without figures, to
explain the differences existing between this variety and its type. It
Is an intermediate form between L. debilis and L. inflata.

20. L. lata Mer. |fig. 13].

Valve broad, bottleshaped, upper part somewhat linear, or sligh-
tly attenuvated to the summit, with parallel, sometimes convex mar-
agins, abruptly attenuated towards the lower thirdth or tourth, beco-
r conical, lower apex narrow, rounded, upper broadly rounded
Pseudoraphe rather broad, very distinct,
striae very fine. Girdle face moderatly
broad, cunecate, upper angles subrounded,
upper margin convex; septa very deep
(0.0114 mm.), arcuate, septal puncta di-
stinct, round. Endochrome granular. For-
ming numerous colonies on long stipes,
composed of two layers an external and
a thinner but denser inner one; mode of
ramification the same as in L. dalmalica,
L. gracilis, L. paradoxa (see diagram.).
[Length 0.052-0.073 mm , breadth of the

Diagram illusteatine the low of 1a-  irustule 0.0266-0.039 mm., breadth'of the
'f“”:‘;“"[ Brestalas ih heeronpe’ -~ valve 10,0 3-8.0T0. MR,

Locality : California (San Pedro, very

—

min

-

[, e B S _-.-;

common, Monterey, common).

The structure of the stipes is the same as in the whole groupe
to which this species belongs (L. dalmalica, L. gracilis, L. paradoxa,
L. communis); the mode of ramification is a very peculiar and con-

stant one,
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21. L. mediterranea Mer. [fig. 14].

Valve broad, cuneate, with its maximal breadth near the upper
end, gradually attenuated towards the inferior apex, I’seudoraphe
rather broad, very distinct; striae distinct, not very coarse, COMpo-
sed of rather distinct clongated puncta, number of striac 11 in 0.01
mm. in the middle, 14 at the upper part, slightly radiate near the

summit. Girdle face moderately broad, with upper angles rounded.
Septa moderatly deep (0.0057 mm.), strong, arcuate, septal puncta
rather indistinct, secondary puncta large. Length 0.0635-0.073 mm.,
breadth of the girdle face 0.022-0.035 mm, breadth of the valve
0.014-0.017 mm.

Locality: Mediterranean (Villeﬁ‘anche), not rare.

The form of the valves differs but little from that of L. Ehren-
bergii, but the size 1s smaller and the striae much finer and by far
not so robust. The girdle face is quite different, The size is remar-
kably constant (compare the extremes in the size as shown by 17
measurements with those ot L. hastata or L. mf)mrdu!afa).l

22. L. mediterranea var. adriatica Mer. [fig. 15].

Differs [rom the type species by its somewhat larger and more
variable size, by the greater breadth of the valves and their more
rounded superior apex; the striae are a little coarset and more dis-
tant, being 10 in the middle, 10-12 at the summit; the septa are
a little deeper (0.00665-0.00855 mm.) and less arcuate. Length 0.0655-
0.108 mm., breadth of the girdle face 0.0275-0.032 mm., breadth of
the valve 0.016-0.024 mm

[Locality: Adriatic (Ancona), rather common.

This form greatly resembles L. mediferranea, differing however
by quite a number of particularities, which taken separatly arc msi-
gnificant but as a whole make it necessary to separate this form from

the type species.

(Contin,)
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23. L. membranacea Mer.

Valve very narrow, gradually attenuated towards the lower end
which 1s very narrow and rather acute, attenuated towards the up-
per end which 1s more or less rostrate. Pseudoraphe indefinite, striac
very fine. Girdle face extremely delicate, narrow or very narrow,
cuneate, sometimes linear in its upper part, with almost acute
angles. Septa very shallow (0.0021-0.00226 mm.), very declicate,
slightly arcuate, septal puncta very small. Endochrome composed of
4-0 irregularly laciniated transverse bands. Individuals solitary or
forming small colonies of 2-4 (rarely more) frustules on very short
structurless stipes. Length 0.021-0.035 mm. (usually 0.033-0.043 mm.),
breadth of the frustule 0.0038-0.0012 mm., (usually 0.0057~0.0076 mm.)
breadth of the valve 0.0033-0.0038 mm.

Locality: Black sea, Crimea (lalta), common in certain places!
Mediterranean (Villefranche), rare! Adriatic (Pola), rare.

The frustule 1s membranaceous and so delicate that with a so-
mecwhat low magnifying power it can scarcely be scen. This is the
most delicate species of Licmophorae. The endochrome has a very
peculiar appearance.

24. L. Monksie Mer. [fig. 10].

Valve broad in the middle, slightly attenuated towards the supe-
rior apex which is truncate, semetimes broadly rounded, more con-
siderably attenuated towards the lower end, which is narrow; lower
part forming an eclongated cone, with usually straight margins. Striae
fine, except at the lower end where they are distinct with an or-
dinary magnifying power, about 12-13 in o.01 mm. Girdle face cup-
shaped with more or less convex margins, upper angles rounded.
Septa very deep (0.00065 mm.), very fine, almost straight and parallel,
sometimes divergent above the septal puncta, the latter small, round,

very distinct, secondary punta large, adjoining the septa. Endochro-
me granular. Forming small colonies on short structurless stipes or
solitary Length 0.0162-0.041 mm. (usually 0.024-0 033 mm.), breadth
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of the girdle face 0.0114-0.020 mm., breadth of the valve 0.006635-
0.0076 mm.

Locality: California (San Pedro), common.

It 1s to Miss 5. P. Monks of Los Angeles, who has assisted me
In many ways In my work, that | dedicate this species. The girdle
face has a very peculiar appearance not to be found in any other
species; the position of the large secondary puncta 1s also a very
peculiar character. It resembles in many respects L. profundeseplala.

25. L. montereyana Mer. [fig. 17].

Valve narrow, linear in its upper '/, abruptly attenuated in the
middle, becoming again linear and very narrow in the lower '/, su-
perior apex broadly rounded, inferior inflated. Pseudoraphe invisible,
striae very fine, about 23 or more in 0.01 mm. Septa deep (0.0166
mm,). Length o0.113 mm. breadth of the valve 0.0076 mm.

Locality: California {Monterey), very rare.

The valve of this species has a form similar to that of L. remu-
loides Mer., but it 1s a very distinct species, the septa being deep
and the lower apex of the valve inflated. It differs from L. grandis
by the indcfinite pscudoraphe which 1s very distinct in the latter,

the valve 1s also different. It has no close relation to any other
species.

26. L. ovulum Mer. [fig. 13].

Valve broad or very broad, ovoide, more or less abruptly atte-
nuated at the lower end, superior apex broadly rounded, not atte-

nuated (except in very large specimens), inferior apex narrow, roun-
ded and somewhat produced. Pseudoraphe indefinite, striaec very fine;
about 24-25 in oo1 mm, Girdle face rather broad, sometimes very
broad, cuneate, upper angles rounded, inferior apex sometimes very
broad and concave; frustule robust. Septa superficial, straight, septal

puncta very large, somewhat deepened inwards, secondary puncta
usually absent. Endochrome granular. Forming more or less numerous
colonies on short, scantly and irregularly ramified stipes, with a con-
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densed outer layer. Length 0.0143-0.058 mm. (usually 0.002-0.003
mm.), breadth of the girdle face 0.0114-0.023 mm., breadth of the
valve 0.007-0.009 mm, (usually 0.008 mm.).

Locality : Atlantic coast of N. America (Atlantic City, New Jer-
sey) ('), very common! Black sea (Sebastopol), very rare.

Small but very robust and characteristic species. In small indivi-
duals the breadth of the frustule sometimes surpasses its length,
and the lower end 1s 1n such cases very broad and sometimes (espe-
cially in specimens from the Black sea) excavated or concave-quite
the opposite of L. pontica, where the inferior apex of the frustule
Is rounded.

27. L. pacifica Mcr.

Valve broad, cuneate, ovoide in small individuals, gradually ta-
pering from the summit which is broadly rounded towards the nar-
row and subacute inferior apex, margins straight. Pseudoraphe and
striae distinct, the latter about 11-12 1In 0.01 mm. Girdle face broadly

cuneate, with upper angles rounded, outlines strong, inferior apex
broad. Septa comparatively deep (0.005 mm.), moderatly arcuate,
septal puncta round, very distinct. Endochrome granular. Sessil torm.
Length 0.02006-0.0437 mm., breadth of the frustule 0.02066-0.034 mm.,
breadth of the valve 0.0081-0.0095 mm.

Locality: California (San Pedro), not rare.

This species has a certain resemblance to L. Lyngbyei, to which
it seems to be allied. The valves of large specimens resemble some-
what those of L. Jurgensii var. capensis Grun., but the septa are
much deeper, than 1n the latter,

28. L. parasitica Mer. [fig. 19].

Valve rather narrow, somewhat abruptly attenuated towards the
lower end which i1s narrow, produced and with acute apex, upper

() It is through the kindness of M.r Ch. Boyer of Philadelphia that I am
in possession of a pure gathering of this species from Atlantic City (New Jersey),
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part more or less linear, superior apex broad, truncate. Pseudoraphe
indefinite, striac very fine. Girdle face narrowly cuneate, with up-
per angles slightly rounded, outlines very delicate. Septa shallow
(0.0014-0.0019 mm.), gently arcuate, septal puncta very small, Endo-
chrome granular. Sessile or on short, slightly ramified stalks, usually
parasitic on frustules of L. grandis. Length 0.016-0.0285 mm., breadth
of the frustule 0.00065-0.0095 mm., breadth of the valve 0.0029-
0.0033 mm.

Locality : Mediterrancan (Villefranche), rather common.

Differs from small individuals of L. debilis by the broad, trun-
cate superior apex of the valves which in L. debilis is always atte-
nuated and morec or less acute; the frustules are also more delicate.

29. L. permagna Mer. |fig. 20].

Valve of medium breadth, bacilliform, very slightly and gradually
attenuated from the summit to the lower end, with straight margins;
superior apex strongly attenuated, with summit acute, inferior apex
broad, rounded, not inflated. Pscudoraphe rather broad, very distinct,
striac not very delicate, about 18-19 in o.01 mm., parallel throu-
ghout, crossed by straight longitudinal lines. Septa very shallow,
0.0033-0.00065 mm. (average of 11 cases: 0,00453 mm.). Length
0.125-0.206 mm., breadth of the valve 0.0143-0.018 mm.

Locality: New Guinea (german possessions), rather common.

But for the acute superior apex and the longitudinal lines this
species could be considered as nearly allied to L. Jirgensii, By
the longitudinal lines it reminds L. Jirgensii var. capensis Grun.

3o. L. pontica Mer, [fig. 21].

Valve of medium breadth, cuneate, very slightly attenuated from
the summit to the base, with straight margins, lower end somewhat
broad, rounded, sometimes slightly produced. superior apex broadly
rounded. Striae very fine. Girdle face moderatly broad, cuneate, with
very thick margins, upper angles very rounded, lower apex some-
what broad, rounded: septa superficial, straight, septal puncta very
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large, strongly marginal, secondary puncta absent. Endochrome gra-
nular (6-12 granules). Length 0.0214-0,0466 mm. (usually 0.033 mm.),
breadth of the girdle face 0.013-0.019 mm., breadth of the valve
0.0072-0,0082 mm.

Locality : Black sea (lalta, Theodosia in Crimea), rare.

This 1s the only species with rounded inferior apex of the fru-
stule; 1t 1s intermediate between L. ovulum and L. dubia as the lat-
ter 1s intermediate between L. pomfica and L. Jirgensii, these
four species thus forming a continuous genecalogical line without in-
terruption.

31. L. proboscidea Mecr. [fig. 22].

Valve narrow, clavate, abruptly attenuated in its superior part,
terminating in a long, narrow proboscis or rostrum, gradually atte-
nuated towards the very narrow and acute end lower margins
straight or slightly concave. Striac very fine, 24 or more In 0.01
mm. Girdle face cuneate, rather narrow, with upper angles acute
or subacute, margins thin; septa deep (0.0056 mm.), strongly ar-
cuate and divergent towards the upper apex, septal puncta very
small, round, distinct. Forming small colonies on short dichotomeo-
usly ramified stipes which are composed of a darker axial part and
a lighter external layer. Length 0.038-0.056 mm, breadth of the
girdle face 0.0086-0.020 mm., breadth of the valve 0.00285-0.0048 mm.

Locality : Adriatic (Pola), not rare,

This species is rather variable in its characteristics; the rostrum
iIs more or less narrow and more or less distinctly separated from
the rest of the valve; the breadth of the frustule and the depth of
the septa arec also subject to variations. The shape of the valves 1s

almost the same as in L, rostrata Mer., although both arc very di-
stinct species, their size, girdle face and striae being quite different.
Has a great allimity with L. semiasymmelrica Mer.
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32. L. profundeseptata Mer. [fig. 23].

Valve moderatly broad, elongated ovoid, with somewhat convex
margins, abruptly attenuated in the lower '/, which is produced, in-
ferior apex narrow, superior broadly rounded. Pseudoraphe rather
delicate, striae distinct with an ordinary magnifying power at the
inferior '/, only, about 13-14 in 0.01 mm., becoming farther on in-
visible. Girdle face cuneate, moderatly broad, with upper angles well
rounded, margins moderatly strong. Septa excessively deep (0.0105
mm.), almost straight and very thin below the septal puncta, diver-
gent and stronger above them; septal puncta small, round, very dis-
tinct. Endochrome granular. Length 0.038-0.0475 mm,, breadth of
the girdle face 0.018-0.025 mm., breadth of the valve 0.00855 mm.

Locality : Mediterrancan (Villefranche), very rare.

This species has the deepest septa known: in this respect as in
many others it resembles L. Monksiae and can be considered as a
mediterranean representative of a peculiar small groupe of Licmo-
phorac-Profundeseptatac. The secondary septal puncta are not ad-
joining the septa as in L. Monksiae.

33. L. quadriplacata Mer. |fig. 24].

Valve very narrow, bacilliform or narrowly cuneate, rarely cla-
vate, gradually attenuated towards the lower end, with straight or
nearly straight margins, inferior apex very narrow, acute, superior
part very slightly attenuated, superior apex broadly rounded or so-
mewhat truncate. Pscudoraphe indefinite, striae very fine. Girdle face
narrowly cuneate, with angles subacute; septa superficial, straight,
very fine, septal puncta small, strongly marginal. l.kndochrome com-
posed of four clongated plates resting by pairs on each of the val-
ves, separated transversally, with margins extending on the girdle
face. Forming small colonies of 1-4 not exceeding 14 individuals on
moderatly elongated, structurless stipes, with dichotomic ramification.
Length 0.021-0.054 mm., breadth of the girdle face 0.0076-0.012 mm..
breadth of the valve 0.00285-0.0048 mm.
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Locality: Mediterranean (Villefranche), very common! Adriatic
(Pola), common.

L. flabellata is also provided with four chromatophores but the
plates are resting not on the valves,as here, but on the zonal face;
they are also more rounded. In all other respects both species are
very different.

34. L. redondina Mer.

Valve very broad, clongated ovoid, upper part with convex, lower
part with straight margins, slightly attenuated towards the summit,
which 1s broad, rounded, shightly produced, gradually attenuated to-
wards the lower end, which 1s almost acute. Pseudoraphe very broad
(0.002 mm.), lanceolate, striae very robust, 7'/, in 0.01 mm., with
indistinct puncta, parallel, slightly radiate at the upper end. Length
0.135 mm., breadth of the valve 0.0475 mm.

[Locality: Redondo (California), fossil, rare.

I have seen a single valve of this species, which 1s nearly akin
to L. Ehrenbergii var. ovalae ; differs from the latter by the form of
the valve, the somewhat more distant striac, and the broader and
lanccolate pseudoraphe. Could be regarded as a variety of Licm,
Ehrenber gii.

35. L. remuloides Mecr, |fig. 25].

Valve very narrow, composed of two distinct parts of almost
equal length, upper part linear, with superior apex rounded, abru-
ptly passing into the inferior part, which 1s much narrower, gra-
dually tapering to the lower apex, the latter not inflated. Pscudora-
bhe fine, striaec very fine. Girdle face very narrow, linear in its up-
per part, with angles subacute. Septa very shallow (0.0048 mm.)

but not marginal, straight, very thin, septal puncta small, round, di-
stinct. Length 0.126 mm., breadth of the upper lincar part of the
valve 0.007 mm.

Locality: Black sea (near lalta, Crimea), very rare.

The valve has some resemblance with that ol L. montereyana
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Mer., but the girdle face 1s very different; the septa of the latter
species are very deep, and the lower apex of the valve is inflated.
Thy are not related to one another.

36. L. rostrata Mer. [fig. 206].

Valve narrow, cuneate, gradually attenuated towards the lower
end, with usually straight margins, abruptly attenuated at the upper
end forming a long narrow rostrum, inferior apex narrow, acute.
Pseudoraphe distinct, striaec usually distinct at an ordinary magni-
fying power, 13-14 in oor mm. in the middle part. Girdle face nar-
row, linear in its upper '/, or '/, (sometimes even more), with an-
oles subacute, margins rather strong, becoming thin at the upper
part Septa very deep (0.012 mm.), thin, moderatly arcuate, parallel
above the septal puncta, the latter round, very distinct. Endochrome
ogranular. Length 0.073-0.116 mm., breadth of the girdle face 0.0105-
0.019 mm., breadth of the valve 0.0048-0.0072 mm.

[Locality: Black sca (lalta, Sebastopol), common! Mediterrancan
(Villefranche), not rare! Adriatic (Pola, Ancona), rather rare! Cali-
fornia (San Pedro), rare (type?).

The form of the valve 1s nearly the same as in L. proboscidea

Mer., but the latter is much more delicate, its size smaller, the
striae much finer, the girdle face cuneate. Nevertheless there can
be but little doubt that this species has originated directly from L.
rostrala.

37. L. semiasymmetrica Mer, [fig. 27].

Valve narrow, clavate, partly symmetrical, partly more or less
asymmetrical, inflated in the upper third, somewhat abruptly atte-
nuated in the midle or below, slightly attenuated towards the supe-
rior end which 1s broader than the interior and more or less pro-
duced with apex rounded, lower end narrow; in the asymmetrical
type the valve 1s more or less arcuate, abruptly attenuated 1n 1ts
middle part on one side (the concave one) only. Pseudoraphe inde-
finite, striae very fine. Girdle face narrow, cuneate, with upper an-
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gles slightly rounded, outlines delicate; septa deep (0.0033 mm.).
thin, faintly arcuate, septal puncta small, round, very distinct. En-
dochrome granular. Length 0.025-0.053 mm., breadth of the girdle
face 0.0076-0.017 mm., breadth of the valve 0.0043-0.0055 mm. «

Locality: Black sea (Goursouf, Crimea. rather common)! Mediter-
ranean (Villefranche), rare.

This curious species has valves partly symmetrical, partly asym-
metrical, both types being about of the same frequency. It is cer-
tainly nearly related to L. proboscidea Mer., but the valves of the
latter are never asymmetrical, the proboscis or rostrum is usually
much more distinct, the septa in the average arc deeper.

38. L. spicula Mer. [fig. 28].

Valve exstremely narrow, spicula like, slightly attenuated from
the upper third to the summit which is rounded, upper part so-
mewhat produced; gradually attenuated towards the inferior apex.
the latter acute. Striae very fine. Girdle face narrow. cuneate. with
upper angles subacute, outlines delicate; septa deep (0.052 mn. ),
very thin, becoming stronger above the septal puncta, where they
are but very slightly divergent, septal puncta very small. Forming
small colonies of from 2 to 8 individuals on short dichotomeously
divided stipes, composed of two layers, the inner being thinner but
denser than the outer. Length 0.038-0,0406 mm., breadth of the girdle
face 0.0067-0.0076 mm., breadth of the valve 0.0024-0.0029 mm.

Locality: Adriatic (Pola), rather common.

This species has the most narrow valves known, the other ex-
treme being represented by L. Baileyi l.ewis. The somewhat rostrate
upper end of the valve reminds L. proboscidea; further examination
might prove it to be a variety of the latter., As 1s stands now [ sce
howewer no sufficient reason to consider it as such.

39. L. subundulata Mer. [fig. 29].

Valve very narrow, bacilliform, with one or two usually faint con-
strictions, very slightly attenuated towards the inferior apax with al-
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most parallel margin, becoming morc strongly attenuated near the
lower end, which 1s conical, terminating in a point, upper end some-
what attenuated, with apex rounded. Pscudoraphe fine, striac very
variable, from 12 to 17 1n o0.01 1n the middle. Girdle face very

narrow, linear, becoming suddenly conical at the lower end, upper
angles slightly rounded; septa very shallow (0.0014 mm.), some-
times quite superficial, straight, thin, septal puncta very distinct,
elongated. Endochrome granular. Length 0.0665-0.048 mm. (average
of 25 cases o.121 mm.), breadth of the girdle face 0.0067-0.0114 mm.,
breadth of the valve 0.0038-0.0072 mm.

Locality: Adriatic (Pola), common! Black sea (Sebastopol), very
rare.

The girdle face of this very peculiar species reminds much more
a Synedra than a Licmophora. The variation in size is unusually

great.

40. L. subundulata var. tenella Mer.

Differs from the type species by its smaller size and more deli-
cate appearance, the constrictions of the valve are fainter, usually
indistinct, the girdle face broader, the septa almost always superfi-
cial, with very small marginal puncta, the striae finer, 18-22 in 0.01
mm. Length 0.0475-0.0655 mm., breadth of the girdle lace 0.0057-
0.0005 mm., breadth of the valve 0.0020-0.0033 mm,

[Locality : Adriatic (Pola), rather rare, mixed with the type.

41. L. Thumii Mer. [fig. 30|

Valve of medium breadth, strongly clavate, slightly arcuate and
asymmetrical, rarely symmetrical, upper part inflated, attenuated to-
wards the superior apex which i1s broad, truncate; abruptly attenua-
ted at the superior '/, becoming narrow and almost linear, inferior
apex slightly inflated. Pscudoraphe broad, very distinct, terminating
at the summit of the valve in a pseudonodule, striae 16-17 In 0.01
mm. at the lower end as well as in the middle. Girdle face cuneca-
te, with upper angles subacute; frustule rather strong. Septa deep
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(0.0152 mm.), slightly arcuate, thin below the septal puncta, thick
obove them. l.ength 0.093-0.179 mm , breadth of the valve o.011-
0.017 mm,

[Locality: California (Monterey), common.

L. Thumii has no close relation tmlany other species. [ need not
to explain in whose honour I have named this species, every dia-
tomist knowing M.r [, Tuuwm, of LEerrzic.




ESSAY

OF A NATURAL CLASSIFICATION OF THE LICMOPHORAE
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The genus Licmophora from a comparatively small one, as it has
been heretofore, having now grown up to a large one, it has become
necessary to distribute the numerous species and varieties in natu-
ral ogroupes according to their aljinitics. The system of Grunow ba-
sed on a single character — the depth of the septa is by this very
reason an artificial one, and in fact both of his groupes, the Subse-
ptatae and Profundeseptatae contain the most heterogeneous forms,
and at the same time separate species, which are closely allied, as
for instance L. Ehrenberg¢ii from L. Grunowii, or L. dalmalica from
L. paradoxa. A natural system must take in consideration not one
characteristic only, but all of the chracteristics.

In my Monography, if I ever succeed to publish it, I will deal
with this question more in detail, at the present time I will only
oive a short characteristic of the different groupes which can be esta-
blished with a list of species belonging to each of them,

|. Placatae. — Valve narrow, striac very hine, sepla quile super-
Jreial, trustule delicate, endochrome composed of 2-4 plales, stipes struc-
turless (compound and striate in L. flabellata).

1. L. biplacala Mer.

2. L. quadriplacala Mer,

3. L. flabellata (Carmichael) C. Agardh.
4. — var. parva Mer.

Il. Dubiae. — Valve usually more or less bacilliform, slightly at-
tenuated from the very summit which is broadly rounded, striac very
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variable, sepla shallow, usually superficial and straight, frustule usually
with fthick walls, stipes short.

1. L. dubia Grun.

-

o Ld W

~

o0

12,

I3

14.
ko,

10,

— var. adrialica Mer.,
— var. finmarchica Grun.
- var. lalior Mer.

L. pontica Mer.

L. ovulum Mer,

L. adriatica Mer.

L. anglica (Kitz.) Grun.

L. Oedipus (Kitz.) Gron.

L. Jiirgensii Ag.
—_ var. inlermedia Grun.
— var, chersonensis Grun.
- var. capensis Grun.

L. constricta Grun.

L. Reichardli Grun.

L. permagna Mer.

lll. Debiles. — Valve usually clavale, abruptly attenuated, with

lower part very narrow, superior apex usually acule, pscudoraphe

fine, sepla shallow, with septal puncta distinct, round. Usually de-

licate forms, with thin walls. Endochrome with granules more or

less irregular or elongated. Sessil or on short stipes with differen-

tiated axial part.

1. L. debilis (Kutz.) Grun.

I
L. hastata Mer,
b var. clavala Mer.

&

capilata Mer.
. inflata Mer.

S var. infermedia Mer.

:-....4

parasitica Mer.
membranacea Mer.
remuloides Mer.

o g

remulus Grun,
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11. L. gigantea Mer.

12, L. subundulata Mer.

13 - var. lenelly Mer.

'1-"-

LA

IV. Paradoxae. — Valve with upper apex rounded, lower end
more or less produced, psecudoraphe usually very distinct, striae fine,
girdle face with angles rounded, sepfa usually deep, stipes elongaled,
composed of two lavers (except in L. grandis), ramification very pe-
culiar, not dichotomic (see diagram on p. 152 of LLa Nuova Nota-

risia 1901).

1. L. paradoxa C. Agardh.
2. L. gracilis (Kitz.) Grun.
3. L. dalmatica (Kitz. Grun.

— var. parva Mer.,
— var. fenella Grun.
6. L. communis (Heiberg?) Grun.
7. L. lata Mer.
8. L. hyalina (Kiyz.) Grun,
9. L. tincta (Ag.) Grun.
> 10. L. grandis (Kutz.) Grun.

V. Profundeseptatae. — Valve similar to that of Paradoxae, striae
distinct at the lower end, septa very deep, parallel below the septal
puncta. Stipes short, structurless.

1. L. profundeseptata Mer.
2. L. Monksiae Mer.

VI. Lyngbyeae. — Valve narrow, gradually attenuated towards the
lower end, upper part altenuated, often rostrale, striae more or less
distinct, nof very fine (usually 12-16 In 0.01 mm.), sepla deep.

1. L. Lynghyei (Kitz.) Grun.

2 — var. Pappeana Grun.
3. L. pacifica Mer.

4. L. tenuis (Kitz.) Grun.

5. L. rostrata Mer.



6. L. proboscidea Mer.
7. L. spicula Mer.
8. L. semiasymmelrica Mer.

43.

VII. Perstriatae. -~ Va/ve usually broad, witth upper end more
or less acuminate, pseudoraphe very broad, sfriae robust (6-12 in

0.01 mm.). Robust forms, with thick walls. Usually sessil.

1. L. Ehrenbergii (Kitz.) Grun.
- var. ovate (W. Sm.) Grun.
-— var. fungoides Mer.

p— =
tr—
-

12,
13.

f 4.

S N R S T

3

&

-

Sk var. subconstricta Mer.
s var. fenuistriata Mer.

Grunowii Mer.

- var. elongala Mer.

medilterranea Mer.

s var. adriatica Mer.

elegans Mer.
angusiata (Grun.

. redondina Mer.

californica Grun.

. kamischatica Grun.

Incertae sedis.

s
elisi@ sl o

~J

SRS

~

Thumii Mer,

. araphidiea Mer.

Crozierti Grun,

longissima l.eud. Fortm.

Baz‘!gﬁ' [Lewis.
nubecula (Kitz.) Grun.
monterevana Mer.
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RELATIVE DEPTH OF THE SEPTA

In my descriptions of LLicmophoraec 1 have introduced the direct
measurement of the depth of the septa taken from the summit of the
valve to the inner margin of the septum or, in the girdle face, from
the upper margin of the frustule to the septal puncta. The absolute
value of this measure does not however represent the real degree
of the deepness of the septa in a given species: they can be abso-
lutly deep, as in L. araphidiea, where they have a length of 0.0143
mm., more than those of L. profundeseptata, which are only 0.0105
mm. decp and still relatively to the size of the frustule they are
shallow in L. araphidiea while in L. profundeseptata they are very
deep. It is therefore necessary to take this character not in its ab-
solute value but in its relation to a uniform size of the frustules.
The following table (based on more than two thousands measure-
ments) shows the relative depth of the septa of different species, the
size of each species being supposed equal to o.1 mm. All septa
below 0.008 mm. can be regarded as shallow, all above 0.008 (inclu-
sive) — as deep.

L. subundulata Mer. 0.0015 mm.

L. permagna Mer. ; . 0.0028 »
L. elegans Mer. 0.0033 »
L. Jiirgensii Ag. 0.0033
L. remuloides Mer. 0.0038
L. angustata Gr. : . : 0.0040 »
L. inflala Mer. : . . : 0.0042 »
L. hastata Mer. ; : : ; 0.0043
L. araphidiea Mer. 0.0044
L. dalmatica var. paroa Mer. 0.0047
L. Reichardti Gr, . 0.0048 »
L. capensis Gr. ! : 0.0049
L. Ehrenbergii (Kz.) Gr.. 0.0054 »
L. membranacea Mer. 0.005Q »
L. debilis (Kz.) Gr, 0.0062 »
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. gracilis (Rz.) Gr.
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Explanation of figures.

Licmophora adriatica Mer. Adriatic (Fiume); magnif. 630.

Licmophora biplacata Mer. Left figure girdle face with cell-contents.
Villefranche ; magnif. about 3o000.

Licmophora dubia var. latior Mer. California; magnif. 630.

Licmophora elegans Mer. Genua; magnif. 630.

Licmophora Ehrenbergii var. fungoides Mer. Kertsch (Crimea) fossil;
magnif. 630.

Licmophora Ehrvenbereti var. subconstricta Mer. Adriatic (Quarnero); ma-
gnif. 630.

Licmophora Grunowii Mer. lalta (Crimea); magnif. 630.

Licmophora Grunowii var. elongata Mer. Black sea (Crimea) ; magnif. 630.

Licmophora debilis (Kitz.) Grun.; magnif. 630.

Licmophora hastata Mer. (debilis var, ?) Mediterranean ; magnif. 63o.

Licmophora hastata var. clavata Mer. Black sea (Crimea); magnif. 63o.

Licmophora inflata Mer. Sebastopole ; magnif. 630

Licmophora lata Mer. California; magnif. 630.

Licmophora mediterranca Mer. Villefranche ; magnif. 63o0.

Licmophora mediterranea var. adriatica Mer. Ancona; magnif. 630.

Licmophora Monksiae Mer. California; magnif. 945.

Licmophora montereyana Mer. California; magnif. 63o0.

Licmophora ovulum Mer. New Jersey U. S. A.; magnif. 630.

Licmophora parasitica Mer. Villefranche ; magnif. 945.

Licmophora permagna Mer. New Guinea; magnif. 630.

Licmophora pontica Mer. Black sea (Theodosia); magnif. 630.

Licmophora proboscidea Mer. Adriatic (Pola); magnif. 630.

Licmophora profundeseptata Mer. Villefranche; magnif. 63o0.

Licmophora quadriplacata Mer. with' cell-contents. Villefranche ; ma-
onif. 945.

Licmophora remuloides Mer. DBlack sea (Crimea); magnif. 630.

Licmophora rostrata Mer. Sebastopole; magnif. 630.

Licmophora semiasynunetrica Mer. Black sea (Crimea); magnif. 1260.

Licmophora spicula Mer. Adriatic (Pola); magnif. 630.

Licmophora subundulata Mer. Adriatic (Pola); magnif. 63o0.

Licwmophora Thumii Mer. California; magnif. 63o0.
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23. L. membranacea Mer.

Valve very narrow, gradually attenuateci tovvards the lower end

which is very narrow and rather acute, attenuated towards the up-

per end which is more or less rostrate. Pseudoraphe indefinite, stricie
very fine. Girdle face extremely delicate, narrow or very narrow,
cuneate, sometimes linear in its upper part, with almost acute

angles. Septa very shallow (0.0021- 0.002 20 mm.), very delicate,
slightly arcuate, septal puncta very small, Endochrome composed of
4-6 irregularly laciniated transverse bands. Individuals solitary or
forming small colonies of 2-4 (rarely more) frustules on very short
structurless stipes. Length 0.02i-0.055 mm. (usually 0.033-0.043 mm.),
breadth of the frustule 0.0088-0.0012 mm., (usually 0.0057-0.0076 mm.)

breadth of the valve 0.0033-0.0038 mm.

Locality: Black sea, Crimea (lalta), common in certain places!

Mediterranean (Villefranche), rare! Adriatic (Pola), rare.

The frustule is membranaceous and so delicate that with a so-
mcwhat low magnifying power it can scarcely be seen. This is the
most delicate species of Licmophorae. The endochrome has a very

peculiar appearance.

24. L. Monksiae Mer. [fig. 16].



Valve broad in the middle, slightly attenuated towards the supe-

rior apex which is truncate, semetimes broadly rounded, more con-
siderably attenuated towards the lower end, which is narrow ; lower
part forming an elongated cone, with usually straight margins. Striae
fine, except at the lower end where they are distinct with an or-
dinary magnifying power, about i2-i3 in 0.0i mm. Girdle face cup-
shaped with more or iess convex margins, upper angles rounded.
Septa very deep (0.00665 mm.), very fine, almost straight and parallel,
sometimes divergent above the septal puncta, the latter small, round,
very distinct, secondary punta large, adjoining the septa. Endochro-
me granular. F'orming small colonies on short structurless stipes or

solitary Length 0.0102-0.041 mm. (usually 0.024-0 033 mm.), breadth
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of the girdle face 0.0i 14-0,020 mm., hreadth of the valve 0.0060S-

0.0070 mm.

Locality: California (San Fedro), common.

Itis to Miss S. P. Monks of Los Angeles, who has assisted me

in many ways in my vv”ork, that | dedicate this species. The girdle
face has a very peculiar appearance not to be found in any other
species; the position of the large secondary puncta is also a very

peculiar characler. It resembles in many respects L. profundcsepiaia.



25. L. montereyana Mer. [fig. 17].

Valve narrow, linear in its upper /., abruptly attenuated in the
middle, becoming again linear and very narrow in the lower y*, su-
perior apex broadly rounded, inferior inflated. Pseudoraphe invisible,
striae very fine, about 23 or more in 0.01 mm. Septa deep (0.0166

mm.). Length o. ii3 mm. breadth of the valve 0.0076 mm.

Locality: California (Monterey), very rare.

The valve of this species has a form similar to that of L. remii-
loides Mer., but it is a very distinct species, the septa being deep
and the lower apex of the valve inflated. It differs from L. grandis
by the indefinite pseudoraphe which is very distinct in the latter,
the valve is also different. It has no dose relation to any other

species.

26. L. ovulum Mer. [fig. 18].

Valve broad or very broad, ovoide, more or less abruptly atte-

nuated at the lower end, superior apex broadly rounded, not atte-
nuated (except in very large specimens), inferior apex narrow, roun-
ded and somewhat produced. Pseudoraphe indefinite, striae very fine;
about 24-25 in 001 mm. Girdle face rather broad, sometimes very
broad, cuneate, upper angles rounded, inferior apex sometimes very
broad and concave ; frustule robust. Septa superficial, straight, septal

puncta very large, somewhat deepened inwards, secondary puncta



usually absent. Endochrome granular. Forming more or less humerous

colonies on short, scantly and irregularly ramified stipes, with a con-
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densed outcr layer. Length 0.014J-0.058 mm. (usuallyo.002-0.003
mm.), breadth of the girdle face 0.0114-0.023 mm., breadth of the

valve 0.007-0.009 mm. (usually 0.008 mm.).

Locality: Atlantic coast of N. America (Atlantic City, New Jer-

sey) C), very common ! Black sea (Sebastopol), very rare.

Small but very robust and characteristic species. In small indivi-
duals the breadth of the frustule sometimes surpasses its length,
and the lower end is in such cases very broad and sometimes (espe-
cially in specimens from the Black seaj excavated or concave-quite
the opposite of L. politica, where the inferior apex of the frustule

is rounded.

27. L. pacifica Mer.

Valve broad, cuneate, ovoide in small individuals, gradually ta-
pering from the summit which is broadly rounded towards the nar-
row and subacute inferior apex, margins s*traight. Pseudoraphe and
striae distinct, the latter about i 1-12 in 0.0i mm. Girdle face broadly
cuneate, with upper angles rounded, outlines strong, inferior apex

broad. Septa comparatively deep (0.005 mm.), moderatly arcuate,



septal puncta round, very distinct. Endochrome granular. Sessil form.
Length 0.0260-0.0437 mm., breadth of the frustule 0.0200-0.034 mm.,

breadth of the valve 0.0081-0.0095 mm.

Locality: California (San Fedro), not rare.

This species has a certain resemblance to L. Lyngbyei, to which
it seems to be allied. The valves of large specimens resemble some-
what those of L. Jurgensii var. capensis Grun., but the septa are

much deeper, than in the latter.

28. L. parasitica Mer. [fig. 19].

Valve rather narrow, somewhat abruptly attenuated towards the

lower end which is narrow, produced and with acute apex, upper

(2) It is through the kindness of M.r Ch. Boyer of Philadelphia that | am

in possession of a pure gathering of this species from Atlantic City (New Jersey),
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part more or less linear, superior apex broad, truncate. Pseudoraphe
indefinite, striae very fine. Girdle face narrowly cuneate, with up-

per angles slighlly rounded, outlines very delicate. Septa shallow
(00014-0.00 19 mm.), gently arcuate, septal puncta very small. Endo-
chrome granular. Sessile or on short, slightly ramifica stalks, usually
parasitic on frustules oi L. graiidis. Length 0.0i0-0.0285 mm., breadth

of the frustule 0.0060S-0.00gS mm., breadth of the valve 0.0029-



0.0033 mm.

Locality : Mediterranean (Villefranche), rather common.

Differs from small individuals of L. dehilis by the broad, trun-
cate superior apex of the valves which in L. debilis is always atte-

nuated and more or less acute; the frustules are also more delicate.

29. L. permagna Mer. [fig. 20].

Valve of medium breadth, bacilliform, very slightly and gradually
attenuated from the summit to the lower end, with straight margins;
superior apex strongly attenuated, with summit acute, inferior apex
broad, rounded, not inflated. Pseudoraphe rather broad, very distinct,
striae not very delicate, about 18-19 in 0.0 1 mm., parallel throu-
ghout, crossed by straight longitudinal lines. Septa very shallow,
0.0033-0.00065 mm. (average of 11 cases: 0,00453 mm.). Length

0.125-0.206 mm., breadth of the valve 0.0143-0.018 mm.

Locality : New Guinea (german possessions), rather common.

But for the acute superior apex and the longitudinal lines this

species could be considered as nearly allied to L. Jiirgensii. By

the longitudinal lines it reminds L. Jiirgeimi var. capensis Grun.

30. L. pontica Mer. [fig. 21].

Valve of medium breadth, cuneate, very slightly attenuated from

the summit to the base, with straight margins, lower end somewhat



broad, rounded, sometimes slightly produced, superior apex broadly
rounded. Striae very fine. Girdle face moderatly broad, cuneate, Avith
very thick margins, upper angles very rounded, lower apex some-

what broad, rounded; septa superficial, straight, septal puncta very
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large, strongly marginai, secondary puncta absent. Endochrome gra-
nular (6-12 granules). Length 0.0214-0,0460 mm. (usually 0.033 mm.),
breadth of the girdle face 0.0 1 3-0.019 mm., breadth of the valve

0.0072-0.0082 mm.

Locality : Black sea (lalta, Theodosia in Crimea), rare.

This is the only species with rounded inferior apex of the fru-

stule; it is intermediate between L. ovuluni and L. duina as the lat-
ter is intermediate between L. pontica and L. Jiirgensii, these

four species thus forming a continuous genealogical line without in-

tcrruption.

3i. L. proboscidea Mer. [fig. 22].

Valve narrow, davate, abruptly attenuated in its superior part,
terminating in a long, narrow proboscis or rostrum, gradually atte-
nuated towards the very narrow and acute end lower margins
straight or slightly concave. Striae very fine, 24 or more in 0.0 1
mm. Girdle face cuneate, rather narrow, with upper angles acute

or subacute, margins thin; septa deep (0.0056 mm.), strongly ar-



cuate and divergent towards the upper apex, septal puncta very
small, round, distinct. Forming small colonies on short dichotomeo-
usly ramified stipes which are composed of a darker axial part and
a lighter external layer. Length 0.038-0.056 mm , breadth of the

girdle face 0.0086-0.020 mm., breadth of the valve 0.00285-0.0048 mm.

Locality : Adriatic (Pola), not rare.

This species is rather variable in its characteristics; the rostrum

is more or less narrow and more or less distinctly separated from
the rest of the valve; the breadth of the frustule and the depth of
the septa are also subject to variations. The shape of the valves is
almost the same as in L. rostrata Mer., although both are very di-
stinct species, their size, girdle face and striae bcing quite different.

Has a great aljinity with L. semiasymmetrica Mer.
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32. L. profundeseptata Mer. [fig. 23].

Valve moderatly broad, elongated ovoid, with somewhat convex
margins, abruptly attenuated in the lower Y~ which is produced, in-
ferior apex narrow, superior broadly rounded. Pseudoraphe rather
delicate, striae distinct with an ordinary magnifying power at the
inferior '/ only, about i3-i4 in 0.0i mm., becoming farther on in-

visible. Girdle face cuneate, moderatly broad, with upper angles well



rounded, margins moderatly strong. Septa excessi vely deep (0.0i0S
mm.), almost straight and very thin below the septal puncta, diver-
gent and stronger above them ; septal puncta small, round, very dis-
tinct. Endochrome granular. Length 0.038-0.0475 mm., breadth of

the girdle face 0.018-0.025 mm., breadth of the valve 0.00855 mm.

Locality: Mediterranean (Villefranche), very rare.

This species has the deepest septa known ; in this respect as in
many others it resembles L. Monksiae and can be considered as a
mediterranean representative of a peculiar small groupe of Licmo-
phorae-Profundeseptatae. The secondary septal puncta are not ad-

joining the septa as in L. Monksiae.

33. L. quadriplacata Mer. [fig. 24].

Valve very narrow, bacilliform or narrowly cuneate, rarely da-

vate, gradually attenuated towards the lower end, with straight or
nearly straight margins, inferior apex very narrow, acute, superior
part very slightly attenuated, superior apex broadly rounded or so-
mewhat truncate. Pseudoraphe indefinite, striae very fine. Girdle face
narrowly cuneate, with angles subacute; septa supcrficial, straight,
very fine, septal puncta small, strongly marginai, lindochrome com-
posed of four elongated plates resting by pairs on each of the val-
ves, separatcd transversally, with margins extending on the girdle
face. Forming small colonies of 1-4 not excceding 14 individuals on
moderatly elongated, structurless stipes, with dichotomic ramification.

Length 0.021-0.054 mm., breadth of the girdle face 0.0070-0.012 mm.,



breadth of the valve 0.00285-0.0048 mm.
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Locality: Mediterranean (Villefranche), very common! Adriatic

(Fola), common.

L. flabellata is also provided with tour chromatophores but the

plates are resting not on the valves,as bere, but on the zonal face;

they are also more rounded. hi ali other respects both species are

very different.

34. L. redondina Mer.

Valve very broad, clongated ovoid, upper part with convex, lowcr

part with straight margins, slightly attenuated towards the summit,

which is broad, rounded, slightly produced, gradually attenuated to-

wards the lower end, which is almost acute. Pseudoraphe very broad

(0.002 mm.), lanceolate, striae very robust, 7'/~ in 0.0 1 mm,. with

indistinct puncta, parallel, slightly radiate at the upper end. Length

0. i35 mm., breadth of the valve 0.0475 mm.

Locality: Redondo (California), fossil, rare.



1 bave seen a single valve of this species, which is nearly akin

to /.. Ehrenbergii var. ovata; differs from the latter by the form of
the valve, the somewhat more distant striae, and the broader and
lanceolate pseudoraphe. Could be regarded as a variety of Liciii.

Ehrenbergii.

35. L. remuloides Mer. | fig. 25].

Valve very narrow, composed of two distinct parts of almost

equal length, upper part linear, with superior apcx rounded, abru-
ptly passing into the inferior part, which is much narrower, gra-
dually tapering to the lower apex, the latter not inllated. Pseudora-
phe Une, striae very fine. Girdlc face very narrow, linear in its up-
per part, with angles subacute. Septa very shallow (0.0048 mm.)
but not marginai, straight, very thin” septal puncta small, round, di-
stinct. Length 0.126 mm., breadth of the upper linear part of the

valve 0.007 rn'Ti-

Locality : Black sea (near lalta, Crimea), very rare.

The valve has some resemblance with that of L. monterevana
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Mer., but the girdlc lacc is vcry differcnt; the septa of the lattcr



species are very deep, and the lower apex of the valve is inflated.

Thy are not related to one another.

30. L. rostrata Mer. [fig. 20].

Valve narrow, cuneate, gradually attenuated towards the lower
end, with usually straight margins, abruptly attenuated at the upper
end forming a long narrow rostrum, inferior apex narrow, acute.
Pseudoraphe distinct, striae usually distinct at an ordinary magni-
fying power, 13-14 in 001 mm. in the middle part. Girdle face nar-
row, linear in its upper '/, or '/, (sometimes even more), with an-
gles subacute, margins rather strong, becoming thin at the upper
part Septa very deep (0.012 mm.), thin, moderatly arcuate, parallel
above the septal puncta, the latter round, very distinct. Endochrome
granular. Length 0.0yS-0.né mm., breadth of the girdle face 0.0 io5-

0.019 mm., breadth of the valve 0.0048-0.0072 mm.

Locality: Black sea (lalta, Sebastopol), common! Mediterranean
(Villefranche), not rare! Adriatic (Pola, Ancona), rather rare! Cali-

fornia (San Fedro), rare (type.”™).

The form of the valve is nearly the same as in L. proboscidea
Mer., but the latter is much more delicate, its size smaller, the
striae much finer, the girdle face cuneate. Nevertheless there can
be but little doubt that this species has originated directly from L.

rostrata.

37. L. semiasymmetrica Mer. [fig. 27J.



Valve narrow, davate, partly symmetrical, partly more or less
asymmetrical, inflated in the upper third, somewhat abruptly atte-
nuated in the midle or below, slightly attenuated towards the supe-
rior end which is broader than the inferior and more or less pro-
duced with apex rounded. lower end narrow; in the asymmetrical
type the valve is more or less arcuate, abruptly attenuated in its
middle part on one side (the concave one) only. fAseudoraphe inde-

finite, striae very fine. Girdle f*ice narrow, cuneate, with upper an-
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gles sliyhliy rounded, outlines delicate; septa deep (0.0033 mm.),
thin, faintly arcuate, septal puncta small, round, very distinct. En-
dochrome granular. Length 0.025-0.053 mm,, breadth of the girdle

face 0.0070-0.017 mm., breadth of the valve 0.0043-0.0055 mm. ,

Locality : Black sea (Goursouf, Crimea, rather common) ! Mediter-

ranean (Villefranche), rare.

This curious species has valves partly symmetrical, partly asym-
metrical. both lypes being about of the same frequency. It is cer-
tainly nearly related to L. proboscidea Aler., but the valves of the
latter are never asymmetrical, the proboscis or rostrum is usually

much more distinct, the septa in the average are deeper.

38. L. spicula Aler. [fig. 28].



Valve exstremely narrow, spicula like, slightly attenuated from

the upper third to the summit which is rounded, upper part so-

mewhat produccd ; gradually attenuated towards the inferior apex,

the latter acute. Striae very fine. Girdle face narrow, cuneate. with
upper angles subacute, outlines delicate; septa deep (0.052 mm.),
very thin, bccoming stronger above the septal puncta, where thev

are but very sliglitly divergent, septal puncta very small. Forming

small colonies of from 2 to 8 individuals on short dichotomeously
divided stipes. composed of two layers, the inner being thinner but
denser than the outer. Length 0.038-0.0406 mm., breadth of the girdle

face 0.0067-0.0076 mm., breadth of the valve 0.0024-0.0029 mm.

Locality: Adriatic (Pola), rather common.

This species has the most narrow valves known, the other ex-

treme being represented by L. Baileyi Lewis. The somewhat rostrate

upper end of the valve reminds L, proboscidea ; further examination

might prove it to be a variety of the latter. As is stands now | see

howewer no suQicient reason to consider it as such.

39. L. subundulata Mer. [tig. 2)].

Valve very narrow, bacilliform, with one or two usually faint con-

strictions. very slightly attenuated towards the inferior apa\ wilh au
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most parallel margin, becoming more strongly attenuateci near the
lower end, which is conical, terminating in a point, upper end some-
what attenuated, with apex rounded. Pseudoraphe fine, striae very
variable, from 12 to 17 in 0.0 1 in the middle. Girdle face very

narrow, linear, becoming suddenly conical at the lower end, upper
angles slightly rounded; septa very shallow (0.0014 mm.), some-

times quite superficial, straight, thin, septal puncta very distinct,
elongated. Endochrome granular. Length 0.0605-0.048 mm. (average
of 25 cases 0.121 mm.), breadth of the girdle face 0.0007-0.01 14 mm.,

breadth of the valve 0.0038-0.0072 mm.

Locality: Adriatic (Pola), common! Black sea (Sebastopol), very

rare.

The girdle face of this very peculiar species reminds much more
a Synedra than a Licmophora. The variation in size is unusually

great.

40. L. subundulata var. tenella Mer.

Differs from the type species by its smaller size and more deli-

cate appearance, the constrictions of the valve are fainter, usually
indistinct, the girdle face broader, the septa almost always superfi-
cial, with very small marginai puncta, the striae finer, 18-22in 0.0 1
mm. Length 0. 0476-0. 0655 mm.. breadth of the girdle face 0.0057-

0.0095 mm., breadth of the valve 0.0029-0.0033 mm,

Locality: Adriatic (Pola), rather rare, mixed with the type.



41. L. Thumii Mer. [fig. 30].

Valve of medium breadth, strongly davate, slightly arcuate and
asymmetrical, rarely symmetrical, upper part inflated, attenuated to-
wards the superior apex which is broad, truncate; abruptly attenua-
ted at the superior '/* becoming narrow and almost linear, inferior
apex slightly inflated. Pseudoraphe broad, very distinct, terminating
at the summit of the valve in a pseudonodule, striae 16-17 " O-oi
mm. at the lower end as well as in the middle. Girdle face cunea-

te, with upper angles subacute: frustule rather strong. Septa deep
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(0.0i52 mm.), slightly arcuate, thin below the septal puncta, thick
obove them. Length 0.093-0.179 mm , breadth of the valve 0.0ii-

0.017 mm.

Locality: California (Monterey), common.

L. Thumii has no dose relation to any other species. | need not

to explain in whose honour | bave named this species, every dia-

tomist knowing M.r E. Thum, of Leipzig.
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ESSAY

OF A NATURAL CLASSIFICATION OF THE LICMOPHORAE

The genus Licmophora from a comparatively small one, as it has
been heretofore, having now grown up lo a large one, it has hecome
neccssary to distrihute the numerous species and varieties in natu-
rai groupes according to their aijinities. The system of Grunow ba-
sed on a single character — the depth of the septa is by this vcry
reason an artificial one, and in fact both of bis groupes, the Subse-
ptatae and Profundeseptatae contain the most heterogeneous forms,
and at the same time separate species, which are closely allied, as
for instance L. Ehrenbergii from L. Gruiiowii, or L. dahnatica from

L. paradoxa. A naturai system must take in consideration not one

characteristic only, but ali of the chracteristics.

In my Monography, if 1 ever succeed to publish it, | will deal
with this question more in detail, at the present time | will only
give a short characteristic of the difterent groupes which can be esta-

blished with a list of species belonging to each of them.

I. Placatae. — Valve narrow, striae very line, sepia quite super-

Jicial, frustale delicate, endoclirome composcd of 2-* plates, stipes struc-

turless (compound and striate in /.. Jiai'elhila).

1. L. biplacaia Mer.

2. L. giiadripiacata Mer.



3. L. flabellata (Carmichael) C. y\gardh.

4. — var. parva Mer.

Il. Dublae. — Valve usually more or less bacilliform, slightiy at-

tenuated from the very summit which is broadly rounded, striae very
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variable, sepia shalloxv, usually snpcrjiciai and straight, frustule usually

Avith thicit walh, stipes short.

1. L. dubia Grun.

2. — var. adriatica Mer.

3. — var, finmarchica Grun.

4. — var. latior Mer.

5. L. politica Mer.

6. L. ovuliun Mer,

7. L. adriatica Mer,



8. X. anglica (Kutz,) Grun.

9. 7v. Oedipus (Kutz.) Grnn.

10. L. Jiirgensii Ag.

11. — var. intermedia Grnn.

12. — var. chersouensis Grun.

i3. — var. capensis Grun.

14. L. cousiriclu Grun.
i5, L. Reichardti Grun.

" 16. /., penna gna Mer,

Ill. Debiles. — Valve usually davate, abruptly attenuateci, with

lo\ver part very narrow, superior apex usually acute, pseudoraphe

fine, sepia shallozu, with septal puncta distinct, round. Usually de-

licate forms, with thin walls. Endochrome with granules more or

less irregular or elongated. Sessil or on short stipes with differen-

tiated axial part.

i. L. debilis (Kutz.) Grun.

2. L. haslala Mer,

3. — var. clavata Mer.

4. L. capitata Mer.



5. L. infiala Mer.

6. — var. intermedia Mer.

7. L. parasitica Mer.

8. L. membranacea Mer.

9. L. remuloides Mer.

10. L. remulus Grun.
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il. L. gigantca Mcr.

} 12. L. siibuudiilata Mer.

?i3. — var. tendla Aler.

IV. Paradoxae. — Valve with upper apex rounded, lower end

more or less produced, pseudoraphe usually very distiuct, striae fine,
girdle face with angles rounded, septa usually deep, stipcs elongaled,
composed of iwo lavers (except in L. grandis), raniification very pe-
culiar, not dichotomic (see diagram on p. i52 of La Nuova Nota-

risia 1901}.



1. L. pamdoxa C. Agardh.

N

. L. gracilis (Kutz.) Grun.

w

. L. dalmatica (Kutz, Grun.

4. — var, parva Mer.

5. — var. tenella Grun,

6. L. communis (Heiberg.”) Grun.

7. L. lata Mer.

8. L. hyalina (Ku*z.) Grun.

9. L. tincta (Ag.) Grun.

} 10. L, grandis (Kiitz.) Grun.

V. Profundeseptatae. — Valve similar to that of Paradoxae, striad

distinct at the lower end, sepia very deep, parallcl below the septal

puncta, Stipes short, structurless.

1. L. profundeseptata Mer,

2. L, Monksiae Mer.



VI. Lyngbyeae. — Valve narrow, gradually attenuated towards the

lower end, upper pari attenuated, often rostrate, striae more or less

distinct, not very fine (usually 12-16 in 0.01 mm.), sepia deep.

1. L. Lynghyei (Kutz.) Grun,

2. — var. Pappeana Grun,

3. L. pacifica Mer.

4. L. teliuis (Kutz.) Grun.

5. L. rostrata Mer.
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6. L. proboscidca Mei*.

7. L. spicula Mer.

8. L. semiasymmefrica Mer.

VII. Perstriatae. — Valve usually broad, witth upper end more

or less acuminate, pseudoraphe very broad, striae robust (6-12 in

0.01 mm.). Robust forms, with thick walls. Usually sessil.



1. L. Ehrenbergii (Kutz.) Grun.

2. —var. ovata (W. Sm.) Grun.

3. — var. fungoides Mer.

4. ~ var. subconstricta Mer.

5. — var. tenuistriata Mer.

6. L. Grunowii Mer.

7. — var. dongata Mer.

8. L. mediterranea Mer.

9. — var. adriatica Mer.

10. L. elegans Mer.

11. i. angustata Grun.

12. L. redondina Mer.

i3. Z. calif arnica Grun.

14. Z. Tcamtscliatica Grun.

Incertae sedis.

1. L. Thtimii Mer.



2. Z. araphidiea Mer.

3. Z. Cro"Nerii Grun.

4. L. longissima Leud. Fortm.

5. Z. Baileyi Lewis.

6. Z. niibecida (Kutz.) Grun.

7. Z. montercvana Mer.
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RELATIVE DEPTII OF TUE SEPTY\

In my descriptions of Licmophorae | have introduced the direct
measurement of the depth of the septa taken from the summit of the
valve to the inner margin of the septum or, in the girdle face, from
the upper margin of the frustale to the septa! puncta. The absolutc
value of this measure does not however represent the real degree
of the deepness of the septa in a given species : they can be abso-
lutly deep, as in L. araphidiea, where they have a length of 0.0143
mm., more than those of /.. profundcsepiata, which are only 0.0 io5

mm. deep and stili relati vely to the size of the frustule they are



shallow in /.. araphidiea while in L. profundeseptata they are very

deep. It is therefore necessary to take this character not in its ab-

solutc value but in its relation to a uniform size of the frustules.

The following table (bascd on more than two thousands measure-

ments) shows the relative depth of the septa of different species, the

size of each species being supposed equal to 0.i mm. AH septa

below 0.008 mm. can be regarded as shallow, ali above 0.008 (inclu-

sive) - as deep.

L. siihundiiiala Mer.

L. per magna Mer. .

L. elegans Mer.

L. Jiirgensii Ag.

L. remnloides Mer. .

L. angli si aia Gr.

L. infiala Mer.

L. bastata Mer.

L. araphidiea Mer. .

L. dalmatica var. parva A



L. Reichardti Gr.

L. capensis Gr.

L. Ehrenbergii (Kz.) Gr

L. membranacea Mer.

L. debilis (Kz.) Gr. .

0.00 1:) mm.

0.0028 »

0.0033 »

0.0033 »

0.0038 ji

0.0040 »

0.0042 »

0.0043 i>

0.0044 >



0.0047 »

0.0048 j)

0.0049 "

0.0064 *

0.0059 »

0.0002 »
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L. gracifis (Kz.) Gr.

L. parasi/tea Mer. .

L. dalmatica (Kz.) Gr.

L. tenuis (Kz.) Gr.

L. Grunozvii Mer.

L. semiasymmetrica Mer.



. medilerranca Mer

. grandis (Kz.) Gr

. paradoxa Ag.

. Lyngbyei (Kz) G

. spicula Mer.

. Thumii Mer.

. rostrata Mer.

. proboscidea Mer

. commiinis (Heib..?) Gr

. pacifica Mer.

. la/a Mer. .

. cali fornica Gr.

. Monhsiae Mer.

. profiindeseplala Mer



0.0070 mm.

0.0072 »

0.0077 »

0.0084 »

0.0085 »

0.0090 »

0.0090 »

0.0095 »

0.0i03 »

0.0119 »

0.0120 »

0.0120 B

0.0129 »

0.0134"

0.01 38 »



0.0140 »

0.0164 »

0.0iISS B

0.0233 »

0.0273 >
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Explanation of figures.

Fig. I. Liciiiophora adriatica Mer. Adriatic (Fiume); magnif. 630.

» 2. Licmoplwra biplacata Mer. Left figure girdle face with cell-contents.

Villefranche ; magnif. about 3000.

» 3. Licniophora dubia var. latior Mer. California; magnif. 630.

» 4. Licmophora elegans Mer. Genua; magnif. 630.

» 5. Licmophora Ehrenhergii var. fungoides Mer. Kertsch (Crimea) fossi 1 ;

magnif. 630.



» 6. Licmophora Ehrenbcrgii\7xx. subconstricta Mer. Adriatic (Ouarnero); ma-

gnif. 630.

» 7. Licmophora Grunowii Mer. lalta (Crimea); magnif. 630.

» 8. Licmophora Crwwozt/» var. <?«”rt/'rt Mer. Black sea (Crimea) ; magnif. 630.

» 9. LiciHOphora debilis (‘Kiitz.) Grun. ; magnif 630.

» 10. Licmophora hastata Mer. (debilis var.?) Mediterranean ; magnif. 630.

» Il. LJcmophora hastata var. clavata Mer. Black sea (Crimea); magnif. 630.

» 12, Licmophora itiflata Mer. Sebastopole ; magnif. 630

» 13. Licmophora lata Mer. California; magnif. 630.

» 14. Licmophora mediterranea "NI*x. Villefranche; magnif 630.

» 15. Licmophora iiiediterratiea var. adriatica Mer. Ancona; magnif. 630.

» 16. LAcmophora Moitksiae Mer. California; magnif. 945.

» 17. Licmophora mofitereyana Mer. California; magnif. 630.

» 18. Licmophora ovulum Mer. New Jersey U. S. A. ; magnif. 630.



» 19.

» 20.

» 21.

» 22.

» 23.

» 24.

Licmophora parasitica Mer. Villefranche; magnif. 945.

LJcmophora peiinagna Mer. New Guinea; magnif. 630.

Licmophora pontica Mer. Black sea (Theodosia); magnif. 630.

Licmophora proboscidea Mer. Adriatic (Pola); magnif. 630.

Licmophora pi‘ofiindeseptata Mer. Villefranche; magnif. 630.

Licmophora quadriplacata Mer. with cell-contents. Villefranche; ma-

gnif- 945-

» 25.

» 26.

» 27.

» 28.

» 29.

» 30.

Licmophora reiiuiloides Mer. Black sea (Crimea); magnif. 630.

Licmophora rostrata Mer. Sebastopole ; magnif. 630.

Licmophora semiasymmctrica Mer. Black sea (Crimea); magnif. 1260.

Licmophora spicula Mer. Adriatic (Pola); magnif. 630.

Licmophora sabundulata Mer. Adriatic (Pola); magnif. 630.

Licmophora Thumii Mer. California; magnif. 630.
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