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During the cruis~ of "Michael Sars" 1910 a ¡ich phyto-
plankton material was col!ected, net samples, pump
samples and quantitative samples. The latter were centri-
fuged and counted on board by the botanist of the Expedi-
tion, professor Dr. H. H. GRAN who also examined the
other samples, partly before fixation. The results of these
investigations in regard to the composition of the phyto-
plankton societies in the various regions, the distribution
of the most important species and the variation in the
different species in different conditions of life, ha ve becn
published by him in the section on pelagic plant life in:
l\1URRAYand HJORT: The Depths of the Ocean, 1912 and
in: Atlanterhavet, 1912 by the same authors.

Parts of net and pump samples were after fixation
kept in small bottles with alcohol as preserving matter.
This preserved material was in 1934 handed to me for
c10ser examination and compilation of species lists. A
report on the Tintinnoinea fram this material has been
published (GAARDER1946) and the present paper deals
with the diatoms (Bacil!ariophyceae).

The species lists r have gathered in the tablcs r-v,
fol!owing GRAN',.; cxample in dividing the "Michael Sars"
rou te in 5 parts:

Area I: The coast banks oí :\orth Europe.
II: The coast banks oí South Enrope and North Africa.

!II: The Centra! Atlantic írom the Canaries to the Azores,
and írom the Azores to the :"c",foundland Banks.

IV: The Newfoundland Banks.

Area V: The northern Atlantic section (no", including thc
stations ncar Rockall and Shetland).

A few samples were dried up wheri 1 received thc mate-
rial. New alcohol was added to them and thc precipitate
carefully washed, but the species lists in question are
rather incomplete. They are markcd in the tablcs with
an asterisk.

The diatoms were mostly examined in water. When
distinct c1assification was based upon the fine valve struc-
ture, they were examined in Hyrax. For identification
of the species HUSTEDT'S monography of diatoms (1930-
37) has been of great value and with a few exceptions 1
have fol!owed the nomenc1ature of this work. In the fol-
lowing treatment of thc different species (alphabetically
arranged) references have been made to HUSTEDT'S lists
of synonyms, descriptions and illustrations.

As most of the diatoms in this material are wel! known
from earlier investigations, 1 have only in a fe\\ cases found
it necessary to 'give original figures and more extensive
descriptions. The species in question may not be treated
in the monography of HUSTEDTat al!, or my view of their
limitations may deviate from that of HUSTEDT. The genus
Thalassiosira has been represented by specimen" which
did not c10sely agree with any species described in the
literature at hand. 1 ha ve, therefore, preliminarily set up
two new species: T. coronata (p. 30, fig. 17) and T. minima
(p. 31, fig. 18). In addition a new form pentagona of
Ditylum Brightwellii (p. ] 9) and a new form bidens of
Rhizosolenia Bergonii (p. 25, fig. 11a) have been set up.
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AREA 1.
9/4 49° 27' K So 36' W

10/4 49° 30' N 9° 42' W
10/4 49° 32' N 10° 49' \V
10/+ 49° 38' N 11° 35' W
15j4 Queenstown.
16/4 51°24'N 9°27'W
17/+ 49° 54' N 12° 10' W
18/4 47° 49' N 10° 52' W
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23
25
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27
28

36° 5' N 4° 42' W
35° 25' N 6° 25' W

Spauish B'l.Y.
35°42'N 6°51'\<\,
35° 32' N 7° 7' \V
35° 40' ~ 8° 16' \\'

Spauish Bay.
36° 31' N 7° l' \V
36° O' N 7° 19' W
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Pump sample

AH.EA Ir.
21/4 44° 25' 1\ 9° 18' W
21/4 43° 11' N 9° 26' W
22/4 H ° 32' N 9° 5' \;\"
22/+ Coast 01 Portugal
25/4 Gibraltar Str<lit.
29/4 35° 56' N 5° 43' W
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station station stalion

29 9/5 35° 10' N 7° 55' W 50 ~/6 30° ~' :\ 31" 19' \Y 77 10/7 47° 18' !\ HO 54' W
30 10/5 34° 38' X 8° 22' VlT 51 6/6 31° 20' C\ 35° 7' \\' 80 11/7 47° 3-V N 43° 11' \Y
31 10/5 33° 47' N 8° 27' W 53 9lfi 34° 59' C\ ,13" 1'\\,
32 10/5 33° 27' N 8° 32' \V 54 10/6 35° 37' N 30° 15' \\'

PUtllp s<lllljJlc 11/5 eoú,,! 01 ,Uarocco, 58 12/6 37° 38' ~ 29° 20' \V :\lmA V

3+ 13/5 28° 52' X HO 16' vV Fa,'''¡ 17/6 Xl a 12/7 48° 2' !\ 39° 55' \\'
35 18/5 27° 27' X 14" 52' \\' 59 17/6 38° 30' C\ 28° 37' \V 83 14/7 48° 30' l\' 33° 35' \-Y
36 19/5 26° 12' N 1+" 26' W 60 20/6 37° 9' " 38° 5' \Y 8+ 15/7 48° 4'N 32< 25' W
37 20/5 26° 6' l\' HO 33' W 63 22/6 36° 5' :.; 43° 58' ,,- 85 15/7 47" 58']'\ 31°41'\\'
38 20/5 26° 3' K HO 36' \V 64 24/6 34° H' N 4r 52' v\' 86 16/7 47° 29' N 30° 20' \Y
39 20/5 26° 3'N J5° O' \V 65 25/6 37° 12' N 48° 30' \V 87 17/7 46" 48' N 27° 46' ,,'
40 22/5 28° 15' N 13° 29' W 66 26/6 39° :~O'N ·19°42' \V 813 18/7 45° 26' N 25° 45' W

68 21',/6 39" 20' J\ 50° 50' \\' 90 21/7 46° 58' N 19° 6'W
AREA IlI. (,9 29/6 41° 39' C\ 51° 4' ,,' 92 23/7 48029' N 13° 55' W

44 28/5 28° 37' N 19° 8'W 97 4/8 56° 15' N So 28' \V

46 29/5 28° 56' N 21° 45' W AREA l\', 98 5/8 56° 33' N 9° 30' W

48 31/5 28° 54' N 24° 14' W 70 30/6 42" 59' N 51° 15'\" 99 6/8 57° 45' N 13° 40' W

49 e 2/6 29° 7'N 25° 32' W 76 9/7 47° 11'.; 47° 6' VI' 103 10/8 60° 26' N 2° 34' W



TAXONOMICAL AND FLORISTICAL OBSERVATIONS
GENERA AND SPECIES IN ALPHABETICAL üRDER

ActinocycIus Ehrenbergii Ralfs.
HUSTEDT 1930, p. 525, fig. 298.

Area I: Sts. 3,10.
Il: Sts. 22, 35, 36, 39.

TII: Sts. 50, Fáya!.

At a few stations on the coastal banks of Europe and
Africa, single specimens of this cosmopolitan species oc-
curred. Otherwise it was found at the deep sea station
SO between the Canaries and the Sargasso Sea and at
'Payal (Azores).

ActinocycIus subtilis (Gregory) Ralfs.
HUSTEDT 1930, p. 534, fig. 304.

Arca IIl: Sts. 49c, Faya!.

One single specimen of this tropical species was obser-
ved in the 200-100 m sample from Station 49c, between
the Canary Islands and the Sargasso Sea.

A few ceUs were also recorded from the Fayal station
(Azores). It is known previously from the same area.

n:ameter about 90 p.

ActinocycIus tenuissimus Cleve.
HUSTEDT 1930, p. 535, fig. 305.

Arca Ir: Sts. 19, 20, 38, 40.
I Ir: Sts. 46, 50-53, Fayal, 59, 63, 64, 68.

Single specimens, clas5ified as belonging to this species,
were recorded from several stations between the Mediter-
Tanean and Newfoundland.

.Diameter 72-98 p.

Actinoptychus splendens (Shadbolt) Ralfs.
HUSTEDT 1930, p. 478, fig. 265.

Area Ir: Sts. 35, 37.

On the coastal banks between the Canaries and Cape
Bojador this species was observed at two stations. Both
this and the fol1owing species are typical coastal forms.

Actinoptychus undulatus (Bailey) Ralfs.
HUSTEDT 1930, p. 475, fig. 264.

Arca 1: Sts. 1-3, 5, 7, 10.
Il: Sts. 11, 18, 19, 22, 32, 34, 36-38, 40.

IrI: Sto Faya!.

This characteristic species was rather common on the
first part of the route, from Ireland to Cape Bojador, and
it was also observed at Fayal (Azores). It never occurred
in any abundance, often singly.

Asterionella japonica Cleve.
HUSTEDT 1931-37, p. 254, fig. 734.

Area I: Sto 3, Pllmp samplc 15/4, Sto 10.
l[: Sto 36.

This ncritic species was observed in the samples from
Queenstown (Ireland) and Cape Bojador and in addition
it occurred at two stations betwecn Ireland and Spain.

Asterionella notata Grunow.
HUSTEDT 1931-37, p. 254, fig. 733.

Arca TI: Sts. 34, 35.
IT1: Sts. Faya!, 59.

This more southern neritic species was recorded from
the Canary Islands and thc Azores.

Asterolampra Grevillei (Wallich) Greville.
HUSTEDT 1930, p. 489, fig. 274.

Arca III: St. 64.

In the 200-0 m sample from the Sargasso Sea station
64 a few specimens occurred which were classified as be-
longing to this species.

Asterolampra marylandica Ehrenberg.
HUSTEDT 1930, p. 485, figs. 270,271.

Arca III: Sts. 49c-51, 64.

Single specimens were observed at 3 stations betwcen
the Canaries and the Sargasso Sea and at the Sargasso Sea
station 64.



Asterolampra Van Heurckii J. Brun.
HUSTEDT 1930, p. 487, fig. 272.

Area III: Sts. 54, 64.

This species occurred in a considerable number at the
Sargasso Sea station 64 together with the preceding species.
Some few specimens were also observed south of the
Azores.

Asteromphalus arachne (Brébisson) Ralfs.
HUSTEDT 1930, p. 493, fig. 276.

Area In: Sto 64.

One single specimen was observed in the 200-0 m
sample from the Sargasso Sea station 64.

Asteromphalus flabellatus (Brébisson) Greville.
HUSTEDT 1930, p. 498, fig. 279.

Area I: Sto 10.
n: Sts. 27, 39.

nI: Sts. 46, 49c. 51, 59-63.

The species was observed north of Spain, in the Spanish
Bay and off Cape Bojador. It also occurred at a few sta-
tions on the southern Atlantic route, most often singly.

In the 100--0 m sample from Station 63 a specimen
was observed which was nearly circular and had 10 rays.
Diameter 65 fl.

Asteromphalus heptactis (Brébisson) Ralfs.
HUSTEDT 1930, p. 494, figs. 275, 277.

Area I: Sts. 3, 4, 7-10.
1I: Sts. 11, 22.

III: Sts. 54, 64.
V: Sts. 85, 87-92.

This was the most common Asteromphaltts species,
especial1y frequent in the northern regions, between Ireland
and Spain, and cm the latter 2/3 of the northern Atlantic
raute. Otherwise it occurred in the Spanish Bay, and
single specimens were observed south of the Azores and
at the Sargasso Sea station 64.

Asteromphalus robustus Castracane.
HUSTEDT 1930, p. 496, fig. 278.

Area II: Sto 28.
III: Sto 54.

A few specimens were observed at one station in the
Spanish Bay and one south of the Azores.

Aulacodiscus nigricans Tempere et Brun.

Fig.2.

A ulacodiscus nigricans, BRUN et TEMPERE 1889, p. 20, pl. IV. fig. 1.
.4ulacodisClls lIigriwlIs. A. SCIHIIDT, Atlas, pl. 169, figs. 6. 7.

Area II 1St. Fayal.

In the surface sample from the Horta harbour, Fayal,
Azores, some A ltlacodiscus specimens occurred which most
probably belong to the species A. nigricans, found fossil
in Sendai and Vedo, Japan, described by TEMPERE and
BRUN (1889) and il!ustrated in SCI-IMIDT'SAtlas.

Diameter 95-160 fl.
The valve is more or less undulated both radial1y and

concentrical!y. The primary rays lie on elevated ridges
bearing pracesses on their outer ends near the border of
the valve (see fig. 2c). The valve rises concave-convexly
fram the border to about 1/3 of radius, then fal!s
convex-concavely making a shoulder between the ridges.
The central part may again be somewhat elevated. The
central part, the primary rays and the shoulder between
them are then in focus at the same time (see fig. 2a).
The angular outline of the shoulder zone is not so pronoun-
ced on al! speeimens. Some valves may look very much
like fig. 7 of SCHMIDT.

TEMPERE and BRUN do not mention the number of
processes. The figure given, however, and both figures in
SCHMIDT'SAtlas show 7 processes like al! the specimens
from Station Fayal.

The markings at high level look round with central
dot (see fig. 2b), at low level angular. They are loosely
arranged in the centre; within the compartments they
are arranged in rows paral!el to the middle one (see fig. 2d).
Near the border a few extra rows are inserted. The mar-
kings decrease a little in size towards the border (4-5 in
10 fl in the middle of the valve, 5-6 in 10 fl at the border).

The fin-like stripes on the sides of the ridges, indi-
cated in the figures of SCHMIDT,but not visible in the
original figure, have not been observed in my specimens.
(The arrangement of the markings on the sides of the
ridges may give an impression of "stries pennées tournées
vers l'extérieure"). The larger and more prominent
markings, mentioned in the description and indicated in
the original figure, 1 have not been able to distinguish.
They are also lacking in SCHMIDT'S figures. The peri-
pheric "ligne de ponctuations serrées" shown in the figure
of BRUN consists in the "Michael Sars" specimens of short
close lines (12-15 in 10 fl) like those shown in fig. 6 of
SCHMIDT. (See fig. 2d).

The fine granulation of the surface between the mar-
kings is clearly shown in fig. 2b. The whole cel1 has a
brownish colour.
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Fig. 2.. -1 ulacodiscus nigricCllls. St. Faya!. a. and c. a little diagrammatic, showing processes, primary rays, cOllcentrical and radial
undulation. b. central part, al! markings seen at high level, granulation between them indicated. d. peripheric striae, process and
arrangement of markings within a sector.

Bacteriastrum comosum Pavillard.
HUSTEDT 1930, p. 622, fig. 361.

Area 1: Sts. 3, 4, 7-10.
II: Sto 23.

Ocean. Well developed chains were exclusively observed
in material from the area between Ireland and Spain.

"'ell developed chains of this eastern tropical species
were found in the area between Ireland and Spain and
also at one station in the Spanish Bay. In European
waters it has previously been recorded from the Medi-
terranean only.

Bacteriastrum elegans Pavillard.
Fig.3.

HUSTEDT 1930, p.621, fig. 360.

Area 1: Sts. 3, 4, 7-10.
II: Sts. 20, 22, 34.

PAVILLARD(1916, p. 28, pl. 1, fig. 2) has described this
species from the Mediterranean. He suggests later (1925,
p. 39), however, that the majority of specimens classified
as B. varians Lauder from the Temperate Atlantic mU5t
also be referred to this species. In the "Michael Sars"
material it was recorded from the area between Ireland
and Spain, from the Spanish Bay and from off the Canary
Islands.

Bacteriastrum delicatulum Cleve.
HUSTEDT 1930, p. 612, fig. 353.

Area 1: Sts. 3, 7, 10.



[RÉP:OF THE "MICHAEL SARS" NOHTH

Fig. 3. Bacteriastruln elegans. Sto 7. a. auxospore in sidc ,-icw (with rest of pcri-
zonium). b. the same auxosporc in valve vie\\'. c. chain originating fram auxo-
sporc? d. crackcd spore, incomplctc.

In the 50-20 m and 100-45 m samples from Station
7 and the 50-0 m sample from Station 9 south of Ireland
auxospores were observed. They are formed in a manner
similar to that known from the genus Chaetoceros. After
a preceding prolongation of the mother cell the whole
content of it is pushed out through a small opening in
the girdle region of thc ccll in the form of a bladder. In
this bladder the development of the new cell takes place,
its pervalvar axis being perpendicular to that of the mother
cel!. The diameter of the new cell is about three times
that of the mother cel! (21-22 p: 7,5 p). The height of
the new cell varies from 10,51( to 15 p. Both valves are
a little rounded and furnished with 10--16 rather thin
somewhat curved marginal bristles. (See fig. 3a and b,
in fig. 3a a little rest of the perizonium has been left).

Most probably the auxospore at once start5 the devel-
opment of a new Bacteriastrmn chain. In the above named
samples chains consisting of 4 to 8 cells were observed
having about the same diameter (22-24/1) as the auxo-
spores. The outer valve of the terminal cells was a little
more rounded than the rest, and it was most often furnished
with thin marginal bristles or remnants of such bristles
(see fig. 3c). Neither of thesE' chains showed the charac-
teristic terminal bristles of the species. These will probably
develop later on.

This auxospore might possibly be identic with Bacte-
rias/rum solitarium Mangin (1912, p. 37, fig. 24). However,
as the cells of the latter are greater (diameter 42-48 p),

the bristles more numerous (30-40) and most often placcd
on one valve only, it seems more reasonable to consider
B. solitarium as the auxospore of some other Bacteriastrum
species. Auxospores containing resting spores, such as
now and then have been found in the B. solitarium cells,
were never observed in the "Michael Sars" samples.

While preparing the manuscript 1 was informed of a
paper of TAFALL(1935) where auxospore formation in
Bacteriastrum hyalinum Lauder in material from the
north-west coast of Spain is described. Theprocess was
the same as in B. elegans, but the auxospore itself was a
little different. Most often only one of the val ves was
furnished with bristles, the number of which being much
higher (37-40) than in the B. elegans auxospores. And
the diameter of the auxospore was only about twice that
of the mother cel!. Like the auxospores of B. elegans they
seem to start the development of new chains at once.

TAFALLsuggests that B. solitarium might be a phase
in the auxospore reproduction in B. hyalinum. The cells
have much in common, such as size, number of bristles
and most often bristles on one of the valves only. (Accor-
ding to LEBouR (1930) the primary valve of the fully-
formed resting spore of B. hyalinum is covered with fine
spicules Such have not as yet been seen on the resting
spore formed in the B. solüarium cell).

Still later 1 disc(¡vered that SUBRAHMANYAN(1945)
has found auxospores in Bacteriastrum varians Lauder
from the Madras Coast. These auxospores are very much



like those of B. elegans. The diameter is about two and
a half times that of the mother cell, and the figures show
the number of marginal bristles 16-18. (In figs. lc and
3 it seems as if the pervalvar axis of the auxospore runs
parallel to that of the mother cell, but this is prabably
not the case). The auxospores of B. varians also start
developing new chains at once, without forming resting
spores.

Bacteriastrum elongatum Cleve.
HUSTEDT 1930, p. 617, fig. 3.'l7.

Area l: Sts. 4, 7. 9.

This was also observed in the area between Ireland and
Spain together with the 3 preceding species.

Bacteriastrum hyalinum Lauder.
HUSTEDT 1930, p. 615. fig. 354.

'Bacteriastrum solitarium, MANGIN 1912, p. 37, fig. 24.

Area I: Sto 10.
Il: Pump samples 22(4,25(4, Sts. IR, 20, 22, 27, 32, Pump

sample 11/5, Sto 36.

This species was observed as far south as off Cape
Bojador. It occurred fairly frequently along the coasts
of Spain, Portugal and North-West Africa. Like B.
delicatulum it has a wide distribution in the North Atlantic.

Recently TAFALL(1935) has described auxospores of
this species in material fram the north-west coast of
Spain. He suggests that Bacteriastrum solitarium Mangin
might be a phase in the repraduction of these auxospores.
(Cpr. B. elegans).

Bacteriastrum spp.

Area l: Sts. 3, 10.
Il: Sts. 11, 18, 23, 25, 28, 34, 35, 37, 39.

lIT: Sts. 44, 50-58, 59-69.
V: Sts. Bla, 85, 87, 88.

The species of Bacteriastrum can only be classified with
certainty when both ends of the cell are well developed.
In most of the samples in the "Michael Sars" material only
fragments of chains were to be found, and accordingly
they must remain unclassified and were listed as Bacteria-
strum spp.

The genus Bacteriastrum had a wide distribution in
the area. It was lacking, however, on the Newfoundland
Banks and at the stations north of Ireland.

Biddulphia aurita (Lyngbye) Brébisson et Godey
Fig.4.

HUSTEDT 1930, p. 846, fig. 501.

Area 1: Sto 3, Pump sample 15(4.
TII: st. Faya!.

A few specimens of this littoral species were observed
in samples fram the harbours of Queenstown (Ireland) and
Horta (Fayal, Azores),
otherwise only from
one station south of
Ireland.

At the latter sta-
tion (3) the species was
represented as var. mi-
nima Grunow (VAN
HEuRCK 1880-85, p.
205, pl. XCVIII, figs.
11-13)whichHusTEDT,
however, includes in
the main species. See
fig. 4.

<>
Fig.4. Biddulphia allrita varo mini111a.
Sto 3. a. cell in girdle vie\\". b. approxi-
mately median section of the same cel!.

Biddulphia mobiliensis Bailey.
HUSTEDT 1930, p. 840, fig. 495.

Area 1: Sto 1.
IT: Pump samples 22(4, 25(4, Sts. 18-20, 22, 32,

Pump sample 11(5, Sts. 35-39.

This was the most common Biddulphia species in the
"Michael Sars" area. It occurred rather frequently along
the European-African coastal banks.

Biddulphia pulchella Gray.
HUSTEDT 1930. p. 832, fig. 490.

Area IT: Sts. 36, 38-40.
TII: Sto Faya!.

This common littoral spccies occurred between the
Canary Islands and Cape Bojador and in the Horta har-
bour (Azores).

Biddulphia regia (Schultze) Ostenfeld.
HUSTEDT 1930, p. 838. fig. 494.

Area I: Sto 10.
IT: Sts. 37. 38.

lIT: Sts. Faya!, 59.

It was observed together with the closely related B.
mobiliensis off Cape Bojador. Otherwise it was found north
oí Spain and in the Azore area.



Biddulphia Tuomeyi (Bailey) Roper.
HUSTEDT 1930, p. 834, fig. 491.

Area IIl: Sto Fayal.

This speeies is widely distributed in eoastal regions of
the warmer seas. In the "Miehael Sars" area it was exclu-
sively observed in the Horta harbour (Azores).

Cerataulina Bergonii Peragallo.
HUSTEDT 1930, p. 869, fig. 517.

Area 1: Sts. 3, 4, Pump sample 15/4, Sts. 7, 9.
Il: Sto 11, Pump samples 22/4, 25/4, Sts. 20, 22, 23, 28,

32, Pump sample 11/5, Sts. 34, 36-38.
IIl: Sts. 49c, 53-64, 68.

V: Sts. 81a, 85.

This neritie speeies was very eommon in the "Miehael
Sars" material, espeeialIy on the first part of the route, from
Ireland to Cape Bojador, and around the Azores. It was
also represented at some deep-sea stations between the
Canaries and the Azores, in the Sargasso Sea and on the
first part of the northern Atlantie route.

Cerataulus Smithii Ra1fs.
HUSTEDT 1930, p. 861, fig. 513.

Area Il: Sts. 18, 19, 27, 38.

Single speeimens oeeurred at Gibraltar, on the Mediter-
ranean station, in the Spanish Bay and off Cape Bojador.

Cerataulus turgidus Ehrenberg.
HUSTEDT 1930, p. 860, fig. 512.

Area IIl: Sts. Fayal, 59.

This purely littoral speeies was exclusively observed in
the Azore area.

Chaetoceros affinis Lauder.
HUSTEDT 1930, p. 695, fig. 396.

Area 1: Sts. 1, 3, 4, 7-10.
Il: Sts. 11, 18, 20, 22-25, 27, 32, 36, 39.

This widely distributed speeies oeeurred regularl)'
between Ireland and Spain and on the route from Gibraltar
to Cape Bojador.

Chaetoceros affinis var. Willei (Gran) Hustedt.
HUSTEDT 1930, p. 697, fig. 398.

Area 1: Sts. 3, 4, 7-10.
II: Sts. 11, 18, 20, 22, 23, 28, 31, 32, 35, 38, 39.

IIl: Sts. 50, 59.

The variety was found in the same area and most often
in company with the main species. In addition it was

represented at two stations between the Canaries and the
Azores.

Chaetoceros anastomosans Grunow.
HUSTEDT 1930, p. 743, fig. 429.

Arca JT: Sts. 20, 23, 28, 35.

This neritie speeies was reeorded from the Spanish Bay,
and one single ehain was obser"ed at Station 35 near the
Canaries.

Chaetoceros atIanticus Cleve.
HUSTEDT 1930, p. 641, figs. 363, 364a, b.

Arca I: Sts. 3, 4, 7.
J V: Sts. 70-80.
V: Sts. 81a, 87, 90.

This eold water spceies was represented in the northern
part of the "Miehael Sars" area onl)': south of Ireland,
on the Newfoundland Banks and at three stations betwecn
these areas.

Chaetoceros atlanticus var. neapolitana (Schroder)
Hustedt.

HUSTEDT 1930, p. 645, fig. 366.

Area 1: Sts. 3, 4, 7-10.
II: Sts. 20, 22, 27, 34.

lIT: Sts. 44, 49c, 51-5+, 59, 63-65.
V: Sts. 81a, 87, 90, 92.

This variety was observed together with the main
species at all stations exeept on the N('wfoundland Banks.
In addition it was found in the Spanish Bay, and it was
eommon on the whole southern Atlantie route.

Chaetoceros atIanticus var. skeleton (Schütt)
Hustedt.

HUSTEDT 1930, p. 643, fig. 365.

Area I: Sto 3.
IlI: Sto 64.

V: Sto 87.

This warm water variety was very rare. Single ('hains
were reeorded from two northern and one southern sta tion
only.

Chaetoceros borealis Bailey f. typica Braarud.
HUSTEDT 1930, p. 661, fig. 375.
BRAARUD 1935, p. 92.

Area T: Sts. 4 7.
Il: Sts. 1~, 23: 32, Pump sample 11/5.

Il!: Sts. 64, 66.
IV: Sts. 76-80.
V: Sto 99.

On the basis of material from the Polar Current BRAA-
RUD(1935) proposes to maintain three forms of the species



Chaetoceros borealis: f. typica, f. concavicornis and f. varians.
Oí these only the two first named forms were represented
in the "Michael Sars" material.

The f. typica was rather common along the European-
African coastal banks. Otherwise it was very rare. A
few chains were found on the Newfoundland Banks and
at two stations to the south. A single chain \Vas recorded
from off Rockall.

Chaetoceros borealis Bailey f. concavicornis
(Mangin) Braarud.

HUSTEDT 1930, p. 665, fig. 376.
BRAARUD 1935, p. 92.

Area 1: Sts. 1-4, 7, 10.
n: Sts. 22-25, 27, 28, 31, 34, 35, 39, 40.

IIl: Sts. 44, 46, 49c, 63, 65,
V: Sts. 81a, 85, 90.

The f. concavicornis was much more common than f.
typica, It was represented on the whole route from Ireland
and back except on the Newfoundland Banks. Only at
three stations (3 and 7 south of Ireland and 23 in the
Spanish Bay) the two forms of C. borealis were found in
the same samples, otherwise they occurred alternately.

Chaetoceros brevis Schütt.
HUSTEDT 1930, p. 707, fig. 403.

Area 1: Sts. 3, 4, 7, 9.
11: Sto 23.

This neritic species was recorded from the area süuth
of Ireland and from one station in the Spanish Bay.

Chaetoceros ciuctus Gran.
Husn:DT 1930, p. 748, fig. 432.

Area 1: Sts. 3, 4. Pump sample 15/4, Sts. 7-10.
11: Pump samplc 25/4, Sts. 36-38.

This is also a neritic species, and in the "Michael Sars"
material it was limited to the European-African coastal
banks. From Station 3 south of Ireland resting spores
\Vere recorded.

Chaetoceros compres sus Lauder.
HUSTEDT 1930, p. 684, figs. 388, 389.

Area 1: Sts. 3, 4. Pump sample 15/4, Sts. 7-10.
J[: Pump sample 25/4, Sto 20, Pump sample 5/5, Sts. 22,

23, 28, 32, 34-39.
111: Sts. 63, 68.
IV: Sto 80.
V: Sts. 81a, 85.

In accordance with its Ileritic character C. compres sus
occured chiefly on the coastal banks of Europe and Africa.
It was also present on the Newfoundland Banks and the

nearest stations to the east and south. Otherwise only
a few chains were found at Station 63 on the southern
and at Station 85 on the northern Atlantic route. At
Station 3 south of Ireland chains containing resting spores
were observed. In the Queenstown harbour it was the
dominating diatom in company with C. debilis. At thc
stations 22 in the Spanish Bay and 32 off the coast oí
Marocco there occurred specimens giving a false impression
oí containing numerous minute chromatophores. By
using immersion oil, however, it became apparent that
the "chromatophores" were agglutinated minute "foreign
particles" similar to those observed on several Parundella
species from the same material (GAARDER1946).

Chaetoceros constrictus Gran.
HUSTEDT 1930, p. 694, fig. 395.

Area 1: Sts. 3, 4, 7-10.
1I: Sto 11, Pump sample 22/4, Sts. 18, 20, 22, 23, 35-38.

It was exclusively found in European-African coastal
waters. Chains containing resting spores were observed
at Station 7 south of Ireland, Station 18 in the Strait of
Gibraltar and Stations 36 and 38 off Cape Bojador.

Chaetoceros convolutus Castracane.
HUSTEDT 1930, p. 668, fig. 378.

Arca 1: Sts. 1-4, Pump sample 15/4, Sts. 7-10.
Il: Sts. 11, 18, 19, 22, 36-39.

IU: Sts. Fayal, 59.
IV: Sts. 77, 80.
V: Sto 87.

This is regarded as an oceanic species, but in the
"Michael Sars" material it was only observed at one
station in the open sea: Station 87 north of the Azores on
the northern Atlantic route. It was rather common along
the European-African coast, occurred also in the Azore
area, and a few chains were recorded from the Newfound-
land Banks.

Chaetoceros costa tus Pavillard.
Fig.5.

HUSTEDT 1930, p. 699, fig. 399.

?Chaetoceros cl'itlitum, MEUNIER 1913, p. 40, pl. VI, figs. 24-30.

Area n: Pump sample 25/4, Sts. 20, 22, 23, 28, 32, 35. 36, 38.
nI: Sts. 59, 63.

This species was rather common in the Spanish Bay
and along the north-western coast of Africa, never occurring
in any great number. A few specimens were also recorded
from 2 stations between the Azores and the Sargasso Sea.
In the Pump sample 25/4 from the Strait oí Gibraltar



a few chains were observed, and some of these contained
resting spores (fig. 5).

PAULSEN(1930, p. 25, fig. 16d) in samples fram mer
d' Alboran observed Chaetoceros cos/aitls with initial resting
spore stages. He has illustrated a chain where two neigh-

bouring cells contain one primary
valve each. They are convex, turned
away from each other and dense!y
covered with short fine spines. In
the "Michael Sars" material the
resting spores seem to be fully
developed. They have a central posi-
tion. The primary val"e is in ful!

a agreement with PAULSE:\'Sfindings;
the secondary valve is smooth and
with a bipartite centra! knob. (Some
of the chains showed quite c1early
that the cells were held together in
a manner similar to that in C.
pselldocurvisetltS Man:;in).

HUSTEDT (1930) inc1udes C.
adhaerens Mangin in C. costatlls.
MANGI~(1912, p. 39) points out that

in his cells the praportion: apical axis/pervalvar axis
is greater, (2,8) than in PAVILLARD'Scells (1). The said
proportion is, howe\'er, very variable in this spccies. In
the "Michael Sars" material a/p was founcl up to 3, and
according to the figures of IKARI (1926) it may reach 3,4.

MANGINalso makes the objection that C. adhaerens does
not have the many copulae, which in PAVILLARD'Smaterial
from the Mediterranean were easily obsen'ed e\'en in
li\'ing cells. The copulae are, however, not always so easily
observed. IKARI had difficulties in seeing them except on
using oil immersion on ignited material. PAULSEN(1930)
observed them only once, and in the present material they
were never distinct, slightly thicker parts in the girdle
region indicating that they are present (fig. 5, cel! a).

PAVILLARD(1916) and PAULSEN(1930) find it possible
that a Chaetoceros which MEUNIER (1913) with doubt
refers to Chaetoceros crinitum Schütt, in fact belongs herc.
The vegetative cells agrec well with C. costa/lis. The pri-
mary vah'es of the resting spores conform with those of
my specimens; the secondary valves, howe\'er, ha\'e an
undivided central knob instead of the bipartitc of my
spccimens. According to HusTEDT (1930) the \'alves of the
rl'sting spores in C. debitis may aiso ha ve one or more knobs.
MEUNIER'Sspecies most prabably belongs to C. costa/lIsl).

~I I

Fig. 5. ChactoccyOS cos-
/a/lls. Purop sample
25/4. Resting spores.
Ce!l a. thickenings in
side con tour indicating
numcrous copulac.

') While this paper "'as at press 1discoverec1 that [u!lydeveluped
resting spores oí C. coslallls have been described and i!lustrated by
E. E. ClIpp (19~3, p. 127, lig. 79). [n the resting spores nI her lig. 7el[
only one oí the secundary valves has a lJipartite central knolJ ",hile
the knobs on the others are undivided.

Chaetoceros curvisetus Cleve.
HUSTEDT 1930, p. 737, lig. 426.

Area I: Pump samplc 15/4, St. 10.
II: Sto 11, Pump samples 22/4, 25/4, Sts. 18-20, Punlp

sample 515, Sts. 22, 23, 36-38.
llI: Sts. 50, Fayal, 59.

This neritic species was rathcr common along the
Eurapean-African coast. Otherwise it was only found in
the Azore area. H.esting sporcs were observed at two sta-
tions north of Spain and at three stations near Gibraltar.

Chaetoceros Dadayi Pa villarcl.
HUSTEDT 1930, 1'. 658, lig. 372.

Arca 11: St. 25, Pump sample 8/5, Sts. 27, 34.
111: Sts, 48, 51-54, 59, 60, 64.

Most often this spccics was fuund with TinÚnlllls
aperllls Kofoid and Campbel! attached tu it. It was repre-
sented in the Spanish Bay, and was al so observed at
several stations on the southern Atlantic route but neve]'
in any great numbl'rs.

Chaetoceros danicus eleve.
HUSTEDT 1930. p. 659, fig. 373.

Area I: Pump sample 15/{.

In the pump sample frum QlIccnstown, lrcland, a few
specimens of this widely distributed ncritic species were
obsen'ed,

Chaetoceros debilis eleve.
HUSTEDT 1930, p. 740, ligo 428.

Area l. Pump samplc 15/4, Sto lO.
1l: Sto 11, PUl11p sal1lple 22/4.

This northern neritic spccics was exc1usivcly found on
the first part of the route - between Ireland and the coast
of Portugal. In the pump sample from Queenstown (Irc-
land) it was rather abundant.

Chaetoceros decipiens Cleve.
HUSTEDT 1930, p. 675, lig. 383.

Arca l· Sts. 1, 1, 4, Pump sal1lplc 15/4, Sts. 5-1U.
11: Sts. 11-13, PUl1lp sal1lples 22/4, 25/4, Sts. 18-2U,

PUl1lp sample 515, Sts. 22-25, 27, 28, 35-39.
111: Sts. 59, 64, 66.
IV: Sts. 70-80.
\': Sts. 81a, 87. 9U, 103.

This spccies was represented in the whole arca. It
was espccially common along the European-African coast.
Stages of microspore formation were observed at Station
3 south oí Ireland.



49. Chaetoceros densus eleve.
HUSTEDT 1930. p. 651, fig. 368.

Area 1: Sto 3, Pump sample I.íf4. Sts. 7-10.
H: Sts. 11, 18. 20, 23.

The species was rather common on the route between
Ireland and the Canary Islands, otherwise single chains
were obser\'ed at two stations between the Canaries and
the Azores.

50. Chaetoceros diadema (Ehrcnbcrg) Gran.
Fig.6.

Cilaetocel'OS subseCllmlus, HUSTEDT 1930, p. 709, fig. 404.

In regard to the name of this species 1 agree with GHAN
and BHAAHUD(1935) who write: "The name Syndmdriltm
diadema Ehrenberg was based upon the resting spores,
the stage in its development first known, just as Dicladia
mitra Ehr. and Chaetoceros didY11!lts Ehr. We find no
reason to replace these names by newer ones".
Area 1: Sts. 3, 4, Pump sample 15f4, Sts. 7-10.

1I: Pump sample 25f4, Sts. 18, 36-38.
IV: Sts. 77, 80.
V: Sts. 81a, 85.

This neritic species was rather common on the Europcan
African coastal banks, and in the area between Ireland
and Spain the chains regularly contained resting spores. It
was also represented on the Newfoundland Banks and at
two stations on the first part of the northern Atlantic
route.

In samples from Station 3 spores were observed which

Fig. 6. Chaetoceros diadema. a. and c. resting spores, only a fe\\"
protuberances represented. Sto 3. b. primary valve furnished \\"ith
one single protuberance. Sto 7.

did not have the regular dichotomously branched protu-
berances on the primary valve; which, however, was
equipped with simple threads, tapering towards the ends.
They were bent backvards from the valve of the mother
cel!, more or less intertwining, and mostly returning to
the spore (fig. 6c).

On closer examination it was found that in some spores
a few or al! threads were dichotomously branched, and
each branch ended in a long thin thread which was hent
backwards (fig. 6a). In two neighbouring cells one spore
might have simple threads, the other branched threads.
In a sample from Station 7 a detached primary val ve was
found (apical axis 8 fl) with one single dichotomously
branched protuberance (fig. 6b). The thin threads which
\Vere bent backwards from each branch, could he re be
traced back to the val ve of the spore. Another valve
(apical axis 15 fl) bore 5 such simply branched protuber-
ances which could be traced back to the valve of the spore,
although some were intertwined and difticult to trace.

In protuberances with double branching it was even
more difficult to distinguish the ends of the threads, and
in two spores (apical axis 24 fl) with many protuberances
and at least triple branching the tips of the branches were
slightly bent backwards, while no long threads were
distinguishable.

It seems reasonable to assume that we are here encoun-
tering different stages of the development of the protu-
berances on the primary val ve of the resting spore.

In the samples from Station 3 a series of very short
chains (apical axis 22-25 fl) containing 4, 6 or 8 cel!s was
obser\'ed. In most of them al! the cells had formed spores
(fig. 6a). A few chains contained vegetative cel!s only,
while others had cells of both types. They al! had one
character in common: the outer valve of the terminal
cells had a hump in the middle and mostly poorly developed
bristles. In some cases terminal bristles were missing and
at the same time the bristles of the inner val ve of the ter-
minal cel! were bent backwards, in a manner similar to
that of regular terminal bristles (fig. 6a). These chains
may have been formed by germination of spores, resting
spores or auxospores (cpr. Bacteriastrum e1egans, p. 7).

Many of the chains in this material had relatively large
apertures, sometimes longer than the cells themselves. In
a chain with apical axis 23 fl the cells were 6-8 fl long
and the apertures 11-14 /l.

51. Chaetoceros didymus Ehrenberg.
HUSTEDT 1930, p. 688, fig. 390, 391.

Area T: Pump sample 15f4, Sto 10.
Il: Sts. 11-13. Pump samples 22f4,-25f4, Sts. IR, 20,22,

23, 28, 32, 35-39.
IH: Sts. 59, 63, 68.
IV: Sto 80.



This southern neritic species was rather common be-
tween Ireland and Cape Bojador. Single ehains were al so
observed at a few stations on the southern Atlantie route
and on the Newfoundland Banks.

At Station 18 in the Gibraltar Strait the characteristic
resting spores were observed.

Chaetoceros didymus var. an~lica (Grunow) Gran.
HUSTEDT 1930. p. 690. fig. 393.

Arca I: Sto 10.
II: Sts. 20, 35.

This variety was found in eompany with the main
species north of Spain, in the Spanish Hay and off the
Canary Isles.

Chaetoceros furcellatus Bailey.
HUSTEDT 1930, 1'. 749, lig. 433.

This northern neritic species was exclusively represen-
ted at Station 3, south of Ireland.

Chaetoceros imbricatus Mangin.
HUSTEDT 1930, 1'. 766, fig. 44S.

Arca II: Sts. 23, 35, 36, 3S.
IlI: Sts. 63, 64.

A few chains c1assified as belonging to this speei('s were
found at four stations between Gibraltar and Cape Bojador.
Single chains w('re also recorded from two stations 011 thc
border of the Sargasso Sea.

The species has previously been recorded from off the
west coast of France.

Chaetoceros laciniosus Sehütt.
HUSTEDT 1930, p. 701, fig. 401.

Arca I: Sts. 3, 4, Pump samplc 15/4, Sts. 7-10.
II: Sts. 11, 13, Pump samplc 22/4.
IV: Sto 77.
V: Sts. Sla, S5, S7.

This widcly distributed neritic species was common
betweeo Ireland and Portugal. Otherwise it was observed
on the Newfoundland Banks and at 3 stations on the
northern Atlantic route. Chains.eontaining resting spores
were observed at Station 81a, off the Newfoundland Banks.

Chaetoceros Lorenzianus Grunow.
HUSTEDT 1930, p. 679, fig. 3S5.

Area 1: Sto 10.
!I: Sts. 12, 18-20,22-25,27,28,31,32.34-36,38,39.

!II: Sts. 51-54, Fayal, 59, 63, 64, 6S.
V': Sts. 81a, 87.

This is a southern neritic species. It was very common
along the Spanish and African coasts, but it also occurred

rather frequently on the southern Atlantic route, and it
was represented at 2 stations on the northern Atlantic
route.

Chaetoceros messanensis Castraeane.
HUSTEDT 1930, p. 718, fig. 410.

Arca II: Sts. 18, 20, 22, 23, 31. 32, 34. 35.
][I: Sts. 51-59, 63-65.

This tropical species oceurred frequently between
Gibraltar and the Canaries, and it was rather common on
the sOllthern Atlantie route.

Chaetoceros Pavillardii Ikari.
Fig.7.

?Chactoceros chille"(/!. MERESCHKOWSKY 1900, 1'. 4S3, 1'1. XV!.
ligs.3-7.
Chaetoceros S1'., PAVILLARD 1925, 1'. 52, fig. SS.
Chaetoeeras Pavillardii. TK.<RI 1928, 1'. 255, fig-. 9.

Arca T: Sls. 3, 4. 7.

Pavillard (1925) has described and illustrated isolated
Chaetoceros endocysts from the intestines of salps in mate-
rial from the Bay of Biseay. These are most probably
identical with those later observed by IKARI (1928) in
his Chaetoceras Pavillardii from ]apanese waters.

In the "Miehacl Sars" material from the area between
Ircland and Spain 1 found fragments of Chaetoceros ehains
containing resting spores wbieh were no doubt identical
with those described by PAVILLARDfrom about the same
arca.

The vegetative cells of this Chaetoceros agree vrry \Vell
with those of Chaetoceras Pavillardl:i. The chains are straight.
12-25 p. broad. In broad girdle view the cells are rectan-
gular with mor(' or less projecting eorners. In cells con-
taining resting spores the pervalvar axis may be the longest
one, norrnally the apical axis. The val ves a re nearly flaL
The apertures are oval-oblong, sometimes very high
(height/breadth: 9/18, 9112). The thin bristles issue from
the corners of the cell, cross each other leaving short basal
parts and diverge at an obtuse angle. Terminal bristles
are strongly divergent like those shown in IKARI'S figures.

The chromatophores could not be distinguished quite
c1early in this preserved material. In some cells one chro-
matophore could be seen attached to one valve or Iying
against the broad side of the girdle. In other cells there
seemed to be 2 chromatophores, attached either to both
valves or to the narrow sides of the girdle (fig. 7b).

The resting spores lie central or with the secondary
valve near one of the val ves of the mother cell. The pri-
mary valve of the spore has a central knob which most
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similar prllicle on the central parto In
fig. 7d, a free spore seen in narrow
girdlt' view, the central pellicle is only
seen as small wings at the base of the
two diverging central spines. The peri-
pheric spines are all of about equallength
and they seem connected by a low
continuous pellicle. In fig. 7g a spore
is shown which besides the peripheric
crown and the two central spines is
also furnished with some (3?) smaller
spines scattered on the primary valve.
The latter are abo surrounded each
by its thin pellicle. Fig. 7e shows such
a valve seen from inside. This was
one of the longest val ves measured
(23 p).

The secondary valve of the resting
spore is flat or more or less concave with
or without a little central knob. Most
often it seems quite smooth. On 5
specimens only a narrow marginal zone

01 very fine striae was observed (about 25 in 10 p), in-
dicated in fig. 7c which also shows the secondary part of
the peripheric sheath. This feature also appears in
C. coronatus, as shown by HUSTEDTin his fig. 406 b.

1 am inclined to consider these spores, furnished with
pellicles, as intermediate stages in the formation of spines
on the primary val ve of the resting spore in C. Pavillardii.
This may also be the case with the resting spores of C.
coronatus.

MERESCHKOWSKY(1900) illustrates and describes
Chaetoceros spores from Chincha guano (Peru) reminding
\'ery much of the spores of C. Pavlllardii. The resemblance
between his drawings and my figure 7e is especially striking.
On his primary val ves there seem to be some more small
scattered pellicles, but the val ves are also longer (23-46, 6p).
The peripheric crown seems to have been formecl in jnst
the same way as in C. Pavillardil.

MEHESCHKOWSKYnames the species C. chincha;. Since
vegetative cells of this species are not known, it is difficult
to jnclge its relationship to C. Pavillardii, although there
is a possibility that they may be identical.

~

,.,

. <{ " 7<;\I ,·r,
\ ) ( ,

g
Fig. 7. Chaetoccros Pavillardii. a. rcsting sporcs. St. 3. o. 3 COllllcctcd cclls
seen at individual lcvels. c. free sporc, primary yalvc wiLh pcnphcric and central
pellicles, marginal striation indicating the concavc secondary valve lying within
its sheath. d. free spore in transapical view. e. primary val"c seen from insidc.
f. and g. primary valves ¡nside their ll10ther cells. Sto 7.

often bears 2 long spines diverging transapically (in broad
girdle view they may look like one, fig. 7b). They may
be surrounded by a few somewhat smaller spines (fig. 7a).
On the margin of the primary valve there is a crown of
small spines similar to those of the resting spore of Chaeto-
ceros coronatus Gran to which species C. Pavil/ardii most
probably is closely related.

MEUNIER (1913, p. 31, pl. l\', figs 33-43) ami later
on HUSTEDT(1930, p. 712, fig. 406) have observed resting
spores in C. coronatus which deviate a little from the spe-
cimens originally described by GRAN(1897, p. 22, pl. Ir, figs.
28-31). They are formecl within a special sheath overrea-
ching the spore on both sides. On the side of the primar)'
valve this sheath bends inwards - "en se plissant" after
MEUNIER- "durch pervalvar van der Schale ausgehende
Stacheln gestützt" after HUSTEDT. Higher np the sheath
touches the inside wall of the mother cell in a narrow zone
with a crenated upper rim. On the opposite side the sheath
appears more as a uniform thickening of the mother cell
wall.

Some of the resting spores of C. Pavillardii show very
great likeness to these spores of C. coronatus. Besides the
peripheric sheath, however, there also appears a more or
less folded thin pellicle on the central knob oí the primary
valve, which seems quite separated from the sheath
mentioned.

Fig. 71, showing a resting spore inside the mother cell,
reminds very much of the figure 406b of HUSTEDT. Here
is a continuous fine pellicle with thickenings (folds, spines)
in bows round the primary valve. But there is a1so a

Chaetoceros pelagicus Cleve.
HUSTEDT 1930, p. 70+, fig. 402.

1: Sts. 3. +, 7-10.
LI: Sts. 11. 35.

Between Ireland and Spain this neritic species was
rather common. Otherwise it was only recorded from
Station 35 between Cape Bojador and Gran Canaria



Chaetoceros perpusillus Cleve.
HUSTEDT 1930, p. 726, ligo 415.

Area III: Sto 60.
IV: Sto 80.
V: Sts. 85, 88.

At a few stations on the western part of the "Michael
Sars" area single chains of this little species were observed.

Chaetoceros peruvianus Brightwcll.
HUSTEDT 1930, p. 671, ligs. 379, 380.

Area 1I: Sto 20, Pump sample 5/5.
III: Sto 53.

This widely distributed warm water species \Vas repre-
sented in the Spanish Bay. A single chain \Vas also re-
corded !rom Station 53 south of the Azores.

Chaetoceros peruvianus f. gracilis (Schroder)
Hustedt.

HUSTEDT 1930, p. 672, ligo 381 b.

Area I: Sts. 3, 7-10.
1Il: Sto 54.

This slendcr form was rather common in thc arca be-
tween Ire1and and Spain. Likc the main species it was also
represented in the vicinity of the Azores but not at the
same station.

Chaetoceros pseudocurvisetus Mangin.
HUSTEDT 1930, p. 739, ligo 427.

Area 1I: Pump samples 22/4, 25/4, Sts. 18-20, 22, 23, Pump
sample 8/5, Sts. 27, 28, 32, Pump sample 11/5, Sts.
36-38.

III: Sto 59.

In the Spanish Bay and southwards to Cape Bojador
this neritic warm water species occurred rather frequently.
Otherwise it was only observed at Station 59 off the Azores.
Chains containing resting spores were found in the Strait
of Gibraltar.

Chaetoceros radicans Schütt.
HUSn,:DT 1930, p. 746, ligo 431.

Area 1: Sts. 3, 4, 7, 9.
Il: Sts. 36-38.

This species was fairly common in the are a between
Ireland and Spain, and it was also observed off Cape
Bojador.

Chaetoceros rostratus Lauder.
HUSTEDT 1930, p. 660, ligo 374.

Area 1I: Pump sample 25/4, Sts. 18, 2a, 22-25, 28, 31,32, 35.

This characteristic s~cies was rather common in the
Spanish Bay and southwards to the Canaries.

Chaetoceros seiracanthus Gran.
HUSTEDT 1930, p. 711, ligo 405.

Area 1I: Sto 18.

Chains containing resting spores were observed in thc
200-100 m sample from the Gibraltar station 18.

Chaetoceros teres Cleve.
HUSTEDT 1930, p. 681, ligo 386.

Area 1: Sts. 3, 4, Pump sample 15/4, Sts. 7-10.
1I: Sl. 11, l'ump samples 22/4,25/4, Sts. 20,23,35,36,38.

lII: Sts. Fayal, 59.

This northern neritic species was fairly common on the
European-African coastal banks. A few specimens were
also found in the Azore area. Chains containing resting
spores occurred frequently in the arca between Ireland and
Spain.

Chaetoceros tetrastichon eleve.
HUSTEDT 1930, p. 657, ligo 371.

Area Il: Sto 25.

In the 50--0 m sample from Station 25 in the Spanish
13aya few chains of this warm water species were observed.
An empty lorica of Tintinnus apertus Kofoid and Camp-
bel! was attached to every one of them.

Chaetoceros Wighami Brightwell.
HUSTEDT 1930, p. 724, ligo 414.

Area II [: Sto 65.
V: Sts. 81a, 103.

This \Vas a very rare species in the "Michae1 Sanó"
area. A few chains occurred in the vicinity of the New-
foundland Banks, and one single chain was recorded frlJm
the Shetland station.

Climacodium Frauenfeldianum Grunow.
HUSTEDT 1930, p. 776, ligo 453.

Area Il: Sto 32.

In the 100--0 m sample from Station 32 off the coast
of Marocco one single cel! of this warm water species was
observed.



Cocconeis sp.
Area I: Sts. 1, 3, 10.

1I: Sts. 34, 35.
IlI: Sts. Fayal, 59.

A tiny little epiphytic Cocconeis was recorded from
the area between Ireland and Spain and around the Cana-
ries and the Azores. It was not subjected to further classi-
fication.

Corethron hystrix Rensen.
HUSTEDT 1930, p.547, lig. 311.

Area I: Sts. 1--4, Pump samplc 15/4, Sts. 7-10.
1I: Sts. 22, 36.

III: St. 44.
IV: Sts. 77, 80.
V: Sts. 81a, 84, 85, 87, 88.

The species was fairly common between Ireland and
Spain and likewise on the Newfoundland Banks and the
northern Atlantic route. Otherwise single specimens wcre
observed in the Spanish Bay, off Cape Bojador and due
wcst of the Canaries.

Coscinodiscus centralis Ehrenberg.
HUSTEDT 1930, p. 444, lig. 243.

Area T: Sts. 1, 3, 4; Pump samplc 15/4, Sts. 5-10.
1I: St. 11, Pump sample 22/4, Sts. 18, 20, 22-25. 28.

I!l: Sts. 46, 53, 54.
IV: Sts. 76-80.
V: Sts. 81a, 88, 103.

This typical north Atlantic species was very common on
the coastal banks from Ireland to Gibraltar. On thc south-
ern and northern Atlantic routes it was sparsely represen-
ted, but it occurred at all stations on the Newfoundland
Banks and was specially numerous at Station 76.

Coscinodiscus concinnus W. Smith.
HUSTEDT 1930, p. 441, ligs. 241. 242.

Area 1: Sto 3, Pump sample 15/4, Sts. 7-10.
1I: Pump sample 25/4, Sts. 23, 27, Pump sample 11/5.

III: St. 68.

The species occurred at several stations along the
European coast, most often singly. One single specimen
was also recorded from Station 68 between the Sargasso
Sea and Newfoundland.

Coscinodiscus curvatulus Grunow.
HUSTEDT 1930, p. 406, lig. 214.

Area I: Sts. 4, 7, 10.
1I: Sts. 19, 20, 22, 23, 27-30, 34-37, 40.

III: Sts. 44, 49c-51, 59.
IV: Sts. 70, 77, 80.
V: Sts. 8la, 88, 103.

It had about thc same occurrence as C. centralis, bnt
it was ncver noticed in great nnmbers, oftcn singly.

Coscinodiscus divisus Grunow.
HUSTEDT 1930, p. 410. lig. 218.

Arca 1I: Sts. 31, 34, 35. 39, 40.
IlI: Sts. 49c---M.

Single specimens were observed along the north-wcst
coast of Africa. On the southern Atlantic route it occurred
a littlc more frequcntly, cspecially aronnd thc Azores.

Coscinodiscus excentricus Ehrenberg.
HUSTEDT 1930, p. 388, lig. 201.

Area I: Sts. 1--4. Pump sample 15/4, Sts. 5-10.
1I: Sts. 12, 18-20, 22-25, 27, 28, 30---32. 34---40.

!II: Sts. 44, 46, 49c-58, 59----64, 66, 6R.
IV: Sts. 76-80.
V: Sts. 83, 85, 87. 8R, 92, 99, 103.

This was thc most common of all thc CoscinodisClts
species in thc "Michael Sars" material. In area I it was
observed in cvery one sample. Only on the northern
Atlantic raute it occurrcd a littlc less frcqncntly. It is
a cosmopolitan spccics.

Coscinodiscus excentricus ,·ar. fasciculata
Rustedt.

HUSTEDT 1930, p. 390, lig. 202.

Arca 1: St. 4.
T!I: St. 46.

In thc 50--0 m sample from Station 4 south of Ireland
and in the 200-100 m sample fram Station 46 west of
the Canaries there occurrcd a few specimens which wcre
classified as belonging to this variety.

Coscinodiscus gigas Ehren berg .
HUSTEDT 1930, p. 456, ligs. 254, 256a.

Area 1I: St. 32. Pump samplc 11/5.

A few specimens of this warm water spccics wcrc ob-
scrved off the coast of Maracco.

Coscinodiscus Granii Gongh.
HUSTEDT 1930, p. 436, lig. 237.

Area 1: St. 10.
1I: St. 11.

Single specimens were observed at two stations north
of Spain.



osdDodiscus lineatus Ehren berg.
HUSTEDT 1930, p. 392, fig. 204.

Arca 1: Sts. 2-4, 7-10.
11: Sts. 18-20, 23, 25, 29-31, 34, 35, 38-40.

111: Sts. 44, 46, 49c-54, Fayal. 59, 60, 64, 65.
V: Sts. 81a, 84. 85, 87-92.

It was one of the most common CoscinodisClts species
in this arca, but it was never recorded in any great numbers.
Very often it was found singly. It is a cosmopolitan.

Coscinodiscus nodulifer A. Schmidt.
HUSTEDT 1930, p. 426, lig. 229.

Arca 11: Sts. 22. 27, 34.
111: Sts. 44. 46, 49c-65, 68.

V; Sts. 81a, 87, 88. 92.

This characteristic species was rather common on the
whole southern Atlantic route. Otherwise it was observed
in the Spanish Bay, and single specimens occurred at a fcw
stations on the northern Atlantic route.

Coscinodiscus oculus iridis Ehrenberg.
HUSTEDT 1930. p. 454. fig. 252.

Arca 11: Sto 37.
IV; Sto 80.

This species was very rare in the "Michael Sars"
material. It was recorded from off Cape Bojador, arid a
single specimen was obscrvcd at Station 80 on the New-
foundland Banks.

Coscinodiscus oculus iridis var. borealis (Bailcy)
Cleve.

HUSTEDT 1930, p. 456. fig. 253.

Area IV: Sts. 70, 77, 80.

The variety occurred singly in samples from the New-
foundland Banks, at Station 80 together with thc main
species.

Coscinodiscus radia tus Ehrenberg.
HUSTEDT 1930, p. 420, fig. 225.

Area 1: Sts. 1-4, Pump sample 15/4, Sts. 5-10.
I!: Sts. ll-U, Pump samples 22/4, 25/4, Sts. 18-20.

Pump sample 5/5, Sts. 22-25. 27, 28, 30-32. Pllmp
sample 1l/5, Sts. 34-40.

111: Sts. 44, 46, 51, 54, 58. 59, 63. 64, 68.
IV; Sto 70.
V: Sts. 88-'-92. 99, 103.

With the exception of C. excentricttS this was the most
common of all the C. species in the area. It was specially
abundant at the Rockall station. Like C. excenlriClls and
C. h'neallls it is a cosmopolitan specie~.

Coscinodiscus Rothii (Ehrenberg) Grunow.
HUSTEDT 1930. p. 400, fig. 211.

Arca V: Sto 81a.

One single specimen was found in the 200-100 m
samplc from the first station on the northern Atlantic
mute.

Coscinodiscus Thorii Pavillanl.
HUSTEDT 1'no, p. 43.1. lig. 236.

Arca 111: Sts. 63, 64. 68.

A few specimens recorded from three stations on the
border of the Sargasso Sea were classified as belonging to
this species.

Coscinosira Oestrupii Ostenfeld.
HUSTEDT ]930. p. 318. lig. 155.

."'rea 1: Sts. 3,4, 7-10.
V: Sts. 81a, 84, 87.

Between Ireland and Spain this North Atlantic spccies
was fairly common. Otherwise it occurred scatterec1 on
the first half of the northern Atlantic mute.

Coscinosira polychorda Gran.
HUSTEDT 1930. p. 317. lig'. 15·1.

Arca l. Sts. 2. 3.
11: Pump samples 2.;/{, 11/5. Sl. 3!l.

This northern neritic spccies occurred south oí Ireland,
in the Strait oí Gibraltar and off the coast of Marocco.
Evcn as íar south as off Cape Bojador a few chains were
observed.

Dactyliosolen antarcticus Castracane.
HUSTEDT 1930. p. 556. lig. 31il.

..\rea 1: Sts. 3, 4. 7. 'l.

This species was exclusivcly obsen'ed betwecn Ireland
and Spain.

Dactyliosolen mediterraneus H. Peragallo.
HUSTEDT 1930. p. 556, lig. 317.

."'rea !: Sts. 3, 4, 7-10.
11; Sto ll, Pump sample 25/{, Sts. 20, 22-25, 27. 28, 32,

34, 35, 39, 40.
ll!: Sts. 44, 46. 49c-58. 59-M. 66-ó9.
1\-: Sto 80.
\'; Sts. 8ta. 83. 85. 87-92.

As distinct írom the previous one this species was very
common in all our arcas, although never occurring in any
great numbers.



The chains were now and then seen with colonies of
Solenicola setigera Pavillard attached to them.

Ditylum Brightwellii (West) Grunow.
HUSTEDT 1930. p. 784. figs. 457-459a.

Arca I: Sto 3. Pump sample 15/4. Sto 10.
II: Sts. 11, 12, Pump sample 25/4, Sto 19.

III: Sto 59.

This neritic species was fairly common from Ireland to
Gibraltar. In the 500-200 m sample from Station 10 it
occurred in abundance. Otherwise it was only observed
off the Azores.

Ditylum Brightwellii f. pentagona n. f.
Arca II: Sto 11.

In the 50--0 m sample from station 11 northwcst of
the coast of Spain some specimens were observed which
had 5-cornered valves. Otherwise they could not be
distinguished from the main species. They were listed
under this termo

Ditylum Brightwellii f. tetragona (Grunow).
Hustedt 1930, p. 785, ligo 459b.

Arca 1: Sto 10.
1[: Sts. 11, 12, Pump salllple 22/4, Sts. 18-20.

It occurred regularly together with the main species
along the coasts of Spain and Portugal.

Eucampia cornuta (eleve) Grunuw.
HUSTEDT 1930, p. 774, lig. 452.

Area Il: Sto 23.

This \Varm water species was exclusively ubserved in
the 100-50 m sample from Station 23 in the Spanish Bay.

Eucampia zoodiacus Ehrenberg,
HUSTEDT 1930, p. 772, fig. 451.

Arca 1: Sts. 3, 4, PUlllp salllple 15/4, Sto 7, 9.
II: Sts. 12, U, Pump samples 22/4, 25/4, Sts. 18-·20, 22,

23, 28, Pump sample 11/5, Sts. 36-38.
IIl: Sts. 51, 59, 63, 68.

Y: Sto 81a.

This neritic spccies was Yery common un the first part
of the route from Ireland to Cape Bojador, but it was also
observed, most often singly, at a few statiuns on the south-
ern and at one on the northern Atlantic route.

Fragilaria oceanica C!CV'c,
HUSTEDT 1931-37, p. 148, lig. 662.

Area III: Sto 68.
IV: Sts. 76--80.

This northern species was observed on the Newfound-
land Banks. A single chain was also noticed at Station 68
south of the Banks together with other northern diatoms
such as CoscinodisCtls concinnus and IIfelosira wlcata.

FragUaria oceanica f. convoluta Gran.
HUSTEDT 1931-37, p. 148.

Arca 1V: Sto 80.

A few chains of this form were found in the 200-50 m
sample from the Newfoundland station 80.

Gossleriella tropica Schütt.
HUSTEDT 1930, p. 500, lig. 280.

Arca ll: Sto 22.
1I1: Sts. 44, 49c-58, 59, 63, 64. 68.

One single specimen was noticed in the Spanish Bay.
It was common on the whole southern Atlantic route frolll
the Can aries to the Newfoundland Banks.

Grammatophora longissima Petit.
HUSTEDT 1931-37, p. 50, ligo 578.

Arca ll: Sts. 36, 38.

This littoral species \Vas exclusively observed off Cape
Bojador.

Grammatophora marina (Lyngbye) Kützing.
HUSTEDT 1931-37, p. 43, fig. 569.

Grammatophora ~p.
Area 11: Sts. 12, 18, 34.

lfl: Sts. Fayal, 59.

Besides Gra11tmatophora longissima and G. marina
there also occurred specimens which could not be referred
to any definite species with certainty and accordingly they
were listed under this termo They were observed off Cape
Finisterre, Gibraltar, the Canaries and the Azores.

Guinardia flaccida (Castracane) Peragallu.
HUSTEDT 1930, p. 562, ligo 322.

Area 11: Pump salllples 22/4, 25/4, Sts. 28, 32, Pump sample
11/5, Sts. 36, 39.



Arca IIl: Sts. 49c, 58, 63, 64.
IV; Sto 77.
V; St. 88.

It occurred scattered along the coasts of Spain, Portu-
gal and Africa as wel! as on the southern Atlantic route.
One single specimen was observed on the Newfoundland
Banks and one at Station 88 north of the Azores.

Hemiaulus Hauckii Grunow.
HUSTEDT 1930, p. 874, ligo 518.

Arca Il: Sts. 20,39.
IIl: Sts. 44,50-54,59-65,68.

This species was sparsely represented in coastal regions
being observed in the Spanish Bay and off Cape Bojador.
It was, however, fairly common on the whole southern
Atlantic route.

Hemiaulus sinensis Greville.
HUSTEDT 1930, p. 875, lig. 519.

Arca Il: Pump sample 25/4, Sts. 18, 22, 23, 27, 28, 32, 35.
IIl: Sto 63.

As distinct from the previous one this species was
almost exclusively found in the area between Gibraltar
and the Canary Islands. A few specimens only were ob-
served at Station 63 en the border of the Sargasso Sea.

Hemidiscus cuneiformis Wallich.
HUSTEDT 1930, p. 904, lig. 542c.

Area 1: Sts. 3, 4, 9.
Il: Sts. 22, 25, 28, 30, 31, 34.

IlI: Sts. 44, 46, 49c-54, 59-65, 6S.
v· Sts. 83-85, 87.

This southern species was fairly common on the whole
route from Ireland to Newfoundland. It was also repre-
sented on the first hall of the northern AtIantic route.

Hemidiscus cuneiformis var. ventricosa
(Castracane) Hustedt.

HUSTEDT 1930, p. 906, lig. 542d.
Area 1; Sts. 4, 10.

Il: Sts. 18-20, 22-25, Pump sample 8/5, Sts. 27-32, 34,
35, 39, 40.

IlI: Sts. 44, 46, 49c-68.
V: Sts. 81a, 85, 87-92.

The variety occurred stil1 more frequently than the
main species, lacking only on the Newfoundland Banks
and at the stations north of Ireland and Scotland.

Lauderia borealis Gran.
HUSTEDT 1930, p. 549, lig. 313.

Arca 1: Sts. 3, 4, Pump samplc 15/4, Sts. 7-10.
Il: Sto 11, Pump samples 22/4, 25/4, Sts. 20, 22, 23, 32,

Pump sample 11/5, Sts. 36-38.
lIl: Sts. Fayal, 59, 63, 68.
V; Sto 81a.

It was fairly common from Ireland to Cape Bojador.
Otherwise it was recorded from the Azores and a few
stations on the western part of the Atlantic routes.

Leptocylindrus danicus Cleve.
HUSTEDT 1930, p. 558, ligs. 318, 319.

Area 1: Pump sample 15/4, Sto 10.
Il: Sts. 12, 13, Pump sample 25/4, Sts. 20, 22, 28, 32,

Pump sample 11/5, Sts. 36-38.
IlI: Sts. Fayal, 59, 63.
v; Sto 81a.

This species occurred in the same are a as the previous
one but a little less frequently.

Leptocylindrus minimus Gran.
HUSTEDT 1930, p. 560, lig. 321.

Area Il; Pump sample 11/5, Sts. 35, 39.

Single cel!s observed at three stations from off the north-
west African coast were classified as belonging to this
species.

Licmophora sp.
HUSTEDT 1931-37, p. 52.

Area Il: Sts. 34, 35, 37-40.
IlI: Sto Fayal.

Spccimens of this littoral genus occurred around thc
Canaries and at the Azores, most often singly. As thcy
are not true plankton forms, they werc not subjected to
any further examination but listed under this termo

Lithodesmium undulatum Ehrenbcrg.
HUSTEDT 1930, p. 789, ligo 461.

Area Il: Sts. 36, 38.

This was a very rare species in the "Michacl Sars"
materia!. It was exclusively obsen'ed at two stations off
Cape Bojador.

Melosira moniliformis (MüIIcr) Agardh.
HUSTEDT 1930, p. 236, lig. 98.

Area IlI: Sto Fayal.

In accordance with its littoral character the species
was exclusively observed in the Horta harbour (Azores).



Melosira suIcata (Ehrenberg) Kützing.
HUSTEDT 1930, p. 27G, fig. 119.

Arca I: Sls. 1-3. Pump samplc 15/4. Sts. 5, 10.
lI: Sts. 12, 13, Pump samples 22/4. 25/4. Sts. IR, 20. 27.

35-3R. 40.
IlI: St. GS.

\': St. 103.

Single chains of this lilloral species occurred regulariy
along the European and African coasts. Otherwise it was
only noticed south of the Newfoundland I3anks and off the
Shetland Islands.

Navicula sp.
Area \.: Sts. M. S6. S7.

On the weslern part of the norlhern Allantic roule
single specimens of this genus were observed. They were
not more closel)' examined, but listed under this termo

Nitzschia closterium (l~hrenherg) \\'. Smilh.
\";\:\ HEt:I~Ch: 18KO·-SS, p. 1~5, )11. LXX. fig:.;.

.\rca 1. Sts. 1-+, 7, ¡(l.
Arca 11. Pllmp samplc 2.1n, Sts. 23, 3ú, 37.

y. St. Rla.

This littoral specics was praclically limited to lhe Euro-
pean-African coastal banks. Other",ise only one singlC'
specimen \Vas recordee! from Station 81a, near the Ne\V-
foune!lane! Banks.

Nitzschia delicatissima C!c\·e.
CLE\'" 1897, p. 2+, 1'1. 11, fil;. 22.

.\rea 1: Sls. 2~, l'ump sample 15/+, Sls. 7-J O.
11' St. ll. Pump samplcs 22/+, 25/+, Sls. 211, 22, 30.
y: Sls. 85, 103.

This species \Vas specially abundant at Statioll 2 soulh
of Ireland and it \Vas rather common between Ireland
and Gibraltar. A few chains were obsen'ee! as far south
as off Cape Bojae!or. It \Vas also noticed at olle statioll
on lhe Ilorthern Allantic route and off Shelland.

Nitzschia paradoxa (Gmel in) Gruno\V.
G".\" 190R, 1'1. 131, fig. 17R.

."rea 11. SI. 35.
111: SI. F'l\·al.

Lik(' X. elosten/ml this species is also lillora] ane! accor-
e!ingly it \Vas eXChISi\'ely observee! near land - between
the Canaries and Cape J3ojae!or and at the Azores.

Nitzschia seriata C!Cve.
CLEVE 1883, p. 478, 1'1. 38, fig. 75.

Area I: Sts. 3, 4, 7-10.
Il: Sts. ll, 13, Pump samples 22/+, 25/4, Sts. IR, 20, 22,

23, 2R, 32, PlImp sample 11/5, Sts. 3G-39.
III: Sts. Fayal, 59, 63, 6+.

V: Sts. 81 a, 83, SS, 87.

This species is closely reJated to Nitzsehia dcl1:calissima,
ane! they occurred together in most of the samp1cs from
\Vhich the latter has been recordce!. J3ut N. seriata \Vas
also rather common on the \Vestern part of the southern
as well as the northrrn Atlantic routr.

Planktoniella sol (Wallich) Schüll.
HUSTEOT 1930, p. 4(;5, fig. 259 .

.\rea l' 515. 3, 4, 7-10.
1I: Sts. 11. 13, 18, 19, 22, 23, 2/-30, 32, 3·1, 35, 39, 40.

II I: Sts. H, 46, 49c--{)R.
IV: SI. 80.
\': Sls. SJa-·S5, R7, RR, <)2.

This \Vas a \'ery C01111110!l spccics in thr wholc ":-lichacl
Sars" arca, espccially on the southcrn Atlantic route. Hut
it was only at Station 58 near the Azores that it occurred
in any abundance, often it was fonne! singly.

Pleurosigma 'pp.
Area 1: Sls. 1-+, PlIm1' sample 15/+. Sls. 5, 7, 10.

11: Sto 11, Pump sam1'le 25/+, Sls. 1R, 20, 27, 32. 36-3~.
111: Sls. Faval, 59.
y: SI 10.1.

The specimcns of this genus werc not sllhjectcd lo
closer examination but recordce! as Pleurosigllla spp. They
occurred fairiy often in the samp1cs from the Europcan-
African coastal hanks. Otherwise they \\'ere ohscr\'Cd
around the Azores and off Shctland.

Podosira hormoides (Molltagnr) Kiitzing.
HusnnT 1930, 1'. 2R3, fig. 123.

.\roa 11: St. 13.
111 St. 5').

Single specimens of this littoral specics \\'cre recordr<i
from off the coast of Portugal amI from off the Azorrs.

Podosira stelliger (Hai ley) }Iann.
HUsTEOT 1930, p. 286, fig. 12R.

.\rea 1: Sts. 1-.1, PlImp sample 15/-+, Sts. 5, 10.
11: Sts. 12, lS-20, 27, 2R, 32, 3S--40.

111: SI. 59.
\.: St. 103.
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Fig. 8. Rhizosolenia acuminata. a. cell top slightly compressed. h. middle part of the same cell
quite compressed. c. and d. slender dorsiventral tops. St. 4. e. nearly symmetrical topo St.
64. f. middle part of cell with transition from 4 to 6 rows of copulae. g. Rhizosolenia sI'. (calcar
avis?) St. 4.

previous onc it was rathcr common In the net samplcs
from the coastal banks between Ireland and Cape Bojador.
It was also noticed off the Azores and thc Shctland Islcs.

Rhabdonema adriaticum Kützing.
HUSTEDT 1931-37, p. 23, fig. 552.

Area II: Pump sample 25/4, Sts. 18, 36, 37, 40.
III: Sts. Fayal, 59, 60.

V: St. 81a.

Rhabdonema is a littoral gcnus likc the prcvious onc.
The species adrialicum was observed in the Strait of
Gibraltar, off Cape Bojador, araund the Azores and at
one station to the east of the Newfoundland Banks.

Rhabdonema arcuatum (Lyngb.? AG.) Kiitzing.
HUSTEDT 1931-37, p. 20, fig-. 549 a, b, f.

Area I: Pump sample 15/4.

A single cell was noticed m the pump samplc from
Queenstown, Ireland.

~
\

Rhizosolenia acuminata (Pcragallo) Gran.
Fig. s.

HUSTEDT 1930, p. 605, fig. 350.
Rhizosoienia obtusa, HEl<SEN 1887, p. 86, 1'1. \', fig. 41.

Area I: Sts. 3, 4, 7-10.
1I: Sts. 22-25, 32.

III: Sts. 44, 50-53, 64.

Rhizosolenia acuminata was most common at the
stations between Ireland and Spain. It was also observed
in samples fram the Spanish Bay and from a few stations
on the southern Atlantic routc.

Diameter 26-70 p.
HU5TEDT doubts the validity of this species suggesting

that it may be a slender form of R. Temperei, the calyptra
form varying with the diameter of the cell.

Thc species obviously is a variable one, as well in the
form of the calyptra as in the shape and number of rows
of copulae. Fig. 8a shows onc of the braadest specimens
in the material. The calyptra is rather low and distinctly



excentric. Fig. Se shows one oí the most slender cells,
having a long cone5haped calyptra and no pronounced
excentricity. (At a fir5t glance it remind5 one of R. Bergonit:,
5ee p. 24). Thi5, however, i5 a rare form, even the mo5t
5lender form5 gene rally being di5tinctIy excentric (fig. 8c).
They all 5how mark5 from the neighbouring cell and in
Hyrax faint radiating 5tripe5 are to be 5een on the upper
part of the calyptra.

The imbrication line5 are very difficult to observe in
water, while there i5 a hint of them in empty cell5. Even
in Hyrax they are rather vague. The 5ame variation in
the copulae is to be found here as in R. alata f. indica
(HliSTEDT 1930, p. 602, fig. 346) and in R. calcar avis
(HUSTEDT1. c. p. 593, fig. 339). Mo5t frequentIy there are
4 row5 of copulae. In the terminal part of the cell the
copulae are 5cale-like with the convex 5ide away from the
apex (figs. 8a and 8d). In the middie of the cell the imbri-
cation line5 are regularly undulating. Thi5 is c1early seen
in fig. 8b, where the number of row5 i5 8 (the cell was
quite compre55ed in the middle). Fig. 8f 5how5 a fraction
of a cell where one part has 4, the other 6 rows. In an-
other cell (not illustrated) one part had 6, the other 8 rows.
In a few cell5 ob5ervation5 in water indicated 2 dorsiventral
row5 of copulae, but thi5 could not be verified, the speci-
mens being io5t when tran5ferred to Hyrax.

The most stable character is the apical process. It is
short an-d straight, at the basis having a 5mall inner cavity
tapering into afine channel towards the apex, which i5
cut 5quare or is a little rounded. (A couple of specimens,
having 2 dorsiventral row5 of copulac, from Station 4 at
a first glance seemed to rescmble R. acuminata very mucho
They proved, however, to have a solidapical procc5s, pos5ibly
with a 5hort fine channel at the point. The terminal part
of the cell wa5 slightIy bent, indicating that it may have
becn an unu5ual form of R. caicar avis, although this species
was not obser\'cd in thc same arca. See fig. 8g).

Rhizosoienia obtusa Hensen, de5cribed from thc Atlan-
tic Ocean in 1887 has 5uffered the misfortune of bcing
confounded with R. aiata f. inernt.is (Ca5tracane) Hu-
, tedt and is by HUSTEDT (1930) recordcd as 5ynonym
for this \·aricty. In 1897 (p. 25) CLEVE, without any ex-
planation, merged this species with GRAN'S R. alata var.
truncata. MANGIN(1915, p. 73) again di5tinguished them:
"Cctte variété n'a aucune relation a\'ec le R. obtusa Hensen",
but did not comment on the last named 5pecie5. PAVILLARD
(1925, p. 26) confirm5 thc reestablishment of the species
and place5 it in the 5ection Inermes.

Comparing HENSEN'S illustrations with my specimens
of R. acuminata thcrc i5 a definitc rcsemblance. Hi5 fig.
41a, 5howing a cell in a phase of di\'i5ion, might as well
have been an illu5tration of onc of my 5pecimen5. In fig.
41b, 5howing the apical proce55 at higher magnification,

ir may seem a littie more straight than in my specimens,
which have a 5light widening at thc base. If, however,
the figure illu5trate5 one of the apical proce55e5 5hown in
fig. 41a, it may be 5ugge5ted that it give5 the impre5sion
of being rather diagrammatic.

1 feel ju5tified in 5tating that HENSEN5' R. obtusa and
my specimcn5 are identical and according to nomcnc1ature
rules the 5pecies ought to be named R. obtusa. Since, how-
evcr, this name has been u5ed so extensively in conncction
with the R. alata variety, 1 prefer to retain the name R.
aCUlninata and leave it to a future monographer to make
final decision in the matter.

Rhizosolenia alata Brightwcll.
HUSTEDT 1930. p. GOO,lig. 344.

.\rca 1: Sts. l. 3. 4, 7-10.
11; Sts. 1J, 13, Pump sample 25/4, Sts. 18-20, Pump

samplc 5/5, Sts. 22-25, 27-29, 32, Pump samplc
11/5, Sts. 34-40.

1Il: Sts. 44, 49c-G5.
I\'; Sto 77.
\.; Sls. 8Ia-85. 87-97, 103.

of all the Rhizosolenia 5pecic5 in thc "Michael Sar5"
material thi5 was the mo5t common onc. At 5everal
5tations it was the dominating species in the 5ample5 from
thc surfacc layer, espccially along the south-west African
coast. On the Newfoundland Banks, however, only one
specimen wa5 noticed.

Fig.9.
J-[USTEDT 1930. p. G02, ligo .H7.

Rhizosoienia inernús Castracanc f.
rostrata, HEIDEN und I-\OLBE 1928,
p. 522, 1'1. 8. ligo 162 antl 1'1. 9,
ligo 167.

Arca 1: Sto 7.
V; St. 87.

Among the Nhizosoienia
alata specimens from Station
87 on the northern Atlantic
route therc occllrred a single
one which mllst be c1assified
as f. Cttrvi(ostris Gran (1900, p.
120 pl. IX, figs. 21-22). See
fig. 9a. It had a length of 1651-'.

Most probably this form is
identical with the R. inermis f.
rostrata de5cribed and pictured
by HEIDEN and KOLBE (1928)
from the Antarctic. HEIDEN
and KOLBE regard R. inermis
Cast.racalle as a distinct spe-

Fig. 9. Rhizosolenia alata f.
curvirostris. a. St. 87. b.
dimorphie eel!. St.7.



eies characterized by the linear little apical furruw. Accór-
ding to RUSTEDT(1930, p. 604) "kommt aberdie Fnrehe al!en
Alalae zu, nur dass sic nieht immer mit gleieher Deutlichkeit
ausgepragt ist". If this is correct, the f. rostrata of REIDEN
and KÜLBEmust be included in the speeies alata, and owing
to the long eurved praeess of the valve it must be referred to
the f. curvirostris Gran. In fig. 162 a faint impression made
by the apex of the neighbouring cel! is indicated, but
this may also be seen in the f. wrvirostris.

On the' "l\1ichael Sars" speeimen no such impressiun
was to be seen nor any apical furraw, otherwise it agreeel
very wel! with the fig. 162 of REIDEN and KüLBE.

At station 7 south of Irelanel one specimen was observed
which had one normal alala val ve and one f. wrvirostris
\'alve (fig. 9b). The latter \'alve showeel no mark fuI' the
neighbuuring cel!.

Karsten (1905a) has in Antarctic material observed
similar dimorphie speeimens uf R. truncala (p. 97, p!. X,
fig. 3a) and likewise fram Antaretie material VA:\ REURCK
(1909) has il!ustrateel a R. inermis cel! (p!' IV, fig. 68)
where one enel must probably has a f. wrvirostris \·alve.
The figure 73 in the ¡ast mentioneel table (nameel R. spec. )
ou R. trllncala Karst. ') might also be the end of a 101..

alala f. wrvirostris cel!. MA:\GI1\ (1915, p. 76, fig. 54 II)
has il!ustrated some specimens which he recurds as ab-
normal furms of R. IY1Incala Karsten. They are very
similar tu my "pecimen, anel 1 think it rnost probable that
H. Inmcala Karsten also rnust be includeel in the specics
R. alala.

The f. clIl'l'iroslris Gran has previuusly becn rccorclcd
by GI{:\1\ (1900) from off tlle suuthern ancl by GAAIWER
(193S) from off the northern Norwegian eoastl

Rizosolenia alata f. gracillima (e!Cve) Grullo\\'.
HüSTEU'J' 1930. p. 601, fig-. 3+5.

.-\rea I. Sts. 3, +, 7~10.
I I Pump sampIc 25/+, SIs. lo-20, l'ump sampIc 5/5,

Sb. 22-2j, PUI11)l samplc S/5. Sts. 27--32, Pump
s<lmple 11/5, Sts. 3+--37, 39-+0.

11I SIs. H, +lJc, 50, 5+, FayaI, 59~·65.
¡Y. ~t. SO.
Y: Sts. Sla, lit, S7, lJ7, 99,103.

This form hael practical!y the same uccurrence as the
rnain species. On the northern Atlantic route it was less
cummon, but in the sample fram the surface layer at the
Shetlancl station (103) it was absulutely preclominant.

Cel!s forming auxospores were observed at Stations 7
ancl 9 between Irclancl ancl Spain, 20 and 22 in the Spanish

1 \Yhile this papel' was at press 1 discovered that it has also
been recorded bv CUPP (1943. p. 93, fig.52) from off the West
coast of North .\merica.

Bay, 35 between Gran Canaria and Cape Bojador, 5<)off
the Azores and 81a off the Newfoundland Banks.

Rhizosolenia alata f. indica (Peragallo) Ostcnfeld.
HUSTEDT 1930, p. 602, lig .. 346.

.\rea 11. Sto. 19, 20, 22, 23, 32, Pump samplc 11/5, Sts. 3<>,
3S--l0.

I 11: Sto 68.
Y: St. SS.

Usually this form oeeurs in \\'~rmer seas, and in lile
"l\licilael Sars" arca it was almost limitcd to the coast~l
banks of North-West Afriea. It was very abundant at
Station 40 between Gran Canaria amI Cape Bojaclor in
company witil other forms of R. alala.

Gn!y a fe\\' specimens wcre observec! at Stati<1I1S68 un
the southern and 85 on the nortltern Atlantic route.

Rhizosolenia Bergonii Paagallo.
Fig-.l0.

Hü5TEUT 1930, p. 575, fig. 327.
.)/(/¡izosulcl1ia sirieta, 1\:.\l{sTEX 1905h, p. 1.62, pl. XXIX, figs.
1.1--111>.

.\rca l.: Sts . .1, 4, 7-·] O.
I f: Sts. 11, 1S, 22, 23, 27, .\2, .H, -lll.

11i' Sts. H, 46, 4lJc--ú5, <>S.
". Sts. 85, S7-90.

Tbis species was fairly cummon \\'ithin tlle whole regiun
except on the Newfoundlancl Banks
anel (n the first part of the northem
Atlantie raute.

At a first glance it may easily
be mistaken fur H. acuminala,
especially for the least excentric
specimens of this species (se fig. Se).
The calyptra is more 01' less, al-
lhuugh never quite symmetrica!.
(My impressiun is that specimens
newly formccl by cel! division are
!cast symmetrical, thc same
possibly also being the case with
R. aCllminala). The impression macle
by tile neighbouring cel! is gcne-
rally noticeable. The stripe struc-
ture from apex along the \'alve,
dístinct in Hyrax, is more pro-
nounced than in R. aeuminala. As
111 this species the imbricatiun
lines are hardly c!istinguishable in
water.

Must of the specimens had
4 rows of copulae, scale-like
with the bow-shaped rnargins away from apex. Mostly
the margin is more even in this species than in R. awminata,

l:ig. 10. Rhi::osolcllia
!Jerj.(oJlii. a. cell top
slighUy cumprcssed. ~t.
10. h. ~t. 64.



especially noticeable in fig. lOa, while in the middle of the
same cel1 the shape is more like that in fig. lOb, and in
some cel1s it may be quite the same as in R. acuminata.
In stouter specimens there seem to be S rows of copulae,
although never so distinct that they were actually counted.

The apical process is very characteristic. It is short·
and straight as in R. aCllminata, with a cave at the base
and a narrow channel with a bell-shaped expansion at
the topo

The difference between the two species is not very
pranouneed and it might be tempting to consider them as
forms of the same species. Until specimens are found
bearing one apical process of each kind or transition has
been observed in clones, one must uphold the distinction
between them.

From Atlantic material KARSTEN (190Sb) has des-
cribed a spccies, R. stricta, which is distinguished fram
R. Bergonii solely by having 2 rows of copulae. Since the
number of rows of copulae is variable in R. Bergonii,
increasing with the diameter of the cell, I consider it most
probable that R. Stricta Karsten ought to be included
in this species (R. Bergonii in the "Michael Sars" material
measured 28-SS ¡;. in diameter, while R. Stricta measured
20-24¡;.).

Rhizosolenia Bergonii Peragallo f. bidens
(Karsten) n. f.

In material from the Antarctic KARSTEN(190Sa) and
later VAN HEURCK(1909) and HEIDE.' and KOLIlE (1928)
observed Rhizosolenia cells with bipartite apex. KARSTEN
created a new speeies, R. bidens, and referred it to the
Alatae on account of the mode of auxospore formation.
Among the figures of KARSTEN (190Sa, pl. IX) figs. 13a
and 13b may be referred to the alata-group, while fig.
13 most probably belongs to a different group.

HEIDEN and KOLIlE have a series of drawings (1928,
pl. 8, figs. 158-161) showing that R. hebetata f. semispina
may have bipartite apex. Here the identity is beyond
doubt, cells occurring where one end is bipartite, the other
being a regular semispina apex. The authors name this
form: R. hebetata Bailey f. bidens (Karsten). They also
create a bidens-form (p. 517) of R. stylijormis Brightwell,
without presenting any direet evidence of the connection
with the species and without giving illustrations. (They
refer to VANHEURCK'~drawing (1909, pl. IV, fig. 64), but
I am not convinced that this represents a form of R.
stylijormis). Their pl. 7, fig. 156 shows another bidens-
form, the authors not daring to decide whether it is an
abnormal R. stylijormis f. bidens or a typical bidens-form

oí another species. To me it does not seem improbable
that it may belong to R. hebetata f. hiemalis, but this form
was not recorded from the "Gauss" material.

CASTRACANE(1886, p. 73, pl. XXIV, fig. 14) in his
material from the Challenger Expedition observed a
Rhizosolenia cell (possibly R. hebetata f. semispina) with
2 apical processes, without giving further comments.
PERAGALLO(1890-93, p. 109, pl. XV, fig. 3) has pictured
a specimen of R. robusta Norman with bipartite calyptra
without apical processes from the Villefranche material.
PAVILLARD(1911, p. 27, fig. 2 E,F,G) describes an abnormal
cell division in R. calcar avis M. Schultze from the Medi-
terranean. In the last case a kind of splitting of the apex
occurred, although it did not result in the formation of
two complete apices. A cell with both ends abnormal
might get two normal daughter val ves by division.

HEIDEN and KOLIlE stress the necessity of abandoning
KARSTEN'Sspecies bidens. The examples mentioned clearly
demonstrate that bipartite forms may occur in various
species of Rhizosolenia. Further two examples may be given:

In a sample fram Station 4, south of Ireland, 1 found
part of a Rhizosolenia in cell division, the two parts still
being connected. The two apices were both bipartite,
each being typical of R. Bergonii (fig. Ha). Although the
imbrication lines were not observed, 1 have no doubt that
this specimen represents a bidens-form of R. Bergonú,
and 1 have in accordance with HEIDEN and KOLBEreferred
it to this taxonomical unit.

Fig. 11. a. Uhizosnlrl1ia ncr~onii f. bidr.1Js. Sto 4,
h. JlltízosotclIia sI'. f. bide1ls. Sto 3.

In fig. 11b the valve of a Rht'zosolenia part obsen'ed
in the 160-80 m sample from Station 3 has been il1ustrated.
The cell had 2 rows of copulae and the valve was approxi-
mately symmetrical. The valve itsclf was not split in the
same manner as in the R. Bergonii-form. lmt it was fur-



nished with 2 separate apical processes reminding of those
on R. hebetata f. semispina, although a little shorter than
usual in this formo It cannot be classiíied with certainty,
but it may be a bidens-form of R. hebetata.

Rhizosolenia calcar avis M. Schultze.
HUSTEDT 1930, p. 592, fig. 339.

Area n: Sto 34.
TII: Sts. 44, 63, 65.

This warm water species was observed at 2 stations
near the Canaries and 2 stations on the border oí the
Sargasso Sea, always in smal! numbers.

Rhizosolenia Castracanei Peragallo.
HUSTEDT 1930, p. 607, fig. 351.

Area n: Sts. 22-25.
nI: Sts. 44, 48, 49c-58, 64.

This is also a warm water species. It occurred in the
Spanish Bay and was rather common on the southern
Atlantic route between the Canary Islands and the Sar-
gasso Sea.

Rhizosolenia cylindrus Cleve.
HUSTEDT 1930, p. 572, lig. 325.

Arca nI: Sts. 53, 54, 63, 64.

This characteristic but rare species was recorded from
4 stations near the Sargasso Sea.

Rhizosolenia delicatula Cleve.
HUSTEDT 1930, p. 577. fig. 32R.

Area n: Pump sample 22/4, Sts. 20, 22, 23, 2R, 31.
V: Sto 81a.

It was almost limited to the Spanish Bay, only a íew
specimens were observed at Station 81a off the Newíound-
land Banks.

Rhizosolenia fragilissima BergoJl.
HUSTEDT 1930, p. 571, lig. 32+.

Area I: Sto 7.
V: Sto 81a.

This northern neritic species \\'as recorded fron! two
stations only, one south oí Ireland and one off the Ne\\'-
foundland Banks.

Rhizosolenia hebetata f. hiemalis Gran.
HUSTEDT 1930, 1'. 590, fig. 337.

Arca nI: Sto 64.

One single specimen classified as belonging to this cold
water form was, strangely enough, recorded írom Station
64 on the border of the Sargasso Sea.

Rhizosolenia hebetata f. semispina (Hensen) Gran.
Fig. 12

HUSTEDT 1930, 1'. 592, fig. 338.

Area I: Sts. 1--4, Pum1' sam1'le 151+, Sts. 7-10.
n: Sts. 11, 22, 25, 27, 28.

In: Sts. 44, 49c-58, 59--64, 68.
IV: Sts. 70-80.
V: Sts. 81a, 85, 87-92, 103.

This was one of the most common
of all Rhizosolenia and it was spread
over the whole area.

In the 50-20 m sample from Station
7 south-west of Ireland a peculiar spe-
cimen obviously belonging to this species
was observed. See fig. 12. Probably
the spiral!y turned form of the cell may
be due to an abnormal fixation.

A part oí a cel! with bipartite apical
process observed at Station 3 south of
Ireland may also belong to this species.
See R. Bergonii f. bidens, fig. lIb, p. 25.

Fig. 12. Rhizosolenia !tcbe/ala f. semi-
spina. To1' 01 undulated cel!. Sl. 7.

Rhizosolenia hyalina
Ostenfeld.

Fig. 13.

Rhizoso/euia hyaliHa, OSTEN FELD og
SCIIMIDT 1901, 1'.160, lig-. 11.
Rhizosoleuia pellllcida, ele\'e 1901,
p. 56, 1'!' VIII, lig. 4.

Arca III: Sts. 63, 64.

At Stations 63 and 64 011

the border of the Sargasso Sea
this delicate little Rhizosolenia
speeies oceurred in a considerable
number. The whole cell was
rather fragile, and the fine
spine of the apical process
was easily broken off (fig. l3b).
The impression from the proeess
of the neighbouring cel! was al-
ways distinet (fig. l3a). Inter-
ealaries were neither visible in
water nor in Hyrax. Aeeording to
OSTENFELDand SCHMIDTthey
are similar to those on R.
Bergonii: "squamate (4-5 squa-
mae at the same height)".

Diameter 24-381-'. Length (ine!. spines) 245-3901"
Length of process 26-30 fl.

FiR. 13. R!tizosole.nia !tya-
lilla. St.63. a. both ends
of the same cel!. h. cell
to1' quite com1'rcssed,
1'rocess broken ?



The spccies has previously bccn rccorded from thc
waters around the southern and eastern parts of Asia,
from the Red Sea to ]apan.

Rhizosolenia imbricata Drightwell.
HUSTEDT 1930, p. 580, ligo 331.

Area 111: Sts. 63, 64.
IV: Sto 80.

A few specimens were recorded from two stations on thc
border of the Sargasso Sea and from the most northern
station on the Newfoundland Danks.

Rhizosolenia imbricata var. Shrubsolei (eleve)
Schroder.

HUSTEDT 1930, p. 58+, fig. 332.

Area 1: Sts. 3, 4, Pump sample 15/+, Sts. 7-10.
II: Sts. 11-13, Pump samples 22(4, 25/+, Sts. lS, 20, 22-

25. 27-32, Pump sample 11/5, Sts. 3+-+0.
111: Sts. 49c, 53-65.

V: Sts. Sla, S5, S7-92, 99, 103.

While the main species was very rare in this mattli~I.
the var. Shrubsolei was very common in most of the area.
It lacked on the Newfoundland Banks but was represented
near Rockall and Shetland.

Rhizosolenia robusta Norman.
HUSTEDT 1930, p. 57::;. fil;. 330.

Area 1. Sto lO.
I1: PlImp sample 25/4, Sts. lS, 20,23,32, PlIlllpsampldl(5.

This species occurred now and then in samples from
the European---African coastal banks, never in any great
numbers.

Rhizosolenia setigera Brightwcll.
Fig. H.

HUSTEDT 1930, p. 588, fig. 330 .

.\rca l: Pump sallll'le 15(-1.
[1: Sto 20.

J[ l: Sto 59.
[V: Sts. 70, 80)

Single specimcns of this neritic species
were observed in samples from Queenstown,
Gibraltar, the Azores and the Newfoundland
Banks.

In the 200~50 m sample from Station SO
on the Newfoundland Banks a specimen

Fig. 1+. Ultizusolellia setigera with urokcn pru-
cess) Sto 80.

pictured in fi¡s, 14 was observed. It may be a R,
setigera cell with broken spine.

In the same sample specimens of R. hebetala f. semispina
with broken spines were also seen.

Rhizosolenia StoIterfothii Peragallo.
HUSTEDT 1930, p. 578, fig. 329.

Area 1. Sts. 3, 4, 7-10.
II: Sts. 11, 13, Pump sample 25/4, Sts. lS. 20, 22, 23,

28, 32, Pump samp[e 11(5, Sts. 36, 38, 39.
lIT: Sts. 59, 63, 68.

V: Sts. 81a, 103.

This characteristic species was rather common along
the European-African coast. On the southern Atlantic
route it was recorded from a few stations, most often as
single chains. It was also observed at the first station on
the northern route, and a single chain was found in a
Shetland sample.

Rhizosolenia styliformis Brightwcll.
HUSTEDT 1930, p. 584, fig. 333.

Area 1: Sts. 1-4, Pump samp[e 15(4, Sts. 7-10.
11: .St. 11, Pump sample 25(4, Sts. 18-20. Pump

sample 5(5, Sts. 22, 23, 27, 2S, 31, 32, Pump sample
ll/5, Sts. 34, 35, 38-4g.

11[: Sts. 44, 49c-5J, 54,58, Faya!, 63.
IV: Sts. 70-80.
V: Sts. 81a, 83, 85, 87, 90-103.

This was one of the most common Rhizusolenia spccies
in the area. On the northern Atlantic route it \Vas most
oftenfoundsingly, butoff Rockall it occurred in abundance.

Rhizosolenia styliformis var. latissima Bright \Ve¡l.
HUSTEDT 1930, p. 586, lig. 335.

.\rea 1I: Sts. 20,22, 30, 32.
I ll: Sts. 48, 53, 63, 64.
IV: Sto SO.

Among the R. stylijormis thcre sometimes occurrcd
specimens with \'cry great breadth and low val ve. These
1 have listed as var. latissima. This is a warm water
variety, and consequently it was limited ta the southern
part of the area. Only one single specimen was recorded
from the most northern statian on the Newfoundland
Banks.

Rhizosolenia styliformis var. longispina Hustedt.
HU5TEDT 1930, p. 586, fig. 334.

Area l: Sts. 1-4, Pump sample 15(4, Sts. 7-10.
II: Sts. 11, 12, Pump sampIe 25/4, Sts. 18-20,



Pump sample 5/5, Sts. 22, 23, 27, 28, :11, :12, Pllmp
sample 11/5, Sts. 35, 39.

IlI: Sts. 50, 58, 59, 64, 65.
V: Sts. 81a-85, 87, 90, 92, 98-10:1.

This variety had practically the same occurrence as
the main speci('s, it was only a littIe less common, and they
were most often observed together in the samples.

At Station 3 south of Ireland cells forming auxospores
\Vere :-JeCH.

Ropería tessellata (H.oper) Grullow.
HUSTEDT 1930, p. 523, fig. 297.

,\rca 1: Sls.:I, 4, 10.
Il: Sls. 11, 19, 23, 28, 3U-32, J'IIIllP salllplc 11/.1, Sls.

3.f, 35, 39, 4U.
11I: Sls. H, 46, 50, 54, 58. 59--6:1.

V: Sts. 87-92.

This species occurred fairly often on the coastal route
from Ireland to Cape Bojador. It was also observed on the
eastern half of the southern and northern AtIantic routes,
but most often singly.

Sceletonema costatum (GreviJIe) Clcvc.
HUSTEDT 1930, p. 311, fig. 149.

Arca I: Sls. 2, 3, Pump sample 15/4.
Ir: Sts. 22. 35.

lIr: Sts. 63. 69.

This cosmopolitan species was rare in the "Michael
Sars" material. It was observed south of Irelancl, in the
Spanish Bay ancl between the Can aries and the African
Coast. Otherwise only one single chain was recorclecl from
each of two stations between the Sargn.sso Sea ancl th~
Ne\\'founcllancl Banks.

Schroederella delicatula (Pcragallo) Pavillanl.
HUSTEDT 1930, p . .151, fig. 314.

,\rca n: Sts. 12. 13, 1'IImp salllplcs 22/4, 25/4, Sls. 1.~-2U,
I'UIllJ' salllplc 5/5, Sts. 22, 23, 27, 28, 311, 32, 1'1I1ll1'
samplc 11/5, Sts. 36-39.

11[: Sb. Fayal, 59, G3-ú5, 6S.

The spccies ",as common along the coasts of Spain,
Purtugal ancl North Africa. Especial!y at the Portuguesc
station 13 it ,vas rather numerous. Otherwise it occurreu
arouncl the Azores and on the border of the Sargasso Sea.
Auxospores \\'ere observecl at the Stations 36 and 37 off
Cape Bojador.

..•••t first I \\'as clisposecl to clistinguish bet",cen t\\'o
separate species: S. delicatula (Peragallo) and S. Sc/¡roe-
deri (Ber¡;on). But as intermecliate forms were also seen,
I have listed them al! under the above mentionecl name
in accorclance with the view of HU5TEDT (1930).

Stephanopyxis Palmeriana (Greville) Grunow.
HUSTEDT 1930, p. 308, fig. 147.

Arca 1I: Pump sample 22/4. Sts. 18, 20, 22-25, 28, 32, PUlllp
sample 11/5, Sts. 35, 36.

I Il: Sts. 63, 68.

This warm water species, \\'hich has its main distribution
111 the Indian ancl Pacific Oceans, was observed now ancl
then oetween Portugal and Cape Bojador. A few chains
\\'ere also noticed on the border of the Sargasso Sea.

Stephanopyxis turris (Grevillc et Arnott) Ralfs.
HUSTEUT 1930, p. 30.f, fig. 140.

Arca 1[: SI. ll.

This species was exc!usi\'c!Y observed in the 50-0 m
sample from Station 11 north of Cape Finisterre (Spain).

Stephanopyxis sp.
Area lll: Sto 63.

In the 100--0 m sample from Station 63 on the oorder
of the Sargasso Sea t\Vo specimens \Vere notieed which
could not be referred to any detinite species but were
listed under this termo

Stictodiscus parallelus var. balearica Grunow.
HUSTEUT 1930, p. 470, fig. 261.

Area 11: St. 38.

üne single spccimen of this rare form was observed in
the 80--40 m sample from Station 38 off Cape Bojador.

Streptotheca thamesis Shruosole.
HUSTEDT 1930. p. 779, fig . .f55.

Arca 11: SIs. 32, 35, 3G.
111: Sto 63.

Single specimens uccurred in a few samples from the
African coastal banks. Otherwise it was observed in two
samplcs from Station 63 on the border of the Sargasso Sea.

Striatella unipunctata (Lyngbye) Agardh.
HUSTEDT 1931-37, p. 32, fig. 56U.

Arca II: Sts. 3.f, 35, .f0.
111: Sto Fa)'al.

This littoral spccies was represented around the Canary
Islands and at the Azores.



Surirella gernrna Ehrenberg.
A. SCHMIDT, Atlas, pl. 24, lig. 26.

Area I: Pump sample 15/4.

Onc single spccimcn obscrvcd at Quccnsto\Vn \Vas
classificd as bclonging to this spccies.

Synedra Gaillonii (Bory) Ehrenberg.
HUSTED'" 1931-37, p. 195, 1ig. ú'!O.

Arca I: l'ump samplc 15/4.

T\Vo specimens were noticed in thc pump sample from
Qucenstown (Ireland) together \Vith Sltriella gem11la.

Synedra sp.
Area II: St. 34.

III: St. 63.

Some defect spccimens, not subjected to any further
examination, were observed near the Canaries and on the
border of the Sargasso Sea. They were recorded under
this termo

Terpsinoe musica Ehrcnberg.
HusTED'" 1930, p. 898, lig. 540.

Area 1I: Sto 35.

Single specimens of this rare species were found in two
samples from Station 35 between the Canaries and Cape
Bojador.

Thalassionema nitzschioides Grunow.
Figs. 15 and 16.

HusmD'" 1931-37, p. 2H, lig. 725.

Area I: Sts. 1-4, 5-10.
ll: Sts. 11, 12, Pllmp samplcs 22/4, 25/4, Sto. 18, 20, 31,

32, Pllmp samplc 11/5, Sts. 34-39.
llI: Sts. 4-1, 54, 58, 59, 63, 68.
IV: Sto 80.
V Sts. 81a, 85, 87, 88, 92.

This \Videly distributed species was very common
along the coastal banks from Ireland to Cape Bojador.
It was not rare on the southern and northern Atlantic
routes, and on the Newfoundland Banks it \Vas also rcpre-
sentcd. But it was not recorded from the stations north
of Ireland and off Shetland.

The habitus of the Thalassione11la-colonies was rather
variable. The ceIls sometimes were short and broad in
girdle view, sometimes fairly long and slender. The
longest ones were supposed to originate from auxosporcs.

After the completion of the tables the 200-100 m sample
fram Station 10 between Ireland and Spain was examined
more closely, and two types of \'alves were found. The val ves

oí the broad and short cells (21-42 J11ong) had approxi-
mately linear outlines with slightly rounded edges (3--4 (J.

broad) and about 9-10 marginal spines in 10 {J. (fig. 15a,
b). In the long and slender ceIls (56-175 (J. long) the
sides of the val ves were more or less distinctly protruded
in the middle (fig. 15c). At the ends these valves were
mostly about 2 {J. broad with 12-13 marginal spines in
10 {J., in the middle they were about 3 {J. broad and with
8-9 spines in 10 {J.. (I'ig. 15d shows a rare form, rather
short and broad, but with sides slightly pratruded in the
middle and about 10 spines in 10 (J.).

It might be suggested
that the type c, originated
from auxospores and that
the type a. b represented
minimum forms, the result
of a long progression of ceIl
division. In fact, however,
the shorter cells are broader
than the longer ones, not
only having a longer perval- 25 l" a
\'ar axis. Such an increase
in breadth combined with a
decrease in length has not
as yet been observed in
dia toms and does not agree
with common opinion (cpr.
HUSTEDT 1930, p. 101). Nor
is there any successive
straightening of the valve
sides, such as might be
expected when the type a, b would be the final one, even
the shortest valves represented in the c-type diagram
being distintly protruded in the middle.

Fig. 15. ]'!lalassiollema Ililz-

sc!lio/des. Outline of valves. Sto
10. a. and b. short straight
val ves. c. long valve witb sides

protruding in the middle.
d. rare formo

Fíg. 16. Diagrams for tbe two valve types
of Thalassionema nitzschinides. Sto 10.



Mea5urement5 of the two form5, 2300 cells from the
above mentioned 5ample being measured (fig. 16), do not
prove that they represent taxonomical unit5, although
they give some indications in this direction. Sample5
from 5everal other station5 also 5howed the two typcs of
valve5, but as the5e 5amples were not so well pre5erved,
no further mea5urement5 have been carried out.

VAN HEURCK (1880-85) in pl. XXX VII, fig. 15 has
illu5trated a Thalassio//¡rix Frallen!eldii vaL ?/enella Gru-
now from the Arctic, which HUSTEDTconsiders to be a
Thalassionema nüzsehioides. Pos5ibly thi5 type may be
identical with the slender forms in the "Michael Sars"
material. It i5 119 f' long and recorded to have 13,5 spines
in 10 {l.

Thalassiosira constricta(?) Gaarder.
Thalassiosira cOl1slricla, GAARDER 1938, p. 6-l, lig. 0.

Area 1: Sts. 2-4, 7.

Among the chain5 of Thalassiosira gravida at four
stations south of Ireland there occurred 50me chain5 which
mo5t probably belong to the 5pecies 1'. eonstrie/a. As
the5e were never ob5erved containing resting spore5, how-
ever, they could not be clas5ified with certainty. Auxo-
spore-forming cell5 were rather common.

Diameter 21-24,5,,,,

Thalassiosira coronata n. sp.
. Fig. 17.

Arca I: Sts. 3, -l, 7--10.

From the region between Ireland amI Spain Thúlassi-
osira-chains were ob5erved which did not agree with any
de5cription5 of T/¡alassiosira specie5 in the literature at hand.
They are, thercforc, rcferred to a new 5pecics, Thalassi-
osira corona/a.

The chain5 consist of up to 14 cells connccted by a lhin,
flaccid thread. The di5tance between the cell5 in lhe same
chain varies bctween 7 and 14 1" Maximum distancc
measured i5 15 {l. Diameter of the cells: 9-35 f', height:
12-26 ft. Height/diameter (h/d) varies from 3/8 to 2,
for the majority of cells being close to 1.

The breadth of the girdle zone varie5 from 1/5 to 1/3
of the height of the cell. On each side there is a collar-like
copula. The 5uture toward5 the valve i5 obscure, on the
girdle side, however, rather evenly thickened. The valve5
are rounded at the edge, flat and with a di5tinct depressiun
round the slime pore. At the 5lanting margin the valve
i5 furni5hed with long (about 3 {l) spines, placed obliquely
so the diameter of the outer part of the crown i5 about
the 5ame as or a little larger than that of the valve (fig. 17).
The di5tance between the 5pine5 i5 2--4 p. Between the

long 5pines a few shorter one5 may occur, irregularly
arranged. It i5 often difficult to di5tingui5h the spine5 in
cells with contento

In addition to the large central pore some 5maller pore5
may be found 5cattered over the valvc, al50 on the manlle

Fig. 17. Tltalassiosira corollata n. sp. se 7. a. girdlc view of
cclls jllst divided. b. valvc in Hyrax.

part. It is difficult to di5tinguish between pore5 and
spines. Otherwise the valve 5eem5 quite smooth, even in
Hyrax (fig. 17b).

The cromatophores are relatively large rounded discs.
The specie5 100k5 a little like T. deeipiens (Grunow)

J 0rgensen, but i5 distingui5hed from this species by the
depression round the 5lime pore and in lacking the valve
structure. It differ5 from 1'. hispanica Paul5en (1930,
p. 7, fig. 1) in having 2 copulae only and a central thread,
while 1'. hispanica has 5everal copulae and i5 imbedded
in mucilage. (Now ancl then chains of small cells of the
pre5ent species may be packed together and imbedded in
mucilage, but the central thread i5 then alwaY5 visible).
It may be distinguished from 1'. cons/ric/a Gaarder
(1938, p. 64, fig. 6) by its long marginal spines and in
never having the cclls close together except immediately
after cell division. It seem5 most closely related to T.
aestivalis Gran (1931, p. 436, fig. 10), but this species has
short marginal spine5 and a faint structure in the vah·e.

Thalassiosira decipiens (Grullow) J ¡Jrgensl'l1.
HUSTEOT 193U, p. 322, lig. 158.

Thi5 species was exclusively recorded from the area
between Ireland an Spain.



Tha1assiosira gravida C1eve.

HUSTEDT 1930. p. 325, fig. 161.

Area 1: Sts. 3, 4, 7-10.
IV: Sto 76.

In the area between Ireland and Spain it was rather
common. Otherwise it only occurred at one station on the
Newfoundland Banks.

Tha1assiosira minima n. sp.
Fig. 18.

In samples from two stations in the region between
Ireland and Spain a few chains of a very small Thalassi·
osira occurred, which it has been impossible to identify as
one of the species described in the literature at hand. It
is, therefore, like T. corona/a, preliminarily treated as a
separa te species.

It has only been studied in water. The chains consist
of up to 8 short cells combined by a thin flaccid central
thread. The distance between the cells varies from 6 to
9 l' in the same chain. The longest distance measured is
18 p (in cells with a diameter of 7 l' and a height of 3,5 1').
The diameter of the cells measured 7-14 p ami the height
3,5-6 p. The proportion height/diameter (h/d) is mostly
1/2, mino 3/7, max. 3/4.

The \'al\'e is flat, rounded at the margin ami with a
slight depression round the slime pore. The girdle zone

Fig. 18. Thalassiosira mini"", n. sp. Sto 3. a. chain, girdle vie\\'.
IJ. cells showing chromatophores and central valve rlepression.

is low. In water neither copulae nor spines or valve struc-
ture could be distinguished. The chromatophores are
rclatively large irregular discs (fig. 18b).

Tha1assiosira monile Cleve.
Fig 19.

l"halassiosira monile, eLEVE 1900, p. 1034, figs. 2-3.
?Cosci1lodisclIs monilijormis, PAVILLARD 1930, p. 1, fig. 3.

Area 1: Sto 7.
II: Sts. 20, .12, 36.
IV: Sto 80.
V: Sts. 81a, 85, 87.

Scattered along the European-African coastal banks
and on the western part of the northern Atlantic route there
occurred colonies which have been rcferred to this species.

Fi~. 19. Tha!nssiosira 1I1onde. Sto 81a. :l. cells in mucolls C0Td.

h. girdlc vic\\" of ccll ~ho\\'il1~ l1\1c1cus.

No central 'thread is visible, the whole chain being
imbedded in one mncons cord. This may be constricted
between the cells as in CLEVE'S specimens from the Red
Sea, but may aIso be of more equal breadth, as in fig. 19a.

The single cells are in agreement with CLEVE'S des-
cription and drawings. The valve has a structure similar
to that of Cosánodiscus excentricus, but has a small cer.tral
pore. In the "Michael Sars" specimens the marginal spines
are scattered, about 2 in 10 p. The girdle part seems smooth
while on both sides one striped copula occurs, having 25
stripes in 10 p. The nucleus is easily obsen'ecl (fig. 19b).

Diameter 13-18 p.
From the coast of Portugal PAVILLARD (1930) has

described a CoscinodisClts monilijorntis, which probably is
identical with CLEVE's species. The cells are also here
imbeddecl in a mucous cord, more or less constricted and
sometimes divided into sections with one cell in each.
The structure is the same as in CLEVE's cells, but PAVIL-
L\RD does not mention any central pore and assumes that
the species belongs to Coscinodiscus.

Tha1assiosira Nordenskioe1dii Cleve.
H USTEDT 1930. p. 321, lig. 157.

Arca 1: Sto 3, PUlllp sample 15/4, Sto 7.

This northern neritic species was sparsely represented
111 the arca sonth of Ireland.



Thalassiosira rotula Meunier.
HUSTEDT 1930, p. 326, fig. 163.

Area 1: Sto 3.
!l: Pump samplc 25/4.

A íew cel1soí this species was recorded írom Station 3
south oí Ireland. Otherwise it was only observed in the
pump sample írom the Strait oí Gibraltar.

Thalassiosira subtilis (Ostenfeld) Gran.
HU5TEDT 1930. p. 330, fig. 166.

Area 1: 5ts. 4, 7-10.
1I: Pump samplc 25/-l, Sls. IS, 22, 23, 27, 2S, 31, 32, 3+-·3(¡.

IlI: 5ts. 44, 49c-65.
IV: Sto 77.
V: Sto 81a.

This was the most common Thalassiosira species in the
"Michael Sars" materia!. It was recorded írom most oí
lhe stations along the European-Aírican coast as well as
on the southern Atlantic route. In addition it occurred
on the Newíoundland Banks and at the íirst station on
the northern Atlantic route.

Thalassiothrix Frauenfeldii Grunow.
I-Iu5TEDT 1931-37, p. 2-l7, fig. 727.

Area 1: 5ts. 3, 4, 7-10.
II: 5ts. 11, 18.

II!: 5t5. 63, 64, 68.

This species was never recorded in any great numbers.
It occurred írequently in the are a between Ireland and
Spain and more sparsely between the Azores and the New-
foundland Banks. Otherwise it was only observed in the
Gibraltar Strait and at one Station on the north Atlantic
route.

Thalassiothrix longissima Cleve and Grunow.
HU5TEDT 1931-37, p. 247, fig. 726.

Area 1: 5t5. 3, 7-10.
II: 5t5. 18, 31. 32, Pump sample 11/5.

III: 5t. 63.
IV: 5t5. 76, 80.
V: 5t. 83.

The species was fairly common in the area between
Ireland and Spain, and it was also represented along the
north-west African coast and at a few stations in the
western part oí the "Michael Sars" area. A considerable
part oí the specimens observed were totally deprived of
marginal spines. Ribs 11-13 in 101-'.

Thalassiothrix mediterranea Pavillard.
HUSTEDT 1931-37, p. 248, fig. 728.

Arca 1: 5ts. 3, 4, 7-10.
11: Sts. 11, lB, 20, 22, 23, 27, 28.

Specimens classified as belonging to this species were
rather common in the arca between Ireland and Spain
and in the Spanish Bay. TransapicaJ stripcs 20-24 in 10",

Triceratium alternans Bailey.
HUSTEDT 1930, p. B25, fig. +8~.

Arca 1: Sl. 1.
II: Sts. 18, 20, 27, 36-38.

One single specimen was noticed in the 40--0 m sample
from Staticn 1 south oí Ireland. Otherwise it occurred in
the Spa.nish Bay, in the Gibraltar Strait and off Cape
Bojador. But as distinct írom the other T. species it was
not rcprescnted in the Azore arca.

Triceratium antediluvianum (Ehrenberg) Grunow.
Fig. 20.

HUSTEDT 1930. p. 810, fig. 472.

'Tricfrati,,," omlalu"" GREVILLE 1864, p. 94, 1'1. XIII, fig. 20.
Ampilitetras s"brotundata, ]ANISCH l, illustratcd in A. 5CHMIDT'S
Atlas, 1'1. 99, fig. 24.
(Non Triceralium subrotundat"m A.5., illustrated in A. 5CHMIDT'S
Atlas, 1'1. 93. fig. 1).
Triceratiu", alla-nticum, CASTRACANE 1886, p. 111,1'1. XVII, fig. 3.
?Bidd"lphia parallfla, C..STRACAl'E 1886, p. 103, 1'1. XXIII, fig. 10
and 1'1. XXVI, fig. 7.
?T"iceratium oculatum Greville (f. HiUabyana), illustrated .by
5LONCZEWSKI et J. BRUN in TEMPERE J.: Le Diatomistc, vol. lI,
1893-96,1'1. XXIV, fig. 19.
Bidd"lphia subjullcta, MANN 1907, p. 311, 1'1. XLVI, fig. 4.

Arca I Ir Sts. Fayal. 59, (¡n.

This species exclusively occurred in the region around
the Azores.

Only a few oí the specimens coníormed to the des-
cription given by HUSTEDT. He writes that the valves
have: "stark konkaven, oft tieí ausgerandeten, oft íast
geraden Seiten". Fig. 20a shows the contour of one of the
most concave vah'es in my samples, some having practi-
cally straight sides. Most of the cel1s had, however,
slightly convex sides. In several Tricerati/llll species the
shape oí the contour varies from concave to convex, so
it does not seem unreasonable to refer also the conve):
specimens to T. an/ediluvianll1'/!. In general form and in
valve strueture there is no discordance.



Thc valvc structurc most closely conforms to the struc-
ture oí Biddulphia subjancta Mann (1907) írom Galapagos,
which according to my opinion ought to be referred to
Triceratium antediluvianum. It has slightly concave sides.
MANNwrites: "My specimen is, on the whole, nearest to
an unnamed figure oí SCHMIDT'S(Atlas p!. 99, f. 23)".
He must, ho\Vever, mean íig. 24 on the said plate, and this
might as well ha ve been drawn írom one of my specimem,
having also slightly convex sides. SCHMIDTnames it
Amphitetras subrotundata Janisch, and it originates from
the Gazelle Expedition. No description oí it is available.
In MANN'S broad list of referenccs 1 find: JANISH, C.
The Diatoms of the Gazelle Expedition. 22 p!. photo-
graphs, with manuscript index. Not published but distri-
buted to seYeral diatomists by the author. - 1 do not
doubt that this species aIso ought to be refcrrcd to 1'ri-
ceratiUln antediluvianum.

MANN'Sfigure gives a good impression of the protruding
corncrs and the crater-formed protuberance in the middlc
of the vah'e, c1early noticeable in most of my specimens.
The valvar pores at high level give the impression of
being large and angular, at lower levcls smaller ancl more
roundcc1 (cpr. fig. 20e). LIEBlSCH (1928) \Vas aware of
this crater form (mulc1ige Vertiefung) anc1 has shown it
c1early in his c1ra\Vings.

CASTHACANE(1886) c1escribec1a 1'riceralium allanticmn
(b: 117/1) obser"cd near the Azores c1uring the Challenger
Expcc1ition. It has slightly convcx sic1es, blunt corners,
each \Vith its plate anc1 a coarse structure, just like my
specimens. In the iilustration given the valve looks flat, but
this does not seem probable. The rosette in the middle may
be explainec1 by the occurrencc oí a c1epression, so the pores
are seen at high leve!. 1 have no doubt that 1'. atlanticu11!
is ic1entical \Vith mine anc1consequently has to be rcferred
to 1'. antediluvia1tu11!.

1 íinc1 it probable that 1'. oCIIlalllm Gre\'ille (1864)
(b: 18/1) anc1 1'.owlalum Gre\'illc (f. Hl:11abyana)(b: 71 f.J)

in Le Diatomiste Ir (1893-96) also may be referrec1 to this
species.

The most conspicuous deviation in I11Yspecimen5 when
cUl11pared \Vilh HUSTEUT'Sc1escription \Vas, however, that
in 1110stoí them one or two of the íour corners oí each
\'ah'e c1ic1not ha ve the circle-round plate on the topo (1
have ne\"cr seen less than t\Vo plates on each valve). This
c1eviation was unly observed in specimens with convex
sides, but this c10esnot exclude the possibility that it may
also occur in cells with concave sides. These were so scarce
that there \Vas less possibility oí observing any deviation
in them.

A íe\\' specimens (b: 65-98 p) had 3 normal corners,
the fourth lacking plate, protruding less than the others
alld being co"ered all o\"(,r \Vith the regular pore structure

Fig. 20. Tl'i(('I'atiuJIl alltediluviallttlll. a. yah'c with COllCa,VC sidcs.
Sto 59. h. "ppcr v"lve of c. both val ves ",ith 2 complete top plates
ami an initial third onc. <1.valvc ",ith 3 top plates. C. central part
part and one corner of d. secn at lo\V leve!. Sto Fayal.

(fig. 2üc1). The two corners without [llates, one on each
valve, were situated above each other, hut this may not
be the ru1e.

Specimens with 3 plates on one valve and two on the
other were more frequent (b: ahout 45 p.). In two connected
cells the two val ves in the middle had 3 plates, while the
outer valves had 2. The third plate was often poody
developed, being represented by a circular smooth field
on top of the corner (fig. 20c) or being more or less irregular
(fig. 20b).

Cells with only 2 plates on each valve were, however,
most common (h: 33-56 p.). On each valve the plates
were placed diagonally. The two plates oí each valve were
sometimes located in the sallle plane, but more often in
crossing planes.

In these specimens all the plateless corners were lower
and less protruc1ing than the others, anc1 the rows of pores
íormcc1 arcs round the peak. Thc era ter íorm of the central
part was clearly to be seen in all \·alves.

There seems to be a tendency towards increased reduc-
tion in the number of plates with decreasing diameter, but
the material is too scanty for giYing any conclusive prooí
that this is a rule.

CASTRACAl'E(1886) has illustrated a couple oí speci-
mens from the Sea of Japan reminc1ing of mine. He names
them Biddulphia parallela (b: 70-100 /1) and remarks that
they lllay belong to the section Amphitetras. He has no
picture showing them in \'ah'ar \'iew and the matter does
not secm settled; but 1 may be allowed to point out that
there is a .possibility that they represent specimens oí 1'.



antediluvianum, having two comers on each valve reduced,
perhaps a little further than in my specimens. The obli-
quity, mentioned in the description, may then be explained
by the normal comers being placed in crossed planes in
the cel!.

The puncturing indicated in one 01 the plates 01
CASTRACANE'Slast mentioned ligure, which is also men-
tioned by VAN HEURCK (1880-85, p. 207) in the descrip-
tion of T. antediluviamln¡ and drawn very clearIy in T.
oculatum (f. Hillabyana), 1 have only observed in one
specimen having plates on alI 4 comers. The puntures
were extremely line and did not lorm regular rows.

(HUSTEDTrecords B. parallela as a synonym to his B.
aurita var. obtusa. He al so includes B. RopcYl:ana Gre-
vilIe and B. obtusa (Kützing) RaIfs. 1\1y specimens,
when seen in girdle view, sho\\" great similarity to VAN
HEURCK'S sketch es 01 B. Roperiana (1880-85, p!. 99,
figs. 4,5) which he says may be a form 01 B. obtusa with
coarse pares. In ligo 6 al the same plate, showing a 3rd
specimen in valvar view, central s¡:ines are, however,
indicated while according to BÚYER'Smonography (1900,
p. 700) central spines are lacking in B. obtusa. It does not
seem impossible to imagine a connection between highly
reduced forms of T. antediluvianum and some of the forms
included in HUSTEUT'S highly "ariable "variety".)

Triceratium formosum BrightwelI.
HUSTEDT 1930, p. 819, lig. 481.

Arca 1I: Sts. 18, 19.
11I: Sts. Fayal, 59.

One single specimen was recorded from Gibraltar. At
the Mediterranean and Azore Stations it occurred a littIc
more frequently.

Triceratium pentacrinus r. quadrata (Shadbolt)
Hustedt.

HUSTEDT 1930, p. 81-1, rig. 475.

Arca Il: Sto 35.
1I1: Sts. Fayal, 59.

One specimen occurred in the 500-200 m sample from
Station 35 south of the Canaries, a few more at the Azore
Stations.

Triceratium Shadboltianum Grcvil le.
HUSTEDT 1930, p. 807, lig. 470.

Arca Il: Sto 35.
!II: Sto Fayal.

In the 100--0 m sample from the Canary station 35,
one specimen was noticed. Otherwise it occurred together
with T. antediluvianu11l, T. formos/lm, and T. pcntacrinus
f. quadrata at the Azore station Faya!.
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I
I

I I
1

A CtillOCyclus EI".enbergii - - - - - O I - - - - -..............
I - - - - - - X X - - - X

A ctinoptychus ""dulatus - - X X O O I..............
1

I - - _. X - - X X - - - X X X X X X
Asterionella iapollica. .. •••. o, o ••••••• - -

I
- - - X I X X X - - X - - - - - - X X - - X

A sterompllalus /labellatus . . . . . , . . . . . . - - - -. - - I - - - - - - - - - - - O - - - O O
- lIeptactis .... .. ... ........... - -

I
- - - X i X X X X X - - X X X X X X X - X X

Bacteriast?'t1H1 cmnOS1/11l .............. - - I -
- - X - X X - X - - X X X X X X - - X -- delicatlfllfHl . " ........ . . . . . . . - -

I
- - - X - - - - - - - X X - - X - - X - -

- e/egaus . ..... ' . . . . . . . ... . .... - - - - - X - - X - X - - X X X X X X X - X -I a. sp. a. sp. a. sp.
- elongatHHI ..... . . . . . . . . o ••••• - - i - - - - - - - - X - - - - X X - - - - - -I- lIya/intl1llo ...... ..... .. . ... .... - - - - -. - - - - - - - - - - - - - X X X X -
- spp. . ..... ••• o • .. o ••••• .. - - - - - - O - - X - - - - - - - - - - - - X

I
I

BiddulpJ¡ia au.rita . . . . . . . . . . . . . . . . . . -

I

- -

I

- - - - - - - - O - - -

I

- - - -

I

- - I - -
- - varo minima ... . . . . . . . . . - - _. -- - U - - - - - - - - - - _. - - - - I - -
- mobilie1lsis ... ... .. .. .......... X X v X - - - - - - - - - - - - - - - - - - -
- regia . . . . . . . .... ...... .. . ... - - - - - - - - I - - - - - - - - - - - - - I - X

Cerataulina Bergon¡'¡ .. .. ....... . ... ... - - - - - X - X X - X X - X X X X - - I - - - -I

Chaetoceros a//i"is .... . ...... ....... - - O - - X X X X X X - - X X X X X X X X X X
- - varo Wil/ei ..... .... .. .. ., . - - - - - X X X ;< X X - - X X X X X X X X X X
- atlantiC1ls . . . . . . . . . . . . . . ... ... - - - - - X - X ;, - X - - X X X - - - - - - -
- - varo neapolitana ............ - - - - - X - X - I - X - I - X X X X X X X - - -
- - "ar. she/eto" . . . . . . ....... - - - - - - - X I - - - - - -

1
- - - -

I

- - - -

1
-I I- borealis f. co1tcavicoJ'nis . . . . . . . . - X X X X X - - I X - X - - - X - - X - - - - -

l. t)'pica - - I - - - - - - I - - X - - X - - - - - - - - -- - .......... ........
I I- brevis ........ .... .... ........ - - - - - X - X X - X - - X X - X - - - - - -

- cinctlls , .............. ....... - - - - - X X I v X - X X - X X X X O X X - X -
sp. 'p I

- compresslIs . . . . . . . .. ... , . .. ... - - - - - X 'X

I
X X X X • - X X X X O X X X X X

sp. sp. sp.

- cOllstriclus .. ..... .. ........ ... - - - - - X - >~ X X X - - X X X X X X

I
X X X X

•p. ~p. .p.

- c01wolul1fs ..... . . . . . . . . . . ... X X ., X X X X X X X X X - X X X X X X X X X X

- curvisellrs ..... , ....... ..... - - - - - - - - - - - X .- - - - - O X

I
X X X X

•p. 'p .

- danicus. . . . . . . . . . . ...... ..... - - - - - - - - -
I
- - O - - - - - - -

I
- - - -

- debilis ......... ......... ..... - - - - - - - - - - - • - - - - - - X X X X -
- decipiells ............ . . . . . . . . - - O O - X X X X X X X O X X X X X X

I
X X X X

III.Sp.

- dens11s ... ............. ........ - - - - - X - X - X X - X X

I
X X - -

I

X - - -
- diadema ...................... - - - I - - X X X X X X X - X X X X X X X X X X

•p. •p. l sp. 'p. sp. sp. sp. sp. sp. sp. sp. sp. sp.

The coast banks 01 North Europe. (April 9th-20th).
Da~e ancl position 01 the stations are given on p. 3. O singly. X present •• abundant.
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haeloceros <lid)'",,,s .................. -

I
- -

I

- - - I - - - - - X - - - - -
1

X X X X X X

- - varo angZica. ....... ....... - - - - - - - - - - - - - - - - - X X X X X -
- ¡urcellalus .................... - - - - - X

I - - - - - - - - - - - - - - - - -
- laciuiosus . ........ . .... . ...... - - - - - X I - - - - X X - X X - X X X X X X X

- Lorellzianus - - , - -............ ...... - - - - - - - - - - - - - X - - - - -
- Pavillardii · .. .... .. .. ......... - - - - - X - X X - X - - X X - - - - - - - -

,p. i 'p. 'p. ,p.

- pelagiCtls . · .. .... ... " ........ - - - - - X - X X - X - - X I X X X - - X X X X

- peruviatlus f. gracilis ... . . . . . . . - - - - - X - - - - - - X ! X X X X X - - - -
- rad1'cans ......... , .. ,. . . . . . . . . - - - - - - - -

I
X - X - - X X X X - - - - - -

- leres o" o. o ••• o, o ••• o ••••••• - - - - - X X X
I

X - X X - X X X X X X X X X X
'p. 'p. 'p. 'r· ,p. 'p. ,p. ,p. 'p. I

- sp. . . · . . . . . . . . ............... - - - - - - - - - - - - - - - - - -
!
- - - X -

occoneis sp. · . ..... .. .. .. . . ........ X - X X - X - - - - - - - - - - - - - - - - X

orelhron h)'slrix O
i

O X - X
I - X

I

I
....... .. .... ..... .. - X X X X X - X X - - X i - - X -

oscinodiscus centralis · .. o ••• . . . . . . . . . O - X X - X X X X X X X X X X X X X X X - - X

- cOl1cinnus . - - i - - - ,
X O X X - - - - X X - O I - - I -.. . . . . . . . . . . . . . . . . . - ; X I I -

- curvalullfs ••• o. o •••• ..... - -

I
- - - - : - - - - X - - X X - - - - - - O X

- excfnlriclrs ...... . . . . . . . . .. . X X X X X X X X X X X X X X X X X X X X X X X

- - '·ar. ¡asciculala .... - - - - - - - - - - X - - - - - - - - - - - -
- Granii · . ........ . . ..... - - - - - - - , - - - - - - - - - - O

I
O - O - -,

- linealllS. . . . . . . . . . . . . .. ..... . .. - - - - X O v - I X ~. X - - X X X X X - X X - X

- radiallls X X X X X X X
,

X X >~ X X X X X X X X I X X X X X. . . . . . . . ... . .....
I I : ¡- sp. ... ...... ... ..... .... . .... - - - O - - - - - - - - - - - I - - - I - - - - -

oscinosiro Oeslmpii

I
!

I
.. . . . . . . . . ...... - - - - - - - X - - X - - X X I X X X

I
X X - X -

- pol)'chorda .................... - - - - X X - I - - - - - - - - I - - - - - - - -
aclyliosolw a1Ztarcticus .............. -

I

- - - - X X X X X X - - X X O X - - - - - -
- medilerraneus · . . . . . . . . . . . . . . . - - - - - X - X X - X - - X X X X X X X X X X

t't)'lttnt Rrightwellii .. .............. - - - - - X - X - - - X - - - - - • X X X X X

- - f. lel"agona . ....... .. ...... - - - - - - - - - - - - - - - - - X X - - X X

ucampia zoodiacus I - - - - X X I - X - - - - - -... .... ... ....... - -
I
- - - X - X X

emidücu~ clllleijormis. .. ... ....... - - - - - X - - - - X - - - - I - O - - - - - -
- - "ar. t'C)¡/r1'cosa. ............ - - 1=

- - - - - - - X - - - - - - X - - O X X

audeda borra lis · ....... . . . . . . . . . . - - - - X X X X X X X - X X I X X X X X X ¡ X X

eplocylindl'lIs daniclts .............. - - i- - - - - I - - - - O - - - I - - - - O - X -
elosira sl/lcala

i I - X - - X - -... ......... . ..... .. X X X X " X X I - - X - X X - -
I
-

I
itzsc!t.ia closterilt?lr · . . . . . . . . ..... .. - - X X X X X i X X - X - - X - X - - - - - X -

I- delicatissinrC! . . . . . . . . . . . .... . .. - - - - • X X I X X X X X - X X I X X X X X X X -

- seriata ....... ......... ..... ... - - - - - X - '< X X X - - X X X

I
X X X I X X

I
X -

lanklonúl/" sol. · ... - - ! - - - X X - X - O - - I - X ! - X X X X X X X· . . . . . .

I in. s.1 II :



Pleltrosigma spp.
Podosira stelliger
Rhabdonema arcualum
Rhizosolenia acumi11.ata

- alala ..
- - f. curvirostris
- - 1. gracillúna

Bergonii ..
- - f. bidens
- Iragilissima.

hebelala f. semispina
- f. bidens(?) . . . .
únbricata varo Shrubsolei
robusta. ..
setigera ..
51oiterlotMi
stylilormis

- - ,·ar. longispiHa

Roperia tessellata
Sede/o nema costatum
Surirella gemnza
Synedra Gaillonii
Thalassionema 1I1:tzscilioides
Tlzalassiosira constricla (.')

coronata

decipiens
- gravida

minima.
monile
.Vordenskioeldi i
rotula
subtilis. . .

Tlzalassiotlzrix Fl'allel1leldii
- IOJlgissima

- lnediterranea
Triceratium alfernalls
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Tht coast banks 01 South EltrOpe
Date and position oí the stations are given

Station 11 ~1_l_3_~l"/' 18 19

I
20 ~ 22 23 25

'1' o § o . o o o o0l~ o
o o o o o O- o ;:: o o o o ;::o E E N .,., o o N "' o 00 o 8 N .,., o í' .,., o .,., oDepth in metres I I I I ~ ~ I I I I , , I I I I ~ , I I I I I I I Io o .,., o o. o. o o o o o o § o Io o o. Io o o o ¿,

§ o § o o
"' "' r- .••. ~ ~ ." o ;:: ~" o o "' ""' 00 e O O ;:: .,., O "' ." O.. •. ""' N N ..•. . n ¿ '" N N N

i- 1=
I I~ 1= 1=

Aclinocyclus Ehrenbergii .. .. ....... - - - - - - -- - - - - 1= - - - - - - - - - -
- teuuissimlls .. .. ... ..... .. - - - - - - - - - - O - O - - - -. - - - - -

A clinoptychus splendws ..... ..... ... - - - - - - - - - - -
I~ - 1= - - - - 1= - 1= - 1= - - - -

- ul1dulalu5 .. .. .. . .. . ... .. ... X - - - - - O X X O X X - - - O - - - - - -
A sterionella ¡apollica. .. ... .. ...... - - - - - - - - - - - - - - - - - - - - - - - - - - -
- notata ..... .. .. . ... . .. ... - - - - - - - - - - - - - - - - - - - - - - - - - - -

A steromphalus /label/atlls .. .. - - - - - - - - - - - - - - - - - - - - - - - - - - -
I- heptactis ... .. . .. .. .. .... X - - - - - - - - - - - - - - - - - X - - - - - - - -

- robustus - - - - - - - - - - - - - I - - - - - - - - - - - -.. .... ... ... .... ,- -
Bacteriastrum comosum ..... ....... - - - - - - - - - - - - - - - - - - - - - - X - - - -
- elegans .. ..... " - - - - - - - - - - - - - - - X - - - X X - - - - - -
- hyalinum .. .. ...... .... .. - - - - X X - X X - - - - - X X - X X - - - - - - - -
- spp. ....... .. ....... ... ..... X - - - - - I:~- - - - - - - - - - - - - - X X - - X -

Biddulphia mobiliellsis ...... .... .... - - - - X X X X - X X - - X X - O - - - - - - - - -
- pulchella .. .. ... .. ... - -- - - - - - - - - - - - - - - - - - - - - - - - -
- regia ........ ..... ... .., - - - - -' - - 1= - - - - - - - - - - - - - - - - - -

Ceratauli,za Bergollii. .. .. ., . . ... .... X 1= - - X X - - - - - - - - X - - O X X X X X - - -
Cerataulus Smithii .. .. .. .. .. .... - - - - - - - I O - - - O - - - - - - - - - - - - - -
Chaetoceros a//inis ." ... ........ .' X - - - - - - X X - - - - - X X - - - X X X X - - X -
- - var. Willei .. .. '" .. , X - - - - - - - X - - - - - - X - - - X X - X X - - -
- anastomosans .. .. ... . .... ., - - - - - - - - - -- - -- -

I - - X - - - - - - X X - - -
- atlanticus varo neapolitana. .. ." - - - - - - - - - - - - - - X - - - O X X - - - - - -
- borealis f. cOllcaViCOY11is ... - - - 1- - - - 1- - - - - - - - - - - X 1- - X X X O X X
- - f. t)'pica - - - - - - - X - - - - - - - - - - i - - X X - - - -.. .. ..... ... I~- brevis .. .. ., .. . . - - - - - - - I - - - - - - - - - - ,- - - - X - - -,-
- cinctus .... .. .. .. . . - - - - X - -. 1= .- - - - - - - - - - - - - - - - - -
- compressu.s ... . . ... ... - - - - X - - -- - - - - X X X - ,-1': X X I X X - - -
- cOllstrictus .. .. ..... .. .. . . X - - - X - - X - - - - - - X X - - - X - I X - - - -

sp.

Ix- canvo/u/us .. .. . .. X - - - - - - - - X - X - X - - - X - - - - - - - -
- costatllS . ... .. .. .... .. .. .. . , - - - - - X - - - - - - - - - X - - - I~X X X X - - -

sp.

- curvisetus .... . .... .. X - - - X X X X X - X X - - X X X - X X X X - - - -
sp. sp. sp. sp. sp. sp.

- Dadayi .. .. - - - - - - - - - - - - - - - - - - - - - - - - - X -
- debilis ... .. .... . ... .. ... X - - - X - - - - - - - - - - - - - - - - - - - - - -
- decipiens ... .. .... ... ...... X X - X X X X X X - X X - X X X X X X X X X X X - X -
- densus .. ..... . ...... .. .. X - - - - - - X - - - - - - X X - - - - - - X - - - -
- diadema ..... ...... .. .. ...... - - - - - X - X - - - - - - - - - - - - - - - - - - -
- didymus .. .... .. X X - X X X X X X - - - - - X X - X X I X X X X X - - -

sp. , I
- - var. anglica .. ..... - - - - - - - - - - - - - - - X - - , - I - - - - - - - -.. ..
-- imbricalus. .. .. .... . ... - - - - - - - - - - - - - - - - - - - - - - - X - - -
- laciniosus .. ... .. ... .... .. X - - X X - - - - - - - - - - - - - - - - - - - - - -
- Lorenzianus .... .. '" ... - X - - - - - ~ X - - - - X X X - X X X X X X X - - X
- messatteusis .. , '" " .. ... '" - - - - - - - O - - - - - - - X - - - X X X X X - - -- pelagiws. '" .. ..... .. . ... X - - - - - - - - - - - - - - - - - - - - - - - - - -

peruvial1us 1- 1- ,
j- 1-- .. .... ....... .... - - - - - - - - - - - - - X X - - 1- - - - - -- pseudocurvisetus '.' " .. " .... - - - - X X X I~X 1; X I X - X X X - X X 1; X X X 1; - 1; -

~

sp. 1- I- t'adicans ... .. .. . ..... . ... ... - - - - - - - - - - - - - - - - - - - - -
- rostratus .. . . ......... .. - - - - - O X X - 1- - - X X - X X X - X - -.



"rope
given

-1'-- -
'1-
·i-
'!=
1=

al1d Norlh Africa. (April 21sl-May 2211d).
on pp. 3 and 4. O singly, X presento • abundant.,
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A ctútocyclus Ehrellbergii
- teHuissimus

A ctinoptychus splClldClls
- undulatlls

Asteriollella japolliw
- notata

A steromphalus Ilabcllatus

-- heptactis
- robustus

- - - - - - - - - - - Bacteriastrum comosum
- elegans
- hyalinlUll

__ , 1_ - - - - x O - - - - - - O x x
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I

¡ i __ ~_
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- - -¡- -

1

I

- spp.
Biddulphia mobitiCIIsis

- pulchella
- regia

Cerataulitta BergOlltl.
Ccrataulus Smithii
Chactoccros alli,/is

- - vaL Willei
anastomosans
atlanticus var. neapolitallu
borcalis f. concavicornis

- - f. typica
brevis
cillCtuS

compresslfs
cOllstrictus

COllVO/utus

costatus

Dada)';
debilis

- dccipiclls
- dellsus

diadema
didy"tus

- varo ull!;lica
imbricatlCs
lacillioslts
Lorenziallus
tnessanensis
pclagicus
pcruvia1llts
pseudocltyvisetus

radica'lls
yostratus
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__________ O

O

, I- - - - -'-1-
-x------------

X X o x - o - X X X o - o O O O X X
_____ - ._ - - - - - O - - - - - -1-

_ x - X X X X - - - X - - X X X X X X - - - - - X - - X X
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- SI'.
Climacodiul1l FI'(fUl'H!('lthaulIlH

Cocconeis SI'.
CorethroJl hystrix
CoscinodisCllS ccntra/is

- cOJlcinnus

ClfYiJatulus

divisus
- t'xce1ltriclls

- gigas
- GraHii
- liJll'atus
- 110dltlijer
- oculus irídis
- radiatus

CosciJlosira polycltorda
Dact)'liosolell »tedilfrra Uft!S

DitJ'lu", Briglttwellii
- - f. pentago1ln.
- - f. tetragolla

Eucampia cornllta

- zoodiacus
Gossleriflla tropica
Granunatophora longissiUlfr

- marina
- sI'.

Guinardia jlaccida
Hemiaulus Hauc/¡;l-

- siuensis
Hemidiscus cuneijormis

- - varo ven/n'cosa
Lawieria borealis
Lfptocyli1ldrus danir1l.'

- mi,timus
Licltlophora sI'.
Lithodesmium ulldulal"m
111elosira slllcata
J\'itzscltia c1oste,-il(m

- delicatissinw
- paradoxa
- seriata

Planklolliella sol
Plellrosigma spp.
Podosira hormoidcs

- stel/iger
Rhabdo1lema adriaticu1H
Rhizosolenia aCttmi11ata

- alata
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Rhizosolenia ala/a f. gracillinla o o - - _1 - - X X X I X X X I X - X X X X X 1 X x X X I X X Y Ix:
_ _ f. indica o o o o o o o o o o o o - - - - - - - -1- - X I X - X X 'o;r. - -1- '~.X X X X - --:-

- Bergollii o o o o o o o o o o o • o o.':' = = = = = = = = ~ = = = = = = = = 1':' .: = .:. .:. = = =e
- calcar avis .. . . . . . . . . . .. ..
_ Gas/racanei . . .,. .. o. - - - - - - - - - - - - - - - - - - I - - X X I X X - O 1 -

_ delicatula..... .. ." - - - - X - - - - - - - - - - X - - - X X -1 X x - I - ' -
_ hebetata f. semispina . . . . X - - - - - - - - - - - - - - - - - X - X -, - -- - -: y

_ imbricata var. Slirubsolei o • • • • X X - X X X - X - - - - - - - X - - X X X X: X X X -1 ~<
_ robus/a.... o' o. • • • • - - - - - O O X X - - - - - - X - - - - - X! - -1- -- .-= ~:~ft::;ot';;;' : ... . ~ = = ~ = ~ = ~ ~ = = = = = = i ~ = ~ = ~ ~ ~ I ~ --; = I =:=~
- styliformis . . . . . X - - - - X X - X X _X _X _- -_ -O I ><- >~ _X _X Xx _X _X I_X _X -_ i _- : ~
- - var.latissima - - - - - - - - - - - - -
_ _ var. longispilla X X _1- - X X Y X X X - - X X l' v X X X X X X I X X I

Roperia tessellata . . . . X - - - - - - - - - X - - X -: - = = ~ = ~ ~!= l' ~ = = =
Sceletonema costatum . . . . . • . . . . - - - - - - - - - 1 - - - - - - 1 -

Schroederella delicatula . . . . . . - X X • • X X X X 1 X X X ,x X - X C'" X X 1 X I Yo - - -

Stephanopyxis Palnleriana . . . . . . . - - - - X - X - X I ~ - = = = -1 x - x O ~ - X I X X - - ()

;:~~~;,~;:s ~:;:;~:~;~ v~~. bai~~':i~~. ~ == == == = == == 1 == == i == = 1 = == == == I = == == I == == == == I == == == == i ==
Str;atella 'I1I;punctata , .. - - - - - - - i - - - - - - - - - - - I - - - - - - - -. --
Synedra sp. .. . . .. . ..
Terpsinoe' ffl.usica .. . ..
Thalass;01le11la nitzschioides ... X X - - X X X X X - - - - - X X

Tl~as:~~::;: m~,.•ile. .. : :. .. = = = = = ~ = = =! = I= = = = I= .:. = = = = = I= = = = = =
- subtilis. . . . . . ..
- sp.. .. . .

Thalassiothrix Frauenfeld;; .
- long;ss;ma . . . .
- t1Iediterranea . . . . ..

Triceratium alternan s ..
- jormosum ..
- pentacr;nus f. quadrata ....
- Shadboltianuffl. " . . . . .

X - - = - - = - - - - - - - - -1- -~ = = = = = = -; = .:. =1= - = ~ X = = = ~ ~ ~ ~ ~ =:= =
~~~~~~~;1; ~~= = = = = = -; = ':'1=- - - - - - - - -1-..- - - - - - - -i-I-

=1=1=- --
- -1-

-1- --1- -
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- _1- -' 1_ - -
__ 1_ - x - - - - - x x - - - - - - - X _'-

X X X - - x x x
x
x
x

-1- - - - - - x O - -1-
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in s.= ~ = ~ -;; -;;= = --:= -;; -;;= = =1= ~ ~ = -;; -;;¡-;; ~- -;; = ~ = = =
¡ asp. a~p.

x Ix
- - - - X

-1-- --1-

- - f. indica
- Bergonii
- calcar avis
- Castracanei
- delicatula
- hebetata f. semúpÍ/<a
- imbricata varo Shrubsolci
- robusta
- setigera
- Stol/ei/otliii
.- stylijorlllis
- - var. latissúna
- - var. longispina

Roperia tesseUata

Sccletoucm.a costatulJt
S<hroedereUa delicatula

Stephanopyxís Palmeriana
- turris

Stictol!iscus parallelus var. balca
Streptotheca tha",esis
Striatella unipunctata
Synedra sp.
Tcrpsinoe mltsica
Tf¿alllSsiollcma Ilitzschiuicil's
Thalassiosira monile

- rotula
- subtilis
- sI'.

Thalassiothrix Fralll'lllcldii ~
- longissima
- medilerranea

Triceratiurn alternans
- fOyn-lOsum
- pcntacri IlUS f. quadrata
- Shadbol/iallum



A clinocycius Ehrenbergii
- subtilis.

A ctinoptycilus undulatus
A sterionella notata
A sterolampl'a GI'evillei

- marylandica
- Vart H eurckii

A steromphalus arachue
- Ilabellatus
- heptactis
- robu.stlts ..

A ulacodiscus nigricaus
Bacteriastrum spp.
IJidd"lpilia aurita

- p"lcilella
- regia
- Tuomeyi

Ccrataulina Bcrgollii.
Cerataulus turgidlls
Cilaclocel'os allinis vaL Willei

- atlanticlis var, 1wapolitaua
- - varo shcletoll ..
- borcalis f. concavicoYllis
- - f. typica
- compresslis
- convo!utus
- costattfs

- cliyvisctus
Dudayi
dccipiens

- didymllS
imbricatllS
Lorenziantts

- 1nessal1eusis
- perpllsillus
- peruviallltS
- - f. gracilis
- pscudocurvisettts
- leres ..
- Wighami ..
- sp. ..

COCCOlleiSsr. . . . .
Coretilrou hystrix
CosclHodisclts cClltl'alis

c01'lcinnus . . . .

curvatu/us . . . .
- dil!isus ...

excentricus
- - varo lasciculata

Tlte Cmlral Allanlic from Ihe Cana,,:es lo tlte Azores, antl
Date and positioll of the stations are given on p. 4.
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!ores, and
'en on p. 4.

Irom the Azores to the Newfoundland Banks. (May 28th-June 29th).
O singly. X presento • abundant.
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I

I
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!
- x - - - - -

I
- - - - - - - - - i - - - A clillOCycllls EhrclIb,,'gii

- X - - - - - - - I - - - - - - - I - - - - sublilis

- X - X - I - - O O
I

O O - O - - - I - O - - fcnuissimus

- - - - - -

I
- - - - - - - O -~ I - - - --

I
I

sp.

I in s. I
I

- X - - - - - i - - - - - - - - -

I

- - - A Clilloptychus u-ndulatus,
- X X X - -- -- ¡ - _. I - - - - - - - - - - A sleriollclla l10tata

- - - - - - - i - - ! - X - - - -- - - - - A slcrolampra Grevillei
I

- - - I - - - - i - - - X - O - - - - - - - maryla-ndica

- - - - - - - I - - 1 - X X X - - -- i - - - - Van Heurckii
I O I A steromphalus arachnr.

- - - - - - - I - - - - - - - - - -- -

- - - O O - O - - i - - - - - - -
I
- - - - /Iabellatus

- - - - - - - I - - - O - - - - - - - - - heplactis
, I

- - - - - - -- i - - - - - - - - - - - - - robustus

- X - -- -- - -- - - - - -- - - - - -- --- - A 1I1acodisclls lligricans

X - X X X - X ¡ - - O X X X X - X - X X RacleJ'ias/rum spp.

- O - - -- - -
I
- - - - - - - - -- - -- __ o TJidd/llphia ouritu

- O - - - - - - - ! - - - - - - - - - - - plllchella

X - X - : - - - - I - - - - - - - - - - - regia-

I- X - - - - - - - ! - - - - - - - - - - - Tuomeyi

X X X X X I - - - - X O - O - - - - O - Cerataulina Bergont'i

- - - I - - - - - Cerataullls I"rgidus- X - X - - - - - - -

j
I

- - - X - - - - - - - - - - - - I - - - Chaetoceros a//inis var. Willei

- - - X - - X - -- X X - X O - - - - - - atlanticus var. neapolitana

- - - - -- - - -- - - O - - - - - i - - - - - varo skeleton

- - - -- -- - X - O - - - - O - - -- - - - uorealis f. concavicoYllis

- - - - -- - - - -- - - I - O - - ¡ - O -- - - - f. typica

- - - -- - I - X I - -
I
- - I - - - - - - O - - compressus

- X X 1 X - 1 - - - - - -
i
- - - - 1 - - - - - cOllvolutus

I
- - O - - - O - - ! X - - - - - - - - - - cDstatus

- X v 1 X - - - - - , - - - - - - - - - - - curvisctus

- - O
1
- X - - - - - X - X - - - - - - - Dada')'i

- - X X - - - 1 - - ! - O - X - - - X - - - decipiells

I I ! ¡- - () - - - X O - O - - - - - - - O -- - didy",us

- - - I - - - - - -- O O - - - - - - - - - i11lbricatus

- v v X -- - - - - X X X X - - - I - O - - Lorcllzianus
I

X ~•.~ ~; ~: - - :< -- - - X

I

X X () - - I - - - - mcssanensis

- - - - O -- - , - - - - - - - - - I -- - - - perp"silllts

- - - - - - - I -
- - - - - - - - I -- - - - pert4vianus

-- - - - - - - - - - - I - - - - - ¡ - -- - - - f. gracilis

- - v - - ._- - -- -- - - - - - - - i _. - - - pseudocurvisrilfs

() X X - - - - - - - - i - - - - : - - - - !eres
- Ii Wigliami
-- - - - - - - - - - - -

1
- X - - ; - - - -

- - - - - _. - X - - X - I - X - X i - - - - sp.

- X - X _. - - - - - - - - - - - -- - - Coccollcis sp.

- - - - - - - - - - -

I
- ¡ - -- - - - - - COl'elliro" h)'strix

- - - - - - - - - - - - - - - - ; - - - COSCiHOdiscus centralis

- - - - - - - I - - - -
!
- - - - - i - O - - COllCÚZl1US

- - O - - - -

I
- - - - - - - - - - - - - (1,yvatulus

O X - O X X - - O - - I - X - - - I - - - - divisus

O O I : O -
,

rxcentricus- - X X X - - - X I
X , - - X X - -

- - - - - - - I - - - - - i - - - - , - - - - - var. /asciclllala.
I
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CoscinodisClts linealus . . . . .. ~ I Xx

- noduli/er .
- radiatus ... . . . . . . . . . . . .. - x
- Thorii.... . .

Daclyliosolm medilermnells .
Dilyl"m Brightwellii .. . .
Eucampia zoodiacfts . . . . . . .
F ragilaria oceanica . . . .
Gossleriella Iropica .• .. . •.
Grammalophora sp. . .
GlIinardia /Iaccida .
Hemiaulus Hallckii ...

- sinensis .. .. .. . .
Hemidiscus cuneijormis. . . . .

- - var. ventricosa. . . . .
Lauderia borealis . . . . . ..
Leplocylindrus daniCltS . . . . . . . . .. -
Licmophora sp. . ...
M elosira moniliformis

- sulcala . . . . ..
Nilzschia paradoxa .

- seriata ..
PlanhlonieJ/a sol. . .. ..
Pleurosigma spp... . ...
Podosira hormoides . . . •..

- slelliger . . . . . ...
Rhabdonema adrialicum
Rhizosolenia acuminata

- alala . . ... .
- - f. gracillima .

- - f. i"dica
- Bergonii ..
- calcar avis .. ..
- Castracanei ..
- cylindrus . . . .
- hebelala f. hiemalis ...
- - f. semispina . . . ..
- hyalina .. .. . ....
- imbricata ..
- - varo Shrllbsolei
- seligera .. .. . .•...
- Slolter/olhii ...
- styli/ormis . . •.
- - varo latissima .
- - var. longispina .....•...
- sp. ..

Roperia tessellala ....
Sceletollema costatUn2.
Schroederella delicatula .. . ...
Stephanopyxis Palmeriana ..

- sp -

- -
I-:-
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Coscillodisc'Us lincatus
- nodu/ife¡'
- ,-adiatus
- TilOrji

Dactyliosolen mcdilerruuells
Dity/um Brightwellji
Eucampia zoodiaws
Fragilaria oceanica
Goss/eriella tropica
Grammatophora SI'.
Gui"ardia ¡/accida
Hemiaulus Hauclúi

- sinensis
H emidiscus cuucijuYluis

- - var. vcntricos(l,
Lauderia borealis
Leptocylin,drus dauictls
LiemopllOra SI'.
M elosira mOllilijvl'Hlis

- su/cata
Nitzschia parado""

- serillta
Plallkto ••iella sol
Pleurosigma spp.
Podosira hormoidcs

- stelligcr
Rhabdonema adriaticuIIl

Rhizosolcuia ac/.wúnata
- alata
- - f. gracilli1ua

- f. indica
Dcrgollii
calcar avis
Castracalui
cyliudrus
hcbctata f. hicmahs
- f. scmispitla
hyali ••a
imbricata
- varo Shrubsolri
sctigcra
Stol/erfolhii
sty/iformis
- vaL latissima
- varo lougispilla

- SI'.
Ropcria (cssellata
Scclctonemn costatum
Schrucdcrclla delicatula
Stcp"a ••opy"is Palmcrialla
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Streptotheca thamesis
¡ I..... .. ..... . .. - - - - - - - I - - - -

I
- - - - - - -

StriateUIl ""ipunctata .. - .. ," ... . ... -- - - - - - - I -

I
- - - ! - - - - - -- -

Sy"edra sp.. ........................ - - - - - - - i
- - - - , - - - - - - -

Thalassionema 11 itzschioides ........... - X - - - - - - - - - - - - - - - O
T halassiosira subtilis . - I - - - - X

I
x - - X I - - X X - -•. o. .. .... . ..... X

I
X

T halassiothrix Fraumjeldii .. .. ...... - - - - - - - - - - - I - - - - - - -
- longissima - - - - - - - - - - - ¡ -- - - - - - -........ .. . .... . .... I ITriceratium antediluvianum .. ........ - - - -

1

- - -

I

- - - - - - - - - - --
- jormosum. ........ .. . . ........ - - - - - - - - - - - - - - - - ¡ - -

pentacrinus f. qUlldrata .
, I- . ... o ••• - - -- - - - - - - - - - - - - - - -

- Shadboltianum . .... .... . . . . . . . . - - - - - - - - i - - - I - - - - - ! - -I

Table IV. The Newjoundland Banks. (JlIne 30lh-July 11th).
Date and position oí the stations are given on p. 4. O singly, X present,. abundant.

Cltactoceros atlatlticlIs . X O X ., v

borealis f. typica. x O x
compressus ... x
convolutlls . O ()

dccipiCIIs o ••••••••••••• O I x X X O v

diadema O .'

didymus O
laciniosus. i O
perpusiUus I O

I

sI'..... >: I

Corethron hJ'strix .. I X X

Cosci nod isctts ccntralis

I
• O O y.

cltrvatulus . X O X X
cxcentricus

I
O X '<

oculus iridis. " ................

I
O

'"ar. borealis . . . . . . . . . . . O O I - O
radiatus ...... . . . . . . . . . . . O
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j 1 x - - x -
I

I Streptotheca tltaw('sis- - - - - - - - - - -

I
- - -

- X - - - - - - - - - - - - - - - - - Striatella ,mipulIctata

- - -
! - - - - - - O - I - - - - - - - - Sytledra sI'.

X - X X - - X X - X - - - - - - - O - Thalassionema nitzsc!tioides
O

1

I
O Thalassiosira subtilisX - X X - X X X X X X ¡ X - - - - -

I - O O Tltalassiothrix Frauellfl'ldii- - - I - - - X X
I I X X

I
X - - - - -

I O longissima- - - - -
I
- X - - - - - - -

I
- - - - -

i I I
,

- X O X X O - - - - - - - - - - - - - Triccratium antediluvia'11um

- X X X - I - -
1
- 1 - - - I -

I
- - -

I
- - - - - formosum

O
I

pentacrinus f. qundrala- - X - ! - -
I
- - - - I - - - - - - - - -

i I- X - - - , - - - - - - i - I - - - - - - - - Shadbo!tia1l"'", I

Station 70 76 77 80---- --------- -- -'---1- ----,--
I ¡

o I o o
o I ~ o o o o I

i I .~ .~
Depth in mctres I , I , I I I I I I

o , o o o o o o I o~ .~
I '" ~ ".,

I
.~ .~

! o
'" '"

I I
1

Dactyliosolen mediterranC'lls - - - - - - - O
Fragilaria oceanica .. ... - - - X - O - X

- - f. convoluta ... ... - - - - - - - X

Guinardia flaccida .. - - I - - O - - -
Platlhtoniella sol .. .. .. .... .. .... .... - -

I
- - - - - X

R hizosolenia alata .. .. .. . . . .. ... - - - - - O - -
- - f. gracillima .. .. .. .. .. .. .. - - - - - - - O
- hebetata f. scmispina .. .. X X I - X X X O X

- imbricata - - , - - - - - O.. . . ... ...... .... ..
I- setigcra. .... ...... ..... .. - -
I O - - - - O

- st.vlifor",is . .. .. ....... .. .... .. - X i - X X X - X

- - varo latissima .... ....... ... - I - I - - - - - O
T halassionema nitzschioides. .... .. ....... .. .. - I - ¡ - - - - - x
T halassiosira gral.'ida .. .. ... .. .. .. -

[

- I - X - - - -
- mOllile .. - - ~- - - I - - X

- sttbtilis .... .. ... .. .. - - i - - - I X - -
i

Thalassiotltrix lo¡¡~issima .... .. ..... ..... - - ! - X - i - - X



A steromphalus heptoctis
nacteriastmm spp.
Cerataulina nergonii
C/taetoceros atlantiCtlS

_ _ "aL neapolitalla
_ _ var. skeleto1l
_ borealis f. concavicoYllis
_ - f. typica ..
- com,presslIs . . . ...
- C01lVolutu.s . ..

- decipiens... .
- diadema.. . .

- Lorenzial11tS
- perpusiUus
- JVigha11li
- sp .

Corethron hystrix

CO"CiJlOdiscus ceH/ra/is
- curvatulus
- excentriclts
- li'lleatus ..

- noduliler
- radia tus
- Rothii ..

Coscinosira Oestrttpii

Euca1npia zoodiacJls
Guillardia Ilaccida·.
Hemidiscus cflllfijormis

Lauderia borcalis ....
Leptocylindrus danicus
111elosira sulcata .
Navicula sp. . . . .

Nitzschia closteriu",
- delicatissima
- seriata

Planktoniella sol .
Pleurosigma spp .
Podosira stelliger .. .'
Rhabdonema adriatiCltm
Rhizosolenia alata.. . .

- - f. curva'rostris ...

The northern Atlantic Sec/ion. (July 12th-23rd).
Date and position oí the stations are given 0:\ p. 4. O singly. X present,. abundant.
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. Rhizosolel/ia alltla f. gracil/ima

_ f. indica ..
Bcrgonii .
delicatula .
jragilissima .
hebetata f. semispina ..
imbricata varo Shrubsolci
Stolterjothij .
stylijor",is .

varo longispina .
Ropcria tessel/ata .
Tltalassiollema nitzschi01:des, .
Thalassiosira l1wnile ....

- subtilis .
Tllalassiothrix longissitlfa .

88-- -- ---- -- ------ ---

~I~si ~

x Ix °

~I

1°

°1
° •X •


