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Abstract

The study of the protozoan plankton is based on the materials of surface
water collected from the seas between Antarctica and Africa during the third
and fifth voyages of the Sova (1957-1958; 1959-1960). From these plankton sam-
ples of the antarctic and the subantarctic seas have been secured 31 forms of
the flagellates, a single of the pelagic foraminifera and 44 of the ciliates. Of the
total 76, 18 are new species or new varieties, including one new genus. From
the study it is clear that the species of the following three orders occur frequent-
ly in surface water of the southern antarctic area of the Indian Ocean: the
Dinoflagellida including the unarmored genera, Amphidinium, Gymnodinium and
Gyrodinium and the armored genus, Peridinium, the Oligotrichida having the marine
common genus, Strobilidium, and the Tintinnida comprising the characteristic
genera peculiar to antarctic waters, Laackmanniella, Protocymatocylis and Cymatocylis.
Furthermore, the highest frequency of occurrences of the protozoan plankton has
been observed in the materials obtained from surface water of 0~5°C in the
antarctic seas.



1. Introduction

The protozoan plankton of the antarctic seas has been attractive for the present
author since the beginning of the study of the Protozoa in consequence of learn-
ing the bipolarity of the lorica-carrying ciliates, Order Tintinnida, in the excellent
report of Dr. H. LaacrManx (1909) on the species of the order collected from the
antarctic sea ofl the Wilhelm I1 Land. Thc author obtained many samples of
the plankton of the antarctic seas taken by several mother whalers with a com-
mon plankton-net during six years until 1940. However, he was unable to secure
sufficient materials for studying the protozoan plankton of the antarctic seas. The
major reason is that the protozoan plankton comprises a great number of minute
forms belonging to nannoplankton, wich is difficult to collect with a common
plankton-net made in Japan. Therefore, most of the samples of plankton exam-
ined in the study were gathered by mcans of fixing sea water. The method of
collecting plankton is effective to get minute species of the pelagic Protozoa.

Regarding the protozoan plankton of the antarctic and subantarctic seas the
following reports have been published by H. LaacrMaxn (1909) on the Order
Tintinnida taken off the Wilhelm 11 Land, by W. Buscu (1930) on the oligotri-
choid Ciliatea, Genus Strobilidium, obtaincd from the Antarctic East Australian
Current, by E. BaLEcr (1944) on the Orders Dinoflagellida and Tintinnida obtain-
ed from the sea neighboring Cape Horn, (1947) from the Bellingshausen Sea in the
antarctic area of the Pacific Ocean, (1958) from the western region of the Weddcll
Sea and the sea off the Adélie Coast south of Australia, (1959) on the Order
Dinoflagellida collected from the South Atlantic Ocean and (1962) from the south-
western sea of the same ocean, and on the protozoan nannoplankton of the
Weddell Sea, and furthermore, by the author (1961) on some pelagic Ciliatea
in the samples same to the present.

In the study as well as in the previous investigations, it has become clear
that the two groups of the Protozoa, one belonging to the ‘Mastigophora and
the other to the Ciliatea, are dominant protozoans of the antarctic and sub-
antarctic seas. The author has identified a single silicoflagellate, 31 dinoflagel-
lates, one pelagic foraminifera, and 44 forms of the Class Ciliatea of which 29
are included in the Order Tintinnida. In all of these forms, 15 species and two
varieties are probably new to science.

The author is indebted to Dr. H. FukusHima, Professor of Yokohama Munici-
pal University, for furnishing him with the important materials for study.

2. Method of Collection

The examined materials of the
the research boat in the voyage,
formaline. In the protozoan pla
are well reserved by means of t.
amoeba in the open sea were
living. About 600 cc of sea w
volume of water is sufficient

protozoan plankton, wihch was taken on board
were obtained by fixing surface water With 1%
u.p_nou the naked forms without shells or gkeletons
his method, for instance (HaDpa, 1969), the pelagic
fixed as pseudopodiae were stretching just as in
ater was taken and fixed at every station. This
for the systematic study of the protozoan plankton.




The samples of the stud
voyages of the Sova for the

fifth (1959-1960)

Holm Bay. The stations of collection are

tica and Africa.

Observations of the plankton were carried o
0°C at the time of collection.

water, typically

and water temperatures of the third voyage.
tered in the antarctic and subantarcic area of the Indian Ocean.

below 1

3. Stations of Collection

y were collected during the third (1957-1858) and th

Toble 1. Stations of the third voyage of the Sova.

Japanese Syowa Station in Litzow:
distributed in the seas between Antar

ut on samples of fixed surfacq
Table 1 shows location
The stations of the fifth are scat

Every day at meon
Station _“v.u.vuﬁlnum Position Air temp. Water temp.
Latitude ’ Longitude c <

1 Dec. 24 “ 34°04'S 4 18°15°E 19.5 # 1.2
2 25 | ST15 | 203% 20

3 26 4048 23 55 13.4

) 27 4412 27 07 14

5 B | 494 30 38 48 | 7.0
6 20 . 05 3423 35 | 3.7
7 30 _ 54 26 $7 5% 05 | 25
8 81 58 06 41 46 0.8 , 1.9
9 Jan. 1 61 55 45 48 0.7 1.9
10 2 65 24 50 56 ~1.4 0.2

l

1 3 65 42 47 20 -08 | -4
12 4 66 14 41 14 00 | -0.5
13 5 66 07 4116 1.1 -2
14 6 66 55 42 4 -0.5 -1.6
15 7 66 33 559 05 | -o0s

Stations of Collection

Every day at noon

Station Date Positi
1957-58 ostion Air temp. Water temp.

Latitude Longitude °C €
16 Jan. 8 66° 47'S 41° 5I'E -4 -0.9
17 9 67 18 40 15 -0.5 l‘.m
18 10 67 21 40 03 0.0 lo.w
19 11 67 21 39 54 ~1.6 I_.u
20 12 67 28 40 o8 -10 I_Aq
21 15 67 34 40 26 -3 -1.8
22 16 67 44 40 14 -1.4 |_.u
23 18 67 43 39 56 ~0.6 l_.u
24 2] 67 44 39 39 -0.7 I_”q
25 2 67 49 39 07 -0.5 -0.6

2% 2% 67 56 37 29 0.6
27 27 67 54 7 26 -3 -1.7
28 2 67 55 37 20 -1 I_Hq
b= 30 67 54 37 12 —5.1 -7
30 31 67 5) 37 10 -3.2 l_..m
31 Feb. 1 67 49 37 18 -3.1 -7
82 2 67 50 37 22 -3.3 I_.m
33 3 67 19 40 33 -22 |o.u
34 4 66 53 40 06 -22 l_”o
35 5 67 09 40 11 —-4.0 -10
36 6 67 04 40 51 -3.6 -0.7
“M 7 66 36 40 43 -3.6 -1.2
. 8 66 01 50 02 -3.0 -L7
9 66 39 4 03 -3.5 -0.9
40 10 67 18 35 32 =22 -4
41 11 67 36 31 05 —4.8 -1
42 12 67 08 32 38 -3.1 N.o
43 13 64 09 S0 10 -1.7 1.8
4“4 14 60 15 28 43 1.0 _.q
45 15 57 01 7 49 21 _Hw
46 16 54 03 2% 33 2.0 L5
47 17 50 25 24 34 43 3.0
18 18 % 29 2 19 7.5 m.m
49 19 42 55 20 52 8.9 wlm
50 20 40 57 18 @8 18.7 _mnw




Laackmanniella Rraviculaefera (LAACKMANN)
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Table 2. List of the pelagic Protozoa in the antarctic and subantaretic seas. Superclass Sarcodina
Subpbylum  Sercomastigophora Class Rhizopodea
Superclass Chromonadea Subclass Granuloreticulosia
Class Chrysomonadea Order ] Foraminiferida
Order Chrysomonadida Family Globigeriniidae
Suborder Silicoflagellina L Globigering éulloides @'Onpicry
Family Silicoflagellinidae Subpbyllum  Ciliophora
1 Distephanus spaculus (EHRENBERG) Class Ciliatea
Order Dinofiagellida Subclass  Holotricha
Suborder  Adinidina Order Gymnostomatida
Family Protocentridac Family Didiniidae
2 Exuviaells marina (Crenko) 1L Didinium gargantum Mrvnzr
s. Exuviaclla antaretica n. sp. 2 Didinium balbianii var. namum Kz,
Suborder Diniferina Family Colepsiidae
Family Dinophysidac 3. Tiarina fusa (CLaaRiDE & LAcruany)
4. Dinophysis antarcticum BALECK 4 Tiarina fusca var. minor n. var,
5. Oxytoxum punctulatum RAMPI 5. Tiarina antaretica n. .
Family Gympodinidae Family Amphileptidae
6. Amphidinium acutissimum SCHILLER 6. Lionotus lamellus Expenperc
7. Cymnodinium cinctum Koroin & Swezy Order Hymenostomatida
8. Gymnodinium flaoum Koroip & Swezy Family Helicostomidae
9. Gymnodinium baccatum BarzcH 7 Helicostoma notata (M0sns)
10. Gymnodinium soyai p. sp. Subclass Spirotrichia
1l Gymnodinium frigidum BaLECH Order Oligotrichida
12 Gymnodinium minor LEBOUR Family Strobilididae
13. Gyrodinium lachrymum (MEUNIER) 8 Serebilidium sulcotum CLaPAREDE & Lacimeann
14, Gyrodinium glacialis p. sp. 9. Strobilidium comicum Kamy,
15. Gyrodinium glacialis var, microgranum n. var. 10. Strobilidium strigtum (Buscy)
Family Noctilucidae 1. Strobilidium diversum (Busca)
16. Noctiluca scintillans (MACARTNEY) 12 Strobilidium antarcticum (Buscn)
Family Nematodinidac 13, Strobilidium syowoensis n, sp. ,
12, Warnouwsia rubescens (Koroip & Swezy) 14, Strobilidium elongatum (Lezc AARD) [
Family Paridinidac 15 Strobilidium elegans n. sp, (.~
18. Diplopeliopsis minor (PAULSEN) Order Tintinnida ~
19. Goniodoma sphaerica MURRAY & WHITTING Family Tintimopsidac
20, Gonyaulax spinifrra (CLAPAREDE & LACHMANK) 16. Tinsinnopsis glans Meynizr
21 Gonyaulax turbynei MURRAY & WHITTING 17 Tintinnopsis fimbriata Meuxrer
22. Peridinium curtum Barecr 18, Tintinnopsis petasa n. sp,
2, Peridinivm narum Barzcn 19. Tintinnopsis bacillaria n. p.
24. Peridinium parvicollum BarecH 20. Tintinnopsis radix (Inasor)
25, Peridinium mediocre BALzcH Family Codonellopsidae
26. Peridinium incertum Barecn 21 Stenosemella mivalis (MeuntEr)
27. Peridinium applonatum MANOIN 22, Stenosemella perpusilla n. sp.
28, Ceratium fusum (EMRENBERG) 2, Stenosemella avellana {Mruner)
29. Ceratiym furcum (EHRENBERG) 24, Codonellopsis sopai n. sp.
30. Ceratium lineaium (EHRENBERG) 25. Codonellopsis glacilis (Laacxuann)
31 Ceratium kofoidi JORGENSEN 26. Codondlopsis goussi (Laacxaan)
22



Protozoan Plankion of the Antarctic and Subantarctic Seas

Family Coxlicllidae )
28. Helicostomella antaretica HADA
3 Cyttarocylidac
MEM. .\Vuoscw_.:nsit pseudoconica HADA
S0. Protocymatoeylis subrotundata (L AACKMANN)
sl Cymatocylis kerguelensis LAACKMANN
S2. Cymatocylis parva (LAACKMANN)
33 Cymatocylis eristalling LAACEMANN
4. Cymatogylis brevicaudata LAACKMANN
35. Cymatoeylis calyeiformis (LLAACKMANN)
Family Petalotrichidac
Subfamily Craterellineae

36. Craterella perminuta . sp-
Subfamily Metacylineae
S7. ’ Metacylis corbula Kororp & CAMPBELL
Subfamily Petalotrichineae ]
cg. Y Parapetalotricha meridiana n. gen. & n. sp.
Family Undecllidae
89, Undella antarctico 1. sp.
Famil Dictyocystidac
;M Dictyocysta polygonata Koromn & CAMPBELL
Family Tintinnidae
Subfamily Amphorelliceac
41 Bursaopsis ollula D. sp.
42. Bursaopsis conicoides . Sp-
43. Dadayiclla ganymedes (EnTZ)
Subfamily Tintiopineac
4“4. Daturella frigida n. sp-

4. Systematic Description

Phylum Protozoa

Subphylum Sarcomastigophora
The subphylum comprises flagellates and rhizods.

A. Superclass Mastigophora
The superclass includes most of the flagellated organisms.
Class Chromonadea ,

In the class are included the flagellates originally having chromatophores.

These which obtained from the antarctic and subantarctic seas as plankton, be-
long only to two orders.

Order Chrysomonadida
The flagellates of the order originally contain greenish or brownish yellow
chromatophores.
Suborder Silicoflagellina
The flagellates of the suborder have a framework composed of silicious skeletons,

and are common in neritic seas. A single species has been detected from the ant-
arctic and subantarctic seas.

Family Silicoflagellinidae
Distephanus speculus (EHRENBERG) Fig. 1

Distephanus speculus: Marsnary, 1934, p. 625, figs. 1, 2; Maroarer & Duriw, 1953, p. 20,
figs. 2c—¢; BaLecu & Evr-Saveo, 1965, pp. 108-112.

1.

), 900 x.
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The skeleton of the flagellate consists of double hexagonal frames connected
to each other with supporting bars, long radial spines stretching from each angle
of the outer frame, and short inward ones from the hexagonal bars of the same.
Living specimens carry a single flagellum, a number of pseudopodia, and numer-
ous yellowish brown chromatophores (MarsHALL, 1934). Diameter of the frame,
18-204.

The species is one of the common planktonic flagellates in the antarctic and
subantarctic seas, being found in many samples of the present work and examined
frequently by BaLcH & EL-Savep (1965) in the materials from the Weddell Sea,
but it has not been found from surface water below 0°C in the study.

Order Dinoflagellida

The order includes the forms with two flagella different in structure and
movement, and is the most important group of the antarctic and subantarctic
protozoan plankton in qualitative and quantitative studies.

Suborder Adinidina
In the forms of the suborder two flagella originate from the same point.
Family Protocentridae
2. Exuvigella marina CIENKO Fig. 2
Ezuvigella marina: Hapa, 1967, p. B. figs. 10a, b.

Fig. 2. KExuvisella marina Crzxxo, 1,000 x .

The cosmoplitan neritic species with an oval theca was rarely observed in
plankton materials taken from the region of Syowa Station. Temperature o
surface water varied from —16 to —1.4°C, when collection was made (1960)
Length, 27-37y; breadth, 27-32p.

Antarctic specimens are generally smaller than those of the Inland Sea o
Japan. _

3. Exwviaella antarctlca n. sp. Fig. 3
Exuriaella sp. Barecn & Er-Savep, 1965, p. 112, pl, 8, fig. 55.

The new form bears a small ovate theca compressed fairly. The surface a
the theca is smooth, and minute perforation is hardly observable. Length, 15-174
breadth, 12-15¢; thickness, 9-10p. It was rarely found in sample of surface wated
—1.4 to —0.2°C in temperature, taken from the sea near Syowa Station.

The new species is distinguishable from the known forms of the genus

Systematic Description 11

Fig. 3. Exuwicella antarctica . sp, 1,600 x.

having a smooth theca. Exuviaclla s

g heca. P- reported by BALecH & Er-
the Weddell Sea is slightly different from this species in prese e of s from
pores on the theca, but these forms of an ;

same species owing to the similar shape.

) nce of few minute
tarctic waters may be included in the

Suborder Diniferina

Of two flagella, one grows from a flagellar pore in the sulcus, while the other

from a pore in the girdle.

Family

4. UF.QHPE..«. antarcticum BArLecH b

Dinophysis n:..ﬁna.n_s Barzen, 1958z, p. B2, pl. 2, figs 14-25;

. The antarctic ovate species was detected in the sam ._

water of temperatures of 0.2-1.4°C on January 4, 1960, i

The specimens from the ' ;

those reported by Barecu (19
and off the Adélie Land.

5. Oxproxum Punctulatum Rampi
Oxytoxum punctulatum: Swwva, 1956b,

Dinophysidae

1958b, p. 384,

HMM obtained from surface
y ngth, 254; breadth 234,
antarctic sea off Syowa Station are smaller than

58) from the seas in the regions of the Graham Land

Fig. 4
P- 70, pL 11, figs. 15, 16,

Fig. 4. Oxytoxum punctulatum Rawxry, 1,500 x.

. rﬂ%o ovoidal form consists of a small low epicone,
g wo.wvogsa containing double chromatophores.

g @ warm water dinoflagellate, it was coll

MO_.:F Zﬂ.nm The emperatur W
1ca. t
. perature of uﬂl.ﬂnﬂ water

a wide girdle, and a large
Length, 18y; breadth, 154,

ected from the station near
as 9.4°C, when sea water was

Family Gymnodinidae

aked dinoflagellates are comprised in the family, and ten forms have been




12 Protozoan Plankion of the Antarctic and Subantarctic Scas

secured in the study.

6. Amphidinium acutissimam SCHILLER Fig. 5 o
Amphidinium acutissimum: AEATSURA, 1952, p. 25, pt- 14, fig- O

Fig. 5. Amphidium acutissimum ScHiLLEx, 1,600 x.

The naked fusiform dinoflagellate is made of a small conical Mv_nhﬂmouﬂﬂq“
clongate hypocone. In the flexible body are seen un<n_,»m.o§owm wnm\_,%w : _uw«m%r.
a large round nucleus and 2 single pulsing vacuole. Length, /'8
! _wﬂ is one of common dinoflagellates in ,.—.n regi
antarctic seas, being frequently encountered in surfac
ture from —1.7 to 1.9°C. .
7. Gymnodinium cinctum Koroip Wuwimwﬂ oz Mu.,mm_m

ini. inctum: AEATSURA, , p- 28, pl- 22, fig. 21 )

.h“s“u.m.“an““w.ma of a conical epicone and 2 rna_mvrn:nmh Evon.ohmmaﬂ”
girdle is transversal at the middle of the body and the m—..__n:m oes uwvoa o
the ends. Numerous small chromatophores are scattered in the entire body.

on of Syowa Station in the
e water varying in tempra-

Fig. 6. Gymnodinium cincum KoroID & Swezy, 1,000 x.
Fig. 7. Gymnodinium flavum Korom & Swezy, 1,000 x.
Fig. 8. Gymnodinium bdaccatum Barzcx, 1,000 x.

Systematic Description 13

ovoid nucleus usually exists in the posterior half of the body. Length, 27-48u;
breadth, 22-254.

It is a rare species of the antarctic and subantactic seas where the samples
were collected for the investigation. The oblong cysts of the species were also
secured. Length, 32y; breadth, 254 in a cyst.

8. Gymmodinizm flavum Koroip & Swezy Fig. 7
Cymnodinium flavum: AmATsURA, 1952, p. 28, pl. 21, fig. 14; pl. 23, fig. 2.

The rounded body has a wide, nearly straight girdle transversing at the center
and a short sulcus. The surface layer of the body is more or less hardened to
take a constant form. Chromatophores are many and ovoidal. The nucleus is
ellipsoidal and typically near the center. Length, 30-40y; breadth, 25-40pu.

The species was rarely observed in the samples collected from the sea neigh-
boring Syowa Station on January 3-5, 196).

9. Gymnodinium baceatum BALECH Fig. 8
Cymnodinium baccatum Barech, & Er-Savenp, 1965, p- 114, pl. |, figs. 4, 5.

The small elongate naked dinoflagellate consists of a smaller conical epicone
and a larger ovate hypocone. The girdle hungs down on the ventral face and
the sulcus stretches to the posterior end. A number of ovoid chromatophores are
scattered in the entire body, in which two minute pulsing vacuoles of a pale pink
color are typically seen. The nucleus is rather large near the center of the body.
Length, 23-304; breadth, 14-204. .

The present form is more or less different in deteils from one reported by
Barech (1965) from the Weddell Sea, but they are closely allied to each other in
general contour. Such slight differences are probably caused by fixing samples.
Therefore, the form from the sea near Syowa Station may be included in G.
baccatum described in originally by BaLEcH from the Weddell Sea. The species
was frequently found in the materials taken from the surface water of the cold
sea, —15 to 0.2°C in temperature, on January 1-8, 1962. Owing to the above
records, it is distinctly ohe of common dinoflagellates in the antarctic seas.

Fig. 9

The small body is somewhat compressed dorse-ventrally, and consists of a

conical epicone and a fairly larger hypocone rounded at the posterior end. The

10.  Gymnodinium soyai n. sp.

Fig. 9. Gymnodinium soyai n. sp., 1,200 x;
0. nwimming specimen; b ot
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girdle is curved on the ventral face, and the sulcus does not typically extend to
the epicone, while the latter stretches to the antapical end. Chromatophores are
many and ovoid, and the nucleous is usually central. Two pulsing vacuoles are
scarcely observed. The cysts are generally ellipsoidal and covered with thick
gelatinous layers. Length, 13-28y; breadth, 10-234; length of cysts, 25-30p;
breadth of the same, 17-23z.

The new species is easily distinguishable from the allied form, G. cinctum KOFOID
& Swezy, in smaller dimension and in fewer number and larger size of chroma-
tophores. It is a common species in the rcgion of the antarctic sea ncighboring
Syowa Station, being found in many plankton materials of surface water, of which
temperature varied from —16 to 1.9°C when collection was made. 1

1. Gymnodinium frigidum BALECH Fig. 10
Gymnodinium frigidum BALECH & Er-Savep, 1965, p. 112, pl. 1, figs. 6, 7.
The bedy is broadly conical with a roundly pointing apical end and a slightly
concave basal flat. The girdle is wide and descends at the center of the ventral
face, and the sulcus is also wide and extends to the sunken posterior end. Nu-
merous small chromatophores are ovoid and distributed radially. The large ellip-
soidal nucleus is typically at the center. Length, 45-47y; breadth, 37-42p.

Fig. 10. Gymnodinium frigidum BALECH, 900 x .

The specimens examined in the investigation are generally higher than those
of the Weddell Sea (BaLech & EL-SAvED, 1965). The species was very rarely
observed in samples collected from warmer water of 94 to 14.7°C in temperature
of surface water.

12. Gymnodinium mizor LEBOUR Fig. 11

Gymnodinium minor: HADA, 1968, p. 5, fig. 6.

The colorless form without chromatophores is small and elliptical in side view.
The girdle is transverse at the middle of the body, and the sulcus slightly ex-
tends upwards, while fairly downwards from the center. The nucleus is compar-
atively large and ovoid at the center of the body. The pulsing vacuoles are
usually seen due to absence of chromatophore. The protoplasm is more or less
granular. Length, 1843 breadth, 164.

Being small and delicate, the colorless dinoflagellate was found only in the]

Systcnatic Description 15

Fig. 11. Gymnodinium minor Lznour, 1,800 x.
plankton material taken on January 1, 1961.

13. 9.3&...!...3 lachrymum (MEUNIER) Fig. 12
Hﬁ\éﬂa?a ~.nn>.-hs=s., Barecu & EL-Savep, 1965, v 115, pl. 1, fig. 1
s MO:MM«.&& inverted _.Emno..d. with a somewhat curved vno_mnma apical end
ndar &ﬂwn:nno_,c.”_.om&v. Mo_:ow_ antapical end. The sulcus is typically narrow,
ween the starting and finishing points of the gi i .
e girdl
w_m_._._mﬂsm%nu Mn Mww:n__.. o~_.. ﬁﬂn total length of the body. Having Bmmhqv. _Ma—mm”ﬂm“w
) ce of the body is more or less rigi
; : gid, and the surface | j -
MMMQM o_.u mM ?.omﬂv_uma_n zone containing numerous minute Enrwmv.“wn“n“.mumo“
sice | Vn w:M. . _,ow:n:o_uroanw are typically several and rounded. The :cn_m s
s g 2 ellipsoidal near the central region. The protoplasm is so 1 .
t pulsing vacuoles arc invisible in fixed specimens. Length mou_mwwmm,%rumwna
9 s (]

Fig. 12. Gyrodinium lachrymum (Meuser), 500 x .
In the pr ; i
with _roh m”nnwmwnwnw:.& W_.mo specimens were frequently examined as compared
(1965, 1t semed m_.u the papers vv. MEUNIER (1907) and Bareck & EL-Savep
large. species - a o be due to Ssm_.uﬁowv. fixation of plankton samples. The
Syows S 2 Tepresentative naked dinoflagellate in the antarctic sea near
n, being common in many samples taken from surface water with

_nsvﬁ.wﬁcnnl_.\_ ..
.7 to 1.7°C, and it _
1 . o is also apparently one of co
plankton in the antarctic and subantarctic seas ¢ commeon protozoan
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14.  Gyrodinium glacilis n. sp. Fig. 13a
15. Gyrodinium glacilis var. microgranum n. var. Fig. 13b

The small body is fusiform, tapering at the apical and antapical ends. Th
distance between two terminals of the girdle on the ventral face is one-third g
the body. The sulcus does not reach the both ends. Many chromatophores
ovoid and medium-sized. The nucleus is comparatively small and usually in th
anterior half of the body. Length, 22-33y; breadth, 12-13.

Fig. 13. a. Gyrodinium glacialis n. sp.; b. Gyrodinium glacialis var.
microgranum n. var., 900 x.

The new form is easily distinguishable from the fusiform species, G. brian
Koroip & Swezv, G. fusiforme Koroip & Swezy and G. spirale Extz, in small
size and in having chromatophores.

It was rarely found in samples collected from the stations in Liitzow-Holr
Bay on Januay 8 and 12, 1959. Water temperatures were —1.7 to 0.9°C, whef
the research was made. On the fifth voyage of the Sova the similar form wa
detected in the materials taken from surface water, of which temperature wa
—1.5 10 14.7°C on December 31, 1959 and January 8 and 11, 1960.

The latter form is closely allied to the new species in size and general con
tour, but different in having numerous minute chromatophores. Therefore, t
author decides that the latter is a variety of the new species, var. microgranum n
var. Length, 25-424; breadth. 12-15p.

Family Noctilucidae
16. Noctiluca scintillans (MACARTNEY)
Noctiluca scintillans: Koroip, 1931, p. 81, figs. V-BB; Hapa, 1967, p. 15.

The large naked dinoflaggellate common in warm water was not found i
materials taken from surface layers below 10°C in water temperature. In t
present work the common species was collected only from St. 1 and St. 50 of thé
third voyage near the Cape of Good Hope. Temperatures of surface water
cach station were respectively 11.2°C and 15.2°C, when collection was made. Ad

Systematic Dexcririon 7
1
cording to BaLEcH's report (1959), the Jowes: -
8 st em 3
when the species was collected. Therefore, tie e b

L low limit of wate: ey 53°C
Noctiluea seems to be roughly 10°C. erature of

Family Neme-ndinj
17. Warnowia rubescens (Koroip & MEMNénBrom:M_.mwn:
_Pouchetia rubescens: AKATSUKA, 1952, p. 47, pl. 3t fig. 6. &
The vo..”_w.i:_._o:_ chromatophores and =ematocysts is ovoic:
ocellus consisting of a black pigment mass axé 2 discal hyaline r. - hﬁm °n
} = the pos-

terior region. The girdle and sulcus are spral 1
center of the body. Length, 554; breadth, MWM.», The nucleus » " at the

Fig. I4. Woarmnowio rubescens (Korow & Swezy), 900 x.

The warm water g
found in the material t

pecies recorded from the Pacific coast o .

aken on February 3, 1950, e, was
The fami] ) Family Peridinidae
Moo & mwnnn—c -.nosvm;nm Jﬁ:« common dinoflagellates covere: w3 th
A ies have been a i : ut o
o ready reported from the antarctic 2IC Shanarctic
18. b..i&«:@.:.u minor (PAULSEN) Fig. 15
Mms:?s? lenticula {. minor PauLsex, 1907, p-9 fg. 8
.H_._SFMAS»E minor: BALECH, 1958a, p. 83, Pl 2, Bigs. 26-31; 1958b, p. H:
¢ H ) P-
¢ discal form was found in the material from the stations of sur
1c¢ water

15 16
Fig. 15. Diplopeltopsis minor (PAuLsen), BOC x .

Fig. I6. Goniodoma sphaerica MurrAy & Warrring, 2720
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Fig. 21. Paridinium parvicolium Barzcu, 600 x.
Fig. 22. Peridinium mediocre BarecH, 600 x.
Fig. 23, Peridinium incertum Bavrech, 600 x.

antapical spines. Length, 62;; breadth, 70p.
It is a rare species in the antarctic sea of Syowa Station since only one spe:
men was found.

27.  Peridinium applanatum MANGIN Fig. 24
Peridinium applanatum Bareck, 19584, p. 89, pl. 5, figs. 116-118, 122-126.
The transversally oblong theca have long horn and two slender antapi
spines. Length without a horn and spines, 214; breadth, 35g; length of an apica

horn, 13y; same of an antapical spine, 14..
The characteristic species is a rare antarctic dinoflagellate, being obtained

Fig. 24. Peridinium applanatum Mancix, 700 x.

only once from the material collected on February 13, 1958. The temperaturg
was 1.8°C, when surface water was collected.
28. Ceratism fusam (EHRENBERG)

Ceratium fusus: JOrcENsen, 1911, p- 29, 6igs. 51-53.

Ceratium fusum: Hapa, 1967, p. 20, fig. 31A.
The cosmoplitan slender form was rarely collected from the sea above 7°C ing

temperature of surface water in the work. Length, 250-340p.
29. Ceratiam furcam (EHRENBERG)
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Ceratium furca: JOmeensex, 1911, p- 17, figs. 23a, b.
Ceratium furcum: HaDa, 1967, p. 20, fig. 31B.
The M_o:mmm.n species commonest in Japanese waters was found from the sea
warmer than 9.4°C in surface water temperature in the resear 30-4
ch. L :
breadth, 22-274. neth, 30-42u;
30. Ceratinm lineatum (EHRENBERG) Fig. 25
Ceratium lineatum: Joroewnsen, 1911, p. 22, figs. 36, 37.
The widespread species was obtained from :
somewhat cold wate .6°
Total length, 180-192;; breadth, 70-90y. rofeetc.
31. Ceratium kofoidi JORGENSEN Fig. 26
Ceratium ko foidi: Joroensen, 191, p- 28, figs 38, 39.

AN

£ 2%

~  Fig. 25. Ceratium lineatum (Enrensero), 1,000 x.
Fig. 26. Cerativm ko foidi Joroenszn, 500 x.

The tall form having sl i :
. g slender apical horn was rarely observed in th teri
obtained on January 1, 196]. Length, 1354; breadth, 35, " the material

™ B. Superclass Sarcodina
¢ superclass compri: i i
ment in 5 o e ¢ Prises protozoan groups having a stage of amoeboid move-
Class Rhizopodea
The class consists of the forms moving with pseudopodia.
The sube] Subclass Granuloreticulosia
s . . .
mosing. ubclass includes the groups having granular pscudopodia finely anasto-
™ ) Order Foraminifera
€ order includes numerous testaceus amoebae moving with reticulopodia,
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most of which are benthos, while a few pelagic forms usually occur in waj
waters. A single species has been only studied as a planktonic organism in §
present investigation.
Family Globigeriniidae
). Globigerina bulloides d’ORBIGNY Fig. 27
Globigerina bulloides: Hapa, 1931, p. 140; BRADsHAW, 1959, p. 33, pl. 6, figs. 1-4, textd!
B; Parxew, 1960, p. 77; Ucnio, 1980, p. 4, pl. 1, figs. 4-6; BoLTOVsKOY, 1966, p.
\

Fig. 27. Globigerina bulloides d’ORBIGNY, 200 x ; living specimen.

As shown in Fig. 27, many fixed specimens extending reticulopodia were O
scrved in samples taken from the sea near Syowa Station on January 4-Februaf]
7, 1958. Water temperature of surface layers varied from —1.7 1o —0.5°C, whe
collection was made. Length, 110-2501; breadth, 75-230z; thickness, 57-90p.

These pelagic specimens living at the time of collection arc gencrally smallg
than those deposited on the bottom of the oceans, and spincs on the surface
the test are typically short as compared with those of specimens occurring
warm waters. These morphological differences of the test among warm or col
water specimens, are probably due to strength of floating action influenced b
water temperature. Furthermore, it seems that living specimens of the plankton
species in the antarctic seas are usually suspended in water by extending pse
dopodia, judging from the samples examined in the present work. Besides th
species, the other pelagic foraminifera, Globigerina pachyderma (EHRENBERG), b
been recorded from deposits of the same sea by Ucnio (1960), but this species b
not been found in plankton materials taken from the surface layer of the sef
The pelagic form, G. bulloides ’ORBIGNY, is evidently a worldwide spreading
raminifera prefering cold water according to the following reports: BRADSHA
(1959) recorded the highest frequencies of the species in the area of cold wat§
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of the Aleutian Islands, PARKER (1960) reported that its distribution extends
southward 1o subantarctic water in the Pacific Ocean, and also BorTovskoy (1966)
mentioned the similar tendency in the Atlantic Occan. Besides the present paper,
Globigerina sp. has been reported by BaLece & Er-Savep (1965) from the <,_.nmaa=,
Sea in Antarctica.

On the other group of the rhizopodial plankton from the antarctic seas, there
have been only fragmentary reports. Of the Radioraria Challengera sp. and .h:i:v
lonche zanclea HERTWIG have been recorded by Bavrkcn & Evr-Savep (1965) from
.rn.f.nmn_n__ Sea, and several specics has been rcported by Nakasexo (1959) from
scdiments of the region of Syowa Station. However, :_nma. have not been secured
as a planktonic organism in the work.

C. Subphyllum Ciliophora

o The subphyllum comprises the Protozoa having originally cilia as a locomotive
an.
Class Ciliatea
- ) Subclass Holotricha
bodsy ¢ subclass includes organisms typically ciliated on the whole surface of the
™ _ - Order Gymnostomatida
) ¢ oral part of the body taking food insi irec i
without Jonger ool ik, y ing food inside, opens directly outside and
, L Family Didiniidac
. b&wa,:..i gargantum MEUNIER Fig. 28
Hﬂ.u_._m:_.scma_a:ﬂnu Kane 1933, p. 57, fig. 4}; Hapa, 1937, p. 148, figs. 3a, b; 1961, p. 142
obular body with a i i o cili ength,
109551 Locadh, ﬁbm«? conical proboscis has two ciliary bands. Length,
:,:_.an cold water form.was rarely found from the antarctic sea of 1.7-1.8°C in
ovG.wE_.m of surface water. Antarctic specimens are generally smaller than
s¢ cxamined from Akkeshi Bay in Hokkaido (Hapa, 1937).

Fig. 29. Didinium balbianii var. xanum Kant, 800 x.
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Lionotus lamella: Roux, 1901, p. 36, pl. 2
The elongate form common in fresh and brackish waters

antarctic waters of a temperature of —0.2°C. Length, 48-65¢
Order I<Bn=855u:am
The order includes the uniformly cili
with undulating membrane and three sma
Family Helicostomidae
Fig. 3¢

7. Helicostoma motata (MoBIUS)
A few specimens looking
plankton materials taken from antarctic surfa

Strobilidium suleatum CLAPARRDE & Lach
Strobilidium conicum KAHL, BOO x 5
Strobilidium striatur (BuscH), 1,000 % 5
Strobilidium diversum (BUsCH), 1,200 x ;
Strobilidium antarcticum {Buscu), 800X
‘Strobilidium elegans m. sp., 1,200 .

like the brackish water species were
ce waters of temperatures of

ubantarctic Seas

fig. 4; PENARD, 1922, p- 65, fig. 69. E
was detected frg
; breadth, 25-274

ated organisms having 2 buccal ca
11 membranelles on the ventr

MANN, 1,000% 3

al sid

observed in
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1.4°C on January 48, 1960. Length, 75-125y; breadth, 30-38..
The subel Subclass Spirotrichia
¢ subclass comprises ciliated protozoan groups havi ic cili
and a developed oral ciliature composed of Bum_.J, nﬂnaﬂﬂw:_..mo_m_wum re somatic cilia
Somatie cil § Order Oligotrichida
atic cilia are remarkably sparse or a
o e he apieal end o..ﬂ.ﬁ .Goa«..cmn:_. and oral membranelles devel-
Family Strobilididae
8. h?&&&.!a sulcatum CLAPAREDE & LACHMANN Fig. 35
-.—..”-&n&.:s suleatum: Kanv, 1932, p. 496, figs. 5490, 8, 16. &
ide vw:ﬂnﬂ_wﬂ_ﬂmww_.uﬂnw:n of the species common in fresh water, is having a
of short striae i i .
wwluwn.t“ o pason, in the posterior half of the body. Length,
his species is rare in the ant reti i
Jannry 1 1560, St ntarctic seas, being found in samples taken on
Janus s ace water was 0.2°C in temperature, when collection was
o gni..m..ni conicurn KanL Fig. 36
H..Na!:m_.:a_ WS:ES.. Kanw, 1932, p. 512, fig. $506, 33.
SnnB:M_ %M”Mn_wwomrm“” OM h“o body mm. conical with distinct oblique striac. The
Tons breadth, 2220 '8 contractile vacuoles are usually visible. Length, 30-
It i ies i
o % _M. qnwmu,ﬂm” m_umenm in the sea, where the temperature of surface water was
examimed o MEM t mn research was :.Huan. The macronucleus of the specimen
e y is more or less different from that of KAKL’s original type
10. h.Sw....\..m..E: ssriatum (Busch) Fig. 37
.H..H-&.MMFE striatum: Kany, 1932, p. 504, fig. .wg_ 37
e L N ’ 1] .
on the mcl.MWn _Mnnﬂw—“.o—.” uma E:m.:« twice as long as broad. Several striae are
\2.27p, posterior conical part of the body. Length, 25-50y; breadth,
The distributi fes i
L ”m_."n:”hm:ﬂw of the species is nearly equal to that of the former, S. conicum
be amrcts e ere the research was carried out. It is probably common in
o , being recorded by Buscu (1930) from the Antarctic East Cur-
] -
I h:&,&.iti diversum (Busch) Fig. 38
Hm”&.hn.““: diversum: Kamw, 1932, p. 504, fig. .wuc_ 35.
e I form without striae i ariable io
. .
a:m.hvm. 10-250; breadtts. 1000 is variable in form, and bas a collaring band.
ew speci i
e wsanﬂmnn_-wnnwuow.ﬂw %WMJ:& from the samples collected from surface water
d b -0 in temperature. The speci
, Y mcm.n: (1930) from the Antarctic East Current. pecies has been sl report
- .....n.w&.&i__.zs antarctieam (Busch) Fig. 39
robilidium amtarctiourn: Kanv, 1932, p. 504, fig. .Muo_ 36.

i
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The ellipsoidal species with a rounded antapical end has a wide band @
posed of several short columns and slight oblique striae on the surface of
posterior half of the body. Length, 60y; breadth, 40u.

The species is rare in the sea near Syowa Station, being found only on
the plankton material obtained from Liitzow-Holm Bay. A temperature of surf]
water was —1.8°C, when collection was made. However, it seems to be wid|
distributed in the antarctic waters, being alrcady reported by Buscn (1930) fi
the Antarctic East Current.

13.  Strobilidium syowaensls n. sp. Fig. 40

The body is large and ovoidal, and consists of a widely conical anterior crg
with well-devcloped membranelles, a median band figured with inverted triang
on the surface, and a roundly conical posterior region containing numerous g
ules. A contractile vacuole usually appears. Length, 82-160¢; breadth, 67-9(

Fig. 40. Strobilidium syowaensis n. sp., 500 ;
Fig. 41. Strobilidium elongatum (LegGAARD), 500 > .

The new species is different from the known forms of Strobilidium in ha
the median characteristic band. It is the largest species among those recorg
from the antarctic seas. It was found in the materials obtained on Janua
and March 8 (1.5°C), 1960.

14.  Strobilidium elomgatum (LEEGAARD) Fig. 41
Strobilidium elongatum: Kanv, 1932, p. 500, figs. S501, 16.

The elongate form is fusiform with a slightly curved posterior part, and
a number of longitudinal striae on the surface. Length, 62-150y; breadth, 27-§

The species recorded from the North Atlantic Ocean is onc of the comn
ciliates in the sea of the region of Syowa Station, where temperature of surf]
water varied from —1.8 to —02°C at the times of the researches. {
15. Strobilidium elegans n. sp. Fig. 42

The new form is small and slender, being more or less swollen at the mid
and highly conical in the posterior half with a somewhat acute antapical ¢
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The surface of the body is provided with a p
umbe itudi i
The _.:una::n_aﬁ. is .oco.Ew_ near the center. H.n:m“,rm_omw_uwwum _%_“mm.n“___m_:_mw_ wwzmo.
o .ﬂ..n.:as“ species is similar to S. elongatum (LEEGAARD) in moaa_&_ nm_.: .ﬂ
it m;::m:_mruZo.?oB the latter in smaller size, slender form, and ro:._,. %
conical acute antapical end. It was rarely detected from the Bm._ rial brained
on January 1 and 6, and February 8, 1969. el obiained
The ord ) N Order Tintinnida
_ I'he order comprises the forms carrying a lorica and havi i
nnn_in to the species of :..n order, which are common in HNME%:.»MHMMEQ% wo
the present work 29 species including 9 new forms have been studied M”M 5:
) e

genera peculiar to the antarctic seas, , fe J
Fave puliar to » Laackmanniella, Protocymatocylis, and Cymatocylis,

X Family Tintinnops;
16. n.r....-%«& glans MEUNIER Fig. 43 psidac

Is rare in the antarctic seas, being
; breadth,

Fig. 43. Tintinnopsis glans Mzunier, 1,000 ;
3.% 4. Tiatinnopsis Smbriata Mzunizr, _.Rm.x H
m.un. #5.  Tinfinnopsis petasa n. sp., 1,000 ; '
Fig. 46. Tintinnopsis dacillaria o. 1p, 750x.
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\7. Tintinnopsis fimbriata MEUNIER Fig. 44
Codonaria fimbriata BaLech, 1948, p. 15, pl. 6, figs. 69-86.

The lorica is bell-shaped, being composed of an oral flare and a main inflatg
cone with a pointing aboral end. Length, 2745 oral diameter, 254.

A single specimen was detected from the plankton sample collected on Ma
11, 1960. The temperature of surface water was 9.4°C, when observation
made.

18. Tintinnopsis petasa n. sp. Fig. 45

The lorica consists of a low oral funnel of a quarter of the total length ag
a conical bow!l with a broadly conical aboral end. The wall with sparse foreig
particles is very thin in the oral funnel, while generally thicker in the bo
Length and oral diameter, 304.

The new species is allied to T. schotti BranpT recorded from the tropical s
off Borneo in form, but it is easily distinguishable from the tropical form (10
1104) in smaller size and in having a lorica composed of a thin wall.

The species characteristic in thickness of a wall of a lorica was rarely fo
in the material taken from surface water of temperature of 0.7°C on January
1960.

19. Tintinnopsis bacillaria n. sp- Fig. 46

The lorica is short bullet-shaped, and composed of a thin wall with diatod
on the surface as adhering foreign particles. The anterior half of the lorica
cylindrical, and the posterior gradually tapers to 2 pointing tip. Length, 634
oral diameter, 32p.

The lorica of the new form is similar in size and shape to T. strigosa MEUNTH

examined by the author (1932) from the Sea of Okhotsk, but is different from

latter in having adhering diatoms and no spiral structure on the surface. It
a rare species, being only once detected in the material taken at St. 50 of

third voyage south of the Cape of Good Hope.

90. Tintinnopsis radix (IMHOF)
Tintinnopsis radix: HaDA, 1937, p- 166, fig. 18; 1938, p. 100, fig. 18; 1938, p. 100, figs.14a,
The cosmopolitan species with an clongate tubular lorica was collected on
at St. 1 of the third voyage on December 24, 1957. The temperature of surfa
water was 11.2°C, when the research was made.

Family Codonellopsidae

91. Stenosemella mivalis (MEUNIER)

Stenosemella nivalis: Hapa, 1937, p. 178, figs. 26a—c; 1938, p. 105, figs. 20a—c; 1961, p. }

The species common in warm neritic waters was rarely detected in the san
material as Tintinnopsis radix (IMHOF). Length, 55p; breath, 50p; oral diame
25p.
9. Stemosemella perpusiila n. sp. Fig. 47

The lorica is remarkably smalil and consists of a short hyaline collar wil
sparse foreign particles and of an ovoid bowl with a somewhat coarse surfag
Length, 13p; breadth, 11p; oral diameter, 8a.
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) The new form is different from the known species of Stenosemella in minute
size of a lorica. It was found in the plankton sample taken from the cold sea

of —1.5 to —1.0°C in temperature of surface water on January 8, 1960

Fig. 47. Stenosemella perpusilla n. sp., 2,500 x."

23, Stemosemella avellana (MEUNIER)
Stenosemella avellana: Hapa, 1961, p. 143, fig. 1.

The species having an oblon i i
g lorica was examined together with . nizvali
(MEeuNIER) from the same material obtained on December 24, 1957 near ~rn=m«”m“

of Good Hope.
24. Codonellopsis soyai n. sp. Fig. 48

co:.._u,rmﬂ “....wo:””»_. _w mm.mr.mruvna and consists of a subcylindrical collar and an ovoid
mul_... The ow _<»_:.E no__»_, as long as 1/3 of the total length, is more or less
el _w n,.o_,m end, while expanded at the distal, and it is composed of 3-5
piral turns with many small ovate fenestellae. The surface of the bowl is usually

smooth, and has some cocooliths as adheri i i
3 ering fo H
breadth, 32-38y; oral diameter, 20-21 . g foreign particles Length, 30-5211

Fig. 48. Codonellopsis soyai n. sp., 800 x .

T . .
he lorica of the new species is somewhat similar to C. frigida Hapa and C.

—_—— O

balechi n om.* j Vi W
. N r. I 3 T a
.o an mn—.—O—D_ contour, but it different from the first in ha mﬂm low

*  Codonellopsis balechi n. nom.
M&ei;?w Jrigida Haoa, 1932, p. 45, fig. 8.
>““«nﬁ“¥a Srigida m>.run:. 1958a, p. 78, pl. |, figs. 4-6.
be e gﬂwmmo the specific name, .nexai??r JSrigida, the present author has decided it as
fore, Barecu" name of Codonellopsis for the new form of the arctic waters since 1932, there-
s same pame of 1958 for the mew species of the same genus of the L.B_.n:n

sca, has been invalid i
antarctic speties . Then, the author gives the new name, Codonellopsis balechi, to the latter
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collar with many fenestcllae and coccoliths on a surface of a bowl, and from
second in composition of a lorica consisting of a fenestrate collar and a sho
smooth bowl with coccoliths.

The new species was found in the material taken from the antarctic sea
Syowa Station on January 2, 3 and February 1, 1960. Temperature of surfi
water varied from —1.7 to ~14°C.

25. Codonellopsis glacilis (LAACKMANX) Fig. 49

Leprotintinnus glacilis LAACkMANY, 1909, p. 408, pl. 47, figs. 5-8.

Codonellopsis gaussi: Bavrecw, 1958b, p. 77, pl. |, figs. 1, 2.

The lorica is cylindrical and consists of a tubular collar composed of 6
spiral turns without any fenestella and of a goblet-shaped bowl inflated sligh
in an aboral region and tapering rapidly to a distal point. The oral flare of |
hyaline collar is usually not remarkable. Foreign particles attached to the s
of the bowl are rather coarsc. Length, 58-1104u; breadth, 30-35y; length
collar, 15-564; oral diameter, 30-35.

In the work the species was rarely observed in the materials collected fi
the cold sea of 1.9-3.0°C in temperature of surface water between Antarctica
Africa. It is probably one of the common protozoan plankton of the anta
seas, being reported by LaackManx (1909) from the sea ofl the Wilhelm II
and by BarecH (1958) from the antarctic sea south of South America.

26. Codoneliopsis gaussi (LAACKMANN) Fig. 50

Leprotintinnus gaussi LAACKMANN, 19C9, p. 407, pl. 47, figs. 1-4.
Codonellopsis gaussi: BavrecH, 1947, p. 85, pl. 6, fig. 43; 1958a, p. 77, pl. 1, figs. 1, 2.

{2

Fig. 49. Codondlopsis glacilis {LaAckMann), 500 x ;
Fig. 50. Codondlopsis gaussi (LAACKMANN), 400 x ;
Fig. 51. Laackmonniclla naviculaefera (Laacxmany), 400 x
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The elongate lorica is different from one i
: i of C. glacilis (Laackmany) i i
Hnro,% inflated remarkable ._: 2 posterior region with a tall noi_nwﬂww..v“ “,M::m
ngth, 145-150;; breadth, 50y; length of a collar, 68-754; oral &manﬁ_.u uwo..:.
H , 35p.

collection was made. However, it ha
. - s s been frequently record
MW_A_G_” from the antarctic sea off the Wilhelm I1 Pu:aw and _rww>wwﬁ>ﬂnn=z>ﬂz
-nnL-wu.___.muEw: Sea .c..ﬁ..c m.:m .rnvmau off the Adélie Land (1958). .Hrﬁ.nwoﬂ. o
o ! the species is widely distributed jn the antarctic seas. o
~ L %7 . . )
R ma Ray efera (LAACKMANN i
T\E:.::..SE naviculae fera Laacxuany, 1909, v.v 402, pl. M.mm. w__ 9,
Leprotintinnus prolongatus Laackaany, 1903, p. 403 _.. 46, w el
Pl » P %5, figs. 10-12, pl 47, 6g. 12, pi. 48,
Laprotintinnus prolangatus §. ventyicos,
; " s 2 LaackMaNx, 1909, p. 404
Laackmanniclls naviclaefera: Korolp & CAmPaELL, _wnwn p. w._ vM ua._mmnww B
FH mw@“hw_ 4, fig. 114, ’ e  Basses, 1980,
manniella prolengata: Kororp & LECH,
i P g st CampezLL, 1929, p. 91, fg. 183; Ba , 1947, p. 85,
e lori i
m_.u::w:mu%mnm” N.o M_n Mvon_nm of hnw&sga.&\a peculiar to the antarctic seas i
aboral opean :H at of the allied forms of Codonellopsis in having a ..._W:W.ﬂm
pnora! m_.xnmnmmo‘. :” e distal n:a. of the bowl. The tubular lorica of the sin Mu
I i by e genus consists of a cylindrical hyaline collar and of a sli m:n
atached o | ..Wn::m gradually to a truncated aboral end. Foreign mz.m_
of a collar o urface .o‘. the bowl are more or less coarse. Length, 150 w_ icles
iy » S0p; oral diameter, 34s; abora} opening, 12 s engh
€ resea, i ' .
rch a single specimen was detected in the material obtained from

made on F 5 i
(1909) :.oSnM“_“M _.M._Num. _w_: it has been frequently recorded by Laackmann
hausen Sen (156 u.ﬂ_ ... e Wilhelm II Land, ang by Barech from the Bellings.
species is ane. off 1 ¢ rom Sn. sea off the Adélic Langd (1958). Therefore %5
w0 forms originall. 50590: ciliates carrying a lorica in the antarctic seas. ..H:n
are includeg o :.nv _,u:.na by .T;nxz.»zz (1907) as raviculaefera and \S\e.a alus
more or les infir m:n£h~ m_vnn_nm.. .Ezw lorica of the former is shorter uma _m.
particules, ang e o__. “. e bow) .s.:: diatoms attached to the surface as foreign
_9: it is difficul, to Bh»nn wm“__ﬂn_m““:mh_, and .:WEE, without adhering &m~onmr
orica tween them
two mo““.w _..h.n Presence of .m&._nlsm diatoms. At vamoﬂﬂ_wprwwm“wwown:w_ﬂr o e
a single species following Barecw's opinion (1958) places the
Some . m.uS:« Coxliellidae
1 oy (S iy e b o
have not been examined in m_”n”_h“.wﬁ. 198 from the antarciic seas, but they
28. t&...no.:a!nza antarctlea Hapa
Helicostomelt, aniarctica HADA, 1961, p. 143, 6g. 2
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The species having an elongate lorica with a minute oral dentation was foy
in the material taken from the rather warm sea of 10.2°C in temperature of
face water at the time of collection near the Cape of Good Hope. Length, 1
oral diameter, 20p. :

Species of the genus arc usually common in the northern cold seas, but
rare in the southern cold waters. BaLEcH (1944) recorded a single species, .
lemairei BaLECH from the sea near the Cape Horn of South America.

Family Cyttarocylidac
The family comprises two genera, Protocymatocylis and Cymatocylis, occu

only in the antarctic seas. ; Yoo
Fig. 25. Protocymatocylis subrotundasa (LAACKMANN]), 700 x .

" 29. Protocymatocylis pseudoconica Hapa Fig. 52
Pretogsacsts poradosnice Biaon, 1961, p. 145, fg. 5. surface of the lorica as compared with those recorded by Laackmann (1909) f;
.. . N
the antarctic sea oflf :._n Wilhelm II Land. Striae on the surface of the U_ ra
are scarcely visible owing to a small size of a lorica. ore

3. Cymatocylis kergueiensis Laackmann Fig. 54

Cymatocylis kerguelensis Laa
o CKMANN, 19C9, p. 387, pl. 85, fig. 5; Korow & CanrpeLy, 1929,
T e

B»rm:“nnr“ﬂnw_ n._.u.ﬁrn_‘ small sac-shaped and has an oral flare with double rims
e -E,&.munnoh. .M:nm““ma_ groove, of which the inner one is minutely denticulate
e W, . . - .
2 breacih s are many lines composed of slight short striae. Length,

The i : <
Land s.w.“vwmnm reported E LaackMANN (1909) from the sca ofl the Wilhelm II
e om« o_w.mo?nm in the material obtained from the cold sea of 2.5°C in

suriace water between Antarctica and Afr; it

N of the rare species in the antarctic seas. o Afca. Therefore it is one
32

ﬁnv.ih:_n.ctu parva (LAACKMARN)

ymatocyli. NN,

“ Mm&“?n‘mm.r;nxz;? 1909, p. 386, pl. 35, fig. 6; Koroip & Cawpper, 1929, p

The _o_,_mnmw.. i Batecn, 1958a, p- 80, pl. 1, figs. 7-9; Hapa, 1961, p. 144, fig. 4. o

+ backwars is :._o.ma or less ”c:w: @n:.m_._uvoa and consists of a short collar with

cone. Thn oE_anN:. of ua a__m_.:“< inflated conical bowl with a minute distal

Is not denticulate, and the surf: vl i
_.2:”5. Topi ot Giameter, s surface of the bowl is smooth.
D the invecrion:: . .

the sen of __““Mzwmu:os a single specimen was found in the material taken from

Sroms mS:.o: m: temperature of surface water at the time of the research off
- 1t1s a common species distributed widely in the antarctic seas,

o Fig. 52. Protocymatocylis pseudoconica HADA, 500 x .

i The lorica is simple in structure and is elongate conical. A number of 14
) gitudinal striae composecd of many short raised lines are seen on the surfa
Length, 55-1504; oral diameter, 1540

The species is widely distributed in the seas where the research was ca
out. When the collection was made, the temperature of surface water was va
ble from —14 to 11.2°C.

30. Protocymatocylis subrotandata (LAACKMANN) Fig. 53 it was record
ed
Crmatocylis vanhafieni§. subrotundate (part) Laackaany, 1909, p. 365, pl. 37, fig. 19, pl. 35, §and by Bajrey :wwwv wﬁsn_ﬂﬂnzwsmwmwu from ::w xwmom the Wilhelm IT Land
1,2. rim of the . ! I sea south of South America. The oral
Protocymatocylis subrotundata: Koroio & CawpeeLy, 1929, p. 120, fig. 229. Specimen studied does not have a minute dentation, though the origi-

nal specim i
e wWan:M:_,MwHMn_Mwww. h‘;n_nz.'zz :woo.v is provided with a fine dentation.
n mixed, Tom V_roinﬁ_,. those with or without an oral dentation have
e ag g T re, t € presence or .mvwa:nn of the oral dentation cannot
criterion for specific determination.

The lorica is cup-shaped with a slight oral flarc and a rounded aboral ed
The surface is more or less smooth. Length, 50x; breadth, 47y; oral diamet

3541
The specimen observed in the study was smaller in size and smooth on
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Cymatocylis cristallina LAACKMANN Fig. 55
Cymatacylis eristallina LAACKMANN (part), 1909, p. 874, pl. 40, figs. 1-6, 9, 12; Korom

CamppeLt, 1929, p. 133, fig. 237.
Cymatocylis subconica Kororn & Cawreperr, 1929, p. 144, fig. 328.

57

Cymatocylis kerguelensis LAACKMANN, 500 x ;
Cymatocylis cristallina LAACKMANN, 250 x ;
Cymatocylis brevicaudata LAACKMANN, 300 x ;
Cymatocylis calyciformis (LAACKMANN), 250 x.

The lorica is tall bell-shaped without an aboral horn. The oral end b
minutcly denticulate rim and a slight flarc with short striae on the surface.
bowl tapers gradually in the main part, while rapidly to an aboral point in
posterior region, and has a somewhat smooth surface. Length, 253y; oral dj
eter, 107p. :

Due to difficulty in collecting forms carrying a large lorica by the pref
method of collecting microplankton, the species with an elongate lorica was
served only once in the material taken on February 11, 1958. When colle
was made, surface water was —1.1°C in temperature. Koroip & CampseLL (1
have raised to the independent species several formac of the species reported
Laackmann (1909), but at present; these are questionable to be an depeng

species.
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4. Cymatocylis brevicaudata Laackmann Fig. 56
Crymatocylis calyciformis f. brevieaudata Laackua; 1
i o} 3
thll\.t: brevicaudata: Korop & CaMpPoELL, ”,“NW wM.m..Wu mMM. WW.N‘N. fes -0
The lorica is stout wn“c_on.mrmvna, and has a denticulate oral rim with an in
the bowl is usually swnherM“»h r% :“uq o m:mrﬂ. e, B jor. surface of
! Bth, 1504; oral diameter, 8y; length of a horn,
The species was once found j
) n the material collected at i
. . nr
”_“ﬂ:”wMWn Aw.. 47) in the median sea between Antarctica and %nmmwun_%rwm he
suriace water was 3.0°C at the time of i . re
pera ) collection. It j
nnn”..n- n»..“_.o:m :ﬁx of Cymatocylis occurring in the antarctic seas .urm _,.m:.o.. rare
y CKMANN (1909) from the sea off the Wilhelm II Hm:m. s report

35. M.V!snw..:... calyciformis (Lasckmany) Fig. 57
\lmu”nnhmn&\n”\w.awﬂ: Laaczuann, 1908, p. 391, pl. 36, fig. 4; pl 42, fig. 12; K
The T E.. ; , p- 127, m.w. 265; Barecw, 1962, p. 37, figs. 86, 87 T Rorom &
orovided o m.w_ clongate, having 2 slender long aboral horn, ..Hrn oral end i
& dlight s expanding anterior band, a minutely denticulate oral rim Mm
e g mo:n..“mﬂﬂodxm M_. mrﬂn parallel striae between them The mci.mnwﬂ_.
. ooth without an i :
m_wnWMR_.. __81:8: length of a horn, _anMMMMBon.B:oP engthy Z60-290u; oral
vera i i i
from o no_m%am“dMﬂmow_. the m%nnwom were observed in plankion samples collected
.2 t0 1.4°C in temperature of surface water. It seems to be

a common species in the a i i
(1908 amg pCCies s, ntarctic seas according to the report by LaackMann

The forms of 10 . ._u.,mazw Petalotrichidae
¢ lamily comprisj ;v
scarcely Prising many warm water i Y
Y reported from the antarctic and subantarctic seas. Fpecies have been

) - Subfamil i
3. Hﬂn-n_wnhn bperminuta n. sp, vWM..MMR:En»o
) ¢ lorica is remarkabj ]| r
with 3 iy n ¥ small, and is composed of a hemi: i v
o~=m5n:”mm:o:nx%~“mﬂ.w oral *.F..n.. The wall is thin and :m:mvm_,.“mrmn_mww”voi
o N the oral rim js entirely smooth. Length, 64; oral a_.mu?“zV~
s er,
The author i |
as decided the f¢ i
of Cratepeth -ne lorm carrying a small hyaline lorica i
the ko _.n”“”.“:.% om. rus:.m an oral flare. The new species Wmmwm””ﬂwvm o
IR minute size and in hemispherical form. Iy was found _.:nmﬂuo.

Fig. 58. Croterella perminuta . sp., 8,000 x
., 3, .
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material of surface water of 9.4°C taken from the sea south of Africa on Mag

11, 1960.

Subfamily Metacylineae
37. Metacylis corbula Koroip & CAMPBELL

Metacylis corbula Korown & CampseLi, 1929, p. 199, fig. 376; Hana, 1961, p. 144, fig.
The lorica is urn-shaped and consists of a short cylindrical collar compo;
of several spiral turns and of an ovoidal bowl. Length, 65¢; breadth, 55¢; o

diameter, 50p.

The warm water species was found in the material obtained from surfi
water of the subantarctic sea near South Africa. When collection was made,

water temperature was 11.2°C.

Subfamily Petalotrichineac
Genus Paraperalotricka n. gen.

The lorica of the species of the new genus differs from that of Petalotricha

having double collars, inner and outer. Thercfore, Petalotricha entzi KoFoip
an inner collar belongs to the new genus.

38. Parapetalotricha meridiana n. sp. Fig. 59
The lorica is hyaline and consists of double collars and a conical bowl.
outer collar is low funnel-shaped, while the inner is shorter and straight.

bowl gradually tapers to the distal end. The entire surface is smooth witha
striae and fenestellae. Length, 30; oral diameter of an outer collar, 22y; one

an inner collar, 17u.

59

Fig. 59. Parapetalotricha meridiana n. gen., n. sp., 1,500x;
Fig. 60. Undella antarctica n. sp., 750 x . ’

The lorica of the new species is different from that of Parapetalotricha

(Koroip) and all known forms of Petalotricha in complete absence of striae
fenestellae on the lorica. The new species was detected in the material obtain
from the antarctic sea of —1.5 to —1.2°C in temperature of surface water
Syowa Station. It is a unique true cold water species among those of the Fa

Petalotrichidae.

_ The small lorica is ovoid urn
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Family Undellidac
39, Undella anrtarctica n. sp. Fig. 60

The hyaline lorica is sac-shaped with a broadly rounded aboral end. The
anterior part composed of a thickened wall has a suboral inflated band and an
mer funncl-shaped collar, which is a characteristic of the forms of the Subgenus
Proplectella Kororp & CampeeLL (1929). Therefore, the precisc name of the new
species should be Undella (Proplectella) antarctica Hapa. Length. 53g; breadth, 38y;
oral diameter, 28p.

The new species differs from the typical forms of Genus Undella Dapay (1887)
in having an inncr collar, and from those of the Subgenus Proplectella in having
2 suboral expantion. Being collected from the antarctic sea of the region of
Syowa Station, it is a single form of Undella found from the antarctic seas.

Family Dictyocystidae
10.  Dictyocysta polygonata KoFoip & CAMPBELL Fig. 61

b-.a‘!Q_.E polygonata Koroip & CanpseLL, 1929, Pp- 299, fig. 557; Hana, 1938, p. 162, fig. 79.

The lorica is stout pot-shaped, and consists of a cylindrical collar composed of
7 rectangular windows standing side by side and of an ovoid bowl with a po-
lygonal reticulation on

.rnmcluno.Fn:?mm"vnn»a.?»m. _.
40p; length of a collar, 25p. o g i oral diameter,

Fig. 61. Dictyocysta polygonata Korom & CampBeLL, 500 x .

T ; : .
he species of Dictyocysta usually occur in warm waters, and are common in

”wﬂm“unm_._ seas. A single specimen of the form was found in the plankton material
o :.Moa mcw@nn water of 7.0°C at St. 5 of the third voyage of the Sova. Be-
et S species, Dictyocysta spp. have becn reported by Barkch (1962) from the
12 Sea (6.4°C) between Antarctica and South America.
Family Tintinnidae
forms .o‘. Hr.o family carrying a hyaline various lorica are generally
organisms in warm waters, so that few species have been examined in

Many
lankionic
he study.

Subfamily Amphorellineac

Fig. 62

-shaped without a collar, and the oral aperture
The wall is thin and transparent. Length, 15-24y; breadth,

Bursaopsis ollula n. sp.

¢ more or less small.
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12-254¢; oral diameter, 6-10p. .

The new species is somewhat similar to B. bursa (CLEVE) in outline of
lorica, but it is distinguishable from the latter in form of the lorica having
collar. It was observed in the materials taken from the cold sea of —1.4 to 1.2§
in temperature of surface water off Syowa Station.

42. Bursaopsis comicoides n. sp. Fig. 63

62 i 63
Fig. 62. Bursaeopsis ollula p. sp., 1,200x ;
Fig. 63. Bursaopsis conicoides 1. sp., 600 x .

The lorica is simple in form, and is composed of a typical cone with strai
side lines. The oral aperture is large and circular, and the distal end is poing
Length, 25-654; oral diameter, 17-30p.

The new species js distinguishable from the known forms of Bursagpsis in
conica) form of the lorica. It was found in the materials obtained from the o
sea of 1.7°C in temperature of surface water ofl Syowa Station and from ¢
warm sea of 21.6°C off the southern coast of South Africa. Therefore, it
to be widely distributed in the sea between Antarctica and Africa. Fixed spé
mens attached to the inside of a lorica were sometimes observed. Because of
fact, the form is apparently an independent new species carrying a simple conif
lorica, which is variable in length.

43. Dadayiella ganymedes (ENTZ) Fig. 64
Dadayiella gonymedes: Hapa, 1938, p. 169, figs. 86a, b; Bareck, 1959a, p. 50, pl. 19, f
273-278.

The lorica is elongate goblet-shaped with a slight flaring oral region provig
with a number of longitudinal striae. The aboral horn is conical with few spi
striae. Length, 954; breadth, 25u; oral diameter, 30..

The species common in tropical seas was found in the material collected ft
the rather warm sea of 94 to 14.7°C in temperature of surface water off §
southern coast of South Africa. The lorica of the specimens examined in
study has no suboral striae as that of those recorded from the Tropical Wj
Pacific (Hapa, 1938), and without a knob on an aboral horn asin the specimf
reported by BarecH (1959) from the Mediterranean Sea.

Subfamily Tintinnineae
44. Daturella frigida n. sp. Fig. 65.
The hyaline lorica is tubular and is gradually tapering to the curved trund

Systematic Description
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aboral end from the somewhat flaring oral one.
regularly curved longitudinal striae run from th
end. Length, 100y; oral diameter, 28.

On the roughened surface, ir-
e suboral region to the aboral

7....% 64. Dodoyicls ganymedes (ENtz), 500 x ;
Fig. 65. Daturella Srigida . sp,, 500 x

uwun new form Is N—_-OQ to D. datura Amsbuv and D. striata ~ﬂO_O-U®n Camr
. 1
BELL in Presence of a curved abora part,

havi . ¢ but it is distinguishable from them i
HrnSrﬂMsn.mmMowMowﬂ_ oﬂa_:w and longitudinal striae instead of _,mcvoa.:_nmﬂ.h
. ve en A " "
___Wnn__mww s.ume detected in the Bmmos.o_,wf o o T ropical un-ww. but wr
» - When collection was made, the tern .Bay on January
—1qo N . > perature of surf: )
was ~18°C. It js a special cold water form of b&S&?.E ace water in the bay




5. Other Zooplankton

¢ third voyage of the Sova (1957-58), some ad

of the Copepoda were observed in surface water of Sts. 1, 49 and 50, and naup!
larvae from Sts. 7, 11 and 49. These adults and larvac were also found in
samples of the fifth voyage. Besides the Copepoda, Oikopleura of the Appendicula
and a larva of the Ophiuroidea were detected in the plankton materials ta
respectively from St. 1 and St. 49 of the third voyage. These pelagic organi
were generally collected from rather warm subantarctic seas.

The low frequency of zooplankton excepting the Protozoa is evidently duc
the special method of collecting materials in 2 small amount of surface water.
consequence, in the investigation it has been impossible to study any species
the Euphausiacea, which are common as 2 representative crustacean macroplank
in the antarctic seas.

Species of the Copepoda in the study were usually taken from the subantarg

These probably belong to Calanus simillimus GI1ESBRECHT, (%
epus MATTHEWS, since the threc” fo
¢ surface lavers of the subantard

In the plankion samples of th

seas near Africa.
socalanus laticeps FARRAN OT Eucalanus longic
have been recognized as common specics of th

seas {VERVOORT, 1965).

6. Phytoplankton

Th .

e diatoms have been found O:_% as ﬁ~—<~OU~D=r—O= in the ﬁ—N-&nno: materials
fi I N . . .

taken from the antarctic and subantarctic seas between Antarctica and Africa.

Table 3. L
e M«“HE}“e\% diatoms -w?n:\& in the plankton samples obtained from the ssas
arctica and Africa during the thisd voyage of the Sova (1957-58) ‘

Station 1 3 45
7 8 91011 14 15 16 20
39 40 43 44 45 46 47 48
Coninnd:. 49 50
....n: r = = =« rff = rgff — = =

Plonkicniella T o= - - - - = =ff ~-fF f - — - =
Thalassiosira P - = —rr i R e R e
Stephanopyxis - o—rreror - R R e
Guinardia - e e it
Corethron - T T T - S-S - - - -fr -Irrro- -

Rhizosolenia ~ - —-rrfr r r rcrrrfrrroc-c¢rr.rrr ’
r - rr _ : - c
Bacteriastrum T rorrr FrEPTITIT O -IT r € € Cr o rm

Chatetocero, il
X Au ¢crrrr ocrfrror o~ - -
Biddulphia - fr - - - -1 r1rr1rrr1r =T
Eucampia _. e e it £
Climacodium T _ - T T T s s
Fragilaria o R T
Asterionella r - -If = = = - = - - = - = = - ===~

Synedra e
. - =rrrr OrfIT - = ~ - -0
Thalassionema r - - -~ =-===-=-T7Trrrr-r
Nitzschia _ el e
m: man X - T T T S oo mmmmm
Y> ¢: common, r: rare, rr: very rare.

- surface water of th av ra of
rom f: .
e seas have been obtained mmvﬁnmnm of the Wn:n. a the

Hiatoms illari
.EE&:%WM»QM»M%W—\NR»& as recorded in Table 3. The prominent genus of th
! dintome e ?ﬂﬂcnnﬂa ﬂr__n M.:mn of the subantarctic is Rhizosolenia. No .‘o:“
houch in surface water of the ice se : i
gh protozoan plankton was obtained. Therefore, it Mwﬁnmﬁnmﬁuwﬁmmcmﬂ_
X e

requency of
. occurrences of prot
020 i :
On 1n such an jce sea P an plankton is superior to that of phytoplank-
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7. Distribution of the Protozoan Plankton

. . lled
According to Table 4, 17 stations at which no moad of wnﬂ%wwﬂvﬂ. ww %o 3
from surface water, have been umbered among 50 stations, whii¢

i has been obtained as shown in the Huzn w u...noB the Rwﬂm__ﬁ. %
..H_M m_.wmow..—wn the protozoan plankton is more widely Qa:._v::&. ﬁrumr “wsnn.
Euwwﬁ_ﬂos in cold surface water of the antarctic seas. ..H.rnnnmn”,_.n.w »Muaunc o
is the most predominant group among various P o
w_,oamwowrn seas between Antarctica and Africa, where the collectio

i rials taken a!

several forms of the protozoan plankton were found in aum ﬂwﬂRmS&gm n
a

m”w:ozmoniw::iuﬁnn:nwaﬁ

he coast of South Africa, t v
ras about 2°C, and 1§
i v re of surface water was ]
latitude S60° where the temperatu :
e in the antarctic sca

i off Syowa Station.
open lagoons free from ic

Loy W et st i dd

s

O

Table 4.

B e

Station

Distribution of 42 forms of the pelagic Protozoa found in the materials of the third voyage
of the Sova taken from the antarctic and subantarctic seas between Antaretica and Africa.

~ 1 457 8 9101112141516 181920 2] 22 23 85 36 37 39 40 41 awi‘u‘lm.ﬁa‘wluo

Distephanus speculus
Exuviaella antarctica
Amphidinium acutissimum
Gymnodinium cinctum
Gymnodinium baceatum
Gyrodinium lachrymum
Gyrodinium glacialis
Noctiluca scintillans
Gonyaulax spinifera
Gonyaulax turbynei
Peridinium curtum
Peridinium nanum
Peridinium incertum
Ceratium fusim
Ceratium furcum
Ceratium lineatum
Globigerina bulloides
Didinium gargantua
Didinium balbianii
Tiarina fusa
Strobilidium conicum
Strobilidium striatum
Strobilidium diversum
Strobilidium antarcticum
Strobilidium dongatum
Tintinnopsis bacillaria
Tintinnopsis radix
Stenosemella nivalis
Stenosemella avellana
Codoncllopsis glacilis
Laackmanniella naviculae fera
Helicostomella antarctica
Protocymatocylis pseudoconica
Cymatocylis kerguelensis
Cymatocylis parva
Cymatocylis cristalling
Cymatocylis brevicaudata
Metacylis corbula
Dictyocysta polygonata
Burraopsis ollula
Bursaopsis conicoides
Daturdla frigida

Number of examined species
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8. Occurrences of the Protozoan Plankton

The porthern limit of drifting ice-bergs, namely the polar front, crosses nearly
along the latitude of S50° at the middle of the seas between Antarctica and
Africa, where the present research was made, and the band of low salinity appers
slong the polar front during the summer of the Southern Hemisphere (Ostarorr,
1965). In the study the seas of the South Indian Ocean are separated into the
antarctic sea and the subantarctic sea by the characteristic band of sea water re-
garding salinity.

Of 50 stations of the third voyage of the Soya, Sts. 6 and 47 are distributed
in the band of low salinities, Sts. 745 in the antarctic sea, and Sts. ]~5 and Sts.
8-50 in the subantarctic warm sea. Temperature of surface water at the stations
shows marked degrees of 4.5 to 5.1°C between the antarctic sea south of the band
and the subantarctic sea north of the same.

The protozoan plankton treated in the study consists of the following three
Eroups related to the temperature of sea water: (1) cosmopolitan species of warm
pwater, such as, Distephanum speculus (EHRENBERG), Exuviaella marina Cienko, Noc-
iluca scintillans (MACRARTNEY), Gonyaulax spinifera (CLAPAREDE & LACHMANN) Cera-
ium fusum (EHRENBERG) and Ceratium furca (EHRENBERG) of the flagellates, Globigerina
bulloides ’OrpiGNY of the pelagic foraminifera, and Tintinnopsis radix (ImHOF),
picnosemella nivalis (MEUNIER), Metacylis corbula Koroip & CampBELL, Dictyocysta

onata Korolp & CampeeLL and Dadayiella ganymedes (ENTzZ) of the ciliates; (2)
old water forms occurring either in the arctic sea or in the antarctic sea, for
xample, Didinium gargantua MEUNIER, Tiarina fusca (CLAPAREDE & LAGHMANN),
wntinnopsis glans MEUNIER and Tintinnopsis Simbriata MEUNIER of the ciliates; (3)
pecies peculiar to the antarctic sea, namely Laackmanniclia naviculaefera (LAACK-
ANN), Protocymatocylis and Cymatocylis spp. of the Order Tintinnida.

F surface water of the antarctic and subantarctic seas, the ciliates are most
perior in number of examined forms, being 44, then the flagellates follow, as
| have been studied from the same materials. A single species being found,
h¢ rhizopods are very poor in number of forms in these seas.

1. Chromonadea (Flagellata)
.Zo% of 81 planktonic forms of the flagellates belong to the Order Dinofla-
! llida excepting a silicoflagellate, and in the order are comprised many species
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of the unarmored family, Gymnodinidae, and of the common armored, Peridinig
It is a remarkable characteristic of the protozoan plankton that the dinof
lates carrying no shell are representative pelagic organisms in the antarctic
Important species are Amphidinium acutissimum ScuiLLER and Gyrodinium lachs
(MEUNIER), which are common and wide-spread in the seas where the rese:
was made. In the other family, Peridinidae, comprising several common gen
many forms of the three large genera, Gonyaulax, Peridinium and Ceratium, b
been obtained. Of these, Ceratium spp. have been generally found in plan
samples collected only from warm subantarctic seas. The fact shows that stg
floating power of forms of the genus owing to 2 morphological structure, is pl
ably unsuitable to plankton lifc in cold antarctic seas. On the other hand,
eral species of Peridinium peculiar to the antarctic seas. have been observed, hay
a morphological structure suitable to floating life in antarctic seas- {
Besides the flagellates recorded in the paper, many dinoflagellates have i
reported from the antarctic seas as follows: Phalacroma cornulum PeTERS, Dinof
suberculata MANGIN, Diplopeltopsis granulosa BALECH, Podolampas antarctica B
Peridinium antarcticum SCHIMPER, P. turbinatum MaNGIx, P. varicgatum PETES
archiovatum BALECH, P. adeliense BaLECH, and about ten new species of Peridi
recorded by BaLecH (1947, 1958, 1962, 1965) from the antarctic seas. From
author’s and BALECH’S studies on the antarctic plankton, it may be said

Peridinium spp. are the predominant planktonic organisms among pelagic §
lates in the antarctic seas.

8.2. Rhizopodes
In the examination only one species of the pelagic foraminifera, Globig

bulloides ’ORBIGNY, has been studied as a v_m:.:o:mn organism of the Rhizopod
From the samples of the bottom depoists of the antarctic sea off Syowa Staf]
the tests of Globigerina pachyderma (EHRENBERG) have been found by Uchio (1
but the latter species has not been found as a pelagic organism in the exam
tion.
deposits of the seas where the research was made, some antarctic and subantai
species have been reported as follows: by Naxasexo (1959) Liosphaera anta

NAKASEKO, Cenosphaera antarctica Naxkasexo and other 4 forms of the genus,

cosphaera miocenica Naxasgxo, T. antarctica NAKASEKO, Cromyosphaera nipponica Ni
gERO, and Actinomma yosii Nakaseko and other 4 of the same genus, by Havs (1
Spongoplegma antarctica HAECKEL, Lithelius nautiloides PopOFsKY, Tricerapyris anta
(HAECKER), Helotholus histricosa JORGENSEN, Peromelissa denticulata (EHRENBERG)]
Theocalyptra davisiana (EHRENBERG) as an antarctic form, and by the latter a ]
9 species as a subantarctic form. Besides these records, Challengeron sp. and
lonche zanclea HERTWIZ have been reported by BaLecH & EL-SaveD {1965}
plankton samples collected from the Weddell Sea.

8.3. Cillates

In the study the planktonic ciliates consist mainly of two large groups §
and without a lorica. The former is composed of forms of the Order Tinting

In the study no form of the Radiolaria has becn observed, but from the bog
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and %n._uzﬁ of species of the genera Didinium, Tiarina and Strobilidium i
usually in cold waters. Of these common genera the last, Strobilidi onnﬂ._:._“m
largest and commonest genus among the Ciliatea in the m:::.n:n cubantartic
scas, where the research was made. ¢ and subamartic
w.rn “.5:::&.» carrying a lorica is the most important order of marine plank-
ton for ~=n following reasons: (1) many species frequently appear n<n3.€rn_ﬂ and
arc usually commonest in zooplankton; (2) most of the Tintinnida are typicall
”aﬂ“”%,wrmos_\,mMm«w:om«»mr.,nwn_. conditions that many forms may be &n?N.ﬁuMm»H
. properties of sea water or characters of an oceani ;
all species of the genera, Parafavella and Piychocylis, hav g ey o
_h.rn unn.._% m_.w.a subarctic seas, while :_omnuo‘. P«wi&yw&”nweﬁwﬁﬁww _N_...q _.M”M
nﬂﬂnomsm us_.__mroc._ exception from the antarctic and subantarctic «num.& These
Ty irﬂms‘n genera have never shown the bipolar distribution of planktonic
e 1o65) is %a:n,am:w seen in most genera of zooplankton (Hapa, 1957;
Lo om e . _,A.vnn_nm of the genera. having a lorica with foreign _uwn.mn_o.m
anached on th :9._ unn.. such as u...ﬁ»_aa&_::. Tintinnopsis, Stenosemella, Codonellopsis
. vM«n:P Qv:.ﬁ:«. occur in neritic waters. In the study 11 of these
fenera have bec anB:..nm. Therefore, the antarctic and subantarctic seas where
ey o oo s made, are more or less neritic in property of water. The pro-
e e wOn“uMMHlMppww _.wh“:”nnMn Mnum is Wnovmc_«. attributed to mud, sands,
b ¢ | -bergs to seas from the land of Antarctica. Be-
_osmms_mrﬂowﬂwm_.ﬂ:na Nnmvon_nm of the genera peculiar to antarctic snﬁoﬂm_mﬂn Nn_.
oo B M,Hm en reported by Laackmann (1903), BaLecH (1947, 1958b, 1962)
& Cammon & 2 AYED (1965} _.3.3 the antarctic seas: Protocymatocylis vas Koroip
F>>nzz>zzu. 03»3&.5 convallaria LaackMAxN, C. affis LAACKMANN, C. nobilis
w.)n>zvmm..r.0 ..\MMHEFWMMM“”“”_,“WO &ﬂm@i: %(?»nxz>zxv. C. digitulus Koroip
e . C. - , C. vanhdffeni (LAACKMANN), ect. In iti
o .um;. n__u.wn‘m.wnwi_:m mvnn.nm._dvodoa from antarctic waters :uvcn not UnnMaoM““‘””._MM
NS gherid ,Mm.”ﬂ..a xﬂﬁn&?ﬁ:.aaﬁa (LaackManN), Cox. frigida (LAACKMANN)
s < ) AACKMANN, 1909; Bavrech, 1947, 1958;
:wmmww”mM.E .waw@mu.. Mb.%?e%&a antarctica BaLech (1962), Mbieo‘%mm‘“:.”\,”’”nw
wasn) 1908 QM.E quinguealata (LAACKMANN) (1909), Salpingella acuminatoides (Laack-
:‘>>nxz>zz. _wonmow.ﬂn (LAACKMANN) (1909) and S. laackmanni Koroip & CAMPBELL
o oa. ; BaLecH & EL-SavED, 1965). Loricae of the forms which have
served in the study, are generally g0 long or so large that it is difficult

to collect i
them with a small amount of surface water, on which the study is based

_—.Oﬂ_ T i f W, -
a
ble 5 mTO‘:SN nnaﬁnﬂﬂncam of surface water at the times of collect

ing th . L

voﬂ:awww.vﬂﬂnwwopm =“n Order Tintinnida, it may be regarded that 5°C is a rough

o %nnmnmnmo MB@Q»ES between .En antarctic sea and the subantarctic

vamely, Trogmopss NBo,‘,z"_o the antarctic w.:a Subantarctic seas are only 3 of 28,

otudongpivn T .Hhr E_M EUNIER, wE.s.c?: conicoides n. sp. and Protecymatocylis

rescanch s a. e last shows the widest distribution in the seas where the
made. Besides these, 15 have been observed only from the antarctic

Ca,
and 10 from the subantarctic. Of those, 8 forms have been collected from
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Table 5. Oceurrences of the species of the Order Tintinnida in relation to
surface waler emperature of the antaretic and subantaretic seas. v

Water temperature °C Over 10 10-5 5-0 Under 0

Tintinnopsis glans
Tintinnopsis fimbriata
Tintinnopsis bacilloria

Tintinnopsis radix
Stenosemella nivalis

Stenosemella perpusilla L
Stenosemella avellona
Codonctlopsis soyai
Codancllopsis glocilis
Codonellopsis gaussi
Laackmanniella naviadaefera

Mol 1, tnyeli
M

1

Protocymatocylis p

Protocymatocylis subrotundata

Cymotocylis kerguelensis

Cymatoeylis parva
Cymatooylis eristallina
Cymatocylis brevicaudata
Cymatocylis calyciformis

Craterella perminuta
Metacylis corbula

Parapealotrica meridiana

Undella antarctica
Dictyocysta polygonata L
Bursaopsis ollulo

Bursaopsis conicoides _
Dadayiclla ganymedes b
Daturella frigida ﬁ

7 13 8

Number of species 9 _

cold water below 0°C, while 9 from surface water warmer than10°C, and
greatest number of specics (13) has been recorded from the sea of 0 to 5°Q
temperature of surfacc water. From the results of the study, it seems that
antarctic protozoan plankton is fond of moderate cold water of 0 to 5°C.
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