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Table 1. Species attributed to Acanthoecidae Norris with some fine

structurral evidence.

Acanthoeca Ellis

A. spectabilis Ellis (1929)

A. brevipoda Ellis (1929)

Acanthoecopsis Norris

A. spiculifera Norris (1965)
A. apoda Leadbeater (1972)
A. asymmetrica Thomsen (1979)
A. unguiculata Thomsen (1973)
Bicosta Leadbeater
B. spinifera (Throndsen) Leadbeater (1978)
B. antenigera Moestrup (1979)
B. minor (Reynolds) Leadbeater (1978)
Calliacantha Leadbeater
C. natans (Grentved) Leadbeater (1978)
C. longicaudata (Leadbeater) Leadbeater (1978)
C. multispina Manton & Oates (1979)
C. simplex Manton & Oates (1979)
Crinolina Thomsen
C. isefiordensis Thomsen (1976)
C. aperta (Leadbeater) Thomsen (1976)

Diaphanoeca Ellis

grandis var. grandis Ellis (1929)
grandis var. minor Throndsen (1974)

aperta Leadbeater (1975)
cylindrica Leadbeater (1974)

multiannulata Buck (1981)

CRERCRERERE

pedicellata Leadbeater (1972)

Diplotheca Valkanov
D. costata Valkanov (1970)

(continued)

No.
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{continued)

Monocosta Thomsen

M.

fennica Thomsen (1979)

Parvicorbicula Deflandre

[/ [ | | D (Y (R | |

socialis (Meunier) Deflanre (1960)

campaniformis Leadbeater (1973)

circularis Thomsen (1976)

infundibuliformis Leadbeater (1974)

ongulensis Takahashi (1981)

pedicellata Leadbeater (1973)

pedunculata Leadbeater (1980)

pulchella Leadbeater (1974)
quadricostata Throndsen (1970)

serrulata Leadbeater (1975)

spinifera Leadbeater (1973)

Pleurasiga Shiller

P.
P

P
P.
P

orculaeformis Shiller (1925)

cupula Leadbeater (1972)
minima Throndsen (1970)
minuta Leadbeater (1972)

reynordsii Throndsen (1970)

Polyfibula Manton
sphyrelata (Thomsen) Manton (in Manton & Bremer, 1981)

14
P.
P
P

jro

caudata (Leadbeater) Manton (in Manton & Bremer, 1981)

elatensis (Thomsen) Manton (in Manton & Bremer, 1981)

hexacostata Manton (in Manton & Bremer, 1981)

stipitata Manton (in Manton & Bremer, 1981)

Polyoeca Kent

P.

dichotoma Kent (1881)

Saepicula Leadbeater

s.
S.

pulchla Leadbeater (1980)
leadbeateri Takahashi (1981)

*Salpingoeca James-Clark

S.

cruciformis Leadbeater (1974)

Saroeca Thomsen

s.

attenuata Thomsen (1979)

(continued)



(continued)

Savillea Loeblich

S.

o |

St

]

parva (E11is) Loeblich (1967)
micropora (Norris) Leadbeater (1975)

phanoeca Ellis

ampulla (Kent) Ellis (1929)
campanula (Kent) Boucaud-Camou (1966)
cauliculata Leadbeater (1980)

fn |0 (v |lu |lu |t |t |t |t (v ju (v |jn

complexa (Norris) Throndsen (1974)
constricta Ellis (1929)

demutiva (Norris) Throndsen (1974)

diplocostata var. diplocostata Ellis (1929)

diplocostata var. paucicostata Throndsen (1969)

elegans (Norris) Throndsen (1974)
kentii Ellis (1929)

norrisii Thomsen (1973)
pyxidoides Leadbeater (1980)
urnula Thomsen (1973)

*The genus Salpingoeca, however, is not included imn

No. /277

the family Acanthoecidae, the species S. cruciformis

has a lorica composed of siliceous costae,

species is tentatively included in this table.

and this
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Table 2. Water temperature of the surface waters on the .Shioya Coast
from April 26 1979 to January 17 1981.

DATE WATER DATE WATER DATE WATER
TEMP. (°C) TEMP. (°C) TEMP. (°C)

1979 4/26 14.5 1979 11/ 7 14.5 1980 6/12 20.1

5/ 7 15.5 13 18.8 17 19.8

15  16.5 20 18.1 25  21.1

22 18.5 27 16.7 30 23.0

29 21.3 12/ 5 14.6 /11 21.0

6/ 5 20.1 11 15.0 16 21.5

12 20.5 17 15.2 18 22.5

19 21.0 27 12.5 25 26.6

26 24.0 1980 1/ 9 12.0 30 23.0

7/ 3 23.9 16 11.1 8/ 5 23.7

11 24.6 22 11.3 13 24.7

17 21.1 29 9.8 26 26.2

24 23.1 2/ 5 8.6 9/ 5 25.2

31 26.1 12 8.6 12 24.5

8/ 7 25.7 20 7.5 17 24.6

21 27.3 25 8.2 10/ 3 23.3

29 26.8 3/ 5 8.0 14 22.7

9/ 1 24.7 11 8.7 17 21.9

6 24.0 18 9.3 30 19.4

11 24.5 25 9.8 11/14  18.4

22 24.8 4/ 4 10.5 21 17.8

26 24.4 8 13.1 22 17.6

10/11  23.0 23 13.1 12/ 1 17.2

17 21.9 30 13.1 16 12.7

24  20.5 5/ 7 13.4 26 12.0

30 20.3 12 16.4 1981 1/17 7.7

20 17.2
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Table 3. The length of collar and the number of tentacles composing the

collar in the species of Acanthoecidae.

LENGTH OF NUMBER OF
COLLAR(um) TENTACLES

Bicosta minor (Reynolds) Leadbeater

Heteropleura cruciformis (Leadbeater) comb. nov.

Calliacantha multispina Manton & Oates

C. simplex Manton & Oates
C. divergens sp. nov.
C

. campanulata sp. nov.
Saloeca paucicostata sp. nov.

Acanthocorbis apoda (Leadbeater) comb. nov.
A. umbellata sp. nov.

Diaphanoeca grandis E111s

D. caudata sp. nov.
Acanthoeca spectabilis E11is

Polyoeca dichotoma Kent

Parvicorbicula aff. socialis

Pleurasiga aff. orculaeformis in Leadbeater (1973)

infundibuliformis (Leadbeater) comb. nov.

cupula Leadbeater

tintinnabulum sp. nov.

minuta (leadbeater) Leadbeater
pulchella (Leadbeater) comb. nov.

minima Throndsen

reynoldsii Throndsen

paucicostata sp. nov.
tephanoeca diplocostata paucicostata Throndsen

QleimiPIPIPIPieIT

diplocostata paucissima subsp. nov.

elegans elegans (Norris) Throndsen

elegans tricostata subsp. nov.

[l v lw»v |»

costata (Valkanov) comb. nov.

2
1
3
2
2
3
1
2-4
2
2-4
3-5
3-6
3

5
3-4

1-3
1-2
2-3
2-4
2-4

3-5

20-30
20
20-30
50
30-50
40
20
30-40
10
20-50
20-40
20-35
30
30
20-30
20
20-25
40
10
20
20-50
20
15
20-25
20-25
20
25-30
20




Table 4. Nanoplankton groups predominant in the Shioya Coast from May 1979 to December 1980. Besides the total
cell numbers, to estimate the absolute abundance, the relative abundance and the relative constancy the
numbers of months in which cells of a group more than 100 cells/ml, the numbers of months in which cells
of a group more than 10%Z of total cell numbers and the numbers of months in which cells of a group more
than 1% of total cell numbers were indicated respectively. Samples collected from May to December in
both years were averaged.

total >100 >10%  >1% | total >100 >10%  >1% | total >100 >10% >1%
number cells/ml number cells/ml number cells/ml
Chrysophyceae 713 1.5 1.0 7.5 526 3.0 1.0 5.5 187 0.5 2.0 5.5
Rhaphidophyceae 300 0.5 0.0 0.5 300 0.5 0.5 1.0 - - - -
Prymnesiophyceae 558 2.5 0.5 5.5 558 2.5 0.5 6.0 - - - -
Bacillariophyceae 88744 10.5 11.5  12.0 | 88744 10.5 11.5 12.0 - - - -
Dinophyceae 4232 6.0 2.5 10.5 4118 6.0 3.0 11.0 114 0.0 3.0 4.0
Cryptophyceae 1845 5.0 3.5 8.5 1641 5.5 3.5 8.5 204 1.0 3.5 3.5
Eugrenophyceae 119 0.0 0.0 0.5 94 0.0 0.0 0.0 25 0.0 0.5 2.5
Prasinophyceae 1111 4.5 1.0 8.5 111 4.5 1.5 8.5 - - - -
Chlorophyceae 129 0.0 0.0 1.0 124 0.0 0.0 1.0 5 6.0 0.5 0.5
Ebriales 168 0.0 0.0 2.5 - - - - 168 0.5 3.5 8.0
Choanoflagellida 1047 3.5 1.5 7.5 - - - - 1041 3.5 10.5 12.0
Tintinnina 28 0.0 0.0 0.0 - - - - 28 0.0 0.5 2.5
Heliozoea 14 0.0 0.0 0.5 - - - - 14 1.0 0.0 3.0
Hyphonomycetes 156 1.0 0.5 1.0 - - - - 156 0.0 3.0 1.5
Unknown
cells with 633 1.0 1.5 6.5 633 1.0 1.5 7.5 - - - -
siliceous loricae
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Fig. 1. Map showing the sampling locality.
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terior end of the first longitudinal costal strips,
and type II (O), the second transverse costa connects
the middle part of the second longitudinal costal
strips.
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Fig. 10. Seasonal occurrence of Pleurasiga minuta with
type I (o), with anterior projection, and type II
(Q), without anterior projection.
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Fig. 11. Relationship between the length of lorica and
water temperature of Stephanoeca diplocostata pauc-
icostata ( ¢ ) and Stephanoeca diplocostata pauci-
ssima (0O).
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water temperature of Stephanoeca elegans elegans
(¢) and Stephanoeca elegans tricostata (O).
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Legends of Figures

Figs. 13 - 21.

Fig. 13. A cell of Stephanoeca diplocostata paucicostata
comprising a protoplast and a lorica. The protoprast bearing
on its anterior end an acronematic flagellum which is surrounded
by a collar of tentacles. Arrowhead indicate a tapered and
pointed anterior end of the flagellum.

Fig. 1l4. Just divided cells of Calliacantha divergens sp. nov.
The daughter cell covered with a bundle of costal strips. Arrow-
head indicates a short flagellum of the mother cell.

Fig. 15. Calliacantha divergens sp. nov. with a very minute
protoplast.

. Fig. 16. Calliacantha simplex without flagellum. The collar
tentacles developping very well.

Fig. 17. Barrel shaped lorica of Pleurasiga setoensis sp. nov.

Fig. 18. Conical lorica of Pleurasiga minuta. The anterior
end of longitudinal costae projecting beyond the first trans-
verse costa.

Fig. 19. A cell of Pleurasiga minima. The lorica comprising
a large anterior chamber and a small posterior chamber which
surrounds the protoplast.

Fig. 20. A lorica of Calliacantha multispina. Each spine
comprising one costal strip, which is thick, long, tapered and
pointed end.

Fig. 21. A cell of Acanthocorbis apoda comb. nov. Each spines
comprising 1 1/2 costal strips which are the same structure with
longitudinal costal strips.

Scales except Fig.18 : 10 ym (Fig.18 : 5 pm).

Figs. 22 - 31.

Fig. 22. A cell of Diaphanoeca grandis with 12 longitudinal
costae and 3 transverse costae. Scale : 10 pm.

Fig. 23. Spines of Diaphanoeca grandis. Two costal strips
forming spines. The anterior costal strips being thinner with
bifurcated tips. Scales : 5 pm.

Figs. 24 = 25, Amoenoscopa caudata gen. et sp. nov.

Fig. 24. Lorica comprising spines, a lorica chamber and a mas-
sive stalk. Each spine comprising two costal strips. Arrowheads
indicate a long massive stalk. Scale : 10 um,

Fig. 25. Three-toothed anterior ends of anterior costal strips
of spines. Scale : 5 pm,

Figs. 26 - 27. Acanthoeca spectabilis.

Fig. 26. Lorica chamber formed by spirally arranged costal
strips and spines of very complicated structure. Scale : 10 pm.

Fig. 27. Three toothed distal ends of costal strips forming
the spines. Scales : 0.1 pm.

Figs. 28 - 29. Polyoeca dichotoma.

Fig. 28. A lorica structure. Spines having a homologous struc-
ture with Acanthoeca spectabilis. Scale : 10 pm.

Fig. 29. Three thoothed distal ends of costal strips forming
spines. Scale : 1 pm.

Fig. 30. A stalked lorica of Diaphanoeca grandis with 10 lon-
gitudinal costae. Scale : 10 pm.
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Fig. 31. A lorica of Diaphanoeca grandis with 13 longitudinal
costae. Scale : 10 pm.

Figs. 32 - 41.

Figs. 32 - 34. Pleurasiga minima.

Fig. 32. Type I lorica with two tramsversr costae. Arrowheads
indicating bifurcated apical ends of longitudinal costal strips.

Fig. 33. Type I lorica with two transverse costae. Arrowheads
indicating non bifurcating ends of longitudinal costal strips.

Fig. 34. Type II lorica with large outwardly directed thorns
on one ends of the first transverse costal strips (arrowheads).

Figs. 35 - 36. Pleurasiga infundibuliformis comb. nov.

Fig. 35. A typical lorica composed of broad costal strips with
a midrib and bearing elaborate pattern of perforations.

Fig. 36. A lorica comprising costal strips without perforation.

Figs. 37 - 38. Pleurasiga campaniformis comb. nov.

Fig. 37. A typical lorica composed of broad costal strips.

Fig. 38. A lorica composéd of lod-shaped costal strips.

Figs. 39 = 41. Pleurasiga deflandrei nom. nov.

Fig. 39. Cells collected from the Shioya Coast. Each of the
longitudinal costae composed of two costal strips.

Figs. 40 - 41. Cells collected from the Antarctic Ocean. Each
of the longitudinal costae composed of three costal strips reduced
in number at the posterior part of the lorica. The final number
varied from six (Fig. 40) to three (Fig. 41).

Scales : 10 ym

Figs. 42 - 51.

Figs. 42 - 44. Pleurasiga aff. orculaeformis in Leadbeater
(1973). A lorica composed of ten longitudinal costae and two
transverse costae.

Fig. 42. Type 11 lorica. The two tramnsverse costae composed
of thick costal strips and connected by two longitudinal costal
strips. '

Fig. 43. Type V lorica. The two transverse costae connected
by one longitudinal costal strip.

Fig. 44. Type IV lorica. The two transverse costae connected
by 1 1/3 longitudinal costal strips.

Fig. 45. A lorica of Stephanoeca diplocostata (Valkanov) comb.
nov. Each parts of the lorica composed of costal strips of it's
own forms. -

Fig. 46. Bicosta spinifera with it's characteristically long
posterior spine. -~

Fig. 47. Bicosta minor, the posterior spine is not longer than
the anterior spines.

Fig. 48. Bicosta minor, the costal strips forming the lorica
chamber is crossed like that of B. spinifera.

Figs. 49 - 51. Heteropleura cruciformis gen. et comb. nov.

Fig. 49. A cell with a protoplast.

Fig. 50. A lorica without a protoplast. The arrangement of
the costal strips forming the lorica being obvious.

Fig. 51. SEM image of the lorica chamber indicated in the Fig.
50 revealing the three dimentional arrangement of the costal
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strips forming the lorica. Two thick longitudinal costae combined
by only one transverse costal strip (arrowhead). The other thin
costae lieing over the thick costae.

Figs. 42 - 50, Scales : 10 pm, Fig. 51, Scale : 1 pm

Figs. 52 - 60.

Fig. 52. A lorica of Calliacantha natans.

Fig. 53. A cell of Calliacantha multispina with 5 spines.

Fig. 54. A lorica of Calliacantha simplex without posterior
spine, two of the four anterior spines also disappeared.

Figs. 55 - 56. Calliacantha multicostata sp. nov.

Fig. 55. TEM image of a cell, a bar of a cupper grid covering
a part of the lorica.

Fig. 56. SEM image of the cell indicated in Fig. 55, whole
lorica structure revealed.

Fig. 57. A cell of Calliacantha divergens sp. nov.

Figs. 58 - 59. Calliacantha campanulata sp. nov.

Fig. 58. A cell with two posterior spines.

Fig. 59. A lorica without protoplast with one posterior spine.
Some of the third longitudinal costal strips doubled.

Fig. 60. A cell of Saloeca paucicostata sp. nov. with 5 spines.

Scales : 10 pm

Figs. 61 - 69.

Fig. 61. Saloeca paucicostata sp. nov. with 4 spines.

Figs. 62 - 63. Campyloacantha imbricata gen. et sp. nov.
Characteristically curved anterior spines obvious.

Fig. 64. A lorica of Acanthocorbis apoda comb. nov. with anterior
spines comprising 2 costal strips.

Fig. 65. A cell of Acanthocorbis umbellata sp. nov.

Figs. 66 - 69. Acanthocorbis macropoda sp. nov.

Fig. 66. Whole lorica structure.

Fig. 67. Both ends of transverse costal strips blunt.

Fig. 68. Anterior ends of longitudinal costal strips bifurcated.

Fig. 69. Tapered ends of the costal strips forming the stalk
directed toward upward.

Figs. 61 - 67, Scales : 10 pm.
Figs. 68 - 69, Scales : 5 pm.

Figs. 70 - 80.

Figs. 70 - 71. Diaphanoeca caudata sp. nov.

Fig. 70. A lorica with a protoplast accumulating costal strips
at the part of the collar. Scale : 10 pm.

Fig. 71. Anterior spines. Anterior costal strips thinner than
posterior omes and the anterior ends of anterior strips bifurcated.
Scale : 1 pm.

Fig. 72. A lorica of Crinolina icefiordensis. Scale : 10 pm.

Figs. 73 ~ 74. SEM image of Acanthoeca spectabilis.

Fig. 73. Arrangement of the costal strips forming the anterior
part of the lorica. Costal strips forming the spines disposed
most outwardly. Scale : 5 pm.'

Fig. 74. A junction of the stalk (arrowhead) to a flustle of




a diatom, Tharassiosira sp. Scale : 1 pm.

Figs. 75 - 77. Polyoeca dichotoma.

Fig. 75. A dichotomous colony. Scale : 10 pm.

Fig. 76. SEM image of the lorica revealed the uppermost ar-
rangement of the costal strips forming the anterior splnes and
longitudinal costae. Scale : 10 pm.

Fig. 77. A tilted view of a mother cell (SEM), a stalk of the
daughter cell attached to the outside of the mother lorica
(arrowhead). Scale : 5 pm.

Fig. 78. A cell of Parvicorbicula aff. socialis. Scale : 10 pm.

Figs. 79 - 80. Pleurasiga aff. orculaeformis. Scales : 10 pm.
Fig. 79. A cell of type I, detailes see text.
Fig. 80. A lorica of type III, detailes see text.

Figs. 81 - 89.

Figs. 81 - 82. Pleurasiga cupula.

Fig. 81. A cell of type I, detailes see text.

Fig. 82. A lorica of type II, detailes see text.
A

Figs. 83 84. Pleurasiga tintinnabulum.sp. nov.

Fig. 83. cell of type I, two longitudinal costal strips con-
necting the two tramnsverse costae.

Fig. 84. A lorica of type II, three longitudinal costal strips
connecting the two transverse costae.

Fig. 85. A cell of Pleurasiga minuta with a lorica without
anterior projections of longitudinal costae.

Fig. 86. A cell of Pleurasiga pulchella comb. nov.

Fig. 87. Pleurasiga minima, a lorica of type III without the
third transverse costa.

Figs. 88 - 89. Pleirasiga reynoldsii.

Fig. 88. A lorica with the second and the third longitudinal
costal strips combined by E-join (arrowhead).

Fig. 89. A cell with the second and the third longitudinal
costal strips combined by T-join (arrowheads).

Scales : 10 pm.

Figs. 90 - 98.

Fig. 90. A cell of Pleurasiga paucicostata sp. nov.

Fig. 91. A cell of Pleurasiga pedicellata comb. nov.

Fig. 92. A cell of Polyfibula sphyrellata with a protoplast
accumulating costal strips at the part of the collar.

Fig. 93. SEM image of a lorica of Polyfibula elatemsis.

Fig. 94. SEM image of a lorica of Staephanoceca diplocostata
. diplocostata. The longitudinal costae arranged outermost.

Fig. 95. A cell of Stephanoeca diplocostata paucissima subsp.
nov. The lorica with only 3 transverse costae.

Fig. 96. A cell of Stephanoeca elegans elegans.

Fig. 97. A cell of Staphanoeca elegans tricostata subsp. nov.,
with a transverse costa connecting longitudinal costae at the
maximum diameter of the lorica. :

Fig. 98. ‘A group of Stephanoeca elegans elegans (big arrowheads),
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S. elegans tricostata subsp. nov. (double arrowheads) and S. costata

comb. nov. (arrows).
Scales : 10 pm.
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