Loricate and Scale-Bearing Protists from Litzow-Holm Bay,
Antarctica I. Species of the Acanthoecidae and the

Centrohelida found at a Site Selected on the Fast Ice
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Abstract: By means of an electron microscopical study, two new
species, six known species and seven forms of unidentified loricae of
the Acanthoecidae (Choanoflagellida), two species of the Centrohelida
(Heliozoa), and a type of spine scales of unknown taxon were found
in the sea ice and sea water at a sampling site selected on the fast ice
near the last mooring point (69°06.75'S, 37°24.6'E) of Icebreaker Fui
in Litzow-Holm Bay, Antarctica, in the 1979-1980 season. Two new
species were named Parvicorbicula ongulensis and Saepicula leadbeateri.
However, most of species dealt with in the present paper are dis-
tributed widely in the Northern Hemisphere.

The species collected were distributed in the lower half part of
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the sea ice and in the water column from just beneath the ice to the
100 meters deep layer.

1. Introduction

The taxonomical investigations of the loricate protists such as choano-
flagellates concentrated in the Northern Hemisphere. About 60 taxa including
many new species have been previously recorded from marine localities extend-
ing from the Arctic to New Zealand (ELLIS, 1929; LEADBEATER, 1972 a, b,
1973, 1975, 1978, 1980; LEADBEATER and MORTON, 1974; MANTON and LEAD-
BEATER, 1978; MANTON and OATES, 1979 a, b; MANTON er al., 1975, 1980;
MOESTRUP, 1979; NORRIS, 1965; PARKE and LEADBEATER, 1977; REYNOLDS,
1976; THOMSEN, 1973, 1976, 1977 a, b, 1978a, b, 1979; THRONDSEN, 1970 a, b,
1974; TAKAHASHI, 1981).

In Antarctica, one of choanoflagellates, Parvicorbicula socialis, has been
found in 1960 (DEFLANDRE, 1960), and then in 1980, eight species including
one new species of the Acanthoecidae were recorded (Buck, 1980). Expansion
of knowledge in this field is expected.

The author participated in the summer party of the 2lst Japanese Ant-
arctic Research Expedition (JARE-21) in the 1979-1980 season. He collected
sea ice and sea water samples from three sampling stations on the fast ice
near the Ongul Islands in Lutzow-Holm Bay, Antarctica. In this paper, the
results obtained from one sampling station selected near the last mooring point

of Icebreaker Fuir are reported.

2. Materials and Method

Water samples and sea ice used were collected at a site selected on the
fast ice near the last mooring point of Icebreaker Fuisr (69°06.75'S, 37°24.6'
E) in the 1979-1980 season. The sampling was carried out on 2Ist to 23rd
January 1980 (Fig. 1). An ice core sample of 9cm diam. and 173cm long
was taken with an ice auger and was cut into five pieces; 20, 30, 40, 36, and
32cm long from the bottom to the surface according to the appearance. Then
each piece was melted at room temperature in the laboratory on board the
Fusi. Water samples in two 500 m/ bottles were collected from 12 layers; O,
2, 4, 6, 8, 10, 15, 20, 30, 50, 100 and 150 meters in depth with a Van Dorn
bottle through an ice hole. A half aliquat of melted water of an ice piece and
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Fig. 1. Map showing the sampling station in Liitzow-Holm Bay, Antarctica.

one of two water samples taken at every layer were fixed with 10 % glutaral-
dehyde (GA) and successively with formalin. All fixed samples were transport-
ed to the laboratory at Kobe University.

Melted but unfixed water of ice samples and the rest of sea water samples
were separately filtered through 50 gm net and then concentrated to one mil-
liliter by centrifuge (3000 rpm for 10 min). Drops of each of the concentrates
were placed on five collodion-carbon coated grids. After being dried and rinsed
with distilled water, the grids were dried again and preserved. The remains of
the concentrates were fixed with 10 % GA for 30 seconds and subsequently
with 1 % O30, solution for two minutes, and then were washed twice with
distilled water by centrifugation. Drops of the fixed samples were placed on
five grids and dried at 40°C in an oven and then preserved. The grids were
shadowcast with Pt-Pd alloy at an angle of ca. 20° and examined with a JEM-
100B-STEM electron microscope.
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3. Results and Discussion

15 species including two new species and seven

unidentified species together with two heliozoans and a type of undescribed

scale were found. The species observed are listed in Table I..

Table 1. List of the species collected from Liitzow-Holm Bay, in January 1980.

Acanthoecidae (Choanoflagellida)

Bicosta antennigera MOESTRUP, 1979

B. spinifera (THRONDSEN) LEADBEATER, 1978
Calliacantha natans (GRGNTVED) LEADBEATER, 1978
Crinolina aperta (LEADBEATER) THOMSEN, 1976

e
H W= O

15.

A A B el b

Diaphanoeca multiannulata Buck, 1980

Parvicorbicula socialis (MEUNIER) DEFLANDRE, 1960

P. ongulensis sp. nov.

P. sp. (Sp. no. 9)

Pleurasiga sp. (aff. P. orculaeformis sensu LEADBEATER, 1973)

Saepicula leadbeateri sp. nov.
. “N” in MoEsTruP, 1979

. Sp
. Sp.
. Sp.
. Sp.
Sp.

no.
no.
no.
no.

15
17
21
24

Centrohelida (Heliozoa)
1. Pinaciophora fluviatilis GREEFF, 1875 in PENARD, 1904

2. Acanthocystis sp.

Unknown species
1. Sp. «S”

3.1. Description of the species
Acanthoecidae (Choanoflagellida)
1. Bicosta antennigera MOESTRUP in N. Z. J. Bot., 17, 61-95, 1979.
Lorica Y-shaped, composed of seven costal strips. Anterior spines, 32-33

gm.long, consist of two costal strips each; longer anterior costal strip ca. 25

p#m long and shorter basal costal strip 7.5-8 gm long. Lorica chamber V-form,

composed of two costal strips, ca. 8 #m long. Posterior spine, ca. 25 ¢m long,

tapered and joined with the end of lorica chamber.

This species was first found in Kaikoura, New Zealand (MoESTRUP, 1979),
and then it was collected from the Weddell Sea, Antarctica (Buck, 1980),
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and Arctic (MANTON et al., 1980).

2. Bicosta spinifera (THRONDSEN) LEADBEATER in J.-Mar. Biol. Assoc. U.
K., 58, 511-515, 1978. ‘
Basionym: Salpingoeca spinifera THRONDSEN in Br. Phycol. J., 5, 87-89, 19-
70. (PL 1, Figs. 2-4)

Lorica Y-shaped, whole length 63-80 um, composed of seven costal strips;
two unequal anterior long spines, longer one 24-30 #m long, the other 18-22
um long, four costal strips of lorica chamber and one posterior costal spine.
Lorica chamber composed of four costal strips usually crossing each other. Pos-
_terior spine tapered, 24-32.4 pm long. Cell long ellipsoidal, 5-9 #m long
and 3 #m wide, with one acronematic flagellum of 36 x#m long.

This species was first found in Bear Island, 74°30’N, 25°E (THRONDSEN,
1970 b), subsequently in the coast of Norway (LEADBEATER, 1972a), the Ba-
rents Sea (REYNoOLDs, 1976), the Weddell Sea, Antarctica (Buck, 1980), the
Arctic and South Africa (near Cape Town) (MANTON et al., 1980).

3. Calliacantha natans (GR6NTVED) LEADBEATER in J. Mar. Biol. Assoc. U. K.,
58, 511-515, 1978.

Basionym: Salpingoeca natans GR@NTVED in Meddr Danm. Fisk. og Hav-

sunders, N.S. 1, 3-13, 1956. (PlL. 2, Figs. 5,6)

Lorica composed of one chamber, 8-10 gm long, with three anterior spines,
20 ym long, and one posterior spine, 25 #m long. Lorica chamber consists of
five to six longitudinal costae and two transverse costae, one of which formed
the anterior costal ring, 5-6 ym wide. Anterior spines join with the anterior trans-
verse ring, posterior spine with the converged end of lorica chamber. Over-
all lorica length 55-60 gm.

This species is distributed widely in coastal waters of both hemispheres
(MANTON and LEADBEATER, 1978). There are miner differences in spine length
and lorica size between specimens from each locality (LEADBEATER, 1972 b;
MANTON and LEADBEATER, 1978; THOMSEN, 1973). The specimen from Lutzow-
Holm Bay is larger in size than those from other localities.

4. Crinolina aperta (LEADBEATER) THOMSEN in Norw. J. Bot., 23, 33-51, 1976.

Basionym: Diaphanoeca aperta LEADBEATER in MANTON et al., in Proc. R.

Soc. Lond. Ser. B, 189, 15-27, 1975. (Pl. 2, Figs, 7, 8)

Lorica trapezoid in side view, overall height 41 gm, open at both ends,
composed of 12 longitudinal costae and two transverse costal rings, 15-15.5 gm
diam. at the anterior transverse ring, 19 gm diam. at the posterior transverse
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ring. Longitudinal costae consist of nine costal strips each. Anteriorly, one cos-
tal strip of each longitudinal costa projects beyond the anterior costal ring,
and posteriorly, four costal strips project beyond the posterior costal ring. The
posterior free end costal strips reduced in thickness and length towards apex,
from 5 #m to 4 pm in length. Both the anterior and posterior transverse costal
rings consist respectively of 12 costal strips, each 5 ym long and L-shaped, and
located at a distance of 4 iongitudinal costal strips from each other.

The present specimen differs from the type in having smaller sized lorica,
only one anterior free end costal strip (two in the type), and four longitudi-
nal costal strips between two transverse costal rings (five in the type), but are
similar to the specimens from the Weddell Sea, Antarctica in size of lorica.
Further investigations on this species from more localities are needed in order
to determine whether the above-mentioned differences in lorica structure are
caused by environmental factors in each locality or other factors.

5. Diaphanoeca multiannulata Buck in CRREL Rep., 80 (16), 1-26, 1980.

(PL. 3, Figs. 9, 10)

Lorica barrel-shaped, 55-60 pgm high excluding posterior spine, 24-25 pm
wide (maximum), composed of 12 (or 11) longitudinal costae converging at
posterior end and five transverse costal rings. Longitudinal costa consists of 12
(or 13) costal strips, each 6 zm long, one and a third costal strips project as
free end spines beyond the anterior transverse costal ring. Transverse costal
rings consist of 10-11 costal strips each, ca. 6 ym long, and spaced at intervals
of one and a third, four and a half, six, eight and nine costal strips from an-
terior end of longitudinal costae. Overall length 61-66 #m.

This species was found in the sea water, sea ice and puddle water of the
Weddell Sea, Antarctica in February and March 1977 (Buck, 1980). The lori-
cae from Lutzow-Holm Bay are larger in size than the type (33+6-43+3
x21£2-25+2 pm in Buck, 1980). At present, it is recorded from Antarc-
tica only.

6. Parvicorbicula socialis (MEUNIER) DEFLANDRE in Rev. Algol., 3, 183-189,

1960. (Pl. 3, Figs. 11, 12)

Lorica funnel-shaped, 12-13 pgm high, 15 gm wide at anterior transverse
costal ring, composed of 10 longitudinal costae and two transverse costae. Lon-
gitudinal costal strips between the anterior transverse costal ring and the pos-
terior one, 10 in number, 6 #m long, rounded and flattened at the anterior
end and joined by T-conjunction with the anterior transverse costal strips, each
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5 pm long, about four pairs of third longitudinal costal strips converged with
each other at posterior end and connected with the cell chamber.

This species is distributed widely, in the Arctic, Denmark, the Atlantic
Ocean between Ireland and Portugal, the Mediterranean, and Antarctica (DE-
FLANDRE, 1960; THRONDSEN, 1974; Buck, 1980).

7. Parvicorbicula ongulensis sp. nov. (Pl. 4, Figs. 13, 14)

Diagnosis: Lorica funnel-shaped, 34-35 gm high including posterior spine,
composed of 14 longitudinal costae and three transverse costal rings. Longitu-
dinal costae consist of five costal strips each, converged at posterior end, strips
5-5.5 pm long. Posterior spine consists of two or three costal strips, 10-10.5 gm
long. Anteriorly, one costal strip of each longitudinal costa projects as free end
spine beyond the anterior transverse costae. Transverse costal strips slightly
curved, 4-4.2 ym long, slightly thicker than longitudinal costal strips, reduced
in thickness at both ends, and 1/4 to 1/5 of each loosely overlapped. Anterior
and second transverse costal rings consist of 14-15 costal strips respectively,
posterior transverse costal ring of five to seven strips. Transverse costal rings
spaced at intervals of one, one and a half, and one and a half costal strips
from anterior end of longitudinal costae.

Cell ovoid, 3.5 x 3.0 #m, with one acronematic flagellum, 8 gm long, situat-
ed in the posterior half of lorica.

Type figure: Fig. 13.

Habitat: Sea water under sea ice, found in Lutzow-Holm Bay, Antarctica,
January 21, 1980.

This species resembles P. pedicellata LEADBEATER in the basic lorica com-
position and lorica appearance but differs in having larger sized lorica and
larger number of longitudinal costae. Both related species are less like other
species belonging to genus Parvicorbicula in lorica structure, and have some
resemblance to members of genera Campanoeca and Acanthoecopsis. It must be
investigated whether both species should be kept within this genus, Parvicorbi-
cula.

8. Parvicorbicula sp. (Sp. no. 9). (Pl. 4, Figs. 15,16)

Lorica funnel-shaped, 17-18 gm high, 18-19 ym wide, composed of four
longitudinal costae, two transverse costal rings and posterior cell chamber. Lon-
gitudinal costae consist of three each costal strips, stretched from the anterior
costal ring to the posterior end. Both transverse costal rings consist of eight
costal strips each, equal in diameter. Anterior tip of the anteriormost costal
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strips of the longitudinal costa biforked and joined with the center of every
second of the anterior transverse costal strips (T-conjunction), posterior end
of it rounded and connected to end of every second of the posterior transverse
costal strips (end-to-end conjunction). Second costal strips of the longitudinal
costae identical to the anteriormost strips in the structure. Posterior strips of
the longitudinal costae rounded at both ends but swollen at anterior end, form-
ing a small cell chamber. Total costal strips composed of the lorica 28 in
number.

The present specimen is similar to P.circularis THOMSEN in lorica compo-
-sition and in structure of costal strips, but there are some differences between
them. The lorica of P. circularis is composed of 26 costal strips; eight of
anterior transverse costa, six of posterior transverse costa, and three of each
longitudinal costa. However, it is maintained that the actual number of costal
strips is larger because of duplication of costal strips in the postérior transverse
costa and presence of supernumerary strips in the hind end of the lorica (THOM-
SEN, 1976), but the diameter of the posterior transverse costa (20 gm) is
smaller than that of the anterior transverse costa (30 gm) as is illustrated in
the type figure (Fig. 29 in THOMSEN, 1976). On the other hand, in this spec-
imen from Liitzow-Holm Bay, both transverse costal rings are the same in the
number of costal strips and in diameter.

It is difficult to judge whether the specimen from Lutzow-Holm Bay is
within the normal variation of P. circularis. Further investigation is required.
9. Pleurasiga sp. (Sp. no. 4). (Pl. 5, Figs. 17-19)

Lorica barrel-shaped, 25-28 pgm high, 16-20.5 gm wide, composed of 12
longitudinal costae and three transverse costal rings. Longitudinal costae con-
verged at posterior end, each consists of four costal strips of 6.7 ym long; trans-
verse costal ring consists of 12 costal strips of 5-5.2 gm long. Anteriorly,
1/4 of the longitudinal costal strip projects as free end spine beyond the ante-
rior transverse costal ring. Costal strips of second and third transverse costal
rings and longitudinal costal strips connected with each other by “end-to-end
conjunction”. Transverse costal rings spaced at intervals of 1/4, 1+3/4, and one
of costal strips from anterior end of longitudinal costae. Cell with collar, sphe-
rical, 3 pm diam., collar 5 gm high, situated in posterior half of lorica.

This specimen is very similar to P. orculaeformis sensu LEADBEATER but
differs in having free end costae, though they are very short, and larger sized
lorica.
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10. Saepicula leadbeateri sp. nov. (Pl. 5, Fig. 20)

Diagnosis: Lorica bell-shaped, with two slight constrictions, 16.5 gm high,
composed of open anterior part consisting of nine to 10 thick and slightly
curved costal strips, cell chamber consisting of ca. 18 slightly oblique costal
strips, and ca. 20 thick transverse costal strips on the anterior part. Longitudi-
nally or obliquely arranged costae consist of three costal strips each, the
anterior and second costal strips cut sharply and pointed at anterior end and
abruptly cut at other end, strips 5.8-6 gm long. Transverse costal strips botu-
liformic, 2.5 gm long and 0.22 gm thick, loosely deposited.

Type figure: Fig. 20.

Habitat: Sea ice, found in Lutzow-Holm Bay, Antarctica, in January 21,
1980.

This species is distinguishable from other species (LEADBEATER, 1980) in
having elegant lorica proportion, peculiar transverse costal strips, no anterior
ring and no transverse costae on the posterior chamber. It has some resemblance
to Calliacantha in having diverging anterior costal strips and conical lorica
chamber, but it can be distinguished at a glance by its elaborate and conspic-
uous lorica construction. It seems to be the best at present to place it in this
genus.

11. Sp. “N” in MoesTtRUP, 1979. (PlL. 5, Fig. 21)

Several disturbed loricae were collected from 100 meters deep layer. This
is distributed in both hemispheres (MOESTRUP, 1979).

12. Choanoflagellate Sp. no. 15. (Pl. 6, Fig. 22)

Lorica bell-shaped, composed of one lorica chamber, 10 gm high and 8
pm wide, with 12 free end costal strips, each 3.8 um long, and one long del-
icate peduncle, 14-15 gm long. Lorica chamber composed of 12 spirally arranged
costae and transverse costae. Anteriorly, one costal strip of each spiral
costa projects as free end costa beyond the anterior transverse costae. Posterior
peduncle composed of lorica receptacle consisting of 12 diverging thick costal
strips of 3.8 ym long and long stalk consisting of five to seven costal strips.
Posterior end of lorica chamber held by lorica receptacle.

The undescribed lorica was collected from the bottom part of sea ice.

Furthermore, three kinds of undescribed loricae were collected.

Lorica of one kind (representing Sp. no.17) is 6.5 gm high and 4 gm

wide, and is composed of curved costal strips of 2.8-3.7 ym long and 0.05 gm
thick (Pl. 6, Fig. 23).
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Lorica of the second species (representing Sp. no. 21) is 5.4 gm high and
5-6 ym wide, with short free end costae, and is composed of relatively close
arranged costal strips of 2.7-3.4 pgm long and 0.05 #m thick (Pl 6, Fig. 24).

Lorica of the third kind (representing Sp. no. 24) is bell-shaped, 12.6-
14.5 pm high and 7-11 gym wide, and is composed of longitudinal costae, spi-
rally or transversely arranged costal strips, and 12-18 free end costal strips, 7-
9.7 pm long. Transverse costal strips are deposited mainly at anterior end of
lorica and spiral ones scattered on the lorica chamber, 3.8-5.9 ym long (PI. 6,
Figs. 25, 26).

Centrohelida (Heliozoa)
|. Pinaciophora fluviatilis GREEF, 1875 sensu PENARD, 1904 in THOMSEN,

Protistologica, 16, 359-373, 1978.

Syn. Potamodiscus kalbei GERLOFF (1968). (Pl. 7, Figs. 27, 28)

Plate scale circular to slightly elliptical, 5.8-5.9 gm X 4.8-5.2 pm, with 10-11
large holes arranged in concentric hexagonal rings, 0.7 gm diam., and scattered
internal struts which are seen as black dots in transmission electron micro-
graphs.

This species is covered with one type of plate scale with 10 large holes
to typically 19 ones. The present specimens have a smaller number of large
holes than those from other localities in the Northern Hemisphere. This record
is the first from Antarctica.

2. Acanthocystis sp. (Pl. 7, Fig. 29)

Plate scales elliptic with one longitudinal central rib, 1.7-1.8 pym x 1.2 pgm,
spine scales consist of reniformic base plate, 0.8-0.9 gum X 0.5 #m, and long,
tapered and slightly spiralled spine, 6-6.5 #m long and 0.07 gm max. across.

Some fragments of lorica were collected from the surface part of sea ice.

Spine scales of unknown species (representing Sp. “S”) were collected
from the bottom part of sea ice. The scale is composed of triangular base
plate with complicated structure and spine with triforked base and thickened
apex. As the same scales were collected from an ice-covered lagoon, Lake
Saroma, Japan, this species seems to be of world-wide distribution (Pl. 7, Fig.
30).

A new family, Acanthoecidae was described in 1965 by NorRIs (NORRIS,
1965). Eight new genera of this family and about 45 new species have been

described during the past twenty years, and specific lorica compositions of
about 15 known species have been revealed by electron microscopical studies
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(Buck, 1980; LEADBEATER, 1972a, b, 1973, 1975, 1978, 1980; LEADBEATER
and MoORTON, 1974; MANTON and LEADBEATER, 1978; MANTON and OATEs, 1979
a, b; MANTON ef al., 1975, 1980; MoEsTRUP, 1979; NORRIS, 1965; REYNOLDS,
1976; THOMSEN, 1973, 1976, 1977a,b, 1978a, b, 1979; THRONDSEN, 1970a, b,
1974). Almost all of these species have been recorded from the Northern Hem-
isphere because of the intensive research works there.

In the Southern Hemisphere, a few species have been recorded from the
coastal waters near Cape Town, RSA, and Galapagos Islands (MANTON er al.,

Liitzow-Holm Weddell New Zea- Lake
Species Locality Bay Sea land Saroma

Author Buck Moestrup Takahashi
1980 1979 1981

Acanthoecopsis apoda (0] 0
A. apinifera

A, unguiculata
Bicosta antennigera

B. minor

B. spinifera
Calliacantha multispina
C. natans

C. simplex

Crinolina aperta

C. 1isefiordensis 0]
Diaphanoeca grandis (6]
D. multiannulata
Parvicorbicula ongulensis
Parvicorbicula socialis

P. pulchella

P. sp. (Sp. no. 9)
Plearasiga sp. (Sp. mo. &)
P. reynordsii

P. sphyrelata

Saepicula leadbeateri
Salpingoeca cruciformis o
Savillea micropora
Stephanoeca urnula
Sp. "N" in Moestrup
Sp. no. 15

Sp. no. 17

Sp. no. 21

Sp. no. 24

o
0

o O o O
oo 0o o O

OO0 00O
o O
(oNe

o)

o0

Pinaciophora fluviatilis
Acanthocystis sp.

O OO 00000

Sp‘ 1" S!I

O ... Presence

Fig. 2. Occurrence of the Acanthoecidae and Heliozoa in Antarctica, New
Zealand and Japan.
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1980), 10 species from New Zealand (MoEesTRUP, 1979). In Antarctica, Par-
vicorbicula socialis has been recorded in the Adelie Land (DEFLANDRE, 1960)
and eight species from the Weddell Sea (Buck, 1980). By the present investiga-
tion, two new species of the Acanthoecidae and Pinaciophora fluviatilis of the
Heliozoa were found for the first time in Antarctica. Almost all identified spe-
cies distributed in the Antarctic sea water excluding three species, Diaphanoeca
multiannulata Buck, Parvicorbicula ongulensis and Saepicula leadbeateri, have
been recorded from the Northern Hemisphere. However, there are still eight
kinds of unidentified loricae and a type of spine scale of unknown taxon even
in the samples from the one sampling station in Lutzow-Holm Bay. It is ex-
pected that more species will be discovered in Antarctica.

3.2. Vertical distribution of the species (Fig. 3)

Of the Acanthoecidae, only one species was distributed in both the sea
ice and sea water. There are six species in the sea ice and eight in the sea
water only. The distribution of species which inhabit in the sea ice is restricted
in the lower half part of sea ice. The distribution of the family observed in
Lake Saroma, Hokkaido (TAKAHASHI, 1981) is similar to the present results.
In Lake Saroma, one species among seven species was distributed in both the
sea ice and sea water, three species in the sea ice, and the remaining three in
the sea water, though the species compositions of the Acanthoecidae popu-
lation in both localities differ from each other. On the other hand, among eight
species of the Acanthoecidae from the Weddell Sea (Buck, 1980), one species
was collected from the sea water only but it was collected from the sea ice of
Lutzow-Holm Bay. The other seven species were obtained from the sea water,
sea ice and puddle of the Weddell Sea. Six species among them were collected
from Lutzow-Holm Bay. Two of six were found in the sea ice and three in
the sea water. One species occurred commonly in both habitats.

The lorica number of the choanoflagellates per one grid may be considered
to indicate their densities in habitats. The vertical distribution of choanoflagel-
lates is shown in Fig. 3. Two peaks were seen in the bottom part of the sea
ice and in 10 meters layer of sea water. This fluctuation pattern in lorica num-
ber coincided with that of diatom valves.

Through the present work, it is clarified that the Antarctic Ocean is one
of the most interesting areas as the habitats of choanoflagellates and scale bear-
ing protists. Therefore, more extensive surveys of the species should be made.
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Fig. 3. Vertical distribution of species and vertical change of number of
lorica of the choanoflagellates per one grid at a sampling station
of Liitzow-Holm Bay, Antarctica, January 21 1980.
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upturned.

Bicosta antennigera; a lorica, posterior spine is

Bicosta spinifera; a typical whole lorica.
B. spinifera; a lorica in which costal strips of cell chamber do not cross.

An acronematic flagellum of B. spinifera.



No. 73. 1981] Choanoflagellates from Liitzow-Holm Bay 17

5.

Plate 2.
Fig. 5. Calliacantha natans; a whole lorica.
Fig. 6. C. natans; other lorica.
Fig. 7. Crinolina aperta; an intact lorica.
Fig. 8. C. aperta; a part of lorica showing L-shaped transverse costal strips and

“‘end-to-end conjunction™ of transverse and longitudinal costal strips.
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Plate 3.
Fig. 9. Diaphanoeca multiannulata; a whole lorica.

Fig. 10. A part of lorica membrane consisting of regularly arranged microfibrils.
Fig. 11. Parvicorbicula socialis; a whole lorica.

Fig. 12. P. socialis; apical tips of five longitudinal costal strips.
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B

Fig. 13. Parvicorbicula ongulensis sp. nov.; an intact lorica containing uniflagellated
cell.

Fig. 14. The same lorica (SEM).

Fig. 15. Parvicorbicula sp. (Sp. no. 9); a whole lorica.

Fig. 16. P. sp. (Sp. no. 9); longitudinal costal strips with biforked apical tip and
two curved transverse costal strips with obliquely cut both ends.
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Plate 5.
Figs. 17-19. Three loricae of Pleurasiga sp. (Sp. no. 4)
Fig. 20. Saepicula leadbeateri sp. nov.; a whole lorica.
Fig. 21. Choanoflagellate sp. “N” in MOESTRUP.

(R &R
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Plate 6.
Fig. 22. Sp. no. 15; a whole lorica.
Fig. 23. Sp. no. 17; a whole lorica.
Fig. 24. Sp. no. 21; a newly produced or disturbed lorica.
Figs. 25, 26. Sp. no. 24; a whole lorica and a probably newly produced lorica.
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Plate 7.
Fig. 27.
Fig. 28.
Fig. 29.
Fig. 30.

Pinaciophora fluviatilis; two plate scales.
P. flwviatilis; a plate scale is the same
Acanthocystis sp.; a part of envelope.

A spine scale of unknown taxon (Sp.

(FRERt

as the upper scale in Fig.

< tS”>.

27(SEM).



