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[. INTRODUCTION.

\VHILE working upon the Ceratia material from the “Thor”, (This Report, vol II, J 1) I also noted
throughout the Dinophysiaceae occurring in the samples, as items for a later, more exiensive work,
but without actually coniemplating a special account of the Medilerranean species. It seemed to me, how-
ever, that it might be of interest 1o publish the most important part of my notes now, as ihey may pre-
‘sumably be regarded as more or less complele as far as concerns the contenis and occurrence of species.
The principle failings are, a still incomplete knowledge of the distribution of the species in the oceans
generally, and also the fact that circumstances did not permit revision of plankion samples during the
compilation of the work.

Il. THE SPECIES FOUND IN THE MATERIAL OF THE THOR.

DINOPHYSIACEAE Pavill.

Pavillard 1916 (p. 44).

Like PaviLLarp (L. ¢) and Koroip a. MicHexer (1911 p. 268) I look upon this group of the Peri-
diniales Schiilt as a separale family (Dinophysidae Kof. a. Michen.). The genera in question show so many
characleristic features as lo generei]. conslitution, fission and evolution, that they on the one hand keep
closely together, and on the olbher are very well separated from the rest of the family of Peridiniaceae,
to which they have been referred as a subfamily. In fact, no genus transitional beiween these two families
is as yel known (lo me). '

PSEUDOPHALACROMA n. gen.

The least differentiated forms of the family are found in the earlier genus Phalacroma Stein, which
comprises a number of species, agreeing on the whole very well in morphological respects, e. g. in the
shape of the body. An exception is formed by the Phalacroma nasuium Stein, which is so different from
the other species that I think it deserves the rank of a separale genus. I have only seen very few speci-
mens and have partly confounded it wilh forms of Phalacroma rofundalum, so that I am not at present
able to give an accurale description or figure of it, or quite reliable details of its distribution. Tis chief
characlerislics, at the same {ime those of the proposed new genus, are the prolongaiion of the “long-
itudinal furrow” beyond the girdle for a considerable distance (about ¥s that from the girdle to the apex),
where it shows a dilated rounded end, protecied by a raised edge, which allogeiher calls to mind the
apical pore in the Peridiniuceae. Also, the ventral “fin” along the left side of the longitudinal furrow, other-
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wise so conspicuousl_v developed and so constantly provided with three ribs uniformly appearing in all
species at about the same levels, is here but little developed and seems to be destitute of ribs. Otherwise
the genus corresponds to Phalacroma.

In establishing this new genus prousmmlly I hope to draw altention to the remarkable species
in question, which might well deserve a thorough examination, where it occurs more frequently. It may
perhaps be reduced to a subgenus, as I have seen traces of a similar prolongation — but only a very
short one — to a pore-like end above the girdle also in rare cases in species of Phalacroma.

PSEUDOPHALACROMA NASUTUM (Stein) (Fig. 1).
Phalncrnma nasutum Stein 1883 pl 18 figs. 1—6.

Body in side view roundxsh in shape like a broad Phalacroma rotundatum (Clap. et Lachm.) with:
a low and small epitheca and narrow ventral lists, scarcely reaching half way down the hypotheca. In
. ventral view elliptical with almost rounded ends. Structure of theca rather coarse,
S crowded, pit-like areoles.
The peculiar thick “megacytical” stages, described by Pavillard (]916 pp. 45—52);
seem to be common in this species. One such,’from the Black Sea, had the following:
dimensions: length 49 g, dorso-ventral diameter 14 B, transdiameter 37 p; epitheca (6 p
Fig: 1 Pseudophata- high) and ventral lisis very little prominent. \

(;ZT;)I, "f'::::“t’g‘e This species on the whole looks like some cyste-like stuge of Pha[acroana:
rightside,*%.5t.66. rofundaium. Besides the mentioned occurrence in the Black Sea (st. 172, 17—350 m.,’
;L;ch’;t;‘f;"nr;fr:;ﬁ singly) it was caught at st. 209, 915 m. wire (in the Catalonian Sea), a very heavy-
f;;i%‘;gu‘;ﬁﬁfyﬁeﬁé structured individual, and during the winter-cruise at st. 66 in Bay of Cadiz. According’
following figures.) to my notes it was most probably also found singly at sts. 26 and 31 in the Tyrrhenian
Sea in winter, and at sts. 189, 945 m. wire, 194, surface and 1145 m. wire, 205, 206,
293, 1950 m. wire, 224 and 226 (i. e. near the Straits of Messina, in the Balearic, the Catalonian and the
Alboran Seas in Augnst). ; ;
ExTz (1902) mentions it from the Adriatic (Quarnero, May). Ohermse it seems io have bean{

overlooked. i :
Outside the Mediterranean I have seen it from the Tortugas (Florida Current), in July, from about
midway between Ireland and Nova Scotia in April, and off the Norwegian Coast near Bergen (December.

1901, 5—8 m. helow the surface).

|
|
|

PHALACROMA. Stein.

This genus, in morphological respects the least differentiated of the family, has proved to offer‘
considerable difficulty as to the distinguishing of the species. As already remarked by PaviLLarp (1916)‘
the occurrence of most of the species in the Mediterranean is merely sporadical, which also renders a:
thorongh treatment of the genus in a systematical respect somewhat difficult. The following list and;
remarks are therefore only to be considered as a preliminary report, based upon my notes and 511des,§
prepared during my examinalion of the Ceratia.

et % me———

Sectioc I. PARADINOPHYSIS n. sect.

Theca in side-view roundish, in ventral view more or less broadly elliptical; epitheca convex, £
prominenl over the plane of the girdle, which does not break the évenly rounded contour. Structure of
theca finely areolate, sometimes almost indistinct, usually finely pitled, rarely eoarse. Longitudinal (left)
fin at the lower end angular or acutely protracted. Colour usually hyaline or pale rose; (yellow) chromato-

phores rarely present.
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Girdle lists, answering lo their position near the apical pole, ofien somewhat obliquely set; the
upper one not infrequently somewhat better developed than the lower, without distinct ribs,

More or less small species, occupying an inlermediale posilion hetween the genera Phalacroma
and Dinophysis. '

The separation of the genus Phalacroma Slein from Dinophysis Ehrenberg seems o me lo be
somewhat arbitrary. Both genera are, howerver, natural ones, showing parallel forms; only there are inler-
mediate connecling links, species which may equally well be referred ifo either of the two genera. Such
a connecling link is formed by the “Dinophygsis rolundala”-group — which does nol coincide with my
secion Paradinophysis, proposed above. I think, however, that group of specnes will find their most natural
position in the genus Phalacroma, where Korom has placed them.

- As the main dislinguishing features belween the two genera in question — in the ahsense of' any
definite difference in structure of theca — I consider ithe more or less pronounced differentiation of the
upper girdle list (in size, structure and direction) in Dinophysis, and the more or less conspicuous com-
pression of the body in that genus, in contradistinction {o the almost uniform development of both lisls
and the usually much thicker body in Phalacroma. Chromatophores are often wanting in the laller genus,
whilst they are generally present in the former.

1, PHALACROMA ROTUNDATUM (Clap. et Lachm.) Kofoid a. Michener (Fig. 2 p. 7).
Kofoid a. Michener 1911 p. 290.

By the above name I designale a variable species, or perhaps a group of species, usually referred
to the genus Dinophysis, but in many respecis differing considerably from the other species of that genus.
They are less strikingly compressed, have a more regularly rounded shape and usually a much finer
structure, and are especially characlerized by wanting a funnel-like upper girdle list, both lists heing low
and almosl equally developed, but more or less distinctly obligue, not perpendicular lo ihe surface as
usual in Phalacroma. When alive these forms are seen lo be rose-coloured or hyaline, not (or very seldom)
provided with yellow chromailophores.

The.forms in quesiion vary in size, structure and somewhat in shape. I think we may al once
exclode the very small ones and refer them to one or more separale species (see below). The {rue Dino-
physis relundala of CLAPAREDE -is staied 1o have a coarse structure, in contradistinciion 1o D. luevis, where
no structure was seen (by Crarari&pg). Without being able to decide this quéstion finally at present I
shall follow my earlier impression (see JorGENSEN 1899 p. 32), when I proposed 1o reduce this D. laevis
lo a variety of D. rofundala. As to the variation in shape there exist forms with a relatively large convex
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epitheca, and olhers with a much smaller, less conspicuous one. The form var. laevis should answer fo
the latler case, which is true, both in regard lo the northern and o the Mediterranean specimens; I have
nol, however, the impression that there also is a special northern form with a very coarse structure and
al the same fime a large epitheca, answering 1o the true D. rofundaia Clap. 1 hope, however, soon {o be -
able to give a more detailed account on ihe whole family.

The Phalacroma Rudgei Murray and Whitting (1899 p. 331, pl. dl figs. 6a, h) is pELhaps only a
thick. “megacylical™ slage of Phalacroma rofundaium var. laevis. 11 was only found once by the authors
near the Azores, and is oiherwise meniioned from ihe Norih Sea, where Phalacroma roefundafum is {requent.
The deiection of these megacytical slages by PaviLLarp removes the necessity of dislinguishing hetween
thick and ihin forms of the same species.

In the collections of the “Thor™ Phalacroma rofundalum var. luevis I)IO\ECI to be disiribuled all the
way from the Bay of Biscay in June (1910) to the Southern Levant — where it only seemed {o be pre-
sent below the surface — and back again lo off Lishon in Sepiember. It also occurred in the region of
the fresher waler from the Black Sea, from st. 167 hefore the Dardanelles almost everywhere (in small
numbers) 1o the st. 172 in the Black Sea, 17-—50 m. The form occurring here agrees on ihe whole rather



well with the northern form. This was also the case with that from the Bay of Biscay, while in the
Mediterranean proper beside this form another was frequent, which differs in having the “longitudinal
fin” broader and more acutely protracted at the lower end, which was supported by a stronger and often
club-shaped spine. The structure of the theca always was visible, but more or less fine, consisting of
“small and often rather pale, pit-like areoles.

The species was in all caught at 15 among 37 Mediterranean stations in winter, as far as the
Bay of Aegina (from the Straits of Gibraltar and the Bay of Cadiz) and at 30 of 102 stations in summer.
Where deep water samples were taken the species was present at more than half the number of stations,
partly both in the surface and beneath, partly only in deeper layers. In greater numbers I have only seen
it in a sample from off Naples in January.

Megacytical stages were relatively frequent and oﬁen seen combined with fission (sts. 31, 33, 58;
116, 139, 134, 199, 216, 234, 246, i. e. in winter in the Tyrrhenian and the Alboran Seas, in summer in
the Balearic and the Tyrrhenian, and off Lisbon and Brittany). ;

, The species has been previously reported from Naples by ExTz (1884, “Dinophysis laevis™), KLEBS
1884 (D. rofund.), Dapay 1888 (“D. rot. laevis”) and ScHRODER 1900 (also Phalacroma Rudgei and vastum (?)),
from the Adria by ExTtz (1902), ScHrODER 1911 (scarce, also present in the brackish region on the Dal-
matian Coast) and ScaiLLer (1912), and by PaviLragrp 1909 (var. .'Iaevis)_ and 1916 from the Golfe du
Lion, where he finds it rather rare in spring and in summer, in February 1912, however, abundant, with
different megacytical fission-stages.

Otherwise this (or these) species may be said to have a very wide distribution in the Northern
Atlantic, to the Barent Sea (August) and between Norway ‘and Greenland and the northern coast of Nor-
way, at Karajakfjord (Greenland) and at the New Foundland Bank. In the North Sea it is frequent and
penetrates in single specimens to the Gothland Deep in the Baltic. The same or nearly allied species I
have also seen from scattered localities in the tropical and subtropical Atlantic, to about 30° S. east of
Southern Brazil and west of Southern Africa, as well as from the Arabian Sea and off the south-west
point of Australia. :

2, PHALACROMA OVATUM (Clap. et Lachm.) (Fig. 3 p. 7).
- Dinophysis ovala Claparéde et Lachmann (1839 p. 409, pl. XX figs. 14, 15).

There are some small forms, related to the preceding species, generally of much the same shape,
but only about half the size. One of these is Dinophysis ovata Clap. et Lachm., which occurs in the fjords
near Bergen and is a pretty little species, easily recognizable but so small that it passes through the
finest of the common plankton nets. I have taken it together with other small organisms by a special
net, and know it as an inhabitant of the waters during and after the great “in-flow of diatoms™ (see
JoRGENSEN 1905 p. 88). It has a distinct structure of small pit-like areoles and is especially distinguished
by a small antapical spine-like projection (or sometimes two). Probably it is identical with D. apicnlata
Meunier (1910, p. 62, pl. III fig. 49) from the Barent Sea. '

A similar form occurs rarely in the Mediterranean: sts. 18 (Bay of Aegina, December), 28 (off
Naples, January), 94 {Cadiz Bay, June), 126 (Tyrrhenian Sea, July) and 156, 250 m. wire (Levant, July),
always singly. ;

There also exist related small forms with a finer or indistinct structure of theca and destitute of
spines at the antapical end. In the Mediterranean such a form proved relatively frequent, but again only
occuring singly or in very small numbers: sts. 26 and 31 (Tyrrhenian Sea, January), 189, 945 m. wire,
and 194, surface and 1145 m. wire, 205, 206, 209, 945 m. wire, 223, 1950 m. wire, 224 and 226 (near the
Straits of Messina, in the Balearic and in the Alboran Sea, August and September).

In this case we have most probably to deal with more than one species, as these forms differ
notubly in shape, sitnation of the girdle, structure :and evolution of the longitudinal fin. Similar forms
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are Dinophysis rotundata, Schitt 1895 pl. 1 fig. 5 and D. semen Meunier (I. c. p. 61, pl. 11l figs. 47, 48).
Other forms I have seen from the Torlugas (Mexican Gulf) and the Benguela Current. -

These small species look partly like species of Phalacroma, parily, however, they are much more.

like the usual species of Dinaphysis than the true Phalacroma rofundafum (incl. Dinophysis laevis) and Ph.

opatum, having a somewhat funnel-like, but low, upper girdle list, protruding beyond a very low epitheca.

3. PHALACROMA PARVULUM (Schiitt) (Fig. 4).
Ph. poradictyum var. parvula Schiitt 1895 Pl 2 fig. 13,e. .
Among ihe many forms closely related to Ph. rofundalum, both in shape and size, is the present,
which is distinguished by more regular shape, sail broader al the lower part, and distinet “Porodiciyum
structure™ of both “pores” and “poroids™. Theca in side view almost circular, somewhat longer than

7 8 . 9 10 11

Fig 2. Phulacroma rofundatum (Clap. & Lachm.) Kof, from the Jeft side, *°°/\, St. 171, Fig. 3. Phalacroma eralum (Clap. & Lachm.),
*.x. Bergen 18, XIL. 1908. Fig. 4. Phalacroma parnulum (Schiitt), **/;. St. 189, 945 m. wire. Fig. 5. Phalacroma operculoides Schiitt,
“C%. St 145. Fig 6. Phalacroma porodiciynm Stein, *h. St. 10. Fig. 7. Phalacroma operculafum Stein, *“°°h. Deutsche Sidpol-
Espedition 11. VIIL 1803 {South Atlantic), 200 m. Fig. 8. Phalacroma aculum (Schiitt) Pavill, *°%;. St. 192, Fig. 9. Left half of
theca of Phalacroma elongatum n.sp., *°°h, St.132. (Ribs only shown in the upper girdle list). Fig. 10. Phalacroma sicnopleryginm
n.sp., ‘™h. S§t.205. Fig. 11. Phalacroma chnens Schitt, *°°/1, Deutsche Siidpol-Expedition, 21.IX.1903 (Atlantic near the equator).

broad, with even conlour hardly broken by the girdle; seen from above, the shape is broadly elliptical.
Epitheca regularly dome-shaped, /s of tolal length; girdle lists equally developed, horizontal, low. The
left longitudinal furrow list (the “sail”) %/s the length of the hypotheca, evenly broader towards the lower
end, where it is cut off abruptly (iransversely) with a somewhat acule outer angle. The lower (third)
spine is thin and sharply pointed, pointing obliquely down; the-middle (2nd, fission spine) directed out-
ward and upward, and hardly *s as long. Disiance between the two lowest spines twice that between
the two upper ones. Structure of small arecles and regularly scatiered (at same microscope adjustment)
dark spots. Dimensions: Length 55—56 n, hreadth 51 /+i length of lowest spine 12 u; diameler of girdle
(f) in side view 46—48 y;; breadth of theca seen from above 40 40 (?) all measured from four drawn
specimens. 7

Without wishing here to go further inlo the naiure of “pores” and “poroids” (ScuiTT) I wWould
merely point out ihat the former are often difficult to see, Personally, they give me the impression only
of being somewhat larger areoles, but thev are distributed with a remarkable regularity, and provide what
is usually an easily applicable mark of distinction.

TPN=E = e
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. ScHETT does not state the degree of magnification for the figure referred to, so that I cannot
with certainty see whether the dimensions fit my species; from the appearance of the whole figure,
however, especially the breadth of the girdle, it would seem likely that this figure was drawn with the
same magnification as fig. 13, 1—4, which would give a total length of 47 t% 1. e. somewhat smaller than
above noted. The name chosen by ScuiTT also suggests a smaller form than the usual Ph. porodictyum.

' I am unable at the moment to give its exact distribution in the Mediterranean, as it is so easily
confused with Ph. rofundala, and on the other hand — from the structure of theca — with Ph. porodictyum.
It was found, however, at many places, and appears to be frequent throughout the entire Mediterranean,
though always in small numbers, which, however, may be ascribed to its smallness of size, on account
of which it would be but incompletely taken by the nets. I have seen specimens from sts. 92 (Bay of
Cadiz), 108 and 223 (Alboran Sea), 123 (Ligurian Sea), 126, and 200—=80 m. at st. 199 (Tyrrhenian Sea),
sts. 140 (Sidra Sea), 186 and 189, 945 m. wire (Ionian Sea), sts. 160 (Levant), 162 and 180 (Egean) and
246 (w. of Brest). On the winter crnise it was taken at sts. 11 (Ionian Sea), 25 and 31 (Tyrrhenian Sea)
and 45 (Balearic Sea). Extz (1902) notes it already from the Adriatic, and OsTENFELD and ScuyinT (1901)
from the Arabian Sea. Further, I have seen it from the German South Pole Expedition Hfs 1903, 200 m.
(w. of South Africa) and ¥ 1903 (Guinea Current) also, alive, at the Tortugas, in the Mexican Gulf,
May 1910 (colour pale rose, without chromatophores). E

Sectio I. EUPHALACROMA n. sect.

Medium sized or rather large species, with structure of theca .essentially as in the previous sec-
tion, consisting of small areoles, forming regularly distributed spots (fovez) or a fine, more or less regular
network, often also with regolarly distributed “pores”. Theca in profile more or less narrowing down-
wards, from the ventral side, more or less wedge-shaped down, with broad, more or less domeshaped
epitheca. Left longitudinal furrow list as in previous section, cut off sharply and acutely pointed below,

but little if at all decurrent. Girdle lists eq'ually developed and horizontal, with or without distinct ribs.

4. PHALACROMA OPERCULOIDES Schitt (Fig. 5).
) : Schiitt 1895, pl. 2 fig. 11,3,1, (11,17). _

Under this name, SceiTT has figured (i. c.) two apparently different species. Unfortunately, his
first figure is uncertain, and seems to represent the same species which he notes, lower down on the same-
plate, as Phalacroma porodictyum var. parvulum, while the second figure shows a characteristic species closely
related to the foregoing, and possibly merging into the same. The shape of the body, however, is different
— wedge-shaped as in most Phalacroma species — the epitheca, lower and broader, left longitudinal
furrow list more drawn out below (broader), 3rd spine usually powerfully developed distally and the
upper part of the longitudinal furrow list more or less bent over (rendering it often markedly narrower
above than helbw). The dimensions somewhat larger, but otherwise proportionately about the same; tota)
length 60—66 yi. ScHiTT presumably took them as distinct species chiefly on account of the structure, as
he shows (fig. 11,1) this species without “pores”, but I have found specimens, exactly corresponding to
ﬁg.'ll,a, with the same structure as the foregoing species, with distinet pores. These are here pale, and
often difficult to see except in empty thecae; with such, I was able clearly to discern that they are large,
regularly distributed areoles. .

, All things considered, then, this last species is perhaps only a more or less accidental form of
the first, in which case the name Ph. parvulum becomes superfluous. | shall, however, here provisionally
retain the latter, in order to draw attention to the great similarity of the form in question to “Dinophysis
rotundala”, under which name it doubltless often occurs in plankton lists from the warmer seas. The
form Ph. operculoides — Fig. 11, in ScH@TT, has as a rule been easily distinguished from the foregoing, Ph,
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puroulum. The only “definite” difference, however, which I have heen able {o see as compared with the
latter, is that the distance between 2nd and 3rd spines in the longitudinal furrow list is far less than
twice the distance between 1st and 2nd. .

It was fairly common in the “Thor” material, but occurred for the most part singly or in very
small numbers in the samples from the summer cruise, si. 145 to st. 211: sis. 145, 147, 148 (Sidra Sea,
July); 152; surface and 950 m. wire (lonian Sea, July); 156, surface, 250 m. w., 158, 160 (Levani); 161
163, 181, 182, 545 m. w., 183 (-Egean, August); 186, 245 m. w., 1145 m. w., 187, 945 m. w., 190, 192 sur-
face and 545 m. w. (Jonian Sea, August); 194, surface, 199, 945 m. w., 200 (Tyrrhenian Sea, August); 209,
945 m. w., 210, 211 (Catalonian Sea, August). It was thus most frequent in the inner parts of the Medi-
lerranean, here also in the Agean, and in the Ionian Sea, at times several individuals togelher; after
st. 211 I have not seen it. I do not venture {o siale anylhing definite as 1o ils occurrence from st. 11
to st. 143. :

PaviLLarp (1916) bas already noled the species from the Mediterranean: Golfe du Lion, Sept.,
very rare.

5. PHALACROMA PORODICTYUM Stein (Fig. 6 p. 7).
 Stein 1883, pl. 18 figs. 11—14, Schitt 1895 pl. 2, fg. 13, 1—5.

This species is larger than the two previous ones, in shape an intermediate form between the
two, most like Ph. operculoides, but of characleristically oblique shape, with more or less ventral dislocation
of the antapical pole. Epitheca highly domed and broad, approxirﬁale]y as in Ph. parvulum, hypotheca
wedge-shaped, narrowing downward in profile and ventrally. The girdle lists are almost quile horizonial
and equally developed, without or with faintly indicated {iransverse ribs. Left longitudinal furrow list
short — 0.6 of the length of the hypotheca — and rather narrow, ofien somewhat bent over in the upper
part, lower part not or but litlle broader, and here cut off obliquely (a liiile decurrent) with slightly
acute or obtuse ouler corner. Lower longitudinal furrow spine about same length as the middle one,
moderately powerful development. Structure as in the iwo foregoing species. Colour, diffused rose.

Ph. porodiciyum was already noled from the Mediterranean by Dapay (1888) from Naples, and
later by ScuropeR (1900) from the same locality, by Extz (1902) from the northern Adriatic, by Pavic-
LarD (1903) from the Etang du Thau (Decbr., very rare) and by ScHrRODER (1906) from the “Ionian Sea™
and (1911) northern Adrialic. PaviLLarp (1916) remarks that it is found throughout the year (“pérenuant’)
in the Golfe du Lion, but is very rare. .

On the winter cruise of the “Thor” it was found at sis. 10, 11, 26 and 39, and — according to
my notes — probably also at sts. 16731 and 33, i. e. certainly in the Jonian and Tyrrhenian Seas, gener-
ally in very small numbers, at st. 31 and 33 somewhat more numerous. On ihe summer cruise it was
taken in the Bay of Cadiz (sts. 91, 92, 95, June, and st. 231 Sept.) and of frequent occurrence generally,
albeit in small numbers, throughout the entire Medilerranean as far as st. 161 (s. w. coast of Asia Minor)
and st. 182, 545 m. w. (near Euboea) in August.

6. PHALACROMA OPERCULATUM Stein (p. p.) (Fig. 7 p. 7)
Stein 1883 pl. XVIII fig. 8 (DDE fig. 7).

STeIN has figured two distinct forms under this name, fig.7 and fig. 8. His fig. 7 shows a species
greally resembling Ph. porodiclyum and differing only essentially in ils more powerful structure, wilthout
the scattered “pores”. According to my experience, this is only a form of Ph. porodictyum with a heavier
slruclure, the scatiered “pores™ of whichh have become indistinct beside ihe other struclure. ScudTT (1895
pl.2 fig. 10) shows the same, with the same characterisiically oblique shape as in Ph. porodicfyum (his fig.
13,5) only without “pores” and with closer set ribs in the girdle lists. His fig. 10,1, however, of Ph. “oper-
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culalum™ in fission, shows that the young theca has the scattered pores as in Ph. porodiclyum. The colour
of the cell, too, is the same as in this latter species.

With regard to my alteration of the specific name operculatum to denote STEIN's second figure,
instead of the first, the text of the corresponding paragraph in the international bolanical rules for nomen-
clature will be hest met by considering fig. 7 as the true Ph. operculalum, including Ph. porodictynm, and
giving fig. 8 a new name. As, however, Ph. porodictyum is a well characterised species and a well-chosen
name, and STEN has evidently intended Ph. operculafum to denole a similar species whose essential
difference from the other was uniform structure without “pores”, it seems to me that the names might
be retained with the slight alteration here suggested (always providing my conception of his fig. 7
proves correct).

My species, then, answers to Stew's fig. 8, and differs from Ph. porodiclynm’ chiefly in being less
asymmetrical in structure, with slightly conieal epitheca, distinct ribs in the girdle lists, and especially, a
heavier striscture of coarse, rather small areoles, forming a distinct reticulation with a “pore” in each
areole. Dimensions approximately as in Ph. porodiclyum, bul somewhat larger; length of the specimen
drawn 82 u. As in Ph. porodictyum, the epitheca is high, and the left longitudinal fin not, or but little,
broader below, here somewhat obliquely decurrent and generally obtuse-angled at the outer corner.

I am not certain whether this species is found in the Mediterranean, as my slides only contain forms
answering to STEm's fig. 7, and these proved not to be different from the foregoing species. I have, how-
ever, seen spzcimens from the German Snuth Pole Expedition !'/s 1908, 200 m. {(w. of South Afriea).

Ph, operculatum is already noted from the Mediterranean (Adriatic) by Stemv (1883) and later by
several writers. Pavirran (1916) records it from the Golfe du Lion (very rare, only in winter). Ia all
these cases, the form concerned is probably one answering to STEIN's fig. 7.

7. PHALACROMA ACUTUM (Schiitt) Pavillard (Fig. 8 p. 7).
Pavillard 1916 p. 55, pl. I, fig. 7; Ph. vastum wvar. acuta Schatt 1895 pl- 3, fig. 17, 1—4.

Related to the foregoing, but smaller, with coarse, but somewhat finer, often less distinctly retic-
ulate structure, and markedly longer longitudinal furrow list, which is often also somewhat broader below,
Length 60—65 u, (ScHGTT's and PaviLLarp's figs. 70 ;) longitudinal furrow list 0.8 of hypotheea’s length.
As in the foregoing, powerful ribs in the girdle lists. Theca often peculiarly obtusely pointed below, and
of low conical form above, in ventral view, somewhat narrow, wedge-shaped.

This species is remarkably like Phalacroma minutum CLEVE (1900 p. 18 pl. 8, figs. 10, 11) and
most probably identical therewith, though it appears larger as a rule. I have, however, seen specimens
down to as low as 47 y, and the forms in the Mediterranean seem generally to be simaller than stated
by ScuiTT and PaviLLarp. CLEVE's figure, however, represents an imperfect specimen, so that for the
present, I consider it safest to retain the name as ahove. :

It is altogether rare in the Mediterranean, but was taken both on the winter cruise (st 31,
Tyrrhenian Sea and st. 33 Ligurian Sea) and the summer cruise (st. 110, Sidra Sea, sts. 186, 189, 945 m. w.,
and 192, 545 m. w., Ionian Sea, and st 206, Balearic Sea). Probably it is considerably more widely
distributed than these few data show. I have also seen it from the Atlantic, about halfway hebween
Madeira and Cape St. Vincent, (June 1906). CLEVE's species was found in the Gulf Stream, far to the
south-east of Nova Scolia.

The species is alrendy recorded for the Mediterranean by PaviLrarp (1916, Golfe du Lion).

8. PHALACROMA ELONGATUM n. sp. ad. int. (Fig. 9 p. 7).

This is a third species which is very closely related to the foregoing, also to Ph. minuium Cl.
I have only seen two half-specimens, left half, in-which the species showed marked resemblance to
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CLevE's figure of Ph. minufum (which likewise shows the left half of the theca). Possibly both, together
with Phalacroma acufum, belong to one and the same, highly variable species — which would then pre-
sumably also include “Phalacroma sp.” OxaMtrA 1907 (p. 134 pl. V, fig. 42 a—c) but while Ph. minuiumn
Cl. represents one of the smallest forms, the present species is a larger one. It differs from the foregoing
species chiefly in regard lo shape, the rather low, domed epitheca, and the protracted, somewhat asym-
metrical short-poinied hypotheca, which is, however, rounded off at the lower end. Girdle lists strongly
developed, and with powerful transverse ribs, possibly also some reticulation; the left longiludinal furrow

~ list also appears to have been long (and broad?) and likewise of powerful struclure. Structure of theca

strong, chiefly as previous species. Length 71—81 p, breadth 48—30 . , : !
This species may be identical with PAVILLARD'S Ph. acufum which, from the figure, is 69 ;o long.

" The shape in side view — PaviLLarD has only a figure from ihe dorsal side — is, ho“exer very different

from Scutr's form.
St. 132, 600—195 m., s. e. of Sardinia, July.

Sectio 1II. CUNEUS.

Epitheca low. Cell markedly wedge-shaped, both in profile and in vertral view, greatest hreadth
and thickness at the girdle. Structure generally strong, more or less thick walled, but not very large
reticulations. Colour in a live state (often?) diffused yellowish green. Girdle lists with irregular short ribs
(innermost) which can on anastomose develope into an imperfect, coarse reticulation, or the one with
shori, regnlar radial iransverse ribs. Left longitndinal furrow list longly decurrent at the lower end, arched
below at the ouler edge, with more or les markedly downward pointing lowest spine, the point of which
lies far below the greatest breadth of ihe lisi.

9. PHALACROMA STENOPTERYGIUM n. sp. (Fig. 10 p. 7).

Remarkably like Dinophysis spheerica in several respecls, especially in the left longitudinal furrow list.
Cell in profile irregular in shape, half roundish, half square, on the dorsal side and downward

. with almost smoothly rounded contour, on the veniral side almost straight or slightly concave, almost

cbruptly rounded off above; in dorsal view, more or less narrow wedge-shaped. Upper girdle list some-
what more developed than the lower, both without or with distinct short radial transverse ribs innermost
by the cell. Epitheca flat, not or very litile prominent, in side view considerably narrower than the hypo-

“theca. Left longitudinal fin long and®narrow, the lower end generally without supporiing spine apparent,

and here rounded off, or with a short spine soon disappearing outward. The cell 54—68 p long, by
53—358 u broad, (measured as usual perpendicularly o and parallel with tbe girdle); epitheca in profile
31—34 p, 0.6 the breadth of the cell. Structure, distinct areoles or finer with scatlered “pores™.

Despile the great resemblance to the Dinophysis species, I have ascribed it to the genus Phala-
croma, chiefly on account-of the wedge-shaped cell and also because the lower girdle list can apparenily
have the same short radial ribs as the upper. It seems to be related to Dinophysis expulsa Kof. & Michener.

From the winler cruise of the “Thor” I have only seen it in samples from sis. 26 and 31 (Tyr-
rhenian Sea). On the summer cruise if was present at the following stations: 184,945 m. w. (7), 186 (in

- salpz), 189, 945 m. w., 194, 0 m. and 1145 m. w., 204, 0 m., 205, 206, 0 m., 209, 945 m. w., 223, 224 and
© 226, i e. scallered throughout the whole of lhe Medilerranean to the Bay of Corinth, ofien in deep

water samples. '
10. PHALACROMA CUNEUS Schiiit. (Fig. 11 p. 7).
Schiitt 1895, pl. 3 fig. 14. Ph. Blackmani Murray & Whitting 1899 p. 330, pl. 31 fig. 4, a, b. .

Ahout as long (high) as broad in dorso-venlral direction, 72—88 g, somewhat narrower in laleral

direction, (perpendicularly to the median plane), seen from above broad oval. Especially the one girdle
2‘
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list often with short, regularly set radial ribs. Left longitudinal fin rather broad, often with irregularly
developed reticulation, more or less protracted downwards, rarely almost abrupt at the lower end, about
5/ the lenglh of the hypotheca. The reticulation thin-walled, or somewhat thick-walled, on the epitheca
generall'y with somewhat larger mesh than on the sides of the hypotheca.

An easily distinguishable species, widely distributed in the Atlantic. On the winter cruise of the
“Thor” it was found at only 6 stations (Port Alice, 16, 18, 23, 24, 45) from the Bay of [Egina to Galita,
only in single specimens. On the summer cruise it was found to be distributed from the south-west coast
of Portugal (st. 234, 100—25 m.) to st. 182, 545 m., in the Agean, now also rare and almost invariably
in single specimens, generally only below the surface, but here present at lesser depths at nearly all
stutions where deep water samples were taken (sts. 126, 200—100 m., 275 m. w., 129, 80—0 m., 600—0 m.,
1100—0 m., 134, 125—75 m., 152, 250 m. w., 156, 250 m. w., 182, 545 m. w., 186, 245 m. w., 187, 190—
100 m., 945 m. w., 194, 1145 m. w., 199, 200—80 m., 945 m. w., 204, 945 m. w., 206, 1945 m. w., 209,
80—30 m., _100——85 'm.. 1945 m. w., 223, 1950 m. w., 234, 100—25 m.) whereas at the surface, it was only
observed at four statioms, (sts. 92, 183, 194 and 202). Sts. 199, 200—80 m., 209, 80—33 m,, 129, 80—0 m.
and 134, 125—75 m., in the central parts of the Mediterranean, were the only stations where several
individuals were observed; otherwise, it was always but very sparsely present.

The species immigrates in all probability from the Atlantic, hut presumably only to a slight extent.
This immigration could not be directly traced at the time when the “Thor” samples were taken, — no
immigration in Japunary or September, and only insignificant traces in June — but may perhaps take
place in the late autuinn months. In the central Mediterranean, the species seems able {o keep alive for
some time in deeper water. g

The species was already recorded from the Mediterranean by Scuroper (from Naples) 1900 and
later by Scuroper (1906) (“Ionian Sea”) and by PavirLarp (1909 and 1916) from the Golfe du Lion

11. PHALACROMA STRIATUM Kofoid (Fig. 12 p- 13).
Kofoid 1907 a p. 195, pl. 12, Bg. 73.

Resembles a large form of the foregoing, but with the hypotheca oblique and more broadly rounded
below; is also particularly distinguishable by a very long and at the same time broad left longitudinal
fin, the broad part of which reaches almost to the antapex, where it is shortly decurrent. The girdle lists
often entirely covered with coarse reticulations. The lowest spine in the sail weak and directed downward
or even at times somewhat rearward. The reticulation often faint and thin-walled; sail with more or less
distinct structure of incomplete areoles, which often present the impression of irregular radial striations.
Length of cell (height) almost equal to breadth in dorso-ventral direction, or somewhat greater; the latter
102—136 p.

Very rare. Only observed at st. 187 in the Ionian Sea, singly in the sample from 190—100 m.,
and in the sample with 845 m. w. and at st. 126, 275 m. w. Koroip found it in samples from the Pacific,
n. e and far to the s. w. of Galapagos. I have also seen it from the Guinea Current (German South Pole
Exped. /10 1903, 200 m.).

Undoubtedly one of the tropical species which come in at times from the Atlantic through the
Straits of Gibraltar, and are as a rule only found later on in deeper water in the inner parts of the Medi-
terranean, where they seem to be able to exist for a more or less considerable time.

Sectio IV. ARGUS.

Structure of theca reticulate, in large, thin-walled polvgonal meshes, each with a pore in the centre.
Cell almost elliptical in shape, somewhat wedge-shaped both in profile and in ventral view. Left long-

_jtudinal furrow list (fin, sail) essentially as in Sectio 3, with more or less indistinct lowest spine, the point

of which lies far below the grealest breadih of the j_ist. Girdle lists without regular radial ribs.
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12. PHALACROMA ARGUS Stein (Fig. 13).
Stein 1883 pl. 18, figs. 15—17. Schiitt 1895 pl. 3 figs. 15, 1—3.

The cell in profile somewhat asymmelrical elliptic (in relation {o the girdle, which hardly breaks -
the contour). Epitheca almost evenly and highly domed, hypotheca obliquely oval, the ratio of their heights,
reckoned verlically {o the girdle, about 0.29. Girdle lists almost horizontal, parallel and strongly developed
(breadth ofien somewhat exceeding that of the girdle) without transverse ribs; in specimens of miore
powerful structure, close into the cell, with irregular, coarse and short radial beams, finally anastomosing
into an incomplete, wide-meshed reticulation. Lefl fin comparatively narrow, the upper part more or less
markedly bent over, broadening evenly loward the lower end, and then rounding off in a curve {o an

15 16 ’ 17 18 19

Fig. 12. Phalucroma striaium Kof., oblique side view, ***h. Deutsche Siidpol-Expedition, 1. X-1903 (Guinea Current). Fig. 13. Phala-
croma argus Stein, ‘*/i. St. 10. Strocture of theca not shown. Fig. 14. Phalacroma rapa Stein, oblique side view, ‘°°/i. St. 66

(Cadiz Bay). Fig. 15. Phalacroma dulichoplerygium Murr. & Whitt.?, 4%, Tortugas 4, V1. 1910. Fig. 16. Phalacroma favus Kof. &
Michen.?, ‘*y. 5t.10. Fig. 17. Phalacroma doryphorum Stein, **/.. St 11. Fig. 18. Phalacroma circumsufum Karst., *°%. St. 156,
850 m. wire. Fig. 19. Phalacroma pugiunculus u. sp. ad int., oblique side view, **%h. St. 132, “

obliquely decurrent lower part, without any angle at the outer corner. Structure of distinct pores, roughly
distant one from another as the “pores” in Ph. porodictyum (but one in each mesh).

This easily distinguishable species was found on the winler cruise of the “Thor” throughout the
whole of the Mediterranean (at 14 oul of 37 stations), everywhere in single specimens, most rare in the
Tyrrhenian Sea, in the Bay of Cadiz with “megacylic” cells. In the course of the summer cruise, it was
found at 34 out of 102 stations im the Mediterranea‘n, likewise in small numbers, or for the most part
singly, again sparsely in the Tyrrhenian Sea, where it even appeared 1o be lacking in June, in the eastern
Mediterranean almost exclusively in deep waler. Megacyles in the Balearic and Caialonian Seas.

There was an immigration from the Atlantic in January and February, less in June, none in
Seplember. Appears 1o immigrate in winter, January io April; in the summer only a litile during the
earlier months. Was not found north of Cadiz. The species is already recorded for the Mediterranean by
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Extz, 1902, from the northern Adriatic, and later by Pavicranp from the Golfe du Lion, 1909 and 1918,
(all the year round, most numerous in winter),

Also known from many places in the warmer Atlantic, including the Florida Current.

Sectio V. PODOPHALACROMA.

The cell, in ventral view, wedge-shaped, in profile irregularly so, more or less distinctly protracted
downward into a broad rounded prolongation. Left longitudinal furrow list as in Sections I and II, struc-
ture as in Section IIl. In a living state, usually (?) coloured a diffuse yellowish green(?).

13. PHALACROMA RAPA Stein (Fig. 14 p. 13).
" Stein 1883 pl. 19, figs. 5—8.

A comparatively large species. The epitheca flat, in profile bhardly projecting beyond the girdle,
seen from above, a broad oval. The hypotheca in profile with lateral contours almost parallel above, or
converging downward, obliquely drawn out below at the back into a short rounded prolongation, on the
ventral side abruptly ending in a broad obtuse angle. The girdle lists strongly developed, parallel and
equally developed, directed slightly upward, with strong radial ribs.” Left longitudinal fin about 0.6 of the
length of the hypotheca, broad and often with some structure, in the lower part, broader, and almost
transversely cut off to slightly decurrent, with slightly acute or almost rectangular outer corner, and long
and powerful, obliquely down-pointing supporting spine. Structwie coarse and very distinct, in large meshes
with strong, but not thick walls, and distinct pore, one in each mesh. Length (height) of the cell 72—85 Iy
breadth (greatest at the girdle) 60*64;» In a living state, diffused vellowish-green.(?) .

An easily recognisable species, widely distributed throughout the Atlantic, according to Creve
(1901 a) from Lat. 20° S. to Lat. 42° N., Long. 1° E. to Long. 74° W. In the winter cruise of the “Thor” it
was found scattered and very sparsely in the northern lonian Sea (sis. 12 and 16) at st. 14 in the Adralic,
off Naples (sts. 25, 26, 28) in the Ligurian Sea (sts. 33 and 35), off the east coast of Sardinia (sts. 38 and
39), east of the Straits of Gibraltar (st. 60) and in the Bay of Cadiz (sts. 62 and 66), here, at one station
(66) somewhat more numerous. On the summer cruise, it occurred from st. 89 off the south coast of
Portugal sometimes numerous at the deeper outer stations (89, 91, 92) — here as the dominant species
among the Dinophysiacece — sparsely at the inner stations (94—96) and later at most stations (54 out
of 102) throughout the entire Mediterranean, as a rule singly or in small numbers. In the Sidra Sea it
seemed to be lacking and was altogether most [requent and most numerous in the western part of the
Mediterranean, west of the Tyrrhenian Sea, here, at stations along the coast of Africa and across to the
south-eastern corner of Spain, on the way back, very numerous and dominant in September, but sparsely
occurrent in June. Qutside the Mediterranean, it was found on the return jourhey in the Bay of Cadiz
at both stations, — also in deep water at st. 231 -— in deep water at st. 234 off the south-west coast of
Portugal and at sts. 237 and 238 (farther north), likewise at st. 243 (far lo the south-west of Brittany),
everywhere sparsely.

There appears to be an immigration of the species all the vear round from the Atlante. In the
winter (December and January) it does not seem to survive the transition to Mediterranean water. In
June, there seems to he an immigralion wilh positive resuli, — albeit with a marked decrease in numbers
on passing into the Alboran Sea — while the immigration in August appears to be excellently successful,
with a striking increase in the number of individuals in the eastern part of the Alboran Sea 'ml:l in- the
western waters of the Balearic Sea. Fission stages were observed.

Occurs at the Azores and in the Florida Current, and was noted from the Mediterranean already
by Sceréper (1900, from Naples) and later by CLEVE (1903), Extz 1902, ZacHarias (1906) and PaviLLarp
(1915 and 1916, fairly frequent in the Golfe du Lion).
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14. PHALACROMA DOLICHOPTERYGIUM Murray & Whitt.? (Fig. 15 p-13).

Murray & \\hxttuw 1899 p. 330, pl. 31, figs. 8, a, b. Ph. mitra Pavillard 1916 p. 53, fig. 13 B, p- 84 figs. 14 A—C, hardly Schitt
1895 pl. 4 f'gs 18, 1—4.

Resembles the foregoing in shape, but is much smaller, with less coarse struclure, not distinctly

protracted — or off-set — antapical prolongation and the left longitudinal furrow list less broad below -

(though this is broader below than ahove). Epitheca somewhat domed, thus projecting slightly ahove the
girdle in profile; dorsal contour of the hy potheca generally shows a smooth curve in the lower part, or
but faintly off-set prolongation, this last, moreover, much broader in proportion than in Ph. rapa. Ventral
side conlour of the hypolheca is also less sharply (or angularly) fruncaied than in this last species. The
cell seen from the dorsal side mainly as in Ph. rapa, but as a rule somewhat more compressed, and pro-
portionafely broader in side view. Length 60—68 p, breadth 51—55 M.

Ph. mifra Schiitt seems, from ihe figure mentioned, to be Ph. rapa, bul does not .eshibit, in pro-
file, the set-off lower prolongation. Ph. milra (Murr. & Whiit. 1899 pl. 31 fig. 7) is donbtless Ph. rapa; it is
stated in the fext that they did not find Schitt’s figure satisfaclory, and therefore give a new one. Their
Ph. dolichoplerygium ' derives its name from the very long “wing” extending right to the antapex, but
answers otherwise well enough fo the species I indicate by the above name. They mention ihat it resembles
Ph. “mifra” (i. e. rapa). PaviLLARD's species is doubtless the same as mine here (above} and it is in order
to avoid a new name that I endeavour fo use Murray and Whitling's (with essential correction for the
“wing", which is roughly as in the foregoing species). The figure quoted hy PaviLramb as from OKAMURA
looks to me as if it might be Ph. rapa (though the dorsal conlour is not the same) while his fig. 42 is

* perhaps PaviLLARD's Ph. miira (or perhaps Ph. acutum). The size of the figures and the struciure seem to

me safer dislinguishing marks (than the dorsal contour and the antapical prolongation) in view of the
obliquity of the cell, which may easily give rise io divergence in the drawings. I have indeed never seen
anything quite corresponding to the long wing in Murray and WaiTTING's figure.

This species was found both on the winler cruise and ihe summer cruise of the “Thor”, always
singly or in small numbers. I cannot at the moment give any exact stalement of its distribution, but have
noted it on the winter cruise from st 66 in the Bay of Cadiz, (several specimens), st. 55 off the south-
east coast of Spain, and also from the northern Balearic Sea, the Ligurian Sea and the Tyrrhenian Sea.
On the summer cruise, it was found scaitered and sparsely, from the south-west coast of Portugal (ai
any rale in Seplember) right in lo the norihern Egean (st. 167) and even at st. 170 in the Sea of Mar-
mora, 80—20 m., i. e. in the layer containing inflowing salt waler from the Z/Egean. This species was also
found ip the Sidra Sea, at st. 145. E . ‘

Outside the Mediterranean, I have seen it at the Torlugas, and in a sample from the Persian Gulf
{more like Murray and Whitting's figure than usual). CLEve (1901 b and 1902) notes Ph. dolichoplerygium
from the Azores (in June), the southern Atlantic and the Indian Ocean. .

15. PHALACROMA FAVUS Kof. a. Michener (?) (Fig. 16 p. 13).
7 Kofoid a. Michener 1911 p. 289. Ph. simulans Jerg. mser.
In appearance, an intermediale form between Ph. rapa and Ph. Hindmarchii Murray & Whitling.
Epitheca low-domed. Hypotheca in the upper half in profile with almost straight converging lateral
contours, helow the middle, abruptly narrowed to a short rounded anfapical prolongalion, in shape and
direction as in Ph. rapa, hut sitnated almost in the middle, or somewhat nearer ihe dorsal side. Girdle
lists as in Ph. rapa, Left longitudinal fin nol or but little broader below, with distinct, hut not parlicularly
thickened lower supporling spine, pointing obliquely down, from here, longly and narrowly decurrent
nearly to the base of the anlapical prolongation. Structure rather coarse, somewhat finer than in Ph. rapa,
but far coarser than in Ph. Hindmarchii. Two forms, a larger with -length and breadth 81—83 x X 68—71 1,
and a smaller, 54—62 X 54 pr.
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I have not noticed that the species I have noted from the cruise of the Thor as Ph. Hindmarchii
really differed essentially from that species. The few slides and figures I at present possess all exhibit

1 here described, certainly, in two different sizes, but otherwise entirely alike in all essential

the forn
elopment of left longitudinal fin which in the present

characters. These are first and foremost, the dev
e broader at the lower supporting spine — this is not strikingly thickened distally —

species is but littl
and from here longly decurrent, whereas i Ph. Hindmarchii it is drawn out into a much broader shape,
and cut off almost transversely at the end, con-

with a club-shaped thickening of the supporting spine,
seq'uently much shorter. The outer corner, at the end of the spine referred to, is therefore, in Ph. Hind-

\narchii, acute-angled, (but the “point” itself blunt) or almost rectangular, whereas in Ph. favus, it is ob-
tuse-angled. Furthermore, the lateral contours of the hypotheca in Phalacroma Hindmarchii in profile are

< and distinctly arched, whereas in Ph. favus they are straight and convergent. The antapical pro-

conve
rally — whereas in Ph. favus it is

longation in Ph. Hindmarchii almost symmetrical — like the cell gene
more or less asymmetrical, with a somewhat ventral trend, much sharper set off from the ventral
thari from the dorsal contour. The structure in Ph. Hindmarchii also much finer, and the epitheca
higher domed. o

On the other hand, this species_shows a close relationship to Ph.rapa, and this, moreover, to
such a degree that there might be some grounds for regarding it as a i‘arietyA of that species. It is part-
icularly the longly decurrent left longitudinal fin, in connection with the medially placed end prolongation
— giving a marked similarity of habitus to Ph. Hindmarchii — which rakes me consider it necessary

to note it as a distinct species.

This species has no resemblance to
decurrent “sail”. It seems, on the other han
Michener; I have not, however, seen any figure of this latier species.

The certain specimens are from the winter cruise of the “Thor” st. 10 (Ionian Sea) and summer
cruise st. 66 (Bay of Cadiz), here the smaller form, also with “megacyte”. | ‘

PaviLLarp quotes (1916 p. 53) Ph. Hindmarchii as very rare from the Golfe du Lion, in winter
samples. As no figure or description of appearance accompanies the statement, 1 cannot see whether this
1 have not noted either of the species at other stations than the

Mugray and WriTTING'S figure referred to beyond the longly
d, to be identical with the Ph. favus described by Kofoid and

two just mentioned.

Sectio VI. UROPHALACGROMA.

Hypotheca furnished with a solid (not hollow) terminal spine, generally with ventral and dorsal
lists. Cell in ventral view distinctly wedge-shaped, in side view, often less distinctly so, and always
broadly rounded off below. The spine belongs only to the right half of the theca, (whereas the lower
prolongation in the foregoing section is divided by the plane of fission). Structure fine, of small “poroids™,

with or without “pores”.

16. PHALACROMA DORYPHORUM Stein (Fig. 17 p- 13).
Stein 1883 pl. 19, Ogs. 1—4.

A very characteristic and easily recognisable species. Epitheca low-domed, hypotheca oval wedge-
shaped in side view, with medium long left longitudinal fin, broader at the lower end, here cut off almaost
transversely and very shortly decurrent, with slightly acute-angled outer corner and powerful, often distally
thickened lower supporting spine. Apical spine more or less powerfully developed, in profile triangular of
thin, broad sail lists (and more or less thick middle rib). The cell in profile is usually somewhat asym-
metrical, with the antapical pole and the terminal spine displaced toward the ventral side. The cell wedge-
shaped, compressed from the sides, seen from above an elliptical oval. Structure as in Ph. porodiclyuin
with fine areoles and scattered “pores” (at a higher adjustment of the microscope), the areoles of unequal
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size. The medial spine — the fission spine — generally very thin and very slightly conspicuous. Girdle
lists equally developed, directed slightly upward, without transverse ribs. About 6S 1 long, and 62 broad.

On the winler cruise of the “Thor™ it was present at nearly all stations, genera]ljv in small
numbers or singly, off Naples and the northern point of Corsica (sts. 26, 29 and 33) numerous, off {he
south-east side of Sardinia (sts. 40 and 42) and in the Bay of Cadiz, (st. 66), also in some quaniity. On
the summer cruise it was found from the Bay of Cadiz (rare in June) throughout the whole of the Medi-
lerranean to s, 167, in the northern Egean, in varying frequency. In the wesiern part, the Alboran Sea
and off the adjacent paris-of the north coast of Africa, it was rare and sparsely met with, both in June
and on lhe return voyage in September, otherwise occurring at nearly all stations, here and there numer-
ous (the most numerously represented species of ihe Dinophysiaceae at sts. 115, 118, 123 (off Genoa,
where it was numerous in July), 129, 0—80 m. and 0—1100 m, 134, 0—7%5 m. and 210 (Caialonian Sea,
here very numerous). In the middle part of the Mediterranean jt was constaptly present below the sur-
face; on the forward voyage it was found in the Tyrrhenian Sea exclusively below the surface and at
all slations where such samples were taken. It was indeed found at all siations in the Medilerranean
where deep water samples were taken. On the homeward voyage, in Seplember, it was found at one
station in the Bay of Cadiz, and the last time at st. 234 off ihe south-west coast of Portugal, here only
below the sarface, 100—25 m., sparée]y.

The species must thus undoubtedly be indigenous to the Mediterranean, and seems to he numer-
ous all the year round at certain places in the middle portion. There is also no doubi an occasional
immigration from the Atlantic ihrough the straits of Gibraltar, but this does not seem to play any greal
part. Fission slages were observed, at any raie at sts. 92, 109 and 119.

Recorded from the Mediterranean already by Poucrer 1883 (and SCHRODER 1900). According to
PaviLrarp, 1916, the mosl frequently occurring Phalacroma species, in ihe Golfe dn Lion, where it is
found all the year round. . ,

Outside the Medilerranean, the species is widely distributed in the Atlantic; according 10 CLEVE,
1901 a, from 12° S 1o 57° N, and 9° W {o 74°W. It is also found at the Azores and in the Florida Current.

17. PHALACROMA™ CIRCUMSUTUM Karst. (Fig. 18 p. 13).
Karsten 1907, pl. LIIT fig. 8.

Very like the foregoing, and perhaps not allogether distinct from it in all its forms. The mosl
essential difference is that the énlapig_al spine and the lower supporting spine in the left longitndinal fin
are joined by a more or less broad 'sail list. Also, the epitheca seems as a rule (in Ph. circumsufum) 1o
be lower, ihe girdle lists often broader, and with an indication of transverse ribs close in the cell, which
also is more laterally compressed. The structure of the theca may also be as in Ph. doryphorum, but
seems oflen to he coarser, and without distinct scatered “pores™. -

Besides a larger-form, answering to KARSTEN'S figure, with prolracted lower end of left longitudinal
fin (at the supporting spine) and large, somewhat venirally direcled ierminal si)ine, there occurred in the
“Thor" maferial also a smaller and divergent form, with downward trending {erminal spine, and slightly
prominent corner of left longitudinal fin, shape of cell in profile broader in proportion, and epitheca higher.

Very rare in the “Thor” material, and only observed in samples from the summer cruise at sts.
156, 950 m. w. (Levant), 187, 845 m: w. (the smaller form) and 189, 945 m. w. (lonian Sea), 194, 1145 m. w.
(Tyrrhenian Sea), 206, 1945 m. w. (Balearic Sea) and 209, 1945 m. w. and 210 (the smaller form) in the
Catalonian Sea. Found, then, only in one surface sample.

KansTEN found {he ‘species in the Indian Ocean. I have also seen it in three samples from the
German South-Pole Expedition, (*®» 1903, *5 1903, 400 m. and Y0 1803, 200 m., in and near the Guinea
Current). . .

The Danish Ocennograplic:) Expedition, IL. J. 2 ' 3

5
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18. PHALACROMA PUGIUNCULUS n. sp. ad int. (Fig. 19 p. 13).
? Ph. pulchrum Kofoid a, Michener 1911 p. 381,

A swaller species with long, narrow terminal spine without (distinct) sail edges. The epitheca
low-domed, the upper part somewhat flattened from above. Hypotheca in profile about symmetrical, s
of a circle, somewhat ovally extended downward. Left longitudinal fin long, somewhat broader helow, and
cut off almost transversely with acute outer corner and here almost a right angle with curving, down-
turned, rather thin supporting spine. Girdle lists broad (especially the upper) and curved outward, with
distinct but somewhat irregular radial stripes. Structure rather fine, of small areoles. Length and breadth
49—53 u, by 43—48 .

Answers fairly well to the description of Ph, pulchmm, but d:ﬁ'ers in the transverse striation of
the girdle lists. : '

Very rare, only observed in two summer samples, st. 132, 600—195 m., and st. 194 (southern
Tyrrhenian Sea). -

DINOPHYSIS Ehrb. "

In contradistinction to Phalacroma, this genus, in its typical forms, includes more or less markedly
compressed, not wedge-shaped species, with small or almost rudimentary epitheca and obliquely set girdle
lists, which are more or less conspicuously dissimilar, the upper one Leing developed to a funnel, and
olten having a different structure (generally of radial ribs) from the lower. The section Paradmophysm of
the genus Phalacroma connects the two genera, including as it does a contnouous series of forms from
those of the Phalacroma type — though not wedge-shaped — to those of the Dinophysis type, which latter
have, on that account alone, been ascribed to Phalacroma as it would be unnatural to separate them
from the others.

Both genera show a certain parallel deve]opment

Sectio I. ACUTAE Payvill. (emend.).

Theca in ventral view more or less narrowly elliptical to almost (broadly) linear, in profile ir-
regularly pentagonal-ovate, somewhat tapering below, or rounded. “Funnel” (upper girdle list) without
distinct radial ribs, left longitudinal fin long, about ¥, the length of the hypotheca.

1. DINOPHYSIS ACUTA Ehrenberg, Jérg. (Fig. 20 p. 20).

This species, which is very frequent in northern waters, was early recorded from the Mediterranean
(ExTz 1884, Dapay 1888 etc.). As however there are bwo closely related species (see the two following) it
was not until these were separated out by PaviLLarp (1909 and 1916) that we could take it for granted
that records actually referred to the above species.

With regard to the name, it is no doubt most likely t‘ml EHRENBERG's original name was based
on Ninophysis norvegica (from Kiel).

On the winter cruise of the “Thor™ it was taken at 9 stations (11, 14, 23, 24, 235, 26, 28, 45, 53)
from the lonian Sea to the eastern part of the Alboran Sea, everywhere singly or very sparsely, most
frequent off Naples. In the summer crunise it was found off the coast of Portugal in June (sts. 84, 83, 87)
in Seplember, several specimens off Lisbon and especially in the deep water outside (sts. 234, 235, 237),
in June in the Bay of Cadiz (sts. 89, 92, Cadiz, — numerous, — 93) bu!l not there in September, in the
Straits of Gibraltar in June (st. 98) but lacking altogether in the Atlantic Current and indeed from Gibraltar
to the coast of Tunis in July and from the Catalonian Sea to the Straits of Gibraltar in September. As
regards the Western Mediterranean, on the inward voyage in July it is noted from 3 stations at the sur-
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face (119, 120, 123) and from 3 stations only from deep water (sts. 126, 275 m. w., 132, 195—600 m.,
south east of Sardinia, and 134, 185—350 m. in the.'south eastern part of the Balearic Sea), on the relurn

voyage in August, from several stations, three in the Tyrrhenian Sea (sts. 194, 0m., 1145 m. w., 195, 199,

945 m. w., one in the Balearic Sea (st. 208, 1945 m. _\'x':) and three in the Calalonian Sea (sis. 209, 33—80 m.,
200—1000 m., 945 m. w., 1945 m. w., 210, 211) here numerous in deep water (945 m. w.) at st. 209, other-

wise everywhere in small numbers. In the Eastern Mediterranean, it seemed lo be lacking altogether in -

the southern part, and to be very rare generally, save in deep waler helween Greece and Sicily, where it
was fonnd at all siaiions where samples were taken from deep waler (sis. 161, 194, 945 m. w., 186,
1145 m. w., 187, 0—25 m., 945 m. w., 189, 945 m. w., everywhere single or few). On the other hand, it
seemns lo be exiremely numerous in the Black Sea, where, at st. 172, between 50 and 200 m., it ocecurred
in quantities {ogether with Cerafium Iripos and C. furca (salinity about 20 %oo, temp. abont 8°C.). In the
intermediate area between ihe Black Sea and the AEgean, it was found in the Bosphorns and at Con-
slantinople, also in the Marmora below the surface (sts. 170, 0—20 m., 20—80 m., 85—200 m., 195—1000 m.,
175, 350 m. w., 1150 m. w., here many specimens with 350 m. w.). On the return voyage, il was found at
Brest and oulside (st. 246). .

Outside the Medilerranean, it is widely distribuled in the north-European waters (especially in the
North Sea and Norwegian Sea), in the Atlantic from the most eastern paris at least {o ahout 40° w,
and south to abt. 48° N. (in April) or perhaps more southerly, along the coast of Poriugal, as staied above
from the “Thor” cruises in June right down to ihe Bay of Cadiz in September at any raie to south
of Lishon. o

Immigration from the Atlantic does not succeed in June. Nor is there any distinct indication of
immigration in September, but ihe occnrrence at sts. 23—28 seems to be due to immigration through the
Straits of Gibraltar in late aniumn (Nov.?) and the occurrence at st. 45 — at the surface — must pro-
N bably be ascribed io immigration in Januvary; that at st. 134 — deep water — perhaps 1o imnmigration
in the spring (May?. On ihe other” hand, there may perhaps be a possibility of occasional emigration
from the Black Sea region, and that the species can continue {o exist at places with lower salinity or
temperature. It appears to t{hrive in the vicinity of harbours; at Cadiz and Lisbon, for instance, it was
numerous, and at Constantinople it was the only Dinophysiaceae species. ScHrRGDER (1911) found it below
the surface off the coast of Dalmatia. It is perhaps allogether somewhat widely distribufed throughout
the middle and inner parts of the Mediterranean, in deeper waler; the form there found is generally very
thick-walled and of powerful structure (see fig. 20) and differs considerably in appearance from the northern
form, though it cannot be reckoned as a distinct species. This seems lo suggest that the species Leeps
alive for a long time in ihe Medilerranean, and should perhaps be regarded as indigenous (naturalised)
there. (See also remarks to ihe three following species).

According lo PAVILLARD (1916) in Golfe du Lion in spring and summer, sometimes numerous.

I have not seen it from the coast of America; the specimen noled by CrLEvE (1901 a) from the
Florida Current, was probably the following species. - '

2. DINOPHYSIS INTERMEDIA Pavill: (Fig. 21 p. 20).
Pavillard 1916, p. 58, pL III, fig. 4. D. atlantica Ehrb.? 1854.

Closely related to the foregoing, bul differing in evenly curved dorsal conlour rounded off below
(in profile), somewhal narrower funnel base, generall-y somewhat less coarse siructure with areoles of about
; equal size — in the foregoing species, they grow smaller in the circumference — and especially with a
- more compressed cell, with almost parallel lateral contours in dorsal view. In Dinophysis acuta, the cell,
seen from the dorsal side, is generally narrowly elliptical, with convex lateral contours, Length and breadth
| (of cell, excl. funnel) reckoned vertically and parallel 1o girdle, about 84 # by 49, as a rule somewhat
| shorier than the foregoing species.
30
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On the winter cruise of the “Thor™ this species seems to he lacking; only noted fromn st. 53
(singly). On the summer cruoise, it was found at some few and scatlered stations from the Straits of
Gibraltar to the Ligurian Sea, the Bay of Corinth and the Levant; a couple of specimens also at st. 172
(Black Sea) 17—30 m, together with the foregoing species. In June, it was present at almest all stalions
in the Bay of Cudiz, for the most part singly, at st. 89 several specimens, in the Alboran Sea at 5 out
of 10 stations, (sts. 98, 99, 102, 106, 109, generally very few specimens) in the Balearic Sea in June only
at one station in the Atlantic Current (st. 113) and at st. 120 to the north, also below the'surface, (185—
350 m.) at st. 134 in the south-east, in the Ligurian Sea at st 123 outside Genoa, in the Tyrrhenian Sea
at st. 132 off the south-east corner of Sardinia and in deep water at st. 126 (275 m. w.) and 129 (0—600 m.,
and 0—1100 m.), in the Ionian Sea at st. 185 and otherwise only in deep water (sts. 152, 250 m. w., 184,

kY
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Fig. 20. Dinophysis acuta Ehrb., Jorg., var. sculpla b. var., 4oof  St. 186, 1145 m. wire. Fig. 21. Dinophysis inlermedia Pavill,, f.

pachygderma, *%/;. St. 184, 945 m. wire. Fig. 22. Dinophysis Schroederi Pavill,, do0f . St. 129. Fig. 23. Dinophysis dens Pavill,, **%,. Cadiz

Fig. 24. Dinophysis sacculus Stein, **%. St. 174. Fig. 25. Dinophysis acuminata Clap. & Lachm., forma, **%/,. St.53. Fig. 26. Dino-

physis ovum Schitt, **°/,. St. 45. Fig. 27. Dinephysis lenticula Pavill, *°/,. St 58, among diatoms. Fig. 28. Dinephysis punctaia

n. sp. . St. 186, in salpie. Fig 29. Dinophysis sphaerica Stein, *°/. St. 43. (Only a few of the radial ribs of the upper girdle
list shown in the figure.)

945 m. w., 186, 1145 m. w.) and in the Levant at st. 156, 250 m. w., 950 m. w. On the return voyage in the
Western Mediterranean in August—September, it was present only at st. 202 (south coast of Sardinia) and
298, 1145 m. w. (east of the Siraits of Gibraltar) and was further only observed at sts. 231—238 along
the west coast of Portugal (234, 0 m.,, 0—25 m., 25—100 m., 95—200 m., 200—700 m., most specimens at
depht 0—25 m.; 235, several specimens, Lishon, numerous and altogether predominating over other dino-
"physiaces, 237, sparsely, 238 empty thecae). .

There is a distinct immigration from the Atlantic in June, probably also in May, (and perhaps
in late autumn). Fission stages were found in the Alboran Sea (sts. 99 and 109). Like many other Peri-
dinea species it seems in the middle and eastern Mediterranean chiefly to go over into deeper water (in
summer); if it really is present all the year round — as PaviLragp thinks — it should presumably also
be found at deeper levels in winter, which cannot be seen from the “Thor” material.

Qutside the Mediterranean, I have seen it from the Florida Current, (off the northern coast of
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Florida, temp. 28° C., %5 1910) and from several places, parily in mixed waler, along the northern course
of the Gulf Siream, far to the south of Nova Scotia, from 39° 1o 43° N, and 70°—40°> W (lemp. 22—18° C,,
salinity abt. 36.5 %/p,). :

3 DINOPHYSIS SCHROEDERI Pavill. (Fig. 22 p. 20).
Pavillard 1909, p. 284, fig. 5 (p. 283).

Very closely relaled o the two foregoing species, and particularly, it would seem, o D. acufa,
from which it is at times hard to distinguish with certainty. It is more prolonged in proportion than
either of these species, has in profile a more evenly rounded dorsal contour, than D. acuia, but less even
' than D. infermedia, is more broadly rounded below than the former, but less so than the laiter, and is
' also in point of struclure of theca an intermediale form between the twao (which, however, do not differ
greally in this respect). The cell is markedly compressed, with lateral contours in dorsal view parallel or
_even slightly concave and the “funnel™ in all essentials as in D. tniermedza, somewhat hlgher. and nar-
rower at the base, ithan in D. acuta. -

Altogether, these three species are so alike that they are probablv also closely connecled genehc-
ally, presumably in a similar manner to the northern Cerafium iripos and the warm water species C. pul-
chellum. In other words, D. infermedia and D. Schroederi seem {o me to be possibly warm waler forms of
D. acala, or vice versa D. aculd a cold water form of the others. Despite the grealer similarily between
D. acula and D. Schroederi, this latler seems in poinl of characlers lo be at least as nearly related to
D. infermedia. 1 have also seen specimens (from 1he German South-Pole Expedition)- which, I think,
undoubledly should bhe referred to D. Schroederi, but had the cell evenly rounded off below (in profile).
| On the winter cruise of the “Thor”, ihis species was found comparatively widely distribuled in
the Western Mediterranean, from the Bay of Cadiz (sis. 62, 66, 68) through the Alboran Sea (off the south
coast of Spain, sts. 55—59) and in the Ligurian and Tyrrhenian Seas (sts. 29, 31, 33, 36, 38—42) but
lacking off the coast of Africa. On the summer cruise, it seems on the contrary 1o be lacking altogether
at the weslern siations, both in June and Sepiember, but was widely distribuied in the Ligurian and
Tyrrhenian Seas, sometimes only below the surface (sis. 123, 125, 126, 275 m. w., 128, 0—100 m., 129 at
all depths, several specimens at 0—600 m., 132, 57—1090 m., 194, 1145 m. w., 197, 199, 945 m. w.) and
in the middle and south-easlern parts of the Balearic Sea (sis. 137, 138, 202, 204; 206, 1945 m. w.) as
also pear Barcelona (st. 210 and Barcelona). Further, it was found at st. 140 in the western Sidra Sea,
in deeper waler 10 the souih-east off the African coast (sis. 152 and 156, 250 and 950 m. w.), at st. 158
and in deeper waler at two siations in the northern Agean, (163, 0—80 m. and 182, 543 m. w.). Always
in small nombers, most numerous iri"deep water at st. 129. West of a line .Barecelona-Tunis I dit not
ohserve it. d i : )

Outside the Medilerranean, 1 have seen the species from several places in the southern Atlantie,
parlly near and west of the southernmost part of Africa, (German South-Pele Expedition, *'/s+—*'/s 1903)
partly easl of South America (“Fram™ 1911). PaviLLarp found the species in the Golfe du Lion (always
rare, found more especially in winier). ScHRODER records il from the coast of Dalmatia.

From the “Thor"-material there is no direct sign of immigration from the Atlantic (as with the
loregoing species) il seems therefore to be a lrue Medilerranean species (or form).

4. DINOPHYSIS DENS Pavill. (Fig. 23 p. 20).
Pavillard 14135, 1916, p. 37, pl. I, fig. 1.
I have only seen a few specimens from Cadiz, %% 1910. PaviLranp found it in the Golfe du Lion
in the spring. :
A small form; the specimen -drawn has a cell 51 ¢ long by 36 broad (rneasu:ed as usual, ver-
I!ﬁcall.\‘ to and parallel with the girdle).
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Being so small, it can naturally easily slip through the net; but not having seen it in the other
samples, I should be inclined to think it must be neritic, and possibly a degenerate form (of Dinaphysis
acula) as D. diegensis prohably is of D. candala. With it were found (at Cadiz) numerous D. acula apparently
in lively fission. I saw several young and small specimens, but do not venture definitely to assert that I
saw transition forms to D. dens, as I did not realise the possibility of genetic connection until after I had
handed over the material.

Sectio II. OVUM Pavill.

Theca in profile generally almost regularly oval or broadly ovate, broadly rounded below, or
somewhat square-cut, at times with one or two processes or small spines (but no distinct terminal spine)
in ventral view more or less broad with convex sides. Left longitndinal fin comparatively short, abt. 0.6
the length of the hypotheca. Otherwise as previous section. \

5. DINOPHYSIS SACCULUS Stein (Fig. 24-p. 20). ‘
Stein 1883, pl. XX, figs. 10—12. D. acuminata var. r:nifurmis Pavillard 1805, p. 59, pl III, fig. 10. D. Pavillardii Schreder 1906 p. 370.
D. sacculus Pavillard 1916 p. 59 pl II fig. 9.

The cell in profile broadly linear with almost straight, slightly concave or slightly convex dorsal
contour and irregularly convex ventral contour, often swelling out a little medially, narrowing upwards,
and small epitheca. “Funnel” and lower girdle list very prominent, not very broad; lower breadth of
funnel (dorso-ventral diameter of. epitheca) small, abt. 0.4 max. breadth of cell. Left longitudinal fin shoit
and medium broad, cut off almost transversely below, with nearly rectapngular outer corner and fairly
strong but not long supporting spine. : ;

A variable neritic species, length and breadth of cell 48—357 by 26—36 x. Left longitudinal fin a
little over half the length of the hypotheca. ‘ '

I found it in the “Thor” material only from the Black Sea region, sts. 172, 0—17 m., 51—200 m.

(empty), 174 (many specimens) and 175, at surface, singly everywhere save at st. 174 (Marmora).

PaviLLaRD (1905) found it in the Etang du Thau and Golfe du Lion (here all the year round,
somelimes numerous, fission stages in July according to PaviLLarp 1916). Scureper found it in the
northern Adriatic. 3

The species is noted by CLEVE (1901a) from 40—42°N, 10—9°W, (west coast of Portugal), and
1902 from 24—20°S, 4—0° E. He regards it (1901 a) as neritic.

6. DINOPHYSIS ACUMINATA Clap. & Lachm. (Fig. 25 p. 20).
Claparéde & Lachmann 1859 p. 408 pl. 20 fig. 17.

Very like the following, but cell narrower, less egg-shaped with “funnel” lower und broader at the
base (broader epitheca). Is often easily recognisable by a small point or process below, near the ventral
side, often two or more in succession; I have not seen them in the next species.

Seems very rare in the Mediterranean. In the “Thor” samples I have seen it from sts. 53, 84, 87,
Cadiz, 101, 235 and 246, i. e. only from the Alboran Sea (53 and 101) and west of there, where it was
found on the return voyage in Septemper right up to beyond Brest (246). Very widely distributed in our
northern waters.

7. DINOPHYSIS OVUM Schitt (Fig. 26 p. 20).
Schatt 1895, pl. 1, figs. 6,1-s. Pavillard 1916 p. 58, pl. lIL

-Somewhat like a small D. infermedia, but with shorler (left) longitudinal fin, still smaller epitheca,
less straight (slightly convex) ventral contour in lateral view and thick cell, not compressed, (as in D.
infermedium). Length and breadth of cell: 47—54 j, 40—47 i, dorso-ventral diam. of epitheca abt. /s the
maximal breadth of the cell. Structure rather coarse.
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I found it in the “Thor” material from the winter cruise in samples from sis. 14, 26, 31, 33, 45 and
53, and in the malerial from the summer cruise from sts. 145, 161, 181, 206, 1945 m. w., Barcelona, 2186,
and 231; al the surface, always singly or few. It thus oceurs rarely and scattered through the whole of
the Mediterranean, summer and winter. Probably immigraies from the Aflantic, perhaps in winter.

First recorded from the Mediterranean by PaviLLasp 1905 (from Eiaug du Thau, where very rare in

Decr.) Creve (1901 a) records it from 4 places in the Atlantic but it is doubtful whether these really refer
lo ScuGTT's species. :

8. DINOPHYSIS LENTICULA Pavill. (Fig. 27 p. 20).
Pavillard 1916 p. 59, pL 11, fig. 6.

A small species with more or less thick lenticular cell abt. 40 by 34 g, or somewhat larger. Sirue-
ture of rather coarse, pit-like arecles. Left longitndinal fin short and mediam broad, ofien sharply bent

~over (to the right). Upper girdle list medium high, without distinet transverse ribs, dorso-ventral diameler

at base (breadth of epitheca) /s or somewhat less, of maximal breadth of cell.

PaviLLarp found it in the Golfe du Lion, fairly frequent in. Febr.-May. I have seen specimens
corresponding in size in the “Thor” material from st. 58, (s. coast of Spain February); also noied (doubtful)
from st. 187, 945 m. w. '

9. DINOPHYSIS PUNCTATA n. sp. ad. int. (Fig. 28 p. 20).

Resembles the foregoing, but is smaller, with longer left longitudinal fin, still smaller epitheca and

~ fine punctate structure. Also much like D. “spherica” STEn 1883 pl- XX, figs. 9 and 8, with structure as

fig. 7, but without (distinctly) striped “funnel”. Cell 28 x 23 p.

I have seen it in material from salpz, laken at st. 186 (northern Ionian Sea).

There seem altogether fo be several quite tiny Dinophysis species which cannot be satisfactorily
studied in samples taken with the itsual plankton nets. This species is mentioned here, partly on account
of its agreement with STEIN's figure, and partly because it may perhaps be a form of the foregoing. The
Dinophysis species seem 1o have a somewhat large exient of variation.

Sectio 1II. SPHAERICAE Pavill.

Specially distingnished by radial rihs in the upper girdle list, (which is of medinum height and
breadth) and by having, in profile, an apparently almost ligulate and rounded lower end of the left long-
ftudinal fin, without distinct supporting spine. Fine areole structure, generally with scatiered ‘‘pores’.
Otherwise as previous section. i .

10. DINOPHYSIS SPHAERICA Stein, Schitt (Fig. 29 p. 20).
Stein 1883 p. p,. pL XX, figs. 3, 4. Schitt 1895, pl. I, fig. 7. Pavillard 1916 p- 60.

The cell in profile- characteristically ovate roundish and slightly asymmetrical. Otherwise some-
whal resembling Phalacroma rotundatum, hut is easily distinguished from this by the higher, distinctly
striafed “funnel”, and especially by the lack of the lower, in Ph. rolundafum strong, supporting spine,
which in Din. spaerica is usually indistinct, or only distinct for a short inner porlion, not as in Ph. rofun-
dufum, running right out lo an ouler acute corner of the longitudinal fin. ’

STEIN's figures show the customary acufe forin of the ouler corner of the longitudinal fin, with
complele supporting spine, (as in Phalacroma rofundafum). It will he found, however_, that this lefi long-
itudinal fin is markedly curved (io the right). I have seen a specimen, in somewhat slanting position,
which showed almost the same appearance as STeIN's fig. 8, so that I think this figure answers io a
slightly veniral profile position; the shape of the cell, 1oo, then becomes as in STEIN's figure (less broad).
The “funnel” too, suggesls the same position of the cell.
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Length and breadth of the cell as a rule 57—60 yr, by 35—57 n, measured vertical lo and parallel
with the girdle. Structure as in Phalacroma porodiclyum.

This species was apparently very rare on the winter croise; I found it only from the two stations
45 (African coast) and 66 (Bay of Cadiz) singly. On the summer cruise, it was found to he widely

" distributed in the Western Mediterranean, but seemed to be lacking in the Eastern, (possibly one specimen

at st. 163 off the coast of Asia-Minor, 0—=80 m.; it disappeared during preparation). On the inward voyage,
it was first noted at st. 118 in the northern Baleari¢c Sea, and was further found at the following stations:
134, 0—75 m., 196 (%), 199, 945 m. w., 200, 204, at the surface, 203, 206, 0 m., 1945 m. w., 209, 1945 m. w.,
210, 215, 216, 217, 218 (numerous), 219, 220, 221, 223, 1950 m. w. (numerous), 224 (numerous), 226, 228,
at the surface, Gibraltar, 231, 1145 m. w. It was thus continuously present from st. 215 in the western
Balearic Sea all the way to sl. 231 in the Bay of Cadiz (not recorded only from sts. 225 and 227) and
here at several places more or less numerous, while up to and including st. 204 it occurred only singly
or in very small numbers. At five of the stations it was found only in samples from deep water; at st
206 there were also many specimens, both at the surface and in the deep water sample (1945 m. w.).
This distribution suggests that the species immigrates from the Atlantic in summer and multiplies in the
Western Mediterranean, where it can sometimes also pass the winter,

It is already recorded from the Mediterranean by Dapay, (1838) (Naples) and ExTz 1902 (northern
Adriutic). PaviLLarp (1916) finds it rare and sparsely occurring in the Golfe du Lion, but at all seasons.
I have seen it from the Guinea Current (Y10 1903, German South-Pole Expedition, 200 m.).

It is easily confused with Phalacroma stenopferygir.im, which has a similar (left) longitudinal fin,
only narrower, low upper girdle list with short, incomplete but strong transverse ribs close in to the cell,
and, in profile, wedge-shaped cell and somewhat differently shaped hypotheca.

Sectio IV. HOMUNCULUS Paxill.

Theca markedly compressed, with a more or less off-set broad tail-like antapical prolongation, at
times also with a similar one more or less developed dorsally. Epitheca little developed, not projecting
beyond the stroh.gly developed upper girdle list, which in well-developed specimens is furnished with
strong radial ribs. Left longitudinal fin powerfully developed, long, lowest (3rd) supporting spine like-
wise. Coarse areole struchure.

11. DINOPHYSIS CAUDATA Kent (Figs. 30—34 p. 26).
Kent 1882 (p.460). D. geminatum Pouchet (1888). D. homunculus Stein (1883) p.p. (pl. XXI, figs. 1, 2, 5, 7 not §, 4, §).

This common species of warmer seas was at first reported from the Mediterranean by KexT, who ;
described specimens from the Adriatic under the above name, but without figuring them. Shortly after- -

wards the same species was excellently figured and described by SteEwv as D. homunculus (yet including
the two following species), and so the older name was forgotten. The only one who has mentioned it
seems to he GRENFELL (1887), when describing his supposedly new species D. semicarinata (from Jamaica),
which however is the present species. '
PoucHeT (1883) figured a pair of two cells -—— still cohering dorsally after fission, analogous to
the chains of the Ceratia — under the name of D. geminafum, which also has the priority as a specific
rame hefore that of StEix, and can hardly he abandoned on account of ils unlfitting special form.
GourreT (1883) described this species from Marseilles under two different names, D. Allieri {p. 79,
pl. 3 figs. 54, 54a) and D.inaegualis (p. 80, pl. 1 fig. 21). The former figure really is a good one, the latter,
however, like so many of his figures on pl. 1, but'inadéquate and so different from the other that he has
deemed it necessary to keep them separate. Unfortunately, the description of this latter “species™ also
seems to have been made from this bad figure, not from nature, so that the supposedly distinguishing
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marks are of no real value. He notes D. Allieri as frequent al Marseilles (while D.inaequalis is said
o be rare), ‘
Later on the species has been mentioned from Venice by Imuor (1886, 1891), from Naples by
Dapay (1888) and others, and from the western parl of the Alboran Sea in Oclober 1902 by CLEvE (1903).
PaviLLarp (1905) found it lo be very rare in the Iﬁ{anu du Thau June—July and Oclober——Decemher, and
(1809, 1916) very frequent in the Golfe du Lion. .

Dinophysis caudala is a very variable species, also in the Medilerranean, partly on account of the
immigration of various forms, parlly because the species ilsell is undoubiedly a very plastic one, being
able o adapt ilself to very extiensive changes of the hydrographical condilions, especially as to salinily
of the waler.

At preseni I should propose to trv lo collect the various forms under two principal varieties, the
var. Allieri (Gourr.) Lemm. and the var. abbreviafa nov. nom., 1o which, oulside the Mediterranean, is to
be added the par. pedunculafa Schmidt (1901 p. 221), from the Indian Ocean. The former variety, which
mighi be considered the typical form of the species, is a relatively slender form, chiefly characterized by
a very broad longitudinal fin, proiracied below, and a relatively long and parrow process (prolongation).-
The fin makes about half ihe lengih of the body (processus included, but “funnel” above excluded) and
decidedly more than half of its breadih, usually nearly two thirds of it. The breadth of the process at
its upper broader end is much less than that of the fin at the level of the lower — third — rib or spine,
which is elegantly .curved in its distal half. Reliculalions of the fin usvally very conspicuous, while the
inlermediate (second) rib is ralher obscure. The “funnel” is large and conspicuously striate.

A special form of this e Allieri is represented in {ig. 30 p. 26, as [. speciosa. It answers very well fo
Steix's figures 1, 2, except that the process in these figures is siraight (direcied along the axis of the
bodrx), while in my figure it is oblique. Similar forms with a nearly straight prolongation do occur in
the Mediterranean, but only exceptionally.

GourreT's figure of C. Allieri shows the distinctive marks of thxs tvpical form, except at the lower "
end of the fin. I have therefore used GotvRRET's name (see helow about young specimens).

The iypical form of PavicLarp (1916 p. 56 fig. 15 A) diverges a litile lowards ihe next variely —
in regard to the shape of the body and, especially, as to the breadih of the fin, which is only half that
of the body — but apnswers to my form in the lenglh of the fin.

The type of ScurOpEr (1911 p. 36 fig. 7b) looks at first quite different — compare PAvILLARD
l.c. p. 57 — but may nevertheless also belong here, as it answers to « Allieri in the best distingnishing
mark, ihe length of the fin, as well as in the general shape of the body and the development of the
“funnel™; it wanis, however, ihe characteristic lower part of the fin, which is also too narrow, and it
has a less distincily defined process. STEIN's fig. 5, also of a specimen from the Adriatic, deviales in a
similar manner, but seems lo show that also this form — under a special denomination — may be in-
tluded under e Allieri. 1 have mysell met with similar forms from ihe Eastern Mediterranean in summer.

The other variety, var. abbreviaia, has a broader body with a shorier and broader process, a
relatively longer, but narrower fin, exiending beyond the middle of the body and provided with a stronger
intermediale rib. The breadth of the fin in ils lower parl is only half that of the body, or a liitle less,
and but litlle more than the breadth of the process at its upper end.

Fig. 31 p. 26 shows a betier developed specimen of this variety. The lower end of ihe fin is less pro-

lracled than in e« Allieri, but otherwise similar. The process is more abruptly set off from the body at

the ventral side. .

:[ . Beside this form, which still recalls to mind the {ypical one, there exist a series of others, which

distincily lead over io smaller forms with much less distinelly developed characters of the main species. The

end of the series is conslituled by the wvar. venifricosa Pavill. (see fig. 32) and Dinophysis diegensis Kolf.,

which is scarcely to be separated with cerlainly from D. caudaia, in spite of ils strikingly differen! appearance.
The Danish Oceanographical Expedition. 11, J. 2, 4
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Fig. 33, f. Marmarae n. f.,, is a form from the inner region of the Aegean Sea — where the fresher
wiler rom the Sea of Marmora exercises its influence — and from the Dardanelles and the Marmora.
The length of the longitudinal fin is about _3/5 of the length of body, and the breadth less than half the
breadth of the latter. The “funnel” is still well developed and distinclly siriate, the process abruptly set
off and the [in conspicuously reticulate. Fig. 34, f. ponlica, n. f,, from the Bosphorus and the Black Sea
however, considerably modified, though still distinctly allied to the preceding form. It possesses a
similar broad and large fin, but a process, much less abruptly set off, and a less developed funnel, which
shows no distinct striae. The size also is somewhat reduced.
Fig. 32 is the end form of the series, still more reduced in size and deviating in the same manner
as the preceding form, only in a more marked degree. Also the longitudinal fin has become much nar- “

&
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Fig. 30. Dinophysis caudafa Kent, « Allieri (Gourr.), f. speciosa, *®/,. St 123. Fig. 31. Dinophgsis caudata Kent, var. abbreviata
n. pur., *f;. Malaga Roads. Fig. 32. Dinophysis caudala Kent, vuar. venlricosa Pavill., *%/,. Lisbon. Fig. 33. Dinophysis caudata
Kent, fo. Marmarae, after fission, *®/,. St. 165. Fig. 134. Dinophysis caudala Kent, fo. ponlica, **),. Bosphorus. Fig. 35. Dinophysis
caudata Kent, var. subdiegensis n. var., **f,. St 60. Fig. 36. Dinophysis diegensis Kof. (2], left half of theeca, *9/,. St. 66. Fig- 37. Dino-
physis caudaia Kent, a degenerate form, after fission, ‘%, Coast of Arabia near Ras Dschibsch, 20. X 1910, Handel-Mazzetii.

rower, only amounting-to one third of the breadth of body; the curvature of the lower spine and the
reticulations of the fin are here wanting. Younger specimens generally show a feebler development of the
characteristics of the lower part of the fin (a less protracted end, a less curved spine and feebler retic-
ulations) and of the “funnel” (smaller and more or less obscurely striate). . ]

The last mentioned end form (fig. 32) in my opinion clearly proves to be a deﬂenerate form of
the main species. e’

On the winter cruise of the “Thor” Dinophysis cnudnta was present everywhere, but generally scarce
or even in single specimens. Relatively more numerous it was at some of the western stations in the
Alhoran Sea and in the Cadiz Bay.

In summer it was not met with in June until near Cape San Vincent (st. 87), but was thence
forward almost continuously present all the way through the Mediterranean and back again in September,
when it followed up to near Cape Finisterre (st. 238), and also’ appeared singly southwest of Brittany (st.
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245). On 1ihe roule ontwards in June it was —- scarce, now and then even wanting, but from the Tyr-
rhenian Sea plentiful or even abundant at most siations, also in the South-eastern Balearic and the
Western Sidra Sea, where it was especially numerous beiween Tunis and Sicily. Also in the Eastern
Mediterranean il was everywhere present and ofien numerous, here and there even very abundant (optima
at st. 164 off Asia Minor and at st. 189 off the éouth_-west point of Haly, where it occurred in very great
numbers). In the region influenced by ihe fresher water from the Black Sea it was remarkably frequent,
occurring in the very surface as well as at deeper levels at all stations in the Dardanelles, the Marmora,
the Bosphorus and the Black Sea. In the Dardanelles it was very scarce at the surface, in the Marmora,
however, remarkably numerous at and near the surface, especially in the eastern part of the sea. In the
Bosphorus it was likewise very numerous al the surface, and in the (weslern region of the) Black Sea
still rather copious at the surface at st. 172. The figures 38 and 34 show that the species has been able
to develope special forms, adapted for this region. ScHRODER (1911 p. 36) has figured a somewhat similar
form (var. gracilis) which was frequent in the brackish region of Sebenico on the Dalmatian Coast.

On the return through the Western Mediterranean Dinophysis caudata was present almost everywhere,’
but only here and there in greater numbers, sometimes abundant, ithough also occasionally only occurring
singly, as far as the south coasl of Spain, where il suddenly appeared abundant as far fo the west as
Gibraltar, and at st. 226 (Malaga) occurred in huge numbers, making by far the predominating plankion
species. Ouiside the Strails it again became suddenly scarce, only somewhal more numerous at Lisbon.

The main species seemed {o be more frequent in winter, thongh also occurring in summer, both
in the Eastern and the Western Mediterranean, as well as in the Bay of Cadiz.

The var. abbreviala was very common in summer, especially in the region of the Aflantic Current
proper and in the Bay of Cadiz. Exireme forms, like the f veniricosa, were generally very scarce, only
mare frequent in ihe innermost, less saline, region. ‘

Dinophysis caudala is obviously a euryhaline, but rather stenothermous, and declded]y thermo-
philous, species, otherwise widely distribuled in the warmer regions of all three main oceans. Al the
Azores it is present all the year (CLEvE 1901a) and it follows the Gulf Stream far norih-wards. Single
specimens have been mel with as far norih.as off the south coast of Iceland (July 1903, PauLsen 1904
p. 29) and off Bodd in Norway (Helligver, January 1899, see JORGENSEX 1905).

Fission slages and pairs of cells were not rare, especially in summer, when sometimes pairs of
cells were much more frequeni than solitary ones. '

Dinophysis candala is therefore undoubiedly indigeneous in {he-Mediterranean, occurring through-
oul ihis sea in winler as well as in summer, at the latler season frequent right into the Black Sea. It
was in 57 summer samples the most frequent of the Medilerranean Dinophysiaceae. During the winler it
decreases greatly in numbers, but increases again in summer, swelling up here and there 1o huge numbers.
An immigration from the Atlantic seems {o go on all the year, in autumn apparently followed by a most
marked increase in numbers in thc Alboran Sea.

12. DINOPHYSIS Koroipnu n. sp. ad inl. (Fig. 35 p. 26).

D. diegensis var. caudata Pavillard 1916 p. 57, pl. 11l fig. 2. D. diegensis Kofoid (p. p-) 1907 b p. 313, pl. XXX figs. 61 and 58 (the
latter f. curvata un. f. hof), not figs. 57, 54, G0).

Koromn's species D. diegensis seems (fo me) to be a rather doubiful one. His various figures are
so different from each other both in size and appearance that the organisms in question in my opinion
rather make the impression of a series of varialions than of a definite species.

His figures 57, 59, 60 seem, however, 1o helong 1o a larger species, of ahout the same size as
Dinophysis caudala, but differing from it in the evenly iapering body and apparenily also in ihe shape
of the longitudinal fin and perhaps the less coarse siruciure of the theca, while his figures 58, 01 lock
like a degenerate little form of Dinophysis caudala, bui differ esseniially from the f. ventricosa of ihis
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species, which in my opinion obviously is such a degenerate form of Dinophysis caudala var. abbreviala.
At least provisionally this smaller form may be considered a separate species, including the Dinophysis
diegensis var. caudata Pavillard (l. ¢.), found by him in the Golfe du Lion in November 1914, and including
Stein's fig. 8, which by Korom was referred to Dinophysis diegensis. This little species I have only with
certainty observed in a sample from the Formosa Straits (off Futschou July 1903, kindly lent me by
Ostenfeld), in a form, answering to Kofoids fig. 61, but with a regular process as in PaviLLaxp’s figure
quoted (directed a little ventrally, PaviLLarD's figure seems to be a somewhat oblique side view).

In the collections of the *“Thor" I have seen a similar form singly at st. 60 (just east of the Straits
of Gibraltar in February, see fig. 35). This form is very probably only a degenerate form of Dinophysis
caudata, probably of the main species, which in some cases shows a slight modification of shape reminding
one of the form in question (see f. i. STEx’s fig. 5 (1883, pl. XXI) and ScHRODER's “typical form"™ (1911
p- 36 fig. 7b), both from the Adriatic). At Malaga Roads (st. 226, September) a form intermediate belween
this f. subdiegensis and the f. veniricosa was seen. (See also fig. 37).

If there is not a mistake in the stated magnification of the figures 57, 59, 60 with Koroip (1020
(1250?) in stead of 638) this larger form must (apparently) be specifically different from the smaller (figs.
58, 61), which is Dinophysis diegensis var. caudala Pavill. Provisionally I should propose to retain the
name D. diegensis for this lafger form, and to designate the smaller as' D. Kofoidii n. sp. ad int. As a typical
form of this latter species I should consider PaviLLarp’s figure, only with the slight modification above
suggested (process not exactly axial, but somewhat ventrally directed). The characteristic features of this
new species are the narrow process not set off from the “body”, only about one third of the length of
the cell body, the narrow longitudinal fin with three almost straight ribs (spines) of about equal length
and somewhat diverging, the indistinctly striated “funnel” and a charactensllc pale appearance, due lo its
finer structure. Otherwise it reminds one of Dinophysis caudafa.

My f. subdiegensis would answer to hpborns figures 37, 69, 60, if the dimensions with KoroIp
.are wrong (in the way above suggested). In that case all the mentioned forms are comprehended in
D. diegensis, which, however, so defined, can scarcely be kept separate from certain forms of D. caudata
f. veniricosa. My new specific name might be of some use by drawing attention to this interesting form

which in my opinion is a parallel to Ceratium Ehrenbergii Kof, the heteromorphous Baltic forms. of - |
. wis I

C. tripos (similar to C. furca), and other forms.

Finally I shall only mention that Koroip's fig. 58 is his first figure of the smaller species, but is °

justly designated as a special form, f. eurvafa, on account of its flexuose “tail”. We should therefore avoid
considering this accidental form the type of a possible new species.
Dinophysis dfegensis was by Koroip found rare in meritic planktcm off San Diego (California).

Since the foregoing was written, I have seen a further form which may answer to D. dzegens‘zs
I have, however, only seen an 1mperfectly developed specimen with very thin-walled theca and almost
invisible structure, but with well-developed upper girdle list and here with distinct radial ribs (fig. 36). It
resembled a (left) half after fission, still with the other half very pale and indistinctly developed. From
this I think we can provisionally take it that the relation between the dissimilar figures of D. diegensis
given by Koromp, and his strangely varying dimensions (length 60—110 ;) is in all essentials as above
indicated, that we have here a series of degenerate forms of D. caudata, but that we may for the present
assume that there is a smaller form, without distinct radial ribs in the upper girdle list, with more or
~ less or not at all off-set lower prolongation, and a somewhat larger form, especially hroader, with ohovate
- cell-body, pointed below, and no developed prolongation, with distinct radial ribs in the girdle list and
(ﬁussihly) differently developed left longitudinal fin (the lower part narrowing and longly decurrent). This
. last species can for the present be maintained as 'D"diegensis, as il answers to Koroip's first figure, 57,
while the one noted above as D. Kofoidi should rnost properly be called D. candata var. subdiegensis, both
as regards Pavirrarn's and my own form (fig. 35). -
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I still consider it likely, however, that Koroip's figures 7, 59 and 60 were drawn from a different

u degree of magnification than slaled, probahly 1020 (instead of 628) as fig. 56 on the same plale, or ahbt. 1200,

From the coast of Arabia I have seen forms near io par. veniricosa which aller fission showed a

.. remarkably reduced antapical prolongation of the theca of the young cell (see fig. 37). These forms, both

the voung and the old, are strikingly different from the Dinophysis caudata var. pedunculala Schmidt, here

* found in ihe open sea, and from which they are most probably derived. In this case, we should, in my

opinion, have a similarly acceleraled sequence of fissions o those which apparently give rise .o the links
of Losnaxx's heleromorphous chains of Ceralium tripos from Kiel, ApsTEIN's gemmation in Cerafium fripos
and the tiny forms of Gymnodinium pseudonociiluca in culiures, discovered by POUCHET (see JBRGENSEN

" 1911, pp. 37—39, 103—104).

13. DINOPHYSIS TRIPOS Gourret (Figs. 38—39 p. 30).
Gourrct 1883 (pl. 3 fig. 58). D. bomunculos Stein 1883 p. p. (pl. XXI figs. 3, 4, not 1, 2, 5). D. homunculus var. tripos (Gourr.)
Lemmermann 1900. d

This easily recognizable and very consiant species was already detected by GOuRRET at Marseilles
(singly). StEix (1883) did not separate it from the preceding species, but figured it as a variety without
a special denomination. Extz (1902 a. 1905) mentions it as Din. homunculus var. tripos from the Quarnerolo
in May, obviously much rarer there ihan ihe preceding species, which occurred there almost all the year.
PaviLLarD (1905) reporis if from the Etang du Thau as very rare there in November. ScHrODER (1906)
found it very scarce in {he “lonian Sea" in March 1902. ZscHARIAS (1906) mentions it as answering to
Sremn's fig. 3 under the name of D. homunculus var. appendiculata, from Palermo in July 1905. PaAvILLARD
(1909 a. 1916) reports it from ihe Golfe du Lion, where it is perennial and sometimes abundant. SCcHRODER
(1911) found it off Lucietla (Dalmatian Coast) in July 1909, rare.

On the winter cruise of the “Thor” it was met with at most of the stations (23 among 37 in the
Mediterranean), but only in small numbers and ofien but singly. In the Weslern Alboran Sea it was
wanting, and also in the Cadiz Bay, except at the shallow st 64 (singly). The distribution indicales a
feeble immigration in January and February and probably a stronger one in late autumn. In December
of tbe same year 1 have seen it in samples from the region of the Strails of Gibraltar, where it was
continuously present in a series of four samples from Cadiz to he south-east coast of Spain.

In summer it was much more frequent and numerous. On ihe rouie outwards in June il was
already met with in the northern region of the Bay of Biscay, where it was abundant at st. 79 south-
west of Briliany, bul only present singly at st. 80. Thence it was wanling all the way to sis. 116
and 118 in the middle of ihe Balearic, where it again appeared singly. From st. 123 in the Ligurian
Sea and st. 126 in the norihern region of the Tyrrhenian it occurred at almost all slalions 1o some
distance before the Dardanelles (st. 167), and back again (from si 180) io the station 216 soulh-west of
the Baleares, very varying in numbers, swelling suddenly up at intervals from scarce lo abundant
(sts. 129, 0—600 m., 138, 190, 194, 196, 199; 200, 208). Like D. candala it was generally scarcer at deeper
levels, exceptionally, however, Imore nunerous {here than in the surface (sls. 129, 0—600 m., and st. 160,
0—30 m.). Also on the return voyage it was enfirely wanling in the region of ihe Atlantic Curreni proper,
in the Cadiz Bay and off the Coast of Porlugal, but reappeared near Britlany (st. 246 and at Brest), now
— in Sepilember — howerver only singly there. -

Fission stages were observed in winler atl st. 46 (off the African Coasl), where it occurred sone-
what more numerous, and in summer at sis. 79 (near Brittany), 129 and 131 (Tyrrhenian Sea), ut the
Jatler station only as a pair of cells after fission, everywhere in the morning, except at st. 16 (6% p.m.).

The four Mediterranean stations, where it proved most abundant in the surface (sts. 138, 190, 144,
196) give as mean values of salinity and temperature 37.89 %0 and 24.0%

Outside ihe Mediterranean the species has heen found in all three warmer main oceans, hut is
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generally much less [requent than D. caudate, especinlly in warmer regions, while it proves relatively
frequent in the temperate border regions. In the Bay of Biscay it seems to be present and more or less
abundant all the vear, to the north as well as to the south, where it f. i. was very common in October
1909. In the English Channel it seems to be frequent to aboul midway in, and extends farther to the
north, at least somewhat beyond a line from the north point of Scotland lo the south point of Greenland
(July 1889, Plankton-Expedition), to the west into the Irminger Sea. Exceptionally it is also met with on
the west coast of Norway (off Bergen December 1901). Another area of [requency extends from the coasts

a R

Fig. 35. Dinophysis tripos Gourr., doof,. St. 129. Fig. 39. Dinophysis lripos Gourr., [. brepicauda, after fission. wsf, St.79. Fig.40. Dino- ¥

physis hastala Stein, f. uracanthides, ***).. St.187. Fig. 41. Dinophysis hastala Stein, [. Phalacromides. ©°,. St.156. Fig. 42. Dino-
physis uracantha Stein, *°%,. St. 231 (Cadiz Bay). Fig. 43. Dinophysis uracantha Stein, var. medilerrunea n. var, tof,, St. 206.

Fig. 44. Dinophysis pusilia n. sp., o,  St, 206, 1945 m. wire. Fig. 13 Dinophysis alala n. sp., **°h. 5t. 187, 915 m. wire. Fig. 46. Dino~ -
physis Schattl Murr. & Whitt., the smaller form, swof,  St. 152. Fig. 47. Dinophysis triacantha Kof., wof  Deutsche Sidpel-Espedition
18. IX. 1903 (Gulf of Guinea)

of South Africa along the west wind belt to Australia. In these extreme border regions of its occurrence:
it stands very well temperatures down to 13° and 12° C. Lo

In the Mediterranean it proves, as mentioned, very constant in shape and size (see fig. 38), and
answers very well to GOURRET'S figure, which in this case is nearly perfect. In the form of the Bay of
Biscay (see fig. 39) the larger process is a little shorter and broader, the end of the Iongitudinal fin less
protracted and the structure of the theca perhaps a little coarser. It is the same form which Gouan (1805
p. 338) figures from the Channel and which was found on the west coast of Norway. The area in the
Southern Atlantic harbours another form, hetter answering to Stemw's fig. 4 from the “Siidsee”, which by
LEsyERMANN (1000) was designated as f. incuroa. .

Like the preceeding species Dinophysis tripos also is a thermophilous species, but is stenohaline.
It is undoubtedly indigenous or perennial in the Meditef’raneau and occurs throughout the Sea, in winter
as well as in sumner, in the latter season here and there swelling up in numbers to become by far the

- most numerous species, especially in the median regions of the sea. In winter it decreases seriously in

1
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nombers and seems to vanish al many stations, perhaps especially in the Easlern Mediterranean. A suc-
cessful immigration from the Atlanlic seems 1o go on from late autumn {o January and, lo a lesser degree,
to February; in summer, however, no immigraiion at all is io be iraced.

Seclio V. HASTATAE Pavill.

: Hypotheca in side view more or less asymmetrically oval or roundish, with one or two lerminal
spines below, helonging to the right half of the theca. Left longitudinal fin more or less acutely protracted
below, and here wiih more or less powerful and long, ofien downward curving terminal spine. Struclure

of more or less small areoles.

14. DINOPHYSIS HASTATA Stein (Figs. 40—41 p. 30).
Stein 1883 pl. XIX, fg. 12. Phalacroma hastatum Pavillard 1909 p. 283, figs. 4, B, (p. 2B62).

: Cell in side view more or less irregular and asymmetrically oval, generally lapering a little toward
ihe lower, rounded part, more flatlened above. Upper girdle list directed obliquely upward to oulward,
with distinct, more or less close (numerous) radial ribs, of about same width as the cell or somewhat
less. Terminal spine displaced ioward the veniral side, and directed obliquely ventrally, rarely almost in
the middle and pointing straight down, often with distinct median rib and more or less broad sail lists,
or quite or nearly solid throughont, with narrow sail Jists or none. Left longitudinal fin generally much
“broader below, and here more or less proiracted inio a point, supported by a long and powerfully devel-
oped spine, generally of equal length with the ferminal spine, or often longer, more or less {ransversely
coi off below and shorily decurrent. Lower half of longitudinal fin often with marked structure of ribs
and imperfect reticulations; at times, the ribs in the upper girdle list also ramify inlo an indistinet and
incomplete reficulation. Structure of fine areoles, indistinct 16 more powerfully developed, ofien with
scatiered *“pores” which, however, rarely appear as distinct black spois, but are ofien visible as larger
areoles. In our northern wa_iérs, the living cell is of a light rose, without cromatophores, or hyaline.

, 1 have not been able with certainty to distingnish Phalacroma haslatum Pavill. from Dinophysis
haslala, not even as a separate variety, ihough it is often rather characteristic. The species, however,
varies at times lo an extraordinary degree. In the northern waters, e. g. at Bergen, where it has been
found in several places, albeit rarely — and in the Black Sea region, it is smaller, with narrower long-
fludinal fin, without the long curved lower spine, and with a small terminal spine, whereas in the middle
part of ihe Mediterranean, and in warmer seas generally, il grows large, with powerfully developed spines.
Very frequent is a pretty form which both-in shape of cell and spine development points lowards D.
aracantha, with long and powerful, curved lower supporting spine in the longitudinal fin, and often power-
fully developed, more ceritrally sitnate terminal spine, the upper girdle list not infrequently also higher
and narrower. 1 tried for some time lo distinguish this form as var. uracanthides, from a var. Phala*
cromides, answering o Phalacroma hastatum Parvill.,, but this again cannot, as far as my experience goes,

be mainiained with cerlainty. :

SteiN's first figure, 12, which should delermine the tvpe of the species, may, in my opinion, very
well be my var. Phalacromides, ihe principal difference lying in the coarser structure of Stein's figure.

On ihe winler cruise of the *“Thor”, this species was very rare. I have only noted it from two
stations at Naples, (sts. 23 and 26) and in addition, sts. 60, 62, 66, 68 and 69, in the Bay of Cadiz and
just inside the Straits of Gibraltar. Here, at st. 66 (outiside the Siraits) it was fairly numerous, Jut other-
wise very sparsely preseni everywhere. On the summer cruise it was found al 28 stalions, everywhere
very sparsely, from the Bay of Cadiz (ét. 99 and at Cadiz itself) scallered throughout the whole of the
Mediterranean right through to st. 172 in the Black Sea, in deeper water, but lacking in the Atlantic Cur-
rent along the north coast of Africa. In the Tyrrhenian Sea it was frequent, hat here and farther up in

-
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the Mediterranean, often only present in deeper water. I have altogether seen it from the following stations
(apart from the two mentioned outside the Straits): 126, 275 m. w., 12§, 0—100 m., 129, 0—600 m.,
(Tyrrhenian Sen), 45 (Sidra Sea), 152 surface and 950 m. w. and 230 m. w., (southern lonian Sea), 136,
250 m. w. and 950 m. w. and also at the surface, 158 (Levant), 161, 163, 0—S0 m., ((Egean), 170, 0—20 m,,
20—S80 m., 85—200 m., 195—1000 m. (Marmora), 171, 172, 0—17 m., 17—30 m., several specimens, (Black
Sea), 173, 350 m. w., 1150 m. w. (Marmora), 182, 545 m. w. (LEgenn), 186, 245 m. w,, 1145 m. w,, 187,
0—25 m., 945 m. w., 190 (Ionian Sea), 194, 0 m,, 1145 m. w., 195, 197, 198, 199, 200 (Tyrrhenian Sea),
204, 0 m., 985 m. w., 206, 1945 m. w. (Balearic Sea), 215 (Catalonian Sea), and 234, 95—200 m., 200—
700 m. (s. w. coast of Portugal). .

From this it would seem that the species must be considered as indigeneous in the Mediterranean,
at any rate in the middle part, though it may appear to decline ‘markedly in winter! Apparently, immi-
gration from the Atlantic plays but a small part; according to the distribution at the stations there can
at any rate be no guestion of any appreciable immigration in January, February, June, August or Sep-
tember, certainly not at the surface. Probably however, some individuals do come in at times from the
Atlantic, also, the species seems to propagate. Fission stages were found, albeit seldom.

Recorded from the Mediterranean already by EnNTZ 1902 (northern Adriatic). According to PAVILLARD
(1916) the species is rare in the Golfe-du Lion, and occurs there especially, in summer; of “Phalacroma
hastatum™ he says that some few individuals may be found there at all seasons of the year. After PAVILLARD
1909, the species is noted by others from the Mediterranean only as Phalacroma hastatum (ScHRODER, 1911, >
ScHILLER 1912). Outside the Mediterranean, it has a scattered occurrencz over a large area in the Allantie, :
both north and south of the equator, but seems to be rare or. lacking in the Florida Current and at
the Azores.

15, DINOPHYSIS URACANTHA Stein (Figs. 12—33 p. 30).
' 2 Stein 1883 pl. XX, fig. 22.

Cell in side view more or less asymmetrically roundish oval. Upper girdle list well developed,
fairly high, at base abt. 0.6 maximal breadth of cell, marked funnel-shape, espanding upward, with distinct
radial ribs. Left longitudinal fin very large, decurrent almost to end of the hypotheca; the lower part
twice as broad as the upper, and prolonged into a long, downward curving, acute tongue supported by
a long and powerful correspondingly curved (3rd) spine. Terminal spine long and strongly developed, at
base without or with narrow sail lists, often set nearer the dorsal side and curving somewhat toward the
ventral, or medially set, or ventrally set and so directed. Structure of theca small areoles, on strong, thick-
walled cells very distinct. . i

The Mediterranean form (var. medilerranea n. var., fig. 43) is smaller, with a more — and almost .
entirely regular — oval cell body, which is thinner-walled, with pale, often indistinct fine structure, less -
strongly developed terminal spine, funnel narrower at base (in dorso-ventral direction) and less powerful
radial ribs in the “funnel”. _ :

It is not so easy to determine exactly what Stein's Dinophysis uracantha is, partly because he -..
gives Lwo figures more or less unlike each other, (22 and 28) and parily because D. haslala, in luxuriating -
forms, resembles STEIN'S figures. There is, however, a smaller species which in the Mediterranean seems _
to keep more or less constant, and answers fairly well to STEIN's figure 22, for which reason I bave -.
here described it as D. uracantha. The difference as compared with D. hastata lies chiefly in its smaller
size, higher and dorso-ventrally narrower-based funnel, longer and narrower terminal spine, and a stronger, .
claw-bent, long third supporting spine (in the longitudinal fin). Steix's second figure 23, looks lo me as z
if it might be a form of my D. hastala var. uracanthides; it differs from D. hastata chiefly in having the -

1

hypotheca rounded and shorter, and the funnel higher. ) .
The species is rare in the Mediterranean, and always present in very few specimens, or only singly..>;
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On the winter cruise of the “Thor” I have only noted it from five stations: sis. 11 (Jonian Sea), 25, 26
and 29 (off Naples) and 68 (Bay of Cadiz). On the summer cruise, it was {aken at altogether 16 stalions:
- sts. 80 (Bay of Biscay), 87. {n. w. coast of Portugal), and otherwise al 14 slations, of which 12 in deep
“xrwater samples — namely in the Tyrrhenian Sea (126, 275 m. w., 129, 0—1100 m. w., 194, 1145 m. w., 199,
. 80—200 m.), in the lonian Sea (152, 250 m. w., 950 m. w., 186, 1145 m. w.), in the Bay of Egina (183),
" in the Balearic Sea (206, 1945 m. w. and surface), in the Bay of Cadiz (231, 1145 m. w.) and off thes. w.
. coast of Portugal (234, 200—700 m.) — and only two (three) at the surface (212 and 213 in the Catalonian
"Sea, besides 206). There is thus no immigration from the Atlantic directly traceable, and the more delicate
- Mediterranean form, above noted, suggests that the species can exist for some time in the middle and
s inner Mediterranean — where it is presumably widely distributed in deeper waler, far more so than the
. few above mentioned stations show—though it may be likely that it would disappear if it were not renewed
. by occasional immigration of single individuals. )
; The species was lirst recorded from the Medilerranean by ScerGDER, 1900 (from Naples, he does
- nol mention the far more frequent form D. hastafa, so that his nole perhaps applies to the larger and
" similar D. hastala var. uracanthides in the foregoing) and laler by CLEVE 1903 (from ihe Alboran Sea) and
 PaviLLARD 1916 (once in the Golfe du Lion, October). ‘
: Quiside the Mediterranean, I have seen it from {he Gulf of Guinea, and the soulhern Allantic,
also, on one occasion, off ithe coast here at Bergen, (Oct 1901, surface).

T

16. DINOPHYSIS PUSILLA, n. sp. ad. int. (Fig. 44 p. 30).

Resembles a very small form of the foregoing. Cell-body in side view circular or broad oval. In
" all essentials as the foregoing, but in side view the “funnel” (upper girdle list) is comparatively far nar-
* rower at the base, less than half maximal breadth of body, and the left longitudinal fin proportionately
shorler. Length and breadth: 27 by 29 p and 30 by 26 p, dorso-ventral diameter of funnel base 9 p. No
(distinct) striation of funnel and no dislinct struclure observed ai all.

St. 206, 1145 m. w. ‘Such small forms are evidently not very rare, but they are of course but liitle
canght even with the finest plankton net. May possibly be a small, degenerate form of the foregoing species.

17. DINOPHYSIS ALATA n. sp. (Fig. 45 p. 30).

_ Resembles D. u.racc'tm_'__ha, but ‘differing in having the left longitudinal fin broader above, not much

broadening below, but wilh a nearly geniculaie, strong, and longly excurrent lower spine, and in having
an allogether different, coarsely reticulate structure, which in younger specimens is pale and less con-
spicuons, whereas older ones have high, elevaied mesh-walls, which on the side conlour produce the
appearance of the cell being armed with numerous short spikes. Furthermore, the older individuals ex-

and Dbreadth of cell in side view 45 by 38 g, dorso-ventral diameter of epitheca (basal breadth of funncl
in side view) half the maximal breadth of the cell, dorsal list % to nearly /= breadih of cell, terminal
spine more than '/ length of cell.

A very remarkable species. Perhaps the highly peculiar Dinophysis Rudgei AMurr., & Whitling is a
species with similar struclure.

I found it only in samples from the summer cruise of the “Thor™: sis. 152, 250 m. w. and
950 m. w., 187, 945 m. w. (Ionian Sea), 199, 945 m. w. (Tyrrhenian Sea), 204, 945 m. w. and 206, 1945 m. w.
(Balearic Sea), i. e. only in deep waler samples, singly. ‘

The Danish Oceanographical Expedition. 1L J. 2. 5

hibit a broad sail list without visible structure along the dorsal side of the hypotheca for nearly its whole
length. Terminal spine long, with narrow sail lists at base, funnel high, with distinct radial ribs. Length _
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Sectio VI. SCOLOPS n. sect.

Resides the 3rd, also the 2nd (double) supporting spine in left longitudinal fin powerly developed
with correspondingly projecting part of the list itself. Otherwise as previous section {Hastata).

18. DINOPHYSIS SCHUETTI Murr. & Whitt. (Fig. 46 p. 30).
Murray & Whitting 1890 p, 331, pl. 31, fig. 10. D. uracantha Schitt 1895 pl. 2, figs. 915, not Stein 1833.

A pretty and easily recognisable species, small, and not a little variable, but always easily disting-
uished by its three long diverging spines — two ventral in the left longitudinal fin and one antapical-
dorsal terminal spine —, the asymmetrically roundish cell-form, and the high and narrow-based upper
girdle list. It occurs in two forms, a larger, 54—62 p long by 45—47 p broad, often with downward curving
ventral spines, and a smaller, 40—43 p by 32—36, generally with straight ventral spines. Terminal spine
often curved, in which case it and the lower ventral spine are often curved in opposite directions, so thal
the points turn down almost parallel (as in D. nracantha). Slructure, ‘pores™ and “‘poroids” (small areoles
with regularly scattered larger ones).

In the winter cruise of the “Thor” it was taken at st 11 (lonian Sea) and at three stations in
the Tyrrhenian Sea (sts. 26, 28 and 31) as also off the northern point of Corsica; otherwise it was only
observed in samples from the Bay of Cadiz and just inside the Strails, (sts. 60, 66, 68 and 69). In the
summer cruise, it was only observed in a single surface sample (st. 138, L.evant) but otherwise in several
deep water samples (14 stations out of 29) right in to the Marmora: sts. 234, 95—200 m,, (coast of
Portugal), 223, 1950 m. w. (Alboran Sea), 126, 100—200 m., 975 m. w., 199, 80—200 m. (Tyrrhenian Sea),
134, 75—125 m., 204, 945 m. w., 208, 1945 m. w,, (Balearic Sea), 152, 230 m. w., (several specimens),
950 m. w., 186, 245 m. w., 1145 m. w., 187, 100—190 m., 945 m. w,, 189, 945 m. w., (lonian Sea), 156,
250 m. w., 950 m. w. (Levant), 163, 0—80 m., 182, 545 m. w., (Egean), 170, 0—20 m,, (Marmora).

The occurrence in deep water at st. 223, where also a fissioned cell with protoplasm was observed,
suggests emigration from the Mediterranean; of an immigration from the Atlantic there is only a feeble
direct trace in winter. This, together with the frequent occurrence in deep water samples, suggests that the

species is indigenous in the Mediterranean in deeper water, apparently about 100 m. (?) below the surface..

It was first recorded from the Mediterranean by PaviLramrp 1896, (Golfe du Lion, once, Novr.

1913). Outside the Mediterranean it occurs in the tropical and subtropical Atlantic, especially south of the -
equator. OSTENFELD, (1900) notes it from 59°47"N, 25°53' W (abt. midway between the northern point of -

Scotland and the southern point of Greenland), at 7.4°C, but this is perhaps due to confusion with some

other form (Dinophysis uracantha?).

19. DINOPHYSIS TRIACANTHA Kofoid (Fig. 47 p. 30).

Does not resemble any of the other species; most nearly related to the foregoing, with which 1t ’
has in common a strnngly developed medial spine in the left longitudinal fin, and correspondingly pro- -

tracted point of the sail itself, so that this has two points, a smaller one in the' middle and a larger one

below, separated by an outwardly concave conlour of the sail. Cell-body in side view broad ovate-oval .

to almost circular. Girdle lists broad, the upper medium high (or broad) with very distinet radial ribs.
Breadth of epitheca (side view) more than half that of the: cell. Left longiludinal fin broad and lomg,
broadest below and longly and acutely protracted along the lower, strongly developed downward curving
supporting spine. Two terminal spines, one dorsally and one nearer ‘the ventral side, both curving toward
the ventral side, and with more or less broad sail lists, either hoth free, or joined by the sail lists, or
the ventral alone connected with the lower part of the ]arge (left). longitudinal fin. Structure more or less

distinct, of small reticulations or areoles.
' It was surpnsmcr to find this rare species in the \Iedltermnean I saw it only in 6 samples from
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1hev summer cruise, in deep waler, sts. 129, 0—600 m., 132, 195—600 m., 199, 945 m. w. (Tyrrhenian Sea),

156, 950 m. w. (Levant), 223, 1950 m. w., (weslern Balearic Sea), and 234, 95—200 m. (coasl of Poringal),
 everywhere only singly. Previously, it was only known from a locality in the Pacific and one in the

Indian Ocean; I have also seen it from the German Souih-Pole Expedition, 3°S 16° W (Gulf of Guinea,
; ;

: ¥, 1903). In the Medilerranean it seems only to be found below 200 m.

ORNITHOCERCUS Stein. ’

1. ORNITHOCERCUS MAGNIFICUS Stein p. p., Schiit (Fig. 48 p. 36).
Stein 1883 pl. XXIII, figs. 1—2 (“young specimens'), Schiitt 1900 p. 262 ligs. 8—10 (p. 255). O. minor Jerg. mscr.

When ScuiTT very rightly subdivided StEIN's species 0. magnificus into several, he relained STEIN'S

pame for the form corresponding to his first figure. This was unfortunale, in as much as it was evidently

the larger species, STEIN's figs.4 and 3, which STEIx aclually meant, since he bas taken the smaller
species, fig. 1, as a not yet fully developed specimen. ScHOTT's name, however, should perhaps now be
used for this characieristic and frequent, smaller species. I have parily employed an old manuscripl name,

. which is therefore noted above.

Very easily recognisable from the double-scalloped aiﬂapical list, the narrowness of the epitheca
(in 'side view) and comparatively high cell, proportionalely narrow lefl longitudinal fin and the small
dimensions. Cell abt. 40 x long and broad.

' It was found on ihe winter crnise of the “Thor™ al nearly all slations, for the most part sparsely.
[ have noted it from sis. 10, 11, Porl Alice, 14, 16, 20 (lairly ahundant) Taormina, Naples, 24—26 (several
Specimens), 97—33 (likewise), 36—42, 45, 46, 53, 55, 59, 60, 66—69. It was mosl frequent and most-
numerous in the Tyrrhenian Sea. On ihe summer cruise il proved to be generally distributed throughont
{he whole of ithe Mediterranean from the Bay of Cadiz to st. 180 in the northern Egean, numerous at
several places, and at limes predominaling among the Dinophysiaceae. It was found at nearly all stations,
someiimes also in deeper waler (sis. 126, only in the sample drawn with 275 m.w., 129 at all depihs,
most numerous at 0—1100 m. — few specimens), 134, 0 m. very numerous, 125—200 m. singly, 152, 0 m,,
950 m. w., 156, 0 m., 250 m. w., 950 m. w,, 160, 0 m., 0—30 m., 184, 0 m,, 945 m. w., 186, 1145 m. w.,
187, 0 m., 945 m. w., 189, 0 m., 945 m. w,, 199, 0 m., 545 m. w., 194, 0 m., 1145 m. w,, 199, 0 m., 0—30 m.,
945 m. w., 206 surface, very common, spar-se]y in sample drawn with-1145 m. w., 209, 0 m., 945 m. w.,
1945 m. w., 284, 200—700 m.). In the weslern part of the Mediterranean and outside the Straits, it was
sparsely found (sis. 92, 281 in Lhe Bay of Cadiz, not noted for the Alboran Sea and in the Alilantic Cur-
rent off thé norlh coast of Africa, only sparsely present at st. 218, but numerous off the coast of Tunis
farther east). Also in summer it was most numerous in the Tyrrhenian Sea, and also in the south-eastern

and middle parls of the Balearic Sea, especially at sts. 134 and 206. North of the Bay of Cadiz, only '
observed at st. 234 off the west coasl of Portugal, 200—700 m., singly.

From thié,- then, the species is doubtless indigenous in the Mediterranean, and not essentially
dependent on immigration from the Atlantic. In summer, it propagates here and there to a marked degree;
lission stages were ohserved at several places, (specially noted from sts. 134 and 136 off the coast of
Tunis, and si. 194, north of the Siraiis of Messina).

Quiside the I\-Ieditcrra_neah, the species has a wide distribution in the Atlantic, {from the southern
point of Africa to the south coast of Brazil, and northward fo 40° N, 74° W in the northern part of the
Gulf Stream off the coast of North America. In the Florida Current it occurs frequently from the Mexican
Gulf northwards. '

5'




36

2. ORNITHOCERCUS STEINI Schitit (Fig. 19).

Schiitt 1900 p. 260, fig. 7. O. magnificus Stein 1883 pl. XXIII fizs. 4—3, (“old" specimens).

This, then, is what SteiN really regarded as the fully developed 0. magnificus. It is aliogether
different from the foregoing species heing of much larger dimensions, and much coarser structure, with
broader epitheca (in side view) and especially in the antapical sail list, which is ohtuse-angled helow,
and bounded by two straight or slightly concave lines. Cell abt. 65y in diam., generally broader than long.

51 . 52 53 54

Fig. 48. Ornithocercus magnificus Stein, Schatt, *°/. 5t.10. Fig. 48. Ornithocercus Steini Schiitt, *,. 1°46' N 10°46' W (Guinea
Current) 11.VI. 1906, Chaves. Right half after fission; the left half still little developed. Fig. 50. Ornithocercus quadralus Schitt,

“®f,. St, 11, (The structure of epitheca aod girdle is omitted in the figure). Fig. 51. Ornithocercus ussimilis n. sp.. “°,. St 156.

Fig. 52. Ornithocercus serratus Kok, *°f,. St. 156. (Structure of theca only — as usual — sugpested, otherwise the figure is com-

plete). Fig. 53. Ornithocercus Carolinue Kof, */,. St 136. (As in fig. 52 only incomplete in regard to the structure of theea).
! Fig. 54. Ornithocercus heleroporus Kof., **/. St. 11, :

This large and handsome species has a similar distribution to that of the foregoing in the Atlantic,
at any rate from 31°S. to 42°N. In the Florida Current it seems to be rare, at the Azores at any rate -
present in February. In the “Thor” material I have only seen it from sts, 66, 69 and 229 in the Bay of ‘
Cadiz (few specimens) and from st. 163, 0—80 m., (coast of Asia Minor) singly. It seems then only io

occur accidentally in the Mediterranean, on occasions presumably having entered from the Atlantie. Like
so many other tropical species it seems to thrive best in deeper water in the Eastern Mediterranean.
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3. ORNITHOCERCUS QUADRATUS Schiitt (Fig. 50 p. 36).
Schiitt 1900, p. 254, figs. 1—4 (p. 256). °

A large species, most like the foregoing, but very different in having the antapical sail cul ofl
almost siraight, which, together with the large and broad left longitudinal fin gives the organism in side
view a squarish appearance (in the foregoing, pentagonal). Otherwise, in all essentials as the foregoing,
aléo in dimensions. Third supporting spine in the aniapical list, reckoned from the ventral side, longest,
(in the foregoing, ithe fourth is the longesi, or at any rate longer than the third). “Funnel” unusually"
broad at the top, with more ribs than in the foregaing. )

On the winter cruise of the “Thor” it occurred ai two stations in the Bay of Cadiz, (66 and 63)
otherwise only in lhe Easiern Medilerranean, (sts. 11, 16, Naupaklos, 18, 20, Taormina) everywhere singly
or very few. On the summer cruise it was found again in the Bay of Cadiz in June (st. 91) but otherwise
now also only in the Eastern Medilerranean, and nearly always below the surface (sts. 152 and 136,
250 m. w., 950 m, w., 160, 30—100 m., 100—200 m., 161, a fragment at the surface, 163, 0—80 m., 167,
182, 545 m. w., 186, 245 m. w., 1145 m. w., 187, 100—190 m., 945 m. w., and 189, 945 m. w. Several spec-
imens only at sts. 152, 250 m. w., an 163, 0—80 m,, ‘otherwise singly or very few. In the Wesiern Medi-
lerranean I saw it only at one place, st. 204, 945 m. w., an empty theca. On the return voyage it was
found farther west only at st. 234 off the soulh-west coast of Portugal, singly at 200—700 m. depth. It is
thus very rare in the Western Mediterranean, bul probably frequent in the Easlern in deeper waler, though
probably always sparsely occurring. No signs of immigration from the Atlantic (but it may perhaps enter

" below the surface). )

" That it can oceur in the Weslern Medilerranean is seen from PouvcHET 1883, where it is shown
as Dinophysis galea n.sp. from the Medilerranean coast of France, (or from Brest?). The name cannot be
used for this species, ({hough possibly for Ornithocercus Steini) as the accompanying figures show Ornitho-
cercus Sieini, 0. quadratus, Phalacroma doryphorum and Ceralocorys horrida (7). ScHRODER also, (1900) shows
it, under the name of Ornithocercus magnificus, from the Weslern Mediterranean (Naples).

Outside the Mediterranean it has a similar distribution 1o thait of ihe two foregoing species, bul
is rarer. It is rare in the Florida Current (off the coast of America, 33° and 36° N, Novr. 1909 and May 1910).

4. ORNITHOCERCUS ASSIMILIS n. sp. (Fig. 51 p. 36).

Very like a small form of the foregoing. Cell obliquely broad oval, generally somewhat longer than
broad, much smaller than in the foregoing, and much narrower in proportion, abl. 43 u long by 40 broad.
Epitheca comparatively narrower i side view, (basal breadth of “funnel™ smaller), little more than half
max. breadth of the cell (in the foregoing abt.—/s the breadth). Structure much less coarse than the
foregoing. Otherwise with quadrilateral outline (in profile) as the foregoing, but more rectangular. It seems
to occupy an intermediate position between the foregoing species and O. heferoporus, with which latter it
has much in common. : :

I have seen this species (or form of the foregoing?) in one of the winter samples from the “Thor”
(st 11 in the lonian Sea), and in four summer samples from ihe Easlern Medilerranean, generally from
deeper waler (sts. 152, 250 m. w., 950 m. w., 156, 250 m. w., 950 m. w., 163, 0—80 m,, and 167). For
a long time I regarded it as a smaller form of the foregoing species, and it is remarkable that it has
only been found fogether wilh that. The conslant and considerable difference, however, in shape of cell,
structure, dimensions and fo some extent also in basal breadth of funnel, rendered it natural lo consider
it as a dislinct species. ' i

Quiside the Mediterranean I can up to now only give three localities for ils occurrence, viz. 30°43' 5,
13°25' W (the “Fram® %71 1911), in the Florida Current, 307/:° N, 80° W, /11 1909 (s. s. “Texas™) and near
Ras Ekab on the south-east coast of Arabia (Handel-Mazzetti *3/10 1910).
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5. ORNITHOCERCUS SERRATUS Kofoid (Fig. 52 p. 36).
Kofoid 1907, p. 206, pl. 15, fig. 93.

A large handsome species, in size, shape of cell, “funnel” and structure approximately as 0. Steini
and 0. quadratus, but the antapical sail generally 3—4 scalloped with third supporting spine of same
length as the fourth. e

It was found in the “Thor” winter samples only at the lwo slations 66 (very sparsely) and 69
(several specimens), in the Bay of Cadiz. In the summer samples it was found again at one place in the
Bay of Cadiz, (st. 92) and otherwise only in the Eastern Mediterranean and there in deep water samples
at nearly all stations where such were taken (sts. 152, 950 m. w., 136, 230 m. w., 160, 0—30 m., 162, 153,
0—80 m., 167, 182, 545 m. w., 189, 945 m. \\'.,__ex-'er}'where singlvy save at st. 163, where specimens were
somewhat more numerous). T il .

The species seems thus to be not altogether rare in the Eastern Mediterranean in deeper waler
during summer;- whether it is also to be found there in winter cannot be (certainly) determined from the
“Thor" material. A fission stage was seen at st. 92 (Bay of Cadiz, June). It has probably come in from
the Atlantic; whether it can continue to exist thronghout the year in the Easiern Mediterranean is doubtful.

Outside the Mediterranean, it has been found, rarely, in the E_lorida Current, (30—32° N, coast of
America, May 1910), far west of the Straits of Gibraltar (14>W, /s 1901) and in the Guinea Current Y10
1903 (German South-Pole Exped.) and fairly comnion in the southern Atlantic between South Africa and
South An'_lerica 11" W to 38 W, 31°N to 17° N, June to August 1811 (“*Fram™). :

6. ORNITHOCERCUS CAROLINAE Kofoid (Fig. 53 p. 36).
Kofoid 1907 p. 205, pl. 15. fg. 92. . :

Somewhat resembles O. Sfeini, especially in the pentagonal outline in side view, but is much
smaller and with far more ribs in the antapical sail (the longest, or the two longest being the 8th or 7th
from ventral side, the 4th is short) which has also a far more protracted end below. Cell about same
height (length) as breadth, abt. 48—50 p, structure coarse. ' b

May perhaps be identical with Hisfioneis Francescee Murr. & Whitting, which name in such case
would take precedence. _ S

This handsome and rare species I found in the *“Thor” material from st. 20 (southern point of
Italy, January), st. 66 (Bay of Cadiz, Febh.), st. 1568, 250 m. w. (Levant, July) and st 163, 0—380 m. (coast
of Asia Minor, August) everywhere singly. Thus again a sub-tropical species which in summer seems only
to occur in deeper water in the Eastern Mediterranean. . : ) )

. Outside the Mediterranean I have only seen it from the southern Atlantic, far east of the coast
of Brazil._(20° 35’ S, 29°30" W, /s 1911 (“Fram"). Koroip found it in the Pacific.
7. ORNITHOCERCUS HETEROPORUS Kofoid (Fig. 54 p. 36).

Kofoid 1907, p. 206, pl. 12, fig. 70.
/ A small species differing widely from all the foregoing by the far smaller (narrower) antapical
sail which reaches bhut little, if at all, beyond the antapex of the cell, and here, at the dorsal side, is
often most drawn out in a downward direction. ‘

Koroin's figure differs somewhat from the specimens I have seen, especially in structure, and alse

in the position of the lower supporting beam. The structure is (in well-developed specimens) according
to my experience coarse, wilh large areoles, unlike in size, and 1 have hardly ever seen the lower sup:
porting beam so far ventrally. set as in Kororp's figure. This is evidently drawn from a cell in slanting
" position. Length and breadth of cell about equal; 32—34p by 31—32. - Ty ; ’

It was surprising to find this dainty sub-tropical species so frequently in.the Mediterranean. It
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the “Thor” malerial from the winter-cruise I found it at 17 out of the 37 stations in the Medilerranean,
apd 2 of the 5 in the Bay of Cadiz, hut nearly everywhere singly or very sparsely. It was most frequent
in the Tyrrhenian Sea, where it is noted from all stations but two (sis. 23 and 27); here, il was partic-
ularly frequent off Naples, at sts. 25 and 26 in somewhat grealer numbers. At st. 33, close to the ‘boundary
between the Ligurian and the Tyrrhenian Sea, several specimens were also found; at the other stalions, -
10, 11, 14, 20, Taormina (Ionian Sea) and 42 (Balearic Sea) everywhere sparsely. On the summer cruise .
it was much rarer, again recorded from 17 stations, 9 in the Western Medilerranean and 8 in ithe Eastern:
120, 202, 204, at the surface, 206, 1945 m. w., 218 (Balearic Sea), 210, 213, (Catalonian Sea), 194, 0 m,,
1145 m. w., Naples (Tyrrhenian Sea), 148 (Sidra Sea), 152, 0 m, 186, in salpa, 187, 845 m. w,, 192, 0 m.,
545 m. w. (lonian Sea), 156, 250 and 950 m. w., 158 (Levant), 161 (coast of Asia Minor), everywhere singly,
only several specimens at the surface at si. 192
Being small and light, the species is both difficult 1o take in the net, and easily overlooked or
lost on examination, so that it is probably of more frequent occurrence than these records show.
11 seems from this to be a true Mediterranean species, essentially independent of immigralion

from the Atlantfic. o

. Outside ithe Medilerranean it has been found south-southeasl of St. Helena and in the Guinea
Current (*%/s and /10 1903, German South-Pole Expedilion) as well as in the Pacific (Koroin) and off the
south-east coas! of Arabia (*%/10 1910, Handel-Mazzetli).

HISTIONEIS Stein.

H. REMORA Stein (Fig. 55).
Stein 1883 pl. XXII, fig. 11. H. elongata Kofoid & Michener 1811 p. 2952
On the summer cruise of the *“Thor”, there was found at st. 152, 250 m. w.,
and st. 168, 0—80 m., a Hisiioneis. species tolerably corresponding 1o Steix's figure of
H. remora. Length (height) of cell 31 g, breadih 38 ;. STEIN's figure is doubtless at fanlt,
for instance in the *“callar” (lower girdle list). .
The species is recorded by PaviLLarp 1916 from the Golfe du Lion (very rare, Fig. 35. Hislioncis

remora Stzin, **/.
Aug. Oct. Decr.). - s St. 152, 250 m. wire.

i

AMPHISOLENIA Stein. —

1. A. BIDENTATA Schrad. (Fig. 56 p. 40).
Schrasder 1900 p. 20 pl. 1, figs. 16 a-c.

This, the mosl common of the Amphisolenia species, is known by the long and narrow cell in
conjunction with the meoderaiely broad, cross-cut and bidentaie apex (in ventral or dorsal fiew).

On the winter cruise of the “Thor” it was found singly at by far most of the slations (27 outl
of 37 in ihe Mediterranean and two out of five in the Bay of Cadiz), from the Bay of Cadiz to the Bay
of Egina. Ouiside Naples it was somewhat more numerous than elsewhere. On the summer cruise it was
rarer, and on the inward voyage il was not met with unlil st. 109, (the easiernmost station in the Alboran
Sea), and further present at sis. 111 (Balearic Sea), 148 (Sidra Sea), 1532, 0 m,, 250 m. w., (sonthern lonian
Sea), 160, 0—30 ., 161, 163, 167, 181, 182, 545 m. w. (Aigean), 187, 0—25 ., 945 m. w, 189, 945 m. w,,
192 (Ionian Sea), 194, 199, 0—30 m. (Tyrrhenian Sea), 206, 1945 m. w. (Balearic Sea), 210, 215 (Calalonian
Sea), 218, 219 (Balearic Sea, north coast of Africa) and 223 (Alboran Sea). again everywhere sparsely. Not
seen after this. '

It seems lo immigrale from the Atlantic in the winter, and in summer lo be rare, especially at
the surface.
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It was first recorded from the Mediterranean
(Naples) by Scunoper 1900. PaviLranp (19186) finds
it in the Golfe du Lion Novr. and Decr. very rare).

" Qutside the Mediterranean it has a wide
distribution in the Atlantic, both the northern and
the southern parts.

2. AMPHISOLENIA PALMATA Stein (Fig. 57).
Stein 1883 pl. XXI, figs. 11—13.

Much like the foregoing, and has been con-
fused with it, but it has, apart from the two teeth
in the dilated antapical end, also a smaller middle
tooth. The cell seems as a rule also to be shorter
and somewhat hroader.

A Specimens which, according to my opinion,
c belong to this species were found at sts. 11, 23, 45,
58 111, 192, 194, 204, 945 m. w. and 228, 1145 m. w.

Paviceanp (1916) found it in the Golfe du

Lion, very rare. Its Atlantic distribution cennot yet

R

cluded under A. bideniala.

(Fig. 58).
Kofoid & Michener 1911 p. 294.

Resembles a short and almost straight form
of the foregoing, differs, however, from the two
foregoing forms in the fact that the lower end of
the cell lacks the characteristic foot-like form, with
a small heel a little way up, found in the two
former. In this species the antapex is not (distinctly)
dilated, and is cut off transversely, without spines.
Length 663 s, max. breadth 24 u, or 36 %o of the

. length. (In A. bidentata 22, in A. palmala 27 9/00).
b My specimen differs slightly from the deserip-
.61 tion quoted, particularly in the fact that the cell

" towards the lower end is slightly curved.

I have only seen it from st 46 (Balearic Sea, off the coast of
Africa, in February, one specimen). Koroin's specimens are from
the Pacific, (far to the north-east of Paumotu).

Fig. 56. Amphisolenia bideniala Schrid., Sevilla (6. XII. 1808, capt. Rdd.). @, the whole
theca, %, b, ,head” and “peck”, ¥, ¢ antapical end, in different views, oaf,,
Fig. 57. Amphisolenia palmala Stein, st. 111. @, b, ¢ as in fig. 56. Fig. 58. Amphi-
solenia truncala Kof., st. 46. a, b as in fig. 56; c antapical end, ‘. Fig 59. Amphi-
solenia spinulnsa Kof.,, st. 182, 345 m. w. a, b. c as in fig. 58. Specimen after fssion;
the right winged lists still little developed.” Fig. 80. Amphisolenia extensa Kof, st. 194.
a, b, c as in fig. 58. Fig 61. Amphisolenia globifera Stein. “°f,. St 192, 545 m. w.;
a left side view, b ventral view.

be stated, as it has been confused with and in-

3. AMPHISOLENIA TRUNCATA Kof. et Mich. (?)

AT
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4. AMPHISOLENIA SPINULOSA Kof. (Fig. 59 p. 10).
Kofoid 1807 b, p. 315, pl. 32, figs. 53—S55.
Differs from all the foregoing in the fact that the lower half of the cell is extremely narrow, (often
only 3 g broad) so that the mas. breadih of the cell is ceveral times the breadih at s from the lower
end (in the three previous species it is abt. twice as great or less). Lacks “foot” and is slightly and evenly

dilated below for a considerable length, and here rather sharply bent o the side. The lowest end ilself -

has small indistinct spines. Abt. 720 ¢ long.
Koroip's species should have three antapical spines similar to those of A. palmata. '
1 have only seen it (singly) from three of the “Thor” summer stations, 192, 545 m. w., 194 and
200 (near Strails of Messina and off Sardinia). Koroin's specimens are from the Pacific (off San Diego).

5. MIPHISOLENIA EXTENSA Kofoid (Fig. 60 p. 40).
Kofoid 1907, p. 198, pl. 13, fig. 78.

Very like the foregoing, but unusually long and narrow, and towards the lower end evenly arched.
Length 1292 p, maximal breadth 17y, or 13 % of the length, as in the foregoing several iimes lhe
breadth at /s from the lower end. The latter with small processes, and slightly rounded ofl (“without
spines”, KoroIp).

1 bave seen it from si. 194 (south-easiern Tyrrhenian Sea, August); according to my notes, it also
perbaps occurs at ihe two winter stations 25 and 26 (off Naples).

Koroip's specimen was from the Pacific.

6. AMPHISOLENIA GLOBIFERA Stein (Fig. 61 p. 40).
Stein 1883 pL XXI figs. 9—10. A. tenella Gran 1812 p. 935 fig. 8 b.

A dainty little species, altogether different from the four above noted, in the shape of the “head”,
position of maximal cell breadth, shape of ihe lower end, and size. The “lead™ is high and narrow, not
so low and elongaled as in the foregoing forms (least so in the lwo last species), ihe greatest breadih of
the cell lies about the middle, not, as in the foregoing, more or less high above the middle; the lower
end is swollen out to a globe shape, with two small spines, and the cell is (abt) 200 p long (or less)
'while all ihe foregoing are over 600 p. The cell is also quite straight. - ‘

Stein draws the antapical end as spherical, without spines. These are small and easily overlooked;
also, the species seem to vary in this respect. GRAN's species (nol__described?) seemns 1o be the same.

1 have seen this speciés‘; from four of the “Thor" samples; st 68 (Bay of Cadiz, February, several
specimens), st. 192, 545 m. w. (near Strails -of Messina, Angust), sis. 199, 80—200 m,, and 200 (east of
Sardinia, August). STEIN's and Grax's specimens were from the Atlantic. :

TRIPOSOLENIA Kofoid.

Of ihis remarkahle genus, three species occprred in ibe “Thor" material, only from the sum-

mer cruise. ' _ o ; -
' 1. T. BICORNIS Kof. (Fig. 62 p. 42).
Kofoid 1906 p. 103, pl. XV, figs. 1—2.

This is the most frequent species, with both posierior horns almost equally curved and turned
slightly outward at the points, without spines at ihe ends. Dislance hetween poinls of horns almost con-
slantly 102y, the mid-bhody (32—)34 ;r high by (38—)43—47 1 long, distance from upper end of the cell
{o lowesl boundary line of the mid-body 80—85 . 3

The Danish Orexnographicnl Expedition. . J. % G
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It was found in the “Thor™ material from the following localities: “sts. 87, 234, 95—200 m. (soulh-
west coast of Portugal, at the last-named, several specimens, otherwise, everywhere but singly) 126, 275 m. w.,
129, 0—600 m., 0—1100 m., 132, 195—600 m., 194 (Tyrrhenian Sea), 134, 125—200 m., 185—350 m. (south-
eastern Balearic), 132, 950 m. w., 187, 945 m, w., 189, 945 m. w., 194 (Tonian Sea), 182, 545 m. w., (XEgean),
209, 85—200 m., 1945 m. w. and 211 (Catalonian Sea).
It is thus found almost exclusively in deep water, between-120—200 m. in the Tyrrhenian Sea,
at a similar depth in the Catalonian Sea, at st. 134 in the Balearic Sea both at this depth and hetween
. 185 and 350 m. As it was found at no less than 9 stations out of the 22 (in the Mediterranean) where
deep water samples were taken, it is probably of wide distribution — albeit in small numbers — below
the surface, especially, it would seem, between 100 and 200 m. As it was not found in the winter samples,
we may suppose that it is not generally able to survive the winter at the surface; possibly it may also
be found at that season deeper down, which cannot be seen from the “Thor™ material.

Fig. 62. Triposolenia bicnrnis Kof., *%/,. Fig. 63. Triposolenin ambulalriz Kof.,**;,.  Fig. 64. Triposolenia truncata Kaf., *};
St. 132 St. 175. S 126 o i

Outside the Mediterranean, it does not appear to have been recorded hitherto from the Atantic
save fromn the above mentioned “Thor"” stations, (87, 231) off the coast of Portugal. Presumably, it occurs
in the Atlantic also chiefly in deeper water. KoFoip found it off San Diego (“frequently in small numbers

" in vertical hauls from 135—30 fathoms to the surface, and rarely in surface catches").

- 2. TRIPOSOLENIA AMBULATRIX Kof. (Fig. 63). .
Kofoid 1907 p. 203, pl. IV, fig. 24.

Much like the foregoing species, but differing in the lower mid-body (25 s high) and especially
in the unequally curved posterior horns, that in front curvin'g more downward than the one behind. The
points of these horns are, as in T. bicornis, tapering, and turned slightly outwards, the point of the front
one most, and both have two tiny spines at the tip. .

Differs somewhat from Koroin's description and drawing, (his figure has “somewhat squarish
shoulders™ and the ventral posterior horn is pointed, without spines) but seems to be the same species.
Distance hetween points” of posterior horns 89 g, mid-body 25 s high and 38 broad, distance from apex
to lower part’ of body 63 u.

" Closely related to T. bicornis and perhaps only a form of the same. Found only at st. 119 350 m, w.
in the Marmora, and probably also at st. 132, 195—600 m.
Koroip found it in the Pacifie, 9°S. 95° W.
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3. TRIPOSOLENIA TRUNCATA Kof. (Fig. 64).
KRofoid 1906, p. 102, pl. 15, fig. 55. ]
Resembles the foregoing :qpecies, bul is less slender, smaller but more robust, and is- especially
easily distinguished by the points of the antapicals; which are not rounded off, but apparently emarginate,
not bent outward at the poinis (in side view) and here fornished with h\'o small spines. Dislance befween

poinls of the aniapicals 62—81 y, mid-body 34 p h1rfh and 38—42  long; dislance from apex to lowest

(convex) boundary, line of the mid-body 68 pu. :

It was found at the following stations: 126, 120—500 m.; 275 m. w. (easi of Corsica), 170, 20—80 m.,
175, 350 m. w. ('\Iarmora), 182, 545 m. (near Euboea) and 206, 1945 m. w. (Balearic Sea), everywhere
singly. I1 is thus only found in deeper water, at two places logether with the foregoing species, in the
Marmora in waier (of high salinity) from ihe [Egean.

Only (?) previously known from San Diego (“plankion from 180—30 falhoms lo the “surface, but
always sparingly”).

III. BRIEF SURVEY OF THE OCCURRENCE OF THE SPECIES

As with the Ceralia, so also in the ecase of the Dinophysiaceae, the Mediterranean exhibils a
remarkable wealth of species, the number of specimens, on the other hand, being as a rule no less
strikingly small. Only a few species occur in the Mediterranean proper in any quantity, and then almost

invariably at but very few localities. Only one species forms a distinct exception here, fo wit, Dinophysis -
caudata, (homuncnlus) which in summer is abundant or numerous al many places, and covers a wide

area. There are, however, a number of species which occur only singly, and at only a few of the

. ‘Thor” stiations. —

With regard lo the occurrence at different seasons, the cruises of the *“Thor” present a com-
prehensive view of the stale of things in summer, embracing the whole four monihs of June—Seplember.
The winler malerial is scantier by far, embracing only the period from mid-December {o end February.
It would have been of great importance here o have had samples from the wesiern paris of the Medi-
lerranean on the inward voyage, and a number of deep wailer samples. —

The present material shows — again as in the case of the Ceratia — that there are but very few
or hardly any species which can be called exc]ugi{;el}" “winter-species”, known only from the winter
cruise, and all these are extremely rare (Phalacroma favus, sts. 10, 68, Amphisolenia iruncata st. 46, and
the doubiful species or degenerate forms Dinophysis diegensis and Kofoidii (= D. caudala var. subdiegensis))-
On the other hand, there are no less than 14 species which were only found in summer, (Phalacroma
striatum, (elongatum), circumsufum and pugiunculus, Dinophysis alala, Iriacaniha, (punciaia and pusilla),
Ornithocercus serratus, Hislioneis remora — which was, however, found by PaviLLarp in the Golfe du Lion
also in December — Amphisolenia. spinulosa and the three Triposolenia species).

This last group, exclusively summer species, forms a very interesting seclion, heing — as indeed
is also the case with the fwo “winter-species™ — sub-iropical, and for the most part found only below
the surface. This applies to no fewer than 9 of them (Phalacroma elongaium, striatum, Ornithocercus scr-
ralus, the Dinophysis species, and Triposolenia ambulairiz and fruncala); there are also iwo (Phalacroma
cireumsutum and Triposolenia bicornis) each of which was only taken at the surface at a single station.

This remarkable fact, that sub-tropical (and tropical) species were found only, or almost ex-
clusively, in deeper waler with correspondingly lower lemperature and sometimes only in the Easlern

G
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Mediterranean, also applies to the Ceratia, and was [urther mentioned under that head (JénceNsex 1920
pp. 105—108). The subtropical Dinophysiacere were in part also Tound only in the Western Mediterranean,
or both there and in the Eastern.

As regards division inlo alien immigrants, the allogenous species, and native, indigenous species,
the foregoing material in itself suffices to show that most of the species undoubtedly immigrale [rom the
Atlantic, or at least that their stock in the Mediterranean is, during one or more of the months of Fehruary,
June and September, augmented by immigration, It is for these three months that the “Thor™ malerial
permits of direct conclusions as to immigration, probably also, sts. 45, 16, may serve as evidence in regard
to immigration (via the Straits of Gibraltar) during the month of January. See also JOrRGENsEN 1920 (p. 105).

Of the other .species, for which no direct immigration can be noted, there are several which belong
to these very sub-iropical species above- mentioned. That they should really belong to the deeper and
correspondingly colder places is hardly likely; in all probability, they will soon perish, thongh the less
changeable conditions in deep water may give them a certain length of life. They are invariably found
singly, or,in very small numbers, and have thus presumably lost their power of reproduction.

Surer conclusions might be drawn from the lack of fission stages, or occurrence of the sume, but
as these are in any case the exception and not the rule, it is really only the presence of fission stages
that can be used as material for conclusions, not the lack of them. Fission stages of Dinophysis candaia
were found in quantilies, and at many places, so that this speé:ies can doubtless be regarded as indigen-
ous to the Mediterranean; here also, however, the material showed a distinct, and in winter marked, im-
migration through the Straits of Gibraltar. Apart from this, fission slages of the following were also found:
Phalacroma rofundatum, doryphorum, rapa — only in the Bay of Cadiz, June — Dinophysis acuta, Bay
of Cadiz, D. inlermedia, tripos, hastata, Schuetti, Ornithocercns magnificas and Q. serrafus-in the Bay -of
Cadiz. The most, however, we can conclude from these fission-stages is that the species in question thrive
or are “naturalised” in the water concerned; as regards the above-mentioned, Phalacroma rotundafum in
the Balearic Sea, Ph. doryphorum likewise, Dinophysis inlermedia in the Alboran Sea in-June, D. Iripos at
sts. 46, 129, 131, D. hastafia at st. 156 in the Levant, D. Schitfi st. 223 in deep water, and Ornithocercus
magnificos in the Middle Mediterranean. : : &

- True endemic species, .exclusively Mediterranean forms, are doubtless rare among organisms which,
like the Dinophysiacez and Ceralia, are chiefly surface forms. At present, there are some few species not
known outside the Mediterranean, (Phalacroma elongatum, slenopteryginm, paginnculus, Dinophysis pusilla,
punclala, alata and KRofoidii = D. caudaia var. subdiegensis) but these are nearly all more or less ex-
clusively deep water forms. On the other hand, these deep water organisms would surely be those among
which we might chiefly. expect to find endemic Mediterranean species, as they must be supposed to be
most independent of the inflowing Atlantic water, which, of course, keeps mostly to the surface.

This inflowing Atlantic current will always be introducing new forms into the Mediterranean from
without, so it is only natural that the Dinophysiaces and Ceratia of the Mediterranean should correspond
in all essentials with those of the Atlantic. That they are not absolutely alike is due more particularly
to the fact that not all species are able in the same degree to survive the comparatively abrupt transition
to the Mediterranean. Hydrographical observations show that the inflowing Atlantic water is colder in
summer and warmer in winter than the Mediterranean water, and this difference of temperature, together
wilh the difference of salinity, seems to prove fatal to many species. The “Thor” material not infrequently
shows that a species may be numerous in the Bay of Cadiz, but disappear immediately or very shortly
in the Alboran Sea. The reverse case, of a species showing marked increase on entering the Mediterranean;
also occurs, especially among the Ceratia; with the Dinophysiacez, it was rare, but was nevertheless
noted, e. g. with Phalacroma rapa and Dinophysis spheerica in September, and Dinophysis candala in June.

It would therefore seem likely that once or twice hetween summer and winter, conditions especi-
ally favourable to immigration exist; or at any rate, that the difference in temperature between Atlankic
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and Medilerranean waler in the neighbourhood of Gibrallar disappears. The distribution of species in the
winler plankion also suggests that in late autumn (November?) there is a considerable immigralion of
such species as are eilher more fi'equent in the winter plankton than in the summer, or are found in sum-
mer for the most part in deep water samples (see JOrRGENSEN 1920 p. 105). .

Immigration inio the Mediterranean might also be supposed to lake place from the Black Sea
region, which, with ils fresher water, has a plankton flora widely different from that of the Medilerranean,
and consisting of but few species, some of which occur in very great numbers. The fresher waler from
. this region can be traced at the surface far out into the /Egean, from its conlent of Cerafium lripos (see
JoRGENSEN 1920 p. 49). The only species of Dinophysiacez which showed any corresponding increase in
this fresher waler, however, were Dinophysis caudula — which occurred in two special forms, f. Marmare
in the outer, and f. ponlica in the inner regions, — and D. scufa. The question as fo immigration from
the Black Sea region therefore is, as far as the Dinophysiacewe are concerned, reduced io the question,
whether the D. acnfa found in ihe Medilerranean can have immigrated from the easiward. The present
material, however, offers no definile sign of such immigration; it is far more likely on ibe other hand,
that the D. acuia found in great numbers in the Black Sea at st. 172, in deep waler (below 50 m) found
its way to thatl locality with the saller water from the inner part of the Mediterranean, and encountered
more favourable conditions in the colder and less saline water. There are also dislinct indications of im-
migration of Dinophysis acuia from the Atlantic to the Mediterranean.

The plankton of the Mediterranean naturally exhibits the character of a warm water plankton.
The great majority of species are what I should call southerly-temperate; but there is also, as above
mentioned, a considerable conlingent of more sub-iropical characier, which gives the planklon as a whole
a more pronounced appearance of warm water plankton than would be expecled from ihe lalitude. For
the causes of this, and the (presumably) grealer immigration of sub-tropical species during the cold season, .
see JORGENSEN 1920 (p. 105—106). : '

Northern species, on the other hand, are almost or entirely lacking in the Mediferranean plankion.
Sub-arctic or distinclly cold-water forms are allogether absent. The only species which can be called
northern forms are Phalacroma rolundalum, Di_naphysis acuminala and D. acula. The first of these, how-

ever, is so much like cerlain warm water forms, e. g. Phalacroma parpulumn and Ph. opercnloides, and occurs
in so many, as yet not properly dislinguished forms {hat the slalements in exiant works as tc¢ its
distributfion are either so unreliable or so greaily at variance that for ihe present, it would be unwise to
take the species as an indicalor for cold waler plankion generally. The same applies to D. acuminala,
which in cerlain forms is closely allied io the warm-waler form D. ovum, while others again lead over
to the sub-arctic D. granulafa. There remains then only D. acuaig, which, though perhaps rather a cold
than a warm-water form, must nevertheless be regarded as at any raie northerly-iemperate. It occurs at
many places in the Mediterranean, but is on the whole somewhat rare, and by no means numerous, and
far more prevalent in deep waler samples than at the surface. (Compare the remarks above (p. 21) ahout
a .supposed genetic connection between D. acufa, D. infermedia and D. Schroederi.)
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V. DIAGNOSES IN LATIN

OF NEW GENERIC AND SPECIFIC NAMES (ACCORDING_TD THE RULES OF INTERNATIONAL
’ BOTANICAL NOMENCLATURE).

Pseudophalacroma n. gen.
Snlea longitudinalis usque ad apicem continuata, fistula terminata. Ala longitudinalis sinistra angusta, spinis nullis vel

inconspicuis instructa. Celera ut in Phalacroma.

Prradinophysis n. sect.
Theca e lalere visa rotundata, e facie ventrali elliptica, epitheca =+ nlte supra cingulum prominente, structura pro more
suhtiliter foveolata.

’ Euphalacroma n. sect. “ e " ‘
Theca e facie ventrali et laterali cuneata, epitheca <+ late conveza, structura ut in sectione praecedente, saepius tamen

crassiore vel reticulum densum formante.

Cuneus n. sect.
Theca ut in sectione praecedente, sacpissime tamen eximie cuneata structuraque crassa. Ala longitudinalis sinistra infra

decurrens, non protracta nec spina excurrente instructa.

Argus n. secl. ) R

A sectione praecedente affini praecipue differt structura crasse reticnlata, theca minus evidenler cuneata, epitheea al- -

{ius comvexa.

Podophalacroma n. sect.
Hypotheca infra in processum crassum brevemque T subito angustata. Celera ut in sectione Euphalacroma, structura

tamen sacpius crasse reticulata.

Urophalacroma n. sect.

Theca spina aptapicali solida instructa, pariem dimidiam dextram hypothecae attinentem. Celera ut in sectionibus Para-

dinophysi et Euphalacroma.

Phalacroma elongatum n. sp. .
A Phalacroma acuto affini praecipue diversum magnitudine, epitheca minus alte convexa, hypotheca parum asymmetrica,

infra mugis protracta.
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Dinophysis punctata n. sp.
A D. lenticula ala longitudinall sinistra longiore, epitheca minore atque structura subtiliore diversa.

| Dinophysis pusilla n. sp. .
A D. wracantha diversa minore magunitudine, hypotheca fere rotunds, ala longitudinali sinistra breviore.

Dinophysis alata n. sp. ‘
Species egregia, uracanthue proxima, ala dorsali atque structura crasse reticulata subechmataque diversa. !

Scolops n. sect. :
Ala longitudinalis sinistra In medio acute protracta, spina secund.\ valida et excorrente spinae tertiae inferlori simill mstruc.n

Ornithocercus assimilis n. sp.
0. quadrato simillima, ab ea tamen diversus minore magnitudine, hypotheca e latere visa asymmetrica, comparate, ut et

epitheca, angustiore.
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