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POLYCYSTINE RADIOLARIA FROM THE SOUTHWESTERN 
ATLANTIC OCEAN PLANKTON 

En 47 muestras de plancton obtenidas entre 36°10.5' S, 39°45.9' S, 54°59.8' W y 
49"27.4' W se detcrminaron 98 especics de Radiolarias Polycystina. Se proponen 

· nombres nuevos para dos especies de actinomidos y se erige una nueva especie: 
· Acanthosphaera pinclmda n. sp. La mayoria de las especies est:in representadas 

por escasas cantidades de ejemplares, y los spume!arios son dominantes sobre los 
. naselarios. 

Ninety-eight species of polycystint: Radiolaria are recorded in 47 plankton sam-
ples collected in an area defined by 36°10.5' S, 39"45.9' S. 54°59.8' W and 49°27.4' W. 
New names for two actinommid species are proposed and a riew species. Acan
thosphaera pinclmda n. sp., is established. Most of the species were present in 
low densities and the spumellarians were dominant over the nassellarians. 

INTRODUCTION 

'fhe radioiarian fauna of the South Atlan
tic Ocean plankton has never been the sub
, ;t of a special study. All the information so 
:'ar available comes from a few samples taken 

· •,y the «Challenger» Expedition (Haeckel, 
188'7), and very scarce data provided by Cleve 
(19004) regarding a number of species found 
off the eoast of Northern Brazil. Recent Ra
diola.ria . from surface sediments of this area 
have been analyzed by Hays (1965), Nigrini 
(1967), Goll and Bj0rklund (1974) and Goll 
(1976). However, all these investigations dealt, 

under investigation was from sediments it is 
hazardous to draw conclusions concerning 
the planktonic fauna from those results (see 
Petrushevskaya, 197la). Thus, the plankton 
from the Southwestern Atlantic is one of the 
least known as far as Polycystina are con
cerned (this also applies to a number of plank
tonic organims besides Radial.aria). 

This paper attempts to give a preliminary 
inventory of t):le species present in the area 
under study, as well as to clarify the syste
matic status of some of them. 

\ 

"· 

ma.inly, with the quantitative distribution of 
selected species rather than attempting 

ugh description of all the species ob
On the other hand, since the material 

MATERIAL AND METHODS 

The area involved is defined by: 36°10.5' S, 
39°45.9' S, 54°59.8' W and 49"27.4' W. Fifty-nine 
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m samples were investigated; they 
ollected between August and Septem-
1975 by the oceanographic vessel ((ARA 
ircadas» (ex «Eltanin») during the ex
ns 0675A and 0675B (for details see 
) . Several kinds of gear were used in
~ di!ferent mesh-size nets, pumps, etc. 
l). Most of the samples contained Poly-
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cystina although very few had them in large 
amounts, and some were even totally barren 
of Radiolaria. 

The method used for the preparation of 
polycystines was the one recommended by 
Sachs et al. (1964) involving the cremation 
of the plankton at 500° C; the ashes were 
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TEXT-FIGURE 1. Geographical distribution of the samples. 

1, Expedition 0675-A; 2, Expedition 0675-B; 3, Boundary between the Coastal 
Zone (to the west) and the Malvinas (=Falkland) Current; 4, Boundary between 
the Malvinas Current (to the west) and the Subtropical Subantarctic Conver
gence Zone; 5, Limit between the Malvinas (to the south) and the Brazil Cur
rents (on the surface). Water masses defined according to E. Boltovskoy, 1970. 



treated With an ultrasonic vibrator, sieved 
through a 64 miei:'~;i;.mesh sieve and mounted 
on slides with .Canada Balsam (for further 
details on preparation and mounting proced
ures see Renz, 1976). 

The. photographs flere obtained using a Po
laroid camera and 3000-speed film (type 107). 
Unfortunately, due to the very different sizes 
Jf the specimens, several different magnifi
cations had to be used for the figures on the 
plates. 

THE AREA UNDER STUDY 

The area under study is of special interest 
from a hydrological point of view since se
veral different types of water occur within 
.ts limits: purely subantarctic waters of the 
Malvinas (=Falkland) Current, subtropical
mbantarctic mixed waters in the Convergence 
~one and isolated spots of purely subtropical 
;vaters from the warm Brazil-Current (E. Bol
;ovskoy, 1970; D. Boltovskoy, 1975). Conse
:iuently, both cold water and warm-water 
;pecies were recorded. 

RESULTS 

The identification of the specimens record
!d was highly complicated by numerous fac
;ors, the most important being the great con
:usion existing in the literature concerning 
;he classification of polycystines. In order to 
>vercome this problem in future investigations, 
it least to some extent, extensive synonymy 
.ists are included. As far as possible we in
;ended to include in the latter all the infor
nation available. However, many of the names 
~iven to the species found, as well as quite 
t few of those included in the synonymy lists, 
)ear question marks. Among other things, this 
.s due to the lack of good illustrations and 
iescriptions in some of the papers, the com
llicated morphology of the taxa, and the lack 
>f reliable information concerning intraspe
:ific variability. However, we prefer to include 
;hese questionable records in order to sim-
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plify the task of further investigators as far 
as comparison of original material with liter
ature data is concerned. 

The presence of very few specimens of most 
of the species recorded, as well as the fact 
that the area investigated has at least two 
different kinds of faunistic complexes (sub
tropical and subantarctic and, occasionally, 
tropical and antarctic too), also complicated 
the task of identification. 

Since the main goal of this study is a de
tailed systematic account of the radiolarian 
fauna in the area under investigation, almost 
all the forms observed were included in the 
study. However, some ten presumably diffe
rent species had to be excluded from the re
sults due to their poor state of preservation . 
None of the latter were abundant in the sam
ples investigated. 

In many cases specimens were assigned to 
different taxa although they showed a con
siderable number of similarities. We think 
that, for the time being, it is better to keep 
these HSpecies» separated, recording the dis
tribution of each of them separately. Later 
investigations may provide evidence for lump
ing them together; this may well eventuate, 
but if our divisions prove to be correct we 
still will have good geographical distribution
al data for all of them. 

The classification follo-;ved herein is based 
mainly on that proposed by Riedel (1967a and 
b, 1971), with slight modifications. Besides 
being the simplest one in use nowadays, we 
consider that our present state of knowledge 
of the group does not justify the application 
of detailed suprageneric divisions. However, it 
should be mentioned that the schemes pro
posed by Petrushevskaya (1971b) and Petru
shevskaya et al. (1976), based on biological as 
well as paleontological evidence, could in the 
future prove to be more applicable to live 
material than those based exclusively on pa
leontological data (i.e., evolutionary trends 
and shell structure). 

The distributional data of the species des-
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fer to the findings previous to this 
ld include well substantiated records 
• occurrences based on identifications 
nonymy with the material described 

dubious (tJ:ie latter bear question 
The question marks refer to data 
;ely following them and included in 
:ackets «[ ]». 

SYSTEMATICS 

Kingdom PROTISTA 
Phylum SARCODINA 
Class ACTINOPODA 

:>Class RADIOLARIA Muller, 1858a 
rder POLYCYSTINA Ehrenberg, 1838a, 

emend. Riedel, 1967a 
r SPUMELLARIA Ehrenberg, 1875a 
y COLLOSPHAERIDAE Muller, 1858a 

nus Acrosphaera Haeckel, 1881 

ks. In our samples we found three 
types of specimens which most au

np together under the name Acros
;pinosa (Haeckel). Although we are 
whether these are only morphologi-
or really different species, we prefer, 
more detiled investigation, to keep 

>arated. Our use of this generic name 
;trelkov and Reshetnjak (1971). 

sphaera spinosa (Haeckel), forma A 

Plate 1, figure 1 

zera spinosa Haeckel. - SCHRODER, 
p. 108, fig. 15; POPOFSKY, 1917, p. 253, 
gs. 14-16; STRELKOV and RESHETNJAK, 
p. 340 (partim), pl. 5, figs. 33, 34, 
37; pl. 6, figs. 40, ?[41]. 

riia spinosa (Haeckel).-NIGRINI, 1967, 
pl. 1, fig. l; NIGRINI, 1970, p. 166, pl. 1, 

1lenia spp.-RENZ, 1976, p. 88, pl. 1, 
] 

iption. Surface rough, covered with 
l pores of different sizes and closed, 
tubuli with fenestrated walls. 

Distribution.. Tropical zone of· the World 
Ocean. Cosmopolitan (including the Antarc
tic) cf. Strelkov and Reshetnjak (1971). 

2. Acrosphaera spinosa (Haeckel), forma B 

Plate 1, figure 2 

?[Collosphaera spinosa HAECKEL, 1862, p. 536, 
pl. 34, figs. 12, 13.] 

Acrosphaera spinosa (Haeckel). - STRELKov 
and RESHETNJAK, 1971, p. 340 (partim), pl. 
5, ?[fig. 35]; ?[BJ0RKLUND, 1973, p. 72, pl. 1, 
fig. C]. 

? [Cenosphaera lamellispina Dogiel. - DoGEL 
and RESHETNJAK, 1952, p. 6, text-fig. l.] 

Description. Surface with numerous round
ish pores most of which are furnished with 
one spine. 

Distribution. Cosmopolitan. 

Remarks. Haeckel (1887) described the 
genus Odontosphaera as having one single 
spine on each of the larger pores, but he did 
not illustrate the species included in the new 
genus. If the present form of A. spinosa proves 
to be a good species it should eventually be 
included in the genus Odontosphaera, but for 
the time being we prefer to follow, at least 
in part, the viewpoint of Strelkov and Reshetn
jak (1971) wJ;io consider these variations as 
intraspecific. 

3. Acrosphaera spinosa (Haeckel), forma C 

Plate 1, figure 3 

? [Choenicosphaera flammabunda HAECKEL, 
1887, p. 103, pl. 8, fig. 5.] 

Polysolenia /Zammabunda (Haeckel). - NIGRINI, 
1967, p. 15, pl. 1, fig. 2. 

Acrosphaera spinosa (Haeckel).-BRANDT, 1885 
(partim), p. 263, pl. 7, figs. 31, 34, 36, 43, 
47; STRELKOV and RESHETNJAK, 1971, p. 340, 
(partim), pl. 5, fig. 38, pl. 6, ? [fig. 39], pl. 8, 
fig. 59. 



Description. Surface of shell with many 
mall pores and a few larger ones with coro
ials of spines. Sometimes hollow conical tu
mli with perforated walls are also present. 

Distribution. Cosmopolitan in tropical wa
ers. Also in the Antarctic, cf. Strelkov and 
?.eshetnjak (1971). 

Remarks. Haeckel (1887) described the ge-
1us Choenicosphaera as having a coronai of 
:pines on each of the larger pores. Ch. flam
nabunda could be the correct name for the 
>resent form if Strelkov and Reshetnjak's 
1971) identification of the species A. spinosa 
which has been partly followed herein) does 
iot prove to be correct. 

?[Genus Clathrosphaera Haeckel, 1881] 

4. ?[Clathrosphaera sp.] 

Plate 1, figure 4 

Description. Shell spherical, with large, ir
·egular pores and thin bars; Some specimens 
lave spines arising from the meshwork which, 
tt a short distance, branch and anastomose 
tmong themselves forming an external, more 
ielicate meshwork. 

Remarks. The present identification is very 
iubious; the bars among the pores seem too 
iarrow for a typical collosphaerid but, on the 
>ther hand, no medullary structures (not even 
·emains of connecting bars) were observed 
i.rJiich would indicate that it is an actinom
nid. Haeckel's (1887) definition of the genus 
--:zathrosphaera matches these specimens, but 
1one of the species described in his Report 
tccords with them. 

Genus Collosphaera Miiller, 1855 

5. Collosphaera huxleyi Miiller 

Plate 1, figure 5 

--:ouosphaera huxleyi Mfu.LER, 1855, p. 238; 
1858a, p. 55, pl. 8, figs. 6-9; BRANDT, 1885 
(partim)' p. 258, pl. 2, figs. 12, 16, 28, pl. 4, 
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figs. 27c, 3lb, 32, 35, pl. 6, figs. 25a, 26a, 27, 
pl. 7, figs. 41, 42, 44; ?(CLEVE, 1900b, p. 150]; 
POPOFSKY, 1917, p. 241, text-figs. 2, 3, pl. 13, 
figs. 1-9; STRELKOV and RESHETNJAK, 1971, 
p. 332, text-figs. 19-21, pl. 4, figs. 21, 23. 

?[Odontosphaera compacta BRANDT, 1905, p. 
342, pl. 10, fig. 19 (pars).] 

? ( Siphonosphaera compacta Brandt. - PoPOFs
KY, 1917 (partim), p. 261, text-fig. 24 (pars).] 

Siphonosphaera tenera BRANDT, 1885, (partim), 
p. 266, pl. 2, fig. 27, pl. 7, fig. 38. 

Description. Spherical shell greatly vary
ing in size (0.07 to 0.13 mm); thin walled, with 
numerous pores of unequal diameter. Surface 
smooth. 

Distribution. Tropical World Ocean. Cos
mopolitan (including Antarctic), cf. Strelkov 
and Reshetnjak (1971). 

Remarks. This species varies greatly in size 
and shape. There could be an overlapping 
with the other species of the genus Collosphae
ra described herein, and even with some Acros
phaera and Siphonosphaera. Detailed study 
of entire colonies is necessary for establish
ing precise limits for these taxa. 

6. Collosphaera macropora Popofsky 

Plate 1, figure 6 

Collosphaera macropora PoPoFsKY, 1917, p. 
247, text-figs. 5, 6, pl. 14, fig. 2a-c; STRELKOV 
and RESHETNJAK, 1971, p. 337, pl. 4, figs. 30, 
31. 

? ( Acrosphaera ci.rcumtexta Haeckel. - PoPOFs
KY, 1917, p. 254 (partim), pl. 15, fig. 3c, d 
(only).] 

Description. Roundish shell with few pores, 
three to five, on the radius of very variable 
size; some are very large, and smaller ones 
are scattered among them. 

Distribution. Circumtropical. 
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Collosphaera tuberosa Haeckel 

Plate 1, figure 7 

iera tuberosa HAECKEL, 1887, p. 97; 
r, 1905, pp. 330-331, pl. 9, fig. 16; NI-
1970; p. 166, pl. 1, fig. 1; STRELKOV 
ESHETNJAK, 1971, p. 336, text-fig. 22, 
rigs. 24, 25; NIGRINI, 1971, p. 445, pl. 
lg. 1. 

rrtion. Smooth surfaced, lumpy sphe
numerous roundish to ovalshaped 

medium size, 10-15 on the diameter. 
ine of the shell can be subangular or 

mtion. Typical member of the Tro
ma of the World Ocean. However ac
to Nigrini (1970) it reaches as far as 
Pacific sediments, and Strelkov and 

jak (1971) found it in the Antarctic 
f the Pacific Ocean. 

rius Siphonosphaera Muller, 1858a 

Siphonosphaera martensi Brandt 

Plate 1, figure 8 

1sphaera martensi BRANDT, 1905, p. 339, 
figs. 9-12; STRELKOV and RESHETNJAK, 
p. 356, text-fig. 28. 

1nosphaera cyathina HAECKEL, 1887, p. 
~l. 6, fig. 10; CLEVE 1900b, p. 185; HIL
, 1906, p. 90; POPOFSKY, 1917, p. 267, 
i, fig. 4.] 

mosphaera (Holosiphonia) tizardi Fow-
1899, p. 1025, fig. 1.] 

ription. Shell roundish with numer-
1ort tubules of different breadth on 
t the pores. 

'ibution. According to Strelkov and 
njak (1971) this is a circumtropical 
in the Atlantic and Pacific Oceans. 

9. Siphonosphaera polysiphonia Haeckel 

Plate 1, figure 9 

Siphonosphaera polysiphonia HAECKEL, ? [ 1887, 
p. 106]; NIGRINI, 1967, p. 18, pl. 1, fig. 4a, b; 
1970, p. 167, fig. 6, pl. 1, fig. 6; RENZ, !976, 
p. 89, pl. 1, fig. 7. 

Siphonosphaera socialis Haeckel. - ? [POPOFSKY, 
1917 (partim), p. 264, pl. 16, fig. 4; STRELKOV 
and RESHETNJAK, 1971, p. 353, text-fig. 27, 
pl. 8, fig. 60, pl. 9, fig. 72]; MCMILLEN, 1976, 
p. 89, pl. 1, fig. 1. 

? [Siphonosphaera tenera Brandt. -PoPOFSKY, 
1917, p. 262, text-figs. 26-28; STRELKOV and 
RESHETNJAK, 1971, p. 356, pl. 9, figs. 67-71.J 

? [Siphonosphaera compacta Brandt. -PoPoFs
KY, 1917 (partim), p. 261, text-fig. 24 (pars), 
25 (pars).] 

?[Siphonosphaera paradoxa HILMERS, 1906, 
p. 79, fig. 4; POPOFSKY, 1917, p. 266, text
fig. 30.] 

Description. Surface of the sph~rical shell -
slightly thorny, with numerous very small ~·. 
pores and few larger ones prolonged into co- 'I·· 
nical, thin-walled, short tubuli. ~· 

Distribution. Circumtropical. In the sedi
ments found as far as 40" S (Indian Ocean, 
Nigrini, 1967). 

Remarks. Haeckel (1887) described S. poly
sophonia as having « ... nearly half the pores 
simple, very small. The other ~alf prolonged 
into short, cylindrical tubules ... » (p. 106). our • 
specimens did not have as high a proportion 
of tubules and, as far as we can judge from 
the illustrations given, neither did the peci
mens examined by Nigrini (1967, 1970) and 
Renz (1976). Nevertheless, until we have a 
better knowledge of the possible variations · 
of Ulls species we prefer to keep the speci-. ·· 
mens observed under the name used by Ni
grini and Renz. 



10. Siphonosphaera sp. cf. ·s. polysiphonia 
Haeckel 

Plate 1, figure 10 

Remarks. Some of the specimens recorded 
1ad much larger pores and fewer tubules than 
;he individuals included in the preceding spe
~ies. In addition, some of the tubules were 
10t regularly cylindrical but bell-shaped. Al
;hough this difference could well be a normal 
.ntraspecific variation, until further inves
;igation we record these specimens separately. 

Genus Disolenia Ehrenberg 1860b 

11. Disolenia zanguebarica (Ehrenberg) 

Plate 1, figure 11 

rrisolenia zanguebarica EHRENBERG, 1872a, p. 
321; 1872b, p. 149, pl. 10, fig. 11. 

? [Tetrasolenia quadrata EHRENBERG, 1872b, 
p. 149, pl. 10, fig. 20.] 

Disolenia zanguebarica (Ehrenberg). - NIGRINI, 
1967, p. 20, pl. 1, fig. 6; RENZ, 1976, p. 87, 
pl. 1, fig. 2. 

'Solenosphaera zanguebarica (Ehrenberg). -
BRANDT, 1905, p. 330, pl. 10, figs. 28-31; 
POPOFSKY, 1917, p. 249, text-fig. 9; ?[STREL
KOV and RESHETNJAK, 1971, p. 360, pl. 10, 
figs. 74-76]. 

Description. Shell subcircular to subtrian
gular with two to five (usually three) broad 
bubes. Pores oval, of irregular size, scattered 
:m the surface without any precise arrange
ment. 

D!stribution. Circumtropical in all the 
Jceans. Bj0rklund (1973) found it in sediments 
a.s far north as 60°44' N. 

Remarks. In their use of the generic name 
'Solenosphaera for this species, Strelkov and 
Reshetnjak overlook the fact that Solenos
phaera is a junior objective synonym of Tetra
~olenia Ehrenberg 1860b. Also, they accept 
Elaeckel's (1887) synonymizing of Tetrasolenia 
a.nd Trisolenia with Disolenia Ehrenberg 1860b, 
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but overlook Campbell's (1954) selection of 
Disolenia as the senior synonym. 

Genus Tribonosphaera Haeckel, 1881 

12. Tribonosphaera centripetalis Haeckel 

Plate 1, figure 12 

Tribonosphaera centripetalis HAECKEL, 1887, 
p. 98, pl. 5, fig. 12; STRELKOV and RESHETN
JAK, 1971, p. 348, pl. 4, figs. 28, 29, pl. 7, 
figs. 48, 49. 

Buccinosphaera invaginata Haeckel. - PoPoFs
KY, 1917, p. 248, text-figs. 7, 8; ?[NIGRINI, 
1971, p. 445, pl. 34.1, fig. 2; LING, 1972, p. 
166, pl. 2, fig. 6]. 

Description. Fairly regular sphere with 
smooth outer surface arid medium sized pores; 
internal surface with inwardly directed solid 
spines ending freely in the shell cavity. 

Distribution. Tropical Pacific (Strelkov and 
Reshetnjak, 1971, considered it as endemic 
for that area). 

Remarks. We do not think that there is 
enough evidence to synonymize T. centripe
talis with B. invaginata as some authors did 
(Popofsky, 1917; Hilmers, 1906). The pores of 
our specimens are somewhat larger than those 
originally described and figured by Haeckel 
(1887), and the spheres did not contain the 
crystals mentioned by the latter author. No 
identations on the shell surface were observed. 

Family LiosPHAERIDAE Haeckel, 1881 

Genus Cenosphaera Ehrenberg 

13. Cenosphaera compacta Haeckel 

Plate 1, figure 13 

Cenosphaera compacta HAECKEL, 1887, p. 65, 
pl. 12, fig. 7. 

? [Cenosphaera cristata (?) Haeckel. - PETRU
SHEVSKAYA, 1967, p. 14, fig. 7: I-IV.] 

Cenosphaera nagatai Nakaseko.-HAYs, 1965, 
p. 165, pl. 2, fig. 6. 
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ption. Thick walled, regular sphere 
tal pores 2 to 3 times as wide as the 
: to seven pores on the radius. 

rution. Tropical Pacific, ? [Greenland 
ttarctic Ocean down to 30° S in the 

t Cenosphaera elysia Haeckel 

Plate 1, figure 14 

r:iera elysia HAECKEL, 1887, p. 64, pl. 
:s. 8, 8a. 

'Jhaera sp. -B.J0RKLUND, 1973, p. 72, 
rig. A.] 

ption. Thick walled sphere with very 
round pores, 12 to 15 on the radius, 

ive times as broad as the bars between 
urface smooth. 

'Jution. Haeckel (1887) found it in 
lkton and the sediments of the tropi
fic Ocean, and ?[Bj0rklund (1972) in 
ts off the coast of Norway]. 

Cenosphaera hirsuta Ehrenberg 

Plate 1, figure 15a, b 

aera hirsuta EHRENBERG, 1872a, p. 302; 
. p. 148, pl. 10, fig. 18. 

phaera sp.-PETRUSHEVSKAYA, 1967, p. 
:. 7:V.] 

~ption. Large sphere (.23 to .35 mm 
eter) with fairly thin wall perforated 
erous round pores of rather irregular 
res are four to five times as broad as 
"and there are 10 to 15 on the radius. 
face is lumpy and most of the raised 
tpport thin, bristle-like spines project
ially. Length of spines up to 1/4 of 
r of the sphere. 

bution. Ehrenberg (1872a) originally 
l this species in a sediment sample 
Le Tropical Indian Ocean and ? [Pe
;kaya (1967) found her specimens in 

sediments of the same ocean but only south 
of the Antarctic Convergence]. 

Remarks. Although Ehrenberg's specimen 
(s?) were much smaller than ours (diameter: 
.09 mm), his description and illustration agree 
very well with the shells included in this 
species. 

Genus Plegmosphaera Haeckel, 1881 

16. Plegmosphaera entodictyon Haeckel 

Plate 1, figure 16 

Plegmosphaera entodictyon HAECKEL, 1887, p. 
88. 

Plegmosphaera (Plegmosphaerella) entodic
tyon Haeckel. - HoLLANDE and EN.JUMET, 
1960, p. 103, pl. 48, fig. 1. 

? [ Styptosphaera spongiacea Haeckel. - RENZ, 
1976, p. 116, pl. 1, fig. 13.] 

Description. A central sphere of denser 
spongy meshwork surrounded by a much loo
ser, irregularly branched meshwork. 

Distribution. Tropical Pacific and Mediter
ranean. 

17. Plegmosphaera pachyplegma Haeckel 

Plate 1, figure 17 

Plegmosphaera pachyplegma HAECKEL, 1887, 
p. 89. 

Plegmosphaera (Plegmosphaerusa) pachypleg
ma Haeckel.-HoLLANDE and EN.JUMET, 1960, 
p. 102, pl. 48, fig. 4. 

Description. The central cavity, the diam
eter of whic,h is about three times as large 
as the thickness of the spongy shell wall, is 
limited by a more or less loose framework of 
irregularly polygonal meshes; the spongy 
meshwork becomes denser as it approaches 
the external surface of the wall. 

Distribution. Central Pacific and Mediter
ranean. 

·i, 
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Genus Spongoplegma Haeckel, 1881 

18. Spongoplegma antarcticum Haeckel 

Plate 1, figure 18 

'Jpongoplegma antarcticum HAECKEL, 1887, p. 
90. 

Description. From the irregular medullary 
;hell, with rough, spongy meshwork, project 
:everal radial beams which branch and anas
;omose at a certain distance forming the thick, 
;pongy cortical shell. Ratio between diameter 
Jf medullary shell, distance between external 
;vall of medullary shell and internal wall of 
!ortical shell, and external diameter of cor
;ical shell, about 1: 3: 6. 

Distribution. Antarctic Ocean (Indian Sec
;or). 

Family ACTINOMMIDAE Haeckel, 1862, 
emend. Riedel, 1967a 

Genus Acanthosphaera Ehrenberg, 1858 

Remarks. Haeckel (1887) differentiated the 
;enera Acanthosphaera and Heliosphaera on 
;he basis of the presence of one versus two 
d.nds of spines (main- and by-spines). This 
;eparation seems unjustified since absolutely 
;imilar specimens can have all equal-sized 
;pines or spines differing in length. Further
nore, the synonymy lists established herein 
lrove this point. Therefore we decided to keep 
mly the older genus including the former 
;pecies of Heliosphaera in it. 

19. Acanthosphaera actinota (Haeckel) 

Plate 1, figure 19 

t:eliosphaera actinota HAECKEL, 1860a, p. 803; 
1862, p. 352, pl. 9, fig. 3; 1887, p. 218; SCHRO
DER, 1909, p. 20, text-fig. 10. 

1 [Acanthosphaera trichopora CLEVE, 1900a, 
p. 5, pl. 5, fig. 3; 1900b, p. 135.] 

>[cenosphaera viminalis DREYER, 1913, p. 5, 
pl. 2, fig. 7.] 
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Acanthosphaera sp. - HoLLANDE and ENJUMET, 
1960, p. 113, pl. 55, fig. 5 (only). 

Acanthosphaera tenuissima (Haeckel). - RENZ, 
1976, p. 99, pl. 2, fig. 11. Unnamed.-DREYER, 
1913, pl. 3, fig. 11. 

Description. Meshes hexagonal, fairly re
gular, seven to eig,ht times as broad as the 
bars. Each nodal point bears a short, thin 
spine whose length usually equals 3/4 the 
size of the mesh. 

Distribution. Mediterranean, ? [Central Pa
cific, North and Tropical Atlantic]. 

Remarks. Our specimens have larger me
shes and shorter spines than the ones origin
ally described by Haeckel. 

20. Acanthosphaera corloca, new name 

Text-figure 2; Plate 1, figure 20 

Acanthosphaera marginata POPOFSKY, 1912, p. 
96, pl. 1, fig. 2. 

?[Acanthosphaera pentagonalis PoPOFSKY, 
1912, p. 96, text-fig. 8.] 

? [Acanthosphaera fortispina HAECKEL, 1887, 
p. 212.] 

?[Acanthosphaera macropora HAECKEL, 1887, 
p. 210.] 

Description. Large pores with regular, he
xagonal or pentagonal frames and subcircular 
apertures. Bars very thin; pores five to six on 
the diameter. At some of the nodal points 
project radially short, bristle - like, straight 
spines. 

Distribution. Tropical Southeastern Atlan
tic, ?[Artie, North and Central Pacific, Indian 
Ocean]. 

Remarks. Popofsky (1912) first described 
this species under the name A. marginata. 
However, this name is a junior homonym of 
A. marginata Haeckel, 1887 (p. 212). There
fore we change it herein to A. corloca. 
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T,he name «corlocan is derived from 
ker, one of the laboratories at Scripps 
m of Oceanography where a major 
he present research was carried out. 

RE 2. Acanthosphaera corlocae, new 
·om sample no. 23B, slide C, England 
· coordinates W54/4. Scale: .05 mm. 

11thosphaera dodecastyla Mast, 1910 

Plate 1, figure 21 

riera minuta CLEVE, 1900a, p. 8, pl. 6, 
SCHRODER, 1909, p. 20, text-fig. 9. 

iphaera dodecastyla MAsT, 1910, p. 16, 
fig. 1; POPOFSKY, 1912, p. 97, pl. 2, 
pl. 3, fig. 1. 

otion. Roundish pores with very cons-
protruding hexagonal frames and 

1pertures; bars slightly narrower than 
t some nodal points strong, three
pines of variable length project ra
mgest epines about as long as diam
phere. Some of the specimens observ
inely serrated spine edges and small 
: at the tips of the larger spines. 

1ution. North and Tropical Atlantic 
pica! Indian Ocean. 

·ks. A. dodecastyla was first describ
eve (1900a), as Heliosphaera minuta. 

However, this name is a junior homonym of 
H. minuta Riist (1898); therefore we replace 
it herein by A. dodecastyla, t,he oldest avail
able synonym, in accordance with Article 60(a) 
of the International Code of Zoological No
menclature. 

22. Acanthosphaera pinchuda n. sp. 

Text-figure 3; Plate 2, figure 1 

Cladococcus viminalis Haeckel.-DREYER, 1913 
(partim), p. 41, pl. 1, fig. 6 (only). 

Description. Regular, subcircular pores, 
eight to nine on the diameter, about five times 
as broad as the bars. At the nodal points the 
bars are thicker, and cylindrical spines pro
ject radially. The base of the spines is much 
thicker than the distal end, the latter being 
thread-like and, sometimes, bent (probably 
due to preparation procedures). 

DistrilYution. Tropical and North Atlantic. 

Remarks. Dreyer (1913) described and fi
gured two specimens illustrating the species 

TEXT·FIGl"RE 3. Acanthosphaera pinchuda n. sp~ 
From sample no. 34B, slide A, England Finder 

coordinates K35. Scale: .OS mm. 



Cladococcus viminalis Haeckel. However, nei
~her of them is the same as Haeckel's original 
specimens; one is Cladococcus bifurcus Haec
kel and the other is a new species, here re
cognized as such. Some of the specimens ob
served had curved spines - we are not sure 
whether this is a normal condition or a result 
of the preparation of the material for inves
tigation. 

Name. The name «pinchuda» is derived 
from the Spanish term for spine, «pinche». 

Type locality. 39"06.4' S, 52°04.6' W; surface 
plankton. 

Holotype. Deposited in the U. S. National 
Museum of Natural History, under Number 
USNM 250375, Catalog No. 37. England Fin
der coordinates T52. 

Genus Actinomma Haeckel, 1860a 

23. Actinomma antarcticum (Haeckel) 

Plate 2, figure 2 

Spongoplegma antarcticum HAECKEL, 1887, p. 
90; HAYS, 1965, p. 165, pl. 1, fig. 1. 

Cladococcus aquaticus PoPOFSKY, 1908, p. 214, 
pl. 23, figs. 3, 4. 

Diploplegma banzare RIEDEL, 1958, p. 223, pl. 
1, figs. 3, 4. 

Diploplegma (?) aquatica (Popofsky). - PETRU
SHEVSKAYA, 1967, p. 18, fig. 9:I-III; fig. 10: 
I-VI. 

Actinomma antarcticum (Haeckel). - NIGRINI, 
1967, p. 26, pl. 2, figs. la-d. 

Description. Cortical shell an intricate fra
mework of subcircular irregular meshes; in
termediate shell spongy with numerous pro
jecting radial beams which connect it with 
the cortical shell; in some specimens these 
beams continue outside the external shell as 
short spines or even give off lateral branches 
which tend to form an additional, fourth 
shell. Central shell spherical, very small and 
usually not visible. Diameter of cortical shell 
ranging from .18 to .23 mm, approximately. 
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Distribution. All sectors of the Antarctic 
to about 35° s. 

Remarks. Although we noticed some va
riation among the size of the pores of the 
specimens observed, we could not define them 
precisely enough to separate Actinomma me
dianum Nigrini, 1967 from tJ:ie origi.nal A. an
tarcticum (Haeckel), 1887. 

24. Actinomma sol Cleve 

Plate 2, figure 3 

Actinomma sol CLEVE, 1900a, p. 5, pl. 5, fig. 2; 
?[1900b, p. 136]; SCHRODER, 1909, p. 27, 
text-fig. 16. 

? [Actinomma hexagonium HAECKEL, 1887, p. 
252.] 

? [Haliomma favosum Haeckel. - PoPOFSKY, 
1908, p. 214, pl. 24, fig. 3.] 

?[Thecosphaera favosa HAECKEL, 1887, p. 79.] 

Thecosphaera radians HOLLANDE and ENJUMET, 
1960, p. 111, pl. 53, fig. 4; CAULET, 1974, 
p. 229, pl. 4, figs. 4-6. 

Description. Cortical shell thick - walled, 
with round pores surrounded by very cons
picuous, prominent, hexagonal or pentagonal 
frames. About 30 pores on the equator of the 
shell. At each nodal point a bristle shaped, 
short spine. Diameter of external sphere ab
out .1 mm, the middle one .037, and the in
nermost· .013 mm. Many radial beams join 
the three spheres. 

Distrfbution. North Atlantic, Mediterran
ean, ?[Central Pacific and Antarctic Ocean]. 

Genus Cladococcus Muller, 1857 

25. Cladococcus bifurcus Haeckel 

Plate 2, figure 4 

Cladococcus lJifurcus HAECKEL, 1860a, p. 801; 
1862, p. 368, pl. 13, figs. 7, 8; 1887, p. 226; 
CLEVE, 1900b, p. 149. 
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r:us viminalis HAECKEL, 1860a, p. 801; 
>. 369 (non pl. 14, figs. 2, 3); 1887, 

CLEVE, 1900b, p. 149; DREYER, 1913 
1), p. 41, pl. 1, fig. 7 (only). 

r:us erinaceus POPOFSKY, 1912, p. 100, 
~- 12. 

cus pinetum Haeckel. - DREYER, 1913 
ll), p. 75, pl. 3, figs. 5, 5a. 

cus arbustus POPOFSKY, 1908, p. 213, 
figs. 1-3. 

wsphaera dichotoma J0RGENSEN, 1900, 
pl. 3, fig. 18.] 

ption. Pores regular, ;hexagonal, five 
lmes as broad as the bars between 
t almost every nodal point arises a 
tine. Spines are three-bladed, twisted, 
rated edges and lateral branches, and 
; long as the diameter of the sphere. 

mtion. Mediterranean, Tropical and 
tlantic, Indian Ocean. 

Cladococcus cervicornis Haeckel 

Plate 2, figure 5 

:cus cervicornis HAECKEL, 1860a, p. 
862, p. 370, pl. 14, figs. 4-6; DREYER, 
partim), p. 30, pl. 1, figs. i, 5 (only). 

)CCUS cervicornis HAECKEL, 1887' p. 

:JCCUS gaussi POPOFSKY, 1912, p. 100, 
fig. 1. 

!ption. Pores very irregular, polygo
> to ten times as broad as the bars. 
; nodal points, slightly curved, cylin
pines project radially. Spines are ab
long as the sphere's diameter and, 
alfway from their origin, dichotomize 
times to resemble the branches of a 
ven to ten pores on the diameter. 

bution. Cosmopolitan. 

rks. Both the shape of the pores and 
>unt and degree of ramification of the 
is seem to be quite variable. 

27. Cladococcus megaceros Hollande 
and Enjumet 

Plate 2, figure 6 

Cladococcus cervicornis Haeckel. - DREYER, 
1913 (partim), p. 30, pl. 1, fig. 8 (only); (non 
Cladococcus cervicornis HAECKEL, 1860a, p. 
801; 1862, p. 370, pl. 14, figs. 4-6). 

Cladococcus megaceros HOLLANDE and ENJU
MET, 1960, pl. 58, fig. 4. 

? [Cladococcus stalactites HAECKEL, 1887, p. 
227, pl. 27, fig. 4.] 

Description. Pores irregular, subpolygonal, 
four to seven times as broad as the pipe-like 
bars; scattered about the surface. Arising 
from the nodal points are 20-30 thick spines 
sometimes three-bladed, as long as the diam
eter of the sphere, thin at the base and thic
kening to;vard the distal end. The latter is 
irregularly forked and ramified, bearing se
veral (four to seven) dull, short branches re
sembling the horns of a reindeer. 

Distribution. North and Tropical Atlantic 
and Mediterranean. 

Remarks. Dreyer (1913) described and fi
gured several specimens of Cladococcus, refer-
ring them to Haeckel's C. cervicornis. In our -~-

opinion, some of the specimens described are 
not the same as Haeckel's original species. The 
same organism was later described by Hol
lande and Enjumet as Cladococcus megace-
ros n. sp. 

28. Cladococcus sp. 

Text-figure 4; Plate 2, figure 7 

Description. Pores subcircular, fairly regu- . 
lar, five to six times as broad as the bars 
which are broader at the nodal points than 
bet Neen each pair of pores. About six to eight 
pores on the diameter. Almost every nodal 
point gives rise to a straight radial spine, 
about 3/4 as long as the sphere's diameter. 
Spines are cylindrical, their proximal parts 
bare; at about half way out they have small 



lateral branches, the distal ends of which are 
furnished with five to ten mostly forked bran
ches which depart from the main spine at an 
angle of 45-60°. The contour produced by the 
main spines and branches is regularly circular. 

Remarks. We were not able to find any 
previous description and/or illustration match
ing these specimens. The only descriptions 
which perhaps could be somewhat similar to 
the present one are those given by Haeckel 
(1887) for Cladococcus penicillus and for Ela
phococcus umbellifer. However, there are still 
many differences and, therefore, we do not 
think it advisable to include our specimens 
under any of those names. Further investiga
tions might provide enough evidence to define 
a new species. 

TEXT-FIGURE 4. Cladococcus sp. From sample no. 
22A, slide A, England Finder coordinates Q24/4. 

Scale: .1 mm. 

Genus Echinomma Haeckel, 1881 

29. Echinomma leptodennum Joergensen 

Plate 2, figure 9 

~chinomma leptoderma J0RGENSEN, 1900, p. 57. 

~chinomma leptodermum J0RGENSEN, 1905, p. 
116, pl. 8, figs. 33a-c; SCHRODER, 1909, p. 27, 
figs. 17a-c; BERNSTEIN, 1934, p. 21, text-figs. 

BOLTOVSKOY, RIEDE! 

7, 8; Hfu.sEMANN, 1963, p. 14, text-fig. 7 
? (HAYS, 1965, p. 169, pl. l, fig. 2; BJ0RKLUND 
1974, p. 17, text-figs. 4A, F, H, 6A (left) 
B, 7B]. 

Actinomma boreale CLEVE, 1899 (partim), p 
26, pl. 1, fig. 5a (only). 

Description. Cortical shell thin-walled, witb 
irregular subcircular pores and thin bars be
tween them. Ten to fifteen radiating three
bladed spines are prolongations of the beams 
which join the three spheres. Ratio between 
spheres: 1: 2.5: 5.5. 

Distribution. North Atlantic and Arctic 
Oceans; ? [South Atlantic, Pacific and Indian 
Oceans] (See «Remarks»). 

Remarks. After a detailed study, Bj0rklund 
(1976) arrived at the conclusion that Echinom
ma leptodermum ( = Actinomma leptodermum, 
in Bj0rklund, op. cit.) is restricted to the 
Northern Atlantic and that the southern form 
is a new species, Actinomma haysi Bj0rklund, 
1976. However, the very few specimens ob
served in our material were much more like 
E. leptodermum than A. haysi (both the small 
size of the cortical shell and the lack of small 
by-spines, characteristic for E. leptodermum, 
were features of our specimens). 

Genus Hexacontarium Haeckel, 1887 

30. Hexacontarium sp. 

Plate 2, figure 9 

Description. Surface of the cortical shell 
smooth, with oval pores three to five times 
as broad as the bars, five to six on the radius. 
Outline elliptical. T;vo larger opposite spines 
on the poles of the elongated axis as long as 
the longer radius, the other four spines equal 
to each other and 30 % shorter than the for
mer ones. All three spheres joined by inner 
extensions of the spines. 

Remarks. Haeckel (1887) described two 
species in the genus Hexacontarium, H. den
tatum and H. clavatum, neither of which cor
respond with the species described herein. 
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1us Hexacontium Haeckel, 1881 

res. According to Haeckel's classifi
Lis genus differs from Hexalonche in 
ber of concentric spheres. Although 
mdy known that this characteristic 
constant one since it varies ontoge-
(see, for example, Hays, 1965), the 

L better diagnostic definition obliges 
low that unsatisfactory system. How
ce features such as the presence of 
;, type and shape of the pores, etc. 
a. into consideration for species-level 
•tions, it Is assumed that the latter 
erly defined in spite of the drawback 
~neric division. Furthermore, no over
was observed among the representa
Ghe two genera in these cortical shell 

Hexacontium armatum Cleve 

Plate 2, figure lOA, B 

tium armatum CLEVE, 1900a, p. 9, 
fig. 5; SCHRODER, 1909, p. 14, text-

ontium favosum HAECKEL, 1887, p. 194, 
figs. 2, 2a.] 

ption. Cortical shell thick - walled, 
ry regular, honeycomb-like network. 
funnel-shaped with hexagonal outer 
ular inner apertures. At almost every 
oint there is a by-spine of variable 

Ratio between the three shells 
. 5. 

bution. North Atlantic, ? [Tropical 

Hexacontium axotrias Haeckel 

Plate 2, figure 11 

'liium axotrias HAECKEL, 1887, p. 192, 
lg. 3. 

iption. Cortical shell smooth, with 
~larly disposed circular pores. Inner-

most sphere with large pores. All three sphe
res connected by six radial beams projecting 
outside as spines which can reach the length 
of tpe radius of the cortical shell. 

Distribution. North Pacific. 

Remarks. The description and illustration 
in Haeckel (1887) correspond with our speci
mens, although the size we recorded is about 
half that of Haeckel's H. axotrias. 

33. Hexacontium enthacanthum Joergensen 

Plate 2, figure 12A, B 

Hexacontium enthacanthum J0RGENSEN, 1900, 
p. 52, pl. 2, fig. 14; JORGENSEN, 1905, p. 115, 
pl. 8, figs. 30a, b; SCHRCDER, 1909, p. 10, 
text-figs. 3a-d. 

Description. The thickness of the shell as 
well as the size and shape of the pores, the 
length of the spines and the outline of the 
sphere (circular to deformed) are greatly va
riable features. The surface is smooth, with 
no by-spines of any kind. A high percentage 
of young psecimens was found, with the outer
most shell not yet developed. 

Distribution. North Atlantic Ocean. 

34. Hexacontium hostile Cleve 

Plate 2, figure 13 

Hexacontium hostile CLEVE, 1900a, p. 9, pl. 6, 
fig. 4; SCHRODER, 1909, p. 14, text-fig. 6 . 

?[Hexacontium setosum HAECKEL, 1887, p. 198; 
CLEVE, 1900a, p. 9, pl. 5, fig. 6; SCHRODER, 
1909, p. 13, text-fig. 5.] 

Description. Regularly thick-walled sphere 
with six large solid radial spines. The pores 
are roundish, rather uniform in size. Surface 
covered by many bristle-like by-spines with
out elevations at their bases. Two medullary 
shells; the pores of the inner one are propor
tionately larger than those of the other shells. 

Distribution. North Atlantic Ocean. 



35. Hexacontium phaenaxonium Haeckel 

Plate 2, figure 14 

'[Hexacontium phaenaxonium HAECKEL, 1887, 
p. 192.] 

Description. Shell thin-walled, with delic
Lte regular hexagonal meshes. Second shell 
tbout 1/3 the diameter of the cortical one, 
vith round pores. First shell about 2/3 the 
iiameter of the second, with few large sub
:ircular pores. The three shells are joined by 
dx thick beams which project to the outside 
ts spines as long as the radius of the cortical 
;hell. Surface smooth; about seven to eight 
JOres on the half-equator. 

Distribution. Tropical Pacific Ocean. 

Remarks. Haeckel (1887) described but did 
1ot figure this species, mentioning that it is 
;imilar to Hexastylus phaenaxonius and to 
:Iexalonche phaenaxonia except for the size 
md the number of concentric spheres. Hexa
onche phaenaxonia was not illustrated and 
;he figure of Hexastylus phaenaxonius is fair
y similar to our specimens. Nevertheless there 
ire some differences such as the size (.2 mm 
'or Haeckel's specimens, .1 mm for ours) and 
;he number of meshes (12-16 on the radius 
:or Haeckel's and 7-8 for ours). 

Genus Hexalonche Haeckel, 1881 

Remarks. 
~ontium. 

See «Remarks» for genus Hexa-

36. Hexalonche aristarchi Haeckel 

Plate 2, figure 15 

:lexalonche aristarchi HAECKEL, 1887, p. 185, 
pl. 22, fig. 3; POPOFSKY, 1912, p. 87, text
fig. 2. 

:lexalonche heteracantha POPOFSKY, 1912, p. 
88, text-fig. 3. 

Description. Cortical shell thin-walled, with 
arge polygonal pores and thin bars. Six beams 
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join the two shells and extend to the outside 
forming very short spines. Besides these there 
are many very thin, bristle-like, ramified bars 
which also go from the medullary shell to 
the cortical one but do not extend beyond it. 

Distribution. North Pacific, Tropical North 
and South Atlantic, Indian Ocean. 

Remarks. One of the specimens observed 
had seven instead of six spines (see J0rgen
sen, 1900, pp. 52-53, and Bj0rklund, 1976, p. 
119). 

37. Hexalonche philosophica Haeckel 

Plate 3, figure 1 

Hexalonche philosophica HAECKEL, 1887, p. 
186, pl. 22, fig. 4; SCHRCDER, 1909, p. 9, text
fig. 2. 

? [Hexalonche minuta PoPOFSKY, 1908, p. 209, 
i:;I. 20, fig. 5, pl. 21, fig. 5.] 

Description. Outline of the sphere slightly 
pentagonal; thin wall; large and fairly regular 
pores; surface covered by small by-spines 
formed by projections of the wall at the junc
tions of each three pores. Medullary shell 
elongated and connected to t~e cortical one 
by many radial beams only some of which 
project to form the six slender main spines. 

Distribution. North Atlantic, Tr0pical Pa
cific, ? [Antarctic Ocean]. 

Genus Octodendron Haeckel, 1887 

38. ?[Octodendron pinetum Haeckel] 

Plate :3, figures 2A, B 

?[Octodendron pinetum HAECKEL, 1887, p. 
280.] 

Description. The medullary shell is a sim
ple cube of about .016 mm in diameter; from 
each of its corners arises a three-bladed spine 
bearing numerous verticils of branches which 
anastomose to form a spongy-arachnoidal net
work around the central cube. 
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'11.tion. ? [Tropical Pacific.] 

·ks. The genus Octodendron is very 
J Centrocubus. Since we only had one 
L belonging to this species its identi
is highly questionable. 

~nus Ommatartus Haeckel, 1881 

mmatartus tetrathalamus (Haeckel) 

Plate 3, figure 3 

1 tetrathalamus HAECKEL, 1887, p. 378, 
fig. 3; NIGRINI, 1967, p. 30, pl. 2, figs. 

PETRUSHEVSKAYA, 1972, p. 642, text-
10; GOLL and BJ0RKLUND, 1974, p. 63, 
g. 13. 

rtus tetrathalamus (Haeckel). - BJ0RK-· 
1973, p. 72, pl. 1, fig. L; RENZ, 1976, 
' pl. 1, fig. 6. 

ption. Cortical shell thorny, with 
to subcircular pores, constricted equa
forming two adjoining hemispheres. 
centric medullary shells connected to 
1cal one by several radial beams lying 
~quatorial plane. Neither polar caps 
cal meshwork were observed. 

mtion. Cosmopolitan. Goll and Bj0r
l974) found it to be one of the com
species in South Atlantic Ocean se-

rms Spongodrymus Haeckel. 1881 

1pongodrymus sp. cf. S. elaphococcus 
Haeckel 

Plate 3, figure 4 

·odrymus elaphococcus HAECKEL, 1887, 
:, pl. 18, fig. 9.] 

~ption. An irregular spongy central 
'.rom which project many straight or 
rly curved spines which branch di
>usly at their distal end. Length of 
~like spines about 1.5 to 2 times the 
r of the central sphere. 

bution. ? [Tropical Atlantic.] 

?[Genus Stylosphaera Ehrenberg, 1847a] 

41. ?(Stylosphaera euterpe Haeckel] 

Plate 3, figure 5 

? [Stylosphaera euterpe HAECKEL, 1887, p. 135.] 

?[Stylosphaera musa HAECKEL, 1887, p. 133.] 

?[Stylosphaera lithatractus Haeckel. - RENZ, 
1976, p. 105, pl. 2, fig. 7.] 

?[Xyphostylus alcedo HAECKEL, 1887, p. 127, 
pl. 13, fig. 4.] 

?[Druppatractus ichthydium HAECKEL, 1887, p. 
324.] 

Description. Cortical shell ellipsoidal, with 
large pores surrounded by conspicuous hexa
gonal frames. About eight to nine pores on 
the smaller diameter. Medullary shell pear
shaped, with round pores, joined to the cor
tical one by two opposite beams which project 
beyond it to form the two three-bladed spines 
(of different length in the specimen observed). 

Distribution. ? (Tropical and South Pacific 
and Tropical Atlantic.] 

Remarks. Haeckel (1887) described but did 
not figure two species of the genus Stylosphae
ra which could match with the specimen 
found. Since there still are some differences 
between Haeckel's descriptions and the shell 
recorded in our material (overall size, number 
of pores, etc.) we consider this identification 
as questionable. 

Genus Thecosphaera Haeckel, 1881 

42. Thecosphaera inermis (Haeckel) 

Plate 3, figure 6 

Haliomma inerme HAECKEL, 1860a, p. 815. 

Actinomma inerme HAECKEL, 1862, p. 440, pl. 
24, fig. 5. 

Thecosphaera inermis HAECKEL, 1887, p. 80. 

Description. Shell spherical, thin walled, 
with regular, circular pores, ten to fifteen on 

. •· 

?f 
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Ghe equator, and thin bars. Surface smooth. 
latio between spheres 9: 4: 2.5. Several radial 
oeams connect the spheres. 

Distribution. Cosmopolitan in all oceans. 

Remarks. Haliomma aequorea Ehrenberg 
:i.nd Actinomma aequorea (Ehrenberg) in Ha
~ckel, 1862, could be synonyms of T. inermis. 

Genus Xiphosphaera Haeckel, 1881 

43. ?[Xiphosphaera luna Haeckel] 

Plate 3, figure 7 

?[Xiphosphaera luna HAECKEL, 1887, p. 123.] 

Description. Ellipsoidal, thick-walled shell 
~ith rosette-contoured pores, seven to ten on 
;he half-equator. The specimens observed had 
;hree-bladed spines of different length. No 
nedullary shell present. 

Distribution. ? [South Indian Ocean.] 

Remarks. The identification of this species 
.s very doubtful (X. luna was not illustrated 
)Y Haeckel, 1887). 

Although Haeckel (1887) established the 
~enus Xiphosphaera for Stylosphaeridae with 
iqual pclar spines (in opposition to Xiphosty
.us) we think that the length of these spines 
s a character which exhibits intraspecific 
rariation and does not justify generic iso
ation. 

Family PHACODISCIDAE Haeckel, 1881 

Genus Heliodiscus Haeckel, 1862 

44. Heliodiscus asteriscus, Haeckel 

Plate 3, figure 8 

:leliodiscus asteriscus HAECKEL, 1887, p. 445, 
pl. 33, fig. 8; HAYS, 1965, p. 171, pl. 2, fig. 7; 
NIGRINI, 1967, p. 32, pl. 3, figs. la, b; 1970, 
p. 168, pl. 2, fig. l; RENZ, 1976, p. 92, pl. 2, 
fig. 1. 

Description. The cortical shell forms a dis
:oidal, biconvex lens perforated by regular 
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circular to hexagonal pores. On the margin 
of the disc fifteen to twenty or more solid 
radial spines project outward; usually smaller 
by-spines are also present. 

Distribution. Common in all tropical to 
subtropical areas of the World Ocean, extend
ing as far as the subpolar waters. 

Genus Sethodiscus Haeckel, 1881 

45. Sethodiscus macrococcus Haeckel 

Plate 3, figure 9A, B 

Sethodiscus macrococcus HAECKEL, 1887, p. 
423, pl. 33, fig. 3. 

Description. Smooth-surfaced biconvex lens 
with slightly irregular pores; medullary shell 
about half as broad as the cortical, with cir
cular, hexagonally framed pores. 

Distribution. North Pacific Ocean. 

Family SPONGODISCIDAE Haeckel, 1862, 
emend. Petrushevskaya and Kozlova, 1972 

Remarks. Riedel (1971) lumped the families 
Spongodiscidae and Porodiscidae together; in 
the samples investigated we found some evid
ence supporting this standpoint (e.g., the poor 
development or even lack of sieve plates on 
many specimens of Porodiscus sp. aff. P. mi
croma). However, we prefer to keep the two 
separate until further planktonic material is 
investigated. 

Genus Dictyocoryne Ehrenberg, 1860b 

46. Dictyocoryne profunda Ehrenberg 

Plate 3, figure 10 

Dictyocoryne profunda EHRENBERG, 1872a, p. 
307; CASEY, 1971, p. 341, pl. 23.3, fig. 4; 
RENZ, 1976, p. 92, pl. 3, fig. 1. 

Hymeniastrum euclidis HAECKEL, 1887, p. 531, 
pl. 43, fig. 13; POPOFSKY, 1912, p. 136, text
fig. 51; NIGRINI, 1970, p. 168, pl. 2, fig. 4. 
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ption. Central spongy disc bearing 
1b-shaped arms; with or without pa-

1ution. Tropical areas of the World 

ms Spongaster Ehrenberg, 1860b 

Spongaster tetras Ehrenberg 

Plate 3, figure 11 

ter tetras EHRENBERG, 1860b, p. 833; 
p. 299, pl. 6, fig. 3; HAECKEL, 1887, p. 

ASEY, 1971, p. 341, pl. 23.3, figs. 18, 19; 
md B.J0RKLUND, 1974, p. 64, text-fig. 14. 

'Um quadratum POPOFSKY, 1912, p. 141, 
g. 59, pl. 6, fig. 4. 

ter tetras tetras Ehrenberg. - NIGRINI, 
p. 41, pl. 5, figs. la, b; 1970, p. 169, 
fig. 7; RENZ, 1976, p. 94, pl. 3, fig. 4. 

'ption. Shell is a square with round
~rs and four pear-shaped darker (den
as regularly disposed at 90° to each 
mm the center to the four angles of 
ire. 

bution. Cosmopolitan in all oceans. 
~quent in South Atlantic sediments 
tg to Goll and Bj0rklund (1974). 

enus Spongocore Haeckel, 1887 

Spongocore cylindrica (Haeckel) 

Plate 3, figure 12 

'US cylindricus HAECKEL, 1860b, p. 845; 
p. 465, pl. 27, fig .. 1; 1887, p. 334. 

:ore diplocylindrica HAECKEL, 1887, p. 
~ENZ, 1976, p. 95, pl. 3, fig. 8. 

:ore chrysalis HAECKEL, 1887, p. 346. 

:ore cincta HAECKEL, 1887, p. 346. 

:ore puella HAECKEL, 1887, p. 347, pl. 48, 
NIGRINI, 1970, p. 168, pl. 2, fig. 3; 

" 1971, p. 341, pl. 23.3, fig. 20. 

Spongurus tricolus HAECKEL, 1887, p. 344; Po
POFSKY, 1912, p. 115, pl. 4, fig. 4. 

Spongocore polyacantha PoPOFSKY, 1912, p. 
116, text-fig. 27. 

Description. Spongy cylinder with rounded 
poles, usually three-jointed and with or with
out spines and veil. 

Distribution. Tropical-Subtropical areas of 
all oceans (in the Southern Hemisphere to ab
out 40° S). 

Genus Spongodiscus Ehrenberg, 1854b 

49. Spongodiscus resurgens Ehrenberg 

Plate 3, figure 13 

Spongodiscus resurgens EHRENBERG, 1854b, p. 
246; HAECKEL, 1887, p. 577; PETRUSHEVS
KAYA and KOZLOVA, 1972, p. 528, pl. 21, fig. 5. 

Spongodiscus resurgens resurgens Ehrenberg. 
PETRUSHEVSKAYA and B.J0RKLUND, 1974, p. 
40, text-fig. 6 (pars). 

Description. Slightly biconvex disc, darker 
in the center, with irregular, spongy mesh
work. No radial beams were observed within 
the disc. 

Distribution. Cosmopolitan. 

Genus Spongopyle Dreyer, 1889 

50. Spongopyle setosa Dreyer 

Plate 3, figure 14 

Spongopyle setosa DREYER, 1889, p. 119, pl. 11, 
figs. 97, 98. 

Spongopyle osculosa ? [DREYER, 1889, p. 118, 
pl. 11, figs. 99-100; RIEDEL, 1958, p. 226, pl. 1, 
fig. 12]; CASEY, 1971, p. 337, pl. 23.1, fig. 14. 

Description. Very similar to Spongodiscus 
resurgens except for the presence of an os
culum. 

Distribution. Cosmopolitan. 



Remarks. The species originally described 
>y Dreyer (1889) as Spong<YpYle osculosa has 
. rather larger and more protruding osculum 
ube. 

Genus Spongotrochus Haeckel, 1860b 

51.Spongotrochus glacialis Popofsky 

Plate 3, figure 15 

>pongotrochus glacialis POPOFSKY, 1908, p. 228, 
pl. 26, fig. 8, pl. 27, fig. 1, pl. 28, fig. 2; RIE
DEL, 1958, p. 227, text-fig. 1, pl. 2, figs. 1, 2; 
PETRUSHEVSKAYA, 1967, p. 43, pl. 21, figs. 21: 
I-VII, 22: I-VII, 26: II; CASEY, 1971, p. 337, 
pl. 23.1, figs. 4, 5. 

) pongotrochus arachnius Haeckel. - PoPOFSKY, 
1908, p. 227, pl. 26, figs. 5, 6, 6a, 7, pl. 28, 
fig. 1. 

)pongotrochus multispinus Haeckel. - RENZ, 
1976, p. 97, pl. 3, fig. 9. 

Description. Very similar to Spongodiscus 
·esurgens except for the presence of marginal 
;pines of variable length and diameter. 

Distribution. Polar and subpolar areas of 
;he world. 

Remarks. We retain this name for the spe
~imens recorded, mainly for practical reasons, 
>ince it is the one under which the species is 
?;enerally known nowadays. However, Haec
l\:el's (1887) Stylotrochus arachnius and Cleve's 
:1899) Trochodiscus echiniscus and T. helioi
ies could very likely be the same species, and 
b.ave priority. 

Family PORODISCIDAE Haeckel, 1881, emend. 
Petrushevskaya and Kozlova, 1972 

Genus Amphirhopalum Haeckel. 1881 

52. Amphirhopalum ypsilon Haeckel 

Plate 3, figure 16 

Amphirhopalum ypsilon HAECKEL, 1887, p. 522; 
NIGRINI, 1967, p. 35, pl. 3, figs. 3a-d; 1970, 
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p. 168, pl. 2, fig. 2; 1971, p. 447, pl. 34.1, 
figs. 7a-c . 

Amphicraspedum wyvilleanum HAECKEL, 1887, 
p. 523, pl. 45, fig. 12. 

Description. Shell with two opposite cham
bered arms, one of w,hich is forked distally. 
All arms are narrower at their bases and ex
pand distally. Chambers quite distinct, cover
ed with a conspicuous latticed plate with small 
circular pores. Some of the specimens ;had a 
poorly developed patagium. 

Distribution. Tropical areas of the World 
Ocean. Previously found in the South Atlantic 
by Haeckel (1887). 

'Genus Porodiscus Haeckel, 1881 

53. Porodiscus micromma (Harting) 

Plate 3, figure 17 

Flustrella micromma HARTING, 1863, p. 16, pl. 
3, fig. 47. 

Description. Disc with regular and very 
conspicuous circular concentric rings. Pores 
regular and evenly distributed. No radial 
spines. 

Distribution. Probably cosmopolitan. 

Remarks. Haeckel (1887) described but did 
not figure several species which could be sy
nonyms of P. micromma (Porodiscus centros
pira, P. flustrella, P. orbiculatus and P. so
rites). 

54. Porodiscus sp. aff. P. micromma (Harting) 

Plate 4, figure 1 

Description. Very similar to P. micromma 
but the chambered circles are much less cons
picuous and the pores less regular. All the 
shell has a more spongy general aspect. 
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Genus Stylochlamydium Haeckel, 1881 

55. Stylochlamydium asteriscus Haeckel 

Plate 4, figure 2 

ylochlamydium asteriscus HAECKEL, 1887, p. 
514, pl. 41, fig. 10; ? [POPOFSKY, 1912, p. 134, 
text-fig. 50]. 

Stylochlamydium sp. - PETRUSHEVSKAYA, 
1967 (partim), p. 37, fig. 19: I (only).] 

Description. Flat disc with the central part 
nse and dark, surrounded by looser mesh
irk with irregular concentric rings. The pe
>hery is occupied by a broad, very delicate 
Ld transparent sieve-plate. Numerous irre
tlar radial beams project from the center 
the edges of the shell. 

Distribution. North Atlantic, Tropical Pa
[ic and, perhaps, Indian and Pacific Oceans 
uth of 45° S (cf. Petrushevskaya, 1967). 

56. Stylochlamydium venustum (Bailey) 

Plate 4, figure 3 

:richlamydium venustum BAILEY, 1356, p. 5, 
pl. 1, figs. 16, 17. 

ylochlamydium venustum (Bailey). - HAEC
KEL, 1887, p. 515; RENZ, 1976, p. 110, pl. 3, 
fig. 11. 

Description. Central part with coarse mesh
>rk surrounded by poorly defined circular, 
1ncentric chambers. On the periphery a 
'Oad delicate porous girdle. From the central 
Lrt project numerous spines whose length 
:ceeds the breadth of the peripheral girdle. 

Distribution. North and Tropical Pacific. 

Genus Stylodictya Ehrenberg, 1847a 

57. Stylodictya multispina Haeckel 

Plate 4, figure 4A, B 

ylodictya multispina HAECKEL, 1860b, p. 842; 
1862, p. 496, pl. 29, fig. 5; 1887, p. 510; CLEVE, 
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1900b, p. 192; POPOFSKY, 1912, p. 129, text
figs. 44-46; RENZ, 1976, p. 111, pl. 3, fig. 13. 

Stylodictya tenuispina JORGENSEN, 1905, p. 118, 
pl. 10, figs. 39a-c. 

Stylodictya validispina JORGENSEN, 1905, p. 119, 
pl. 10, figs. 40a, b. 

?[Stylodictya arachnia Haeckel, var.-DREYER, 
1890, p. 482, pl. 3, fig. 9.] 

Stylodictya sp.-Petrushevskaya, 1967, p. 35, 
fig. 18: I-IV. 

Description. Discoidal shell with numerous 
regular and usually well-defined concentric 
chambers of uniform breadth. The margin of 
the disc is profusely ornamented with spines 
of different lengths (sometimes broken off). 

Distribution. Cosmopolitan in all oceans. 

Family LITHELIIDAE Haeckel, 1862 

Genus Lithelius Haeckel, 1862 

58. Lithelius nautiloides Popofsky 

Plate 4, figure 5 

Lithelius nautiloides PoPOFSKY, 1908, p. 230, 
pl. 27, figs. 2-4; RIEDEL, 1958, p. 228, pl. 2, 
figs. 3, 4; PETRUSHEVSKAYA, 1967, p. 53, figs. 
27, 28:I-II, ?[29]. 

? [Lithelius minor J0RGENSEN, 1900, p. 65, pl. 5, 
fig. 24.] 

Description. Spiral, globose test with irre
gular pores, the size of which increases to
ward the last whorl, and numerous short spi
nes scattered about the surface. 

Distribution. Typical cold water species, 
probably endemic to the Antarctic and Sub
antarctic areas of the Southern Ocean. 

59. Lithelius sp. aff. L. spiralis Haeckel 

Plate 4, figure 6 

Description.. Similar to L. nautiloides ex-



cept for the more oval shape, more regularly
sized pores and tighter spiral. 

Distribution. Mediterranean and Tropical 
and North Atlantic. 

Genus Pylospira Haeckel, 1887 

60. ?[Pylospira octopyle Haeckel] 

Plate 4, figure 7 

? [Pylospira octopyle HAECKEL, 1887, p. 698, 
pl. 49, fig. 4.] 

Description. Spiral shell of subcircular or 
oval outline; meshes of the innermost whorls 
smaller and more regular than the outermost 
ones. The surface of the last whorl is quite 
irregular and bears many radial thorns and 
spines. 

Distribution. North and Tropical Pacific 
Ocean. 

Genus Spirema Haeckel, 1881 

61. Spirema haliomma (Ehrenberg) 

Plate 4, figure 8 

Flustrella ? haliomma EHRENBERG, 1861, p. 
300; 1872a, p. 293, pl. 2, fig. 6. 

Spirema flustrella HAECKEL, 1887, p. 692. 

Spirema haliomma (Ehrenberg).-ScHRODER, 
1909, p. 57, text-fig. 34. 

Description. Ellipsoidal to kidney-shaped, 
smooth cortical shell with subregular pores. 

Distribution. North Atlantic. 

Remarks. Haeckel (1887) gives several des
criptions (with no illustrations) of species of 
the genus Spirema which could well match 
our specimens. The identification made herein 
needs further confirmation. 

Family PYLONIIDAE Haeckel, 1881 

Remarks. The systematics of this family 
has been almost completely untouched since 
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Haeckel's Report (1887). Therefore t,he identi
fications included herein are subject to fur
ther changes. 

Genus Octopyle Haeckel, 1881 

62. Octopyle octostyle Haeckel 

Plate 4, figure 9 

Octopyle octostyle HAECKEL, 1887, p. 653. 

Description. Very similar to Tetrapyle oc
tacantha except for the presence of a sagittal 
septum which divides the four gates in halves. 

Distribution. South Pacific Ocaan. 

Remarks. Since there is not enough infor
mation to decide whether Tetrapyle octacan
tha can form sagittal septa and thus merge 
with 0. octostyle, for the time being we prefer 
to record both species separately. 

Genus Phorticium Haeckel, 1881 

63. Phorticium clevei (Joergensen) 

Plate 4, figure 10 

Tetrapylonium clevei J0RGENSEN, 1900, p. 64. 

Phorticium clevei (J0rgensen). - PETRUSHES
KAYA, 1967, p. 58, figs. 32: I-II, 33: I-III, 34: 
I-V. 

Phorticium pylonium Haeckel.-CLEVE, 1899, 
p. 31, pl. 3, figs. 2a-d; RIEDEL, 1958, p. 229, 
pl. 2, fig. 5. 

Description. Inner skeleton composed of a 
spirally convoluted series of chambers; outer 
skeleton represented by the girdle with irre
gular, subcircular pores and slightly thorny 
surface. 

Distribution. According to Petrushevskaya 
(1967), this species is confined to the waters 
around the Antarctic Continent. 

Remarks. Petrushevskaya (1967) states that 
this form is different from t,he tropical P. py
lonium; since our specimens match her des-
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iption more than the ones given for the lat
r species, we use this name herein although 
1e possibility of its being a synonym (P. py
nium= P. clevei) should not be disregarded. 

Genus Tetrapyle Muller, 1858b 

64. Tetrapyle octacantha Muller 

Plate 4, figure 11 

~trapyle octacantha MULLER, 1858b, p. 154; 
1858a, p. 33, pl. 2, figs. 12, 13, pl. 3, figs. 1-
12; HAECKEL, 1862, p. 435; 1887, p. 648; HER
TWIG, 1879, p. 180, pl. 9(4), fig. 7, pl. 11(6), 
figs. 2, 2a, 5, 5a; LING, 1972, p. 168, pl. 1, 
fig. 3. 

)"loniidae family group.-RENZ, 1976, p. 114, 
pl. 1, fig. 9. 

Description. Cortical shell thorny, with 
.rge, subcircular pores and delicate bars. The 
tnermost (transverse) girdle about 2 to 2.5 
mes smaller than the lateral and with bristle-
1aped spines arising from its surface. 

Distribution. Cosmopolitan in the warm 
reas of the World Ocean. 

Order NASSELLARIA Ehrenberg 1875 

Family ACANTHODESMIIDAE Haeckel, 1862 
(cf. Riedel, 1971) 

Genus Acanthodesmia Muller, 1857 

65. Acanthodesmia vinculata (Muller) 

Plate 4, figure 12 

ithocircus vinculatus Muller, 1857, p. 484. 

fraffospyris angulata (Haeckel). -GOLL, 1969, 
p. 331, pl. 59, figs. 4, 6, 7, 9, text-fig. 2; B.r0R
KLUND, 1973, p. 72, pl. 2, fig. B; RENZ, 1967, 
p. 167, pl. 8, fig. 5. 

ucoronis angulata HAECKEL, 1887, p. 978, pl. 
82, fig. 3; POPOFSKY, 1917, p. 270, pl. 17, 
fig. 8. 

canthodesmia vinculata M11ller, 1858a, p. 30, 
pl. 1, figs. 4-7; PETRUSHEVSKAYA, 1971C, p. 
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278, figs. 143: I-VIII, 144: I-VI; LING, 1972, 
p. 169, pl. 1, fig. 6; CAULET, 1974, p. 250, pl. 
14, fig. 6. 

Eucoronis challengeri HAECKEL, 1887, p. 978, 
pl. 82, fig. 4. 

Eucoronis nephrospyris HAECKEL, 1887, p. 977, 
pl. 82, fig. 5. 

Description. Sagittal, frontal and basal 
rings formed by irregular spiny bars. 

Distribution. Common in the tropical areas 
of the World Ocean; in the sediments found 
as far north as 60° N (Bj0rklund, 1973). 

Remarks. Although Goll (1971) believed 
that A. vinculata could not be recognized, it 
has been identified by later authors as indi
cated in the synonymy list. 

Genus Lophospyris Haeckel, 1881 

66. Lophospyris sp. 

Plate 4, figure 13 

Genus Neosemantis Popofsky, 1913 

67. Neosemantis distephanus Popofsky 

Plate 4, figure 14 

Neosemantis distephanus PoPOFSKY, 1913, p. 
299, pl. 29, fig. 2; PETRUSHEVSKAYA, 1971c, 
p. 152, figs. 77: I-III. 

Description. The skeleton is an elliptical ring, 
usually fairly regular, with a central bar in 
the middle connecting the two opposite poles 
of the larger axis and projecting beyond the 
ring on one of the poles. The rod that forms 
the ring and the bar is triangular in cross 
section with serrated-spiny edges. 

Distribution. Circumtropical. 

Genus Triceraspyris Haeckel, 1881 

68. Triceraspyris antarctica (Haecker) 

Plate 4, figure 15 

Phormospyris antarctica HAECKER, 1907, p. 124, 
fig. 9. 



Triceraspyris antarctica HAECKER, 1908, p. 445, 
pl. 84, fig. 586; RIEDEL, 1958, p. 230, text
fig. 3, pl. 2, figs. 6, 7; PETRUSHEVSKAYA, 1967, 
p. 65, figs. 37: I-IV. 

Triospyris antarctica (Haecker). - GOLL and 
BJ0RKLUND, 1974, p. 58, text-fig. 8. 

Description. Shell subcircular in outline, 
smooth, bilaterally symmetrical, witp a cons
picuous sagittal constriction and large pores. 

Distribution. Member of the cold-water as
semblage around the Antarctic Continent. In 
the sediments found as far north as approxi
mately 10° S (Goll and Bj0rklund, 1974). 

Genus Tympanidium Haeckel, 1887 

69. ?[Tympanidium foliosum Haeckel1 

Plate 4, figure 16 

?[Tympanidium foliosum HAECKEL, 1887, p. 
1003, pl. 94, fig. 1; RENZ, 1976, p. 169, pl. 8, 
fig. 1.] 

Genus Zygocircus Biitschli, 1881 

70. Zygocircus productus (Hertwig) 

Plate 4, figure 17 

Lithocircus productus HERTWIG, 1879, p. 197, 
pl. 12(7)' fig. 4. 

Zygocircus productus (Hertwig). -PETRUSHE
VSKAYA, 197lc, p. 281, figs. 16: II, 145: X, XI. 

Description. Pear-shaped ring with three 
spiny edges. 

Distribution. Tropical areas of the World 
Ocean. 

Family PLAGONIIDAE Haeckel, 1881 

Genus Arachnocorys Haeckel, 1860b 

71. Arachnocorys circumtexta Haeckel 

Plate 4, figure 18A, B 

Arachnocorys circumtexta HAECKEL, 1860b, p. 
837; 1862, p. 542, pl. 6, figs. 9-11; 1887, p. 
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1266; POPOFSKY, 1913, p. 365, text-figs, 82, 
83, pl. 33, fig. 4, pl. 36, fig. 1; PETRUSHEVS
KAYA, 197lc, p. 125, figs. 65:III-V, 67:I, II. 

Description. Cephalis large, subspherical, 
with medium-sized, roundish pores and nu
merous spines projecting radially. Thorax um
brella-shaped, with about nine main ribs and 
connecting bars between them forming a de
licate meshwork with large, subangular pores. 

Distribution. Circumtropical. 

Genus Lampromitra Haeckel, 1881 

72. Lampromitra schultzei (Haeckel) 

Plate 4, figure 19 

Eucecryphalus schultzei HAECKEL, 1860b, p. 
836; 1862, p. 309, pl. 5, figs. 16-19. 

Lampromitra schultzei HAECKEL, 1887, p. 1216; 
CAULET, 1974, p. 231, pl. 6, figs. 1-6. 

?[Lampromitra coronata HAECKEL, 1887, p. 
1214, pl. 60, figs. 7, 7a; PETRUSHEVSKAYA, 
1971c, p. 105, fig. 55: I-III.] 

Description. Cephalis small, hemispherical, 
Nith small, roundish, irregular pores. Thorax 
umbrella-shaped, with large, subangular pores 
irregularly arranged. Dorsal and lateral spi
nes prolonged throughout the entire breadth 
of the thorax~ as straight ribs. The periphery 
of the second segment has two to three rows 
of small, subrectangular pores very regularly 
aligned. 

Distribution. Mediterranean ? [warm-water 
cosmopolitan]. 

Genus Lithomelissa Ehrenberg, 1847b 

73. Lithomelissa setosa Joergensen 

Plate 5, figure 1 

Lithomelissa setosa J0RGENSEN, 1900, p. 81, pl. 
4, fig. 21; 1905, p. 135, pl. 16, figs. 81-83, 
pl. 18, figs. 108a, b; POPOFSKY, 1908, p. 277, 
pl. 31, figs. 2, 6, 8, 10; ScHRODER, 1914, p. 
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101, text-figs. 54-57; BJ0RKLUND, 1974, p. 24, 
figs. 8A-H. 

1 [Lithomelissa sp. A. -PETRUSHEVSKAYA, 1967, 
p. 79, figs. 45: I-VIII, 46: I-III.] 

1[Helotholus histricosa J0RGENSEN, 1905, p. 
137, pl. 16, figs. 86a, b, 87, 88a, b; POPOFSKY, 
1908, p. 279, pl. 32, figs. 1-5, pl. 36, fig. 2.] 

Description. Cephalis subspherical, with 
rregular roundish pores. Collar stricture poor
Y defined. Thorax elongated, sometimes slight
y inflated, thimvalled, with irregularly dis
JOsed subcircular pores. The entire surface 
1as many thin spines scattered here and the
:e; some of the latter have their proximal 
lortion connected with the shell by delicate 
neshwork. 

Distribution. Polar and Subpolar areas of 
;he World Ocean. 

Genus Peridium Haeckel, 1887 

74. Peridium sp. aff. P. spinipes Haeckel 

Plate 5, figure 2 

Description. Cephalis elongated, with large 
roundish pores. Apical and lateral spines pro
minent; dorsal spine, in the specimens observ
ed, much shorter. 

Distribution. Tropical Pacific. 

Genus Peromelissa Haeckel, 1881 

75. Peromelissa phalacra Haeckel 

Plate 5, figure 3 

Peromelissa phalacra HAECKEL, ?[1887, p. 1236, 
pl. 57, fig. 11]; PETRUSHEVSKAYA, 1971C, p. 
131, fig. 59: I, II. 

? [Psilomelissa phalacra HAECKEL, 1887, p. 1208; 
POPOFSKY, 1908, p. 283, pl. 34, fig. 4; 1913, p. 
339, text-fig. 48.] 

Psilomelissa longispina CLEVE, 1900a, p. 10, 
pl. 4, fig. 4. 
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Lithomelissa monoceras POPOFSKY, 1913, p. 
335, text-fig. 43, pl. 32, fig. 7; RENZ, 1976, 
p. 158, pl. 6, fig. 12. 

Description. Cephalis large, smooth-surfac
ed, thin-walled, with roundish pores of irre
gular size. Thorax cylindrical or slightly co
nical with larger and more widely spaced po
res. The spines apical (upward), laterals (right 
and left; to each side) and dorsal (downward) 
are very conspicuous. 

Distribution. Mainly circumtropical; how
ever, it also was found in the plankton of sub
polar waters. 

Remarks. We follow herein Petrushevskaya's 
(1971c) viewpoint concerning the status and 
synonymy of this species. However some pre
vious authors (included in the synonymy list) 
did not notice the presence of the apical spine, 
giving therefore an incomplete diagnosis for 
this species. Our specimens had a more pro
fusely perforated cephalis and larger apical 
spine than the typical P. phalacra (cf. Petru
shevskaya, 1971c). 

Genus Phormacantha J oergensen 1905 

76. Phormacantha sp. aff. P. hystrix 
(Joergensen) 

Plate 5, figure 4 

-
Remarks. The small number of specimens 

recorded, combined With the complicated mor
phology of this species, keeps us from mak
ing any further identification and descrip
tion. 

Distribution. According to Petrushevskaya 
(1971c), P. hystrix is a bipolar species. 

Genus Plectacantha Joergensen, 1905 

77. Plectacantha sp. 

Plate 5, figure 5 

Description. The skeleton consists only of 
several thicker (main) spines, and thinner 

' 



·ones anastomosing among them to form an 
irregular meshwork of polygonal pores which 
represents the cephalis (incompletely develop
ed in the specimens observed). At the base of 
the cephalis a verticil of spines (laterals, dor
sal, etc.) diverges. 

Distribution. [Subpolar waters]. 

Family THEOPERIDAE Haeckel, 1881, 
emend. Riedel, 1967a 

Genus Cortnutella Ehrenberg, 1838 

78. Cornutella profunda Ehrenberg 

Plate 5, figure 6 

Cornutella clathrata ~ profunda EHRENBERG, 
1854b, p. 241; BAILEY, 1856, pl. 1, fig. 23. 

Cornutella distenta EHRENBERG, 1872a, p. 304; 
1872b, p. 287, pls. 6, 3, fig. 3; HAECKEL, 1887, 
p. 1181. 

Cornutella profunda EHRENBERG, 1858, p. 31; 
HAECKEL, 1862, p. 284; RIEDEL, 1958, p. 232, 
pl. 3, figs. 1, 2; NIGRINI, 1967, p. 60, pl. 6, 
figs. 5a-c; CASEY, 1971, pl. 23.1, fig. 9; BJOR
KLUND, 1973, p. 73, pl. 2, figs. F, G. 

Cornutella longiseta EHRENBERG, 1872a, p. 304; 
PETRUSHEVSKAYA, 1967, p. 110, figs. 62: !, 
II. 

Cornutella stylophaena EHRENBERG, 1872a, p. 
305; HAECKEL, 1887, p. 1182. 

Cornutella trochus EHRENBERG, 1872a, p. 305. 

Cornutella tumens EHRENBERG, 1872a, p. 305. 

Cornutella verrucosa EHRENBERG, 1872a, p. 
305; PETRUSHEVSKAYA, 1967, p. 109, figs. 61: 
I-IV. 

Cornutella hexagona HAECKEL, 1887, p. 1180, 
pl. 54, fig. 9. 

Cornutella sethoconus HAECKEL, 1887, p. 1180, 
pl. 54, fig. 10; POPOFSKY, 1913, p. 332, text
fig. 41. 

Sethoconus hexagonalis HAECKEL, 1887, p. 1293. 
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Sethoconus verrucosus (Ehrenberg). -HAECKEL, 
1887, p. 1293. 

Sethoconus orthoceras (Ehrenberg). - HAECKEL, 
1887' p. 1294, pl. 54, fig. 11. 

Sethoconus profundus (Ehrenberg). -HAECKEL, 
1887, p. 1294. 

Sethoconus longisetus (Ehrenberg). -HAECKEL, 
1887, p. 1294. 

Sethoconus bimarginatus HAECKEL, 1887, p. 
1295, pl. 54, fig. 12. 

Description. Conical shell with very small 
cephalis, with or without apical horn. The 
pores increase in size towards the base and 
their· size, shape and density are highly vari· 
able, as also is the thickness of the shell-wall 

Distribution. Cosmopolitan in cold, suh 
surface waters. 

Remarks. The synonymy included hereir 
is partly based on the investigations of Riede 
(1958) and Nigrini (1967), who reach the con 
clusion that the species C. profunda is a high 
ly variable taxon including numerous diffe 
rent but conspecific representatives. 

Genus Dictyophimus Ehrenberg, 1847a 

79. Dictyophimus crisiae Ehrenberg 

Plate 5, figure 7 

Dictyophimus crisia£i EHRENBERG, 1854b, ~ 

241; NIGRINI, 1967, p. 66, pl. 6, figs. 7a, b 
KLING, 1973, p. 636, pl. 4, figs. 11-15, pl. 1( 

figs. 18-20. 

Description. Cephalis ~einispherical, slight 
ly thorny, with small closely spaced pores an1 
cne long horn. Thorax conical, the pores bE 
coining gradually larger and more polygoru 
distally where the meshwork is thin and delic 
ate. Three ribs are prolonged into three dE 
licate, thin wings. No abdomen was observec 

Distribution. Low and middle latitudes c 
the Indian Ocean. 

1~ 
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Remarks. Some of our specimens resemble 
those illustrated by Nigrini (1967) and Kling 
(1973), and others grade toward that illustrat
ed here. 

80. Dictyophimus gracilipes Bailey 

Plate 5, figure 8 

Dictyophimus gracilipes BAILEY, 1856, p. 4, pl. 
1, fig. 8; HAECKEL, 1887, p. 1197; CLEVE, 1899, 
p. 29, pl. 2, fig. 2; POPOFSKY, 1908, p. 274, 
pl. 30, figs. 12, 13, pl. 31, fig. 15, pl. 34, fig. 6; 
RIEDEL, 1958, p. 233, text-fig. 5, pl. 3, fig. 5; 
PETRUSHEVSKAYA, 1967, p. 67, figs. 38: I-VIII, 
39: I-III. 

Dictyophimus clevei J0RGENSEN, 1900, p. 80, 
pl. 5, fig. 26; PETRUSHEVSKAYA, 1967, p. 70, 
figs. 40: I-VIII. 

Pseudodictyophimus gracilipes (Bailey). - PE
TRUSHEVSKAYA, 1971c, p. 93, figs. 47-49. 

Description. Cephalis semispherical, smooth
mrfaced, with large roundish pores and a 
;;trong horn as long as or longer than the ce
phalis. Thorax thin walled, delicate, with large 
mbcircular pores and three conspicuous ribs 
prolonged into three long, slightly curved 
'.eet. 

Distribution. Cosmopolitan, but mainly in 
mbpolar waters. 

81. Dictyophimus hirundo (Haeckel) 

Plate 5, figure 20 

Pterocorys hirundo HAECKEL, 1887, p. 1318, 
pl. 71, fig. 4; RIEDEL, 1958, p. 238, pl. 3, fig. 
11, pl. 4, fig. 1; PETRUSHEVSKAYA, 1967, p. 
115, figs. 67:I-V; CASEY, 1971, p. 337, pl. 23.1, 
figs. 6, 7. 

Description. Cephalis semicircular, with 
;mall pores and two strong apical horns. Tho
rax conical, very thorny, thick-walled, with 
round pores increasing in size distally; it has 
;hree edges prolonged into three long, slight
.y curved, three-bladed feet. Some specimens 
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had lattice-work between the feet (beginning 
of the abdominal segment). 

Distribution. Cosmopolitan in all oceans. 

Remarks. This species is evidently more 
closely related to the type species of Dictyo
phimus than it is to the type species of ?te
rocorys. 

Genus Eucyrtidium Ehrenberg, 1847a 

82. Eucyrtidium cienkowskii Haeckel 

Plate 5, figure 9 

Eucyrtidium cienkowskii HAECKEL, 1887, p. 
1493, pl. 80, fig. 9. 

Stichopodium dictyopodium HAECKEL, 1887, p. 
1447, pl. 75, fig. 6. 

Description. Cephalis cupola-shaped, with 
a small apical horn. Thorax and abdomen 
conical, gradually increasing in breadth to
wards the distal end. The boadest segment 
is the first post-abdominal. Pores roundish, 
arranged in longitudinal rows, somewhat lar
ger on the last segments. 

Distribution. Central and South Pacific. 

83. Eucyrtidium hexastichum (Haeckel) 

Plate 5, figure 10 

Lithostrobus hexastichus HAECKEL, 1887, p. 
1470, pl. 80, fig. 15. 

? [Stichopilium annulatum PoPOFSKY, 1913, p. 
403, pl. 37, figs. 2, 3.J 

? [Stichopilium thoracopterum PoPOFSKY, 1913, 
p. 401, text-figs. 123-125.] 

Eucyrtidium hexastichum (Haeckel). -PETRU
SHEVSKAYA, 1971C, p. 220; RENZ, 1976, p. 132, 
pl. 5, fig. 9. 

Description. Cephalis small, indistinctly 
separated from the thorax; the latter is co
nical and subsequent segments are cylindri
cal, short, with transverse ro7ls of small, re
gular, circular pores. 



Distribution. Tropical Indian and Pacific 
Oceans and Mediterranean. 

84. Eucyrtidium sp. 

Plate 5, figure 11 

Description. Cephalis small, subspherical; 
the stricture between cephalis and thorax is 
shallow. Postcephalic segments conical, gra
dually increasing in breadth, with regular
sized, circular pores becoming larger toward 
the distal end, closely spaced and arranged 
in longitudinal rows. About 17-20 rows of 
pores on the half equator. 

Genus Lipmanella Loeblich and Tappan, 1961 

85. Lipmanella dictyoceras (Haeckel) 

Plate 5, figure 12 

Lithornithium dictyoceras HAECKEL, 1860b, p. 
840. 

Dictyoceras virchowii HAECKEL, 1862, p. 333, 
pl. 8, figs. 1-5; 1887, p. 1325; CASEY, 1971, 
p. 339, pl. 23.2, figs. 11-13. 

Dictyoceras neglectum CLEVE, 1900a, p. 7, pl. 
4, fig. 5; RENZ, 1976, p. 121, pl. 4, fig. 10. 

Dictyoceras acanthicum JORGENSEN, 1900, p. 
84; 1905, p. 140, pl. 17, fig. lOla, pl. 18, fig. 
lOlb. 

Lipmanella virchoicii (Haeckel). - PETRUSHEVS
KAYA, 197lc, p. 220, fig. lOO:I-VIII. 

Lipmanella dictyoceras (Haeckel). - KLING, 
1973, p. 636, pl. 4, figs. 24-26. 

Description. Cephalis large, roundish, thick
walled, with an oblique horn. Thorax conical, 
with large circular pores and three wings di
rected obliquely downwards. Abdomen usually 
represented only by a short velum. 

Distribution. Basically circumtropical. How
ever, the specimens found by Cleve (1900a) 
in the North Atlantic (Dictyoceras neglectum 
therein) could prove that it is not restricted 
to warm waters. 
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86. Llpmanella sp. 

Text-fig. 5; Plate 5, figure 13 

TEXT-FIGURE 5. Lipmanella sp. n. sp. ?). From 
sample no. 34B, slide A, England Finder coor

dinates G40/3. Scale: .1 mm. 

Description. Cephalis large, spherical, with 
a strong vertical horn about 1.5 times as long 
as the diameter of the cephalis; its surface 
thorny, pores densely distributed and with 
raised frames. Thorax very large, campanul
ate, with small roundish pores densely dis
tributed without any particular arrangement. 
On its upper part, almost at the level of the 
collar stricture, it bears small, quasi-horizon
tal wings. 

The only specimen found did not have a 
developed abdomen. 

Genus Litharachnium Haeckel, 1860b 

87. Litharachnium tentorlum Haeckel 

Plate 5, figure 14 

Litharachnium tentorium HAECKEL, 1860b, p. 
836; 1862, p. 281, pl. 4, figs. 7-10; 1887, p. 
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1163; J0RGENSEN, 1905, p. 138, pl. 16, figs. 
90, 91; POPOF.SKY, 1913, p. 331, text-fig. 40; 
HOLLANDE and ENJUMET, 1960, pl. 36, fig. 3; 
PETRUSHEVSKAYA, 1971c, p. 227, figs. 108: 
I-III, 109: I-IV; CASEY, 1971, p. 341, pl. 23.3, 
fig. 11; RENZ, 1976, p. 150, pl. 7, fig. 6. 

Description. The shell has the shape of a 
iinese straw-hat; at the top is a small sub
herical cephalis. The pores are rectangular. 

Distribution. Tropical areas of the World 
!ean. 

Genus Pterocanium Ehrenberg, 1847a 

88. Pterocanium trilobum (Haeckel) 

Plate 5, figure 15 

ictyopodium trilobum HAECKEL, 1860b, p. 839; 
1862, p. 340, pl. 8, figs. 6-10. 

~erocanium trilobum HAECKEL, 1887, p. 1333; 
POPOFSKY, 1913, p. 390, text-figs. 104-109; 
HAYS, 1965, p. 177, pl. 3, fig. 10; NIGRINI, 
1967, p. 71, pl. 7, figs. 3a, b; 1970, p. 170, 
pl. 3, fig. 9; PETRUSHEVSKAYA, 1971C, p. 229, 
figs. 112: IV-VI; RENZ, 1976, p. 135, pl. 5, 
fig. 17. 

terocanium sp.-CAsEY, 1971, p. 337, pl. 23.1, 
figs. 1, 2. 

Description. Small, roundish cephalis with 
.osely spaced pores and large apical horn. 
horax inflated and with circular, regular, 
.osely spaced pores increasing in size distally. 
he three edges of the thorax are prolonged 
1to three curved feet which are latticed pro
imally. 

89. Pterocanium sp. 

Plate 5, figure 16 

Description. Cephalis spherical, with few 
mall pores and a long straight horn. Thorax 
ampanulate, smooth-surfaced, with regular, 
ircular pores randomly distributed. Its three 
lbs end in three short, triangular feet. 
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Genus Theocalyptra Haeckel, 1881 

90. Theocalyptra cornuta (Bailey) 

Plate 5, figure 17 

Halicalyptra ? cornuta BAILEY, 1856, p. 5, pl. 
1, figs. 13, 14. 

Carpocanium cornutum (Bailey).-EHRENBERG, 
1872b, p. 287, pl. 2, fig. 9. 

Corocalyptra craspedota (J0rgensen). -J0RGEN
SEN, 1905, p. 139, pl. 17, figs. 98-100; BJ0R
KLUND, 1973, p. 73, pl. 2, fig. N; GOLL and 
BJORKLUND, 1974, p. 60, text-fig. 10. 

Eucecryphalus craspedota (J0rgensen). - PE
TRUSHEVSKAYA and BJ0RKLUND, 1974, p. 43, 
text-fig. 11. 

Theocalyptra craspedota J0RGENSEN, 1900, p. 
85. 

Theocalyptra cornuta (Bailey). - SCHRODER, 
1914, p. 130, text-fig. 101. 

Description. Cephalis dome-shaped, with 
small pores irregularly scattered about the 
surface and two large horns (prolongations of 
the vertical and apical spines). The thorax is 
flat, with very regularly arranged pores in
creasing in size toward the periphery. The 
lumbar stricture is well marked by a dark 
line. Abdomen represented by only one or a 
fe11 rows of pores. 

Distribution. Polar and subpolar areas of 
the World Ocean. Goll and Bj0rklund (1974) 
found it to be very common in the South At
lantic sediments. 

91. Theocalyptra gegenbauri (Haeckel) 

Plate 5, figure 18 

Eucecryphalus gegenbauri HAECKEL, 1860b, p. 
836; 1862, p. 308, pl. 5, figs. 12-15; 1887, p. 
1222; PETRUSHEVSKAYA, 1971C, p. 222, figs. 
103: I-III. 

Clathrocyclas alcmenae HAECKEL, 1887, p. 1388, 
pl. 59, fig. 6; POPOFSKY, 1913, p. 396, text
fig. 118, pl. 37, fig. 4, pl. 38, fig. 5. 



Theocalyptra spp.-RENz, 1976, p. 137, pl. 5, 
fig. 13. 

Description. Cephalis small, dome-shaped, 
with fe"7, small, roundish pores; through its 
wall the apical and vertical spines protrude 
forming two solid horns as long as or longer 
than the cephalis itself. Thorax conical, its 
pores very regularly disposed, the ones closer 
to the cephalis being small and roundish and 
becoming larger and very regularly pentago
nal toward its base. Abdomen, when present, 
represented only by two or three rows of very 
regular, small, rectangular pores arranged 
like a flat girdle around the base of the 
thorax. 

D;stribution. Circumtropical. 

Family PTEROCORYTHIDAE Haeckel. 1881, 
emend. Riedel, 1967a 

Genus Anthocyrtidium Haeckel, 1881 

92. Anthocyrtidium zanguebaricum 
(Ehrenberg) 

Text-figure 6 

Anthocyrtis zanguebarica EHRENBERG, 1872a, 
p. 301; 1872b, p. 285, pl. 9, fig. 12. 

Sethocyrtis oxycephalis HAECKEL, 1887, p. 1299, 
pl. 62, fig. 9. 

Sethoconus trochus (Ehrenberg). - PoPOFSKY, 
1917, p. 273, text-figs. 36, 37. 

Eucyrtidium pleuracanthus EHRENBERG, 1872b, 
p. 293, pl. 7, fig. 21. 

Anthocyrtidium zanguebaricum (Ehrenberg). 
NIGRINI, 1967, p. 58, pl. 6, fig. 4; RENZ, 1976, 
p. 143, pl. 6, fig. 18. 

Description. Cephalis elongated, with a 
strong apical horn about as long as the ce
phalis. Collar stricture indistinct. Thorax ov
ate, elongate, with closely spaced pores ar
ranged in more or less longitudinal ro"Ns. 

Distribution. Tropical and subtropical wa
ters of the World Ocean. 
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TEXT-FIGURE 6. Anthocyrtidium zanguebaricw 
(Ehrenberg). From sample no. 23B, slide B, E 

gland Finder coordinates P46/4. Scale: .05 mm. 

Genus Pterocorys Haeckel, 1881 

93. Pterocorys clausus (Popofsky), 1913 

Plate 5, figure 19 

Lithornithium clausum PoPoFsKY, 1913, p. 39 
text-figs. 111-116. 

Pterocorys clausus group (Popofsky). - PETR , 
SHEVSKAYA and KOZLOVA, 1972, p. 545, pl. 
figs. 16-18. 

Description. Cephalis conical, thorax gl 
bose, abdomen cylindrical. Pores regular, c· 
cular, in longitudinal rows. 

Distribution. Tropical Indian Ocean, T 
pical and South Transitional (middle latit 
des) Atlantic Ocean. 

Genus Theocorythium Haeckel, 1887 

94. Theocorythium trachelium (Ehrenber 

Plate 5, figure 22 

Eucyrtidium trachelius EHRENBERG, 1872a, 
312. 

Calocyclas amicae HAECKEL, 1887, p. 1382, 
74, fig. 2; HAYS, 1965, p. 178, pl. 3, fig. 
CASEY, 1971, p. 337, pl. 23.1, figs. 15, 16. 
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Theocyrtis aculeata CLEVE, 1900a, p. 12, pl. 4, 
fig. 11; SCHRODER, 1914, p. 131, text-fig. 103. 

~amprocyclas trachelius (Ehrenberg). - PETRU
SHEVSKAYA, 1972, p. 643, text-fig. 2: 5. 

~amprocyclas cranoides. - PETRUSHEVSKAYA, 
1971c, p. 203, figs. 118: III-IV. 

rheocorythium trachelium (Ehrenberg). - PE
TRUSHEVSKAYA, 1971c, p. 232, figs. 118: I, II; 
RENZ, 1976, p. 147, pl. 6, fig. 13. 

) [Theocorythium trachelium trachelium (Eh
renberg). -NIGRINI, 1967, p. 79, pi. 8, fig. 2, 
pl. 9, fig. 2; 1971, p. 447, pl. 34.1, fig. 5.] 

1 [Theocorythium trachelium (Ehrenberg) dia
nae (Haeckel).-NIGRINI, 1967, p. 77, pl. 8, 
figs. la, b, pl. 9, figs. la, b.] 

Description. Cephalis large subspherical, 
Jearing a strong apical horn. Thorax campan
:ilate, distally inflated; abdomen cylindrical, 
>lightly inflated. Pores circular, regular, With
)Ut any definite arrangement. The peristomial 
:i.rea is usually poreless and With teeth, the 
latter ·sometimes being also scattered about 
Ghe last third of the abdominal segment. 

Distribution. Warm-water cosmopolitan. 

Remarks. The specimens observed could not 
be separated into the two subspecies establish
ed by Nigrini, 1967 (i.e., Theocorythium tra
r:helium trachelium and T. t. dianae). 

Genus Theocyrtis Haeckel, 1887 

96. Theocyrtis turris Cleve 

Plate 5, figure 23 

Theocyrtis turris CLEVE, 1900a, p. 12, pl. 4, 
fig. 7. 

Description. Cephalis small, thorax conical 
and abdomen cylindrical. Pores regular, ar
ranged in inconspicuous longitudinal rows, 
roundish, slightly larger on the last segment. 

Distribution. North Atlantic. 
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Family ARTOSTROBIIDAE Riedel, 1967b 

Genus Spirocyrtis Haeckel, 1881 

97. Spirocyrtis comutella Haeckel 

Plate 5, figure 24 

Spirocyrtis cornuteUa HAECKEL, 1887, p. 1509, 
pl. 76, fig. 13; PETRUSHEVSKAYA, 197lc, p. 
236, figs. 126:V-VIII. 

Description. The first two segments of the 
shell with circular pores, the abdominal and 
post-abdominal ones With square or rectang
ular pores. The distal end is slightly con
stricted. 

Distribution. Tropical waters of the World 
Ocean. 

Family CANNOBOTRYTHIDAE Haeckel, 1881, 
emend. Riedel, 1967a 

Genus Botryopyle Haeckel, 1881 

98. Botryopyle Haeckel, 1881 

Plate 5, figure 25 

CONCLUSIONS 

If we define species diversity as a more or 
less simple relation between the number of 
species and the density of the individuals 
(see, for example, Gillbricht, 1969) the diver
sity in the area investigated is quite low. As 
a matter of fact, the majority of species col
lected were recorded in few samples, usually 
less than 5 (see text-figure 7) -only a few 
were common to 40% or more of the samples. 
A similar phenomenon was described by Pe
trushevskaya (1967) for the Antarctic area; 
she found that only 30% of the species found 
were present in a fairly large percentage of 
the samples; the remaining 70% were rare. 

In our case, part of the explanation for this 
situation could lie in the fact that, not only 
were several different types of collecting gear 
and toWing procedures used (see Table 1), but 
also the samples themselves were obtained in 



dissimilar water-masses resulting, consequent
ly, in different radiolarian assemblages. 

However, even with these considerations in 
mind, we still are inclined to consider that 
the diversity is low regardless of the sampl
ing bias. This conclusion is supported., for ex
ample, by the contents of sample 23B. This 
was the only surface tow which lasted for 
more than one hour and it collected 49 dif
ferent species (27% more than the next ri
chest sample and about three times as much 
as the average collection with a surface net). 
Following these evidences, it seems super
fluous to insist on the need of long tows and/ 
or big nets for performing a thorough collec
tion in are aera involved. 
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TEXT-FIGt:RE 7. Frequency of occurrence of the 
species found. 

Although the specific diversity (as defined 
before) is low, the overall number of species 
seems quite comparable to those found in 
other areas (see, for example, McMillen, MS; 
Renz, 1976). In other words, the radiolarian 
fauna of the Southwestern Atlantic is quali
tatively rich (about 100 species were register-
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ed). Therefore the assumptions of some au-· 
thors (e.g., Nigrini, 1967) concerning the pro
verty of these waters should rather be ex
plained by sampling bias, selective dissolution 
and/or seasonal variations, than by the low 
numbers of species in the plankton (Nigrini, 
op. cit., dealt with only a few sediment sam
ples from the area under study). 

Unfortunately, due to the variability in the 
sampling techniques, we could not obtain any 
absolute values concerning numbers of radio
larians per volume of water filtered, nor the 
proportion that radiolarians comprise of the 
total planktonic biomass. 

The dominant species in the area under 
study belong to the order Spumellaria; they 
are (in order of decreasing importance): Spon
godiscus resurgens, Stylodictya multispina, 
Dictyocoryne profunda, Actinomma antarcti
cum, Acanthosphaera actinota, Porodiscus mi 
cromma, P. sp. aff. P. micromma and Collos· 
phaera huxleyi. 

Although it is rather difficult to compare 
these results with those of previous worke 
(since very few of them dealt with the entir 
assemblage, but rather studied definite frac~ 
tions of it), it seems somewhat contradictocyr 
to some previous results (see text-figure 8) 

0 25 so 75 
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9 SPUMELLAAIA 

TEXT-FIGURE 8. Approximate 
mellarian and nassellarian species in the enti 
polycystine Radiolaria assemblages, studied by di 

ferents authors. 

1, Petrushevskaya, 1966 (World Ocean); 2, Hill 
mann, 1963 (Arctic Ocean); 3, Renz, 1976 (Tropi 
Pacific); 4, Riedel 1958 (Antarctic); 5, Hays, 1 
(Antarctic); 6, Nigrini, 1967 (Indian Ocean); 
Haeckel, 1887 (World Ocean); 8, Ling, 1972 (Ch' 

Sea); 9, Present paper (Southwestern Atlantic). 
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This difference perhaps could be explained, 
at least in part, by the fact that most investi
gators studied the Nassellaria more through
ly and in more detail than the Spumellaria. 
For the same reason their classification (the 
Nassellaria) seems to be more {<natural>> and 
more satisfactorily applied than that of the 
Spumellaria. 

Another reason for this discrepancy could 
be the fact that many of the Plagioniidae, 
which were present in fairly large amounts 
in some of the samples, were not identified 
to the specific level. With this exception, none 
of the nassellarians were present in large quan
tities. Some of the relatively frequent species 
were: Theocorythi!l.m trachelium, Triceraspy
ris antarctica and Lipmane!la dictyoceras. It 
seems quite remarkable that the Artostrobii
dae and Cannobotrythidae were almost unre
presented (only one species of each); and the 
Carpocaniidae were completely absent. How
ever. many of the species included in these 
families have ecological requirements quite 
similar to those prevailing in the area under 
study (see Petrushevskaya, 1971c). A partial 

explanation for this phenomenon could be the 
fact that these families are mainly represent
ed by small forms, and only on a few occa
sions were nets of mesh smaller than 60µ used. 
However, this circumstance cannot totally ac
count for the phenomenon described, and fur
ther investigation is needed to solve the 
question. 

Several authors (e.g., Petrushevskaya, 1966, 
1971a; Strelkov and Reshetnjak, 1971; Renz, 
1976) carried out comparative studies on the 
radiolarians from plankton and sediment 
samples, in the same area. The general con
clusion is that, although the similarities found 
are not absolute, there still is a fairly good 
correspondence, regarding mainly the quali
tative aspects of the two assemblages. 

However, comparing the species recorded 
in this investigation with those reported by 
Goll and Bj0rklund (1974) from sediment 
samples of the South Atlantic ocean, one ar
rives at the conclusion that none of the lat
ter were common in our material. Moreover, 
some of them (e.g., Tristylospyris palmipes, 

TABLE 1 (a, b, c) 

Distribution and relatirn abundance of the species in the samples, and general information on the latter. 

Net 

Con: Regular, conical surface net; mouth, SO cm diameter; Nans: Nansentype net with choking device; 
mouth, 75 cm diameter; CB: Clarke-Bumpus net; mouth, 35 cm diameter; P.I.: Plankton Indicator (Glo
ver, 1953, fig. 2); mouth, 3 cm diameter; P: Samples taken with ship's laboratory sea-water system 
(pump); FP: .Samples taken with ship's fire system pump. 

Type of water 

In most of the samples the Pteropoda (Euthecosomata) and Foraminifera faunas were identified. The 
use of these assemblages as hydrological indicators is discussed in E. Boltovskoy (1970) and D. Boltovs
koy (1975). 

Radiolarian species recorded 

The numbers correspond to those preceding each species description in the systematic part. The num
bers in parentheses represent relative abundances with respect to the whole radiolarian assemblage in 
the given sample; 1: less than 1%; 2: 1 to 5%; 3: 6 to 10%; 4: 11 to 25%; 5: 26 to 50%; 6: 51 to 75 
%; 7: 75 to 100°io. 
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TABLE 1 (a) 

I l I i 
! Sur- !Temp. at SurfaceiSalinity 
! face indicated salin- jat indi-

I I . I 

I ' Depth' 
Date , Depthi Loca 1· of !let ~esh Lat. s Long. W ; temp .. depth i ty } ca ted 

\ ('C) (meters:'C)! (0/CO) ]depth 
(1975)1 (m) time tow (m) 

! (m) 

lA VI l l-6 : 2294 D2: 151 
. 02:45 

·Cool. 72 36'11.1'152'32.7' 17.3 

2A Vlll-6 2234 01:40 1500 !ia11s 250 36'10.5' 52'32.4' . 17.3 1500=3.06 
02:00 1000 

35.334 

4A '/lll-6 2664 17:00 O Con. 72 37'16.8' 53'12.6' 16.5 35.:3~ 

SA Vlll-6 2664 17:00 130 Con. 72 37'16.8' 53'12.6' 16.5 150•!6.74 35.1'6 150•35.921 
0 

----------------· - - ---- -- ·- ---· ---
6A /lll-6 2664 17:00 340 CS loO 37 16.8' 53 12.6' 16.5 350=12.37 350•35.435 

Type of 
water 
according 
to Pterpod 
& Foram 
fauna 

++-

7A '/lll-6' 2654. 15:151 600 ·:ans 25Q 37 16.8 o3 12.o' lG.5 600=07.23 35.'35 600•35.061 Subantarc-
0 tic Foram

i nifera 

8A Vlll-7 893 04:301 0 I Con 72 \37°21.l' 54'12.9' 12.4 - 33.773 - \ 1 

aoA Vlll-7 155 14:301 0 I Con 72 137'40.8' 54°59.8' 7.2 - !JJ.i82 - I ? 

~IA v111-1 155 14.3ol 100 I cs !150 !37'40.8' 54'59.8' 7.2: 100=06.96 ! - 1100•33.5831 

I i I I I' I I L i 
~z;;,- 1-·v!U-7- 814 22:3oi-o Icon 12 '.3l'35.9' I S4'30.9' 13.21 ·-_-- !35.:31- -

I 1 I I 

--7--t-8--14-+2-2-:-30_,!_1_5_0....L.I -CB li50TJn5."g•F3Q.9'- - ----::----i---_-i--_----1---
1--+----+--t--~1 --+i1 _ _,__--+[ i 

? 

---+ 

---+ 

---+-

"adiolarian 
species re
corded (and 
relative 
abundance 

4(2)5(11)21(1) I 
23(2)26(1)38(1) i 
39(1)46(2)47(2): 
49(4?)51(2?)52 I 
(1)57(21)65(1?) I 
66(1)72(1)91(1) i 
94(1) ' 

49(7?)57(2) 

5(1)7(2)9(2)10 
(2)11(1\21(1)22 
(1)23(2)28(1)31 i 
( 1)38(2)46( 2 )471 
(1)48(1)49(41) ' 
51(21)52(1)53(1) 
54(11)57(3)58(1) 
59(2)63( 1 )69(1) i 
91(1)94(!) 

7(2)11(2)18(21): 
19(2)23(3)31(2): 
39(2)40(2)42(2) I 
46(2)49(3)58(2) i 
59(2 )62(2)72(2). 
76(2)35(2)89(2) 
90(2)91(2)92(2) 
93(2) 97(2) 

4(2)20(3)21(5) I 
36(4)49(21)51 
(1?)58(2?) 

5(5)15(4) 

I 1( 4) 

i Undet. (2 sp.) 

! Actin011111.s. l(l 
: specimen) 

j 7(2)9(2)22(2?) 
i 39(2)49(5?)52(2) 

'4(4)13(4)23(4) 
I 49(4?) 

14AjvrII-7 814 22:001 550 •
1

,:1ans 250 \37'36.4' 54'31.l - I 300=06.64, - 300•34.405 
I I 300 -~'' ---<f------+---~1·_5_5_0=_0_4._6_7_,l __ -+5_5_o·_3_4_.2_4_6+--------+·------; 

\15A jvIII-8 3037 11:151 o I Con 72 !37°55.8' 53'57.3' 15.41 - \ - +- : 1(1)7(2)8(1)11(1 

I 15( 3)21(S)23(4) 

I . I ' I 120(1)21(1)23(1) 
I ' i I I :33(1)37(1)39(1) I 
i i i I I I ,42(2)46(2)47(1) 
· 

1

, • I , 49(3?)50(1?)51 
i ,i 1(1?)52(1?)59(1) 

-t-----+---1-----if------+----+-------+'-' 6~1)68(1 )72(1) 
16A vIII-9 4708 18:10 o I Con 72 1

1

38°45.2' 51'55.5' 15.9 - --+ 13(2)21(3)42(4) 
i '149(3)57(3?) 

1

:17A Vlll-9 5087 23:00 0 ! Con 72 ;38'56.6' 51'02.3' 11.1 - -+(?) 19(2)47(2)49(4?) 
i I >3(2)57(2?)58(2) 

60(3) 

1

18A Vlll-10 5183 09:20 O Con 72 !39'08.6' 50°51.6' 11.1 - -(?) 18(1)19(2)22(1) 
23( 4)33(2) 35( 2) 
38(2)45( 1)46( 1) 
49( 4)51(2)54(1) 

I 55(2)57(2)58(2) 

19A Vlll-10 5176 14:30 
15: 30 

Con 50'56.7' 10.7 

59(1)60(2)61 (2) 
63(2?)70( 1)75( 1) 
82(1)83(1 )85(1) 
9'J(l)91(1)95(1) 

22( 1)23(3)30(1) 
31(1)35(1)44(1) 
46( 1)49( 4) 50(2?) 
51 (2)54(2)55(2) 
57(2)60(1)62(1) 
95(1)98(;) 
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132 

21A VIII-10 

22A VIII-10 

1
2JA VIII-10 

! 
I I 
i24A V!II-10 

[2sA vm-10 

!26A Vlll-10 

I I 

5187 17:00 300 
200 

5187 17:30 200 
75 

5165 20:00 
21 :00 

5165 20:[5 300 
200 

5165 21: 10 200 
75 

5150 22:00 
23:00 

cs 

CB 

Con 

CB 

CB 

Con 

150 

150 

72 

TABLE 1 (b) 

39°11.:' 50°59.3' 10.91250=5.6 

39"11.: · so•s9.3' 10.9 l 120•10.J 
I 

39°1L;' 51°03.6' 10. 1 I 

i 
I 

50 I 39"13.;'~51°03.6' - I 265=5.s 
I 

so 

72 

39'13.3' :s1°04.3' 10.1 I 115=9.5 
! 

39•14.;· ·s1°06.6' 10.1 

I 
I 

I 
I 

--+ 

22(2 )23 (6)27( 2) 
28(2)33( 2)44(2) 
49(2 )51(2 )57(2) 

13(J )23( 4)28( 3) 
51(3)59(3) 

5(2) 18(2)19(2?) 
22(2)23( 4 )49( 2; 
4?)58(2?)60(2) 
95(2?) 

122(3) 

j17 ( 4)23( 4)32( 4) 
I 

;22(1)23(1?)46(1) 
'.49(6?)51( 1?)55(2 
157( I )58{1 )60(1) 

!2SA v111-10 5150 22.45 200 cB •150 39•14.2· ·51°06.6' - I 85=10.7 - ' - ? 2J{5)2s{2)3a(2) ! 
I 75 I i 76(2) 

63( 1) I 

29AIVIII-ll 5089 bo:Ol o Con 72 39°15.3' 151"07.6' J(i.71 - - ~I· .. , - I -{?) ~2(1)23(2)46(1) 
149(6?)5114? )55(2) 

1 57(2)70(1) 

iJOA 1,·vl!I-11 5089 00:10 
2
J
0
oo
0 

CB 150 I 39"15.3' :.s1•01.6' - I 170=7.4 - 1 - J ? 17(2)22(2)23(5) 

1

1

l0.
7 

I ----', ---j- ~4(2)36(2) 
j
1
JIAIVIIl-ll 5025103:30

1 
0 Con 72 39°17.4' ijJ0 ll.9' I - - - I --+ 19(1)23(2;2?) I 

I 
I I I 131(1)46(1)49(6?) I 

i i W !nw)55(2?)57 i 
~11 4449 u:~ 0 P. I. 100 38'41.J' 52°00.1' -,14.9 1--- -----~ --~~ -:: -r-- ,-- ~G(2)49(2)81(4) I 

-~10oii"16~45 --o-~ 60 37°20.1· 54•05.2· jn.9 1. - ---3-~_6zs-,------t-:-: -· !5(4)7(1)19(1)26 
I 17·00 I :(3)46( 1)49(3)54 

I . . i' I: : '. rrn~~~mmin 
I 

: 6(2)77(2)94(1) 

i i 

6B IX-4 4156 22:07 0 Con 60 38°04. 7' ,· 52• oi. 9' IS. 8 - 35.739 - ! -+ 16(1)7(6)11(1) i 46(1)49(2) 

9Bl !X-5 4881 09:30 300 CB 69 38"30.3" 50"40.9' 16.4\ 200•!5.08 35.391 ' 200•35.601! -+ : 1(1)5( 1)7(3)9(2) I 
I 200 300• 12. 66 ; 300•35. :941 116(1)19(1)23(1) . 

' i 31( 1)32(2)45( I) : 

i 146(2)41(1J4s(1l I 
I )49(4)50(1)51(2) : 

i 52(2)53(2)54(4) I 
I i 

1
55(1)56(1)57(4) I i I 59( 4)61( 2 )63(1) 

I 
I 

! )68( 1) 91 (! )95( !.L., 
128 IX-6 5094 01:03 300 CB 69 39' 04. J' I 49"27.4' 15. 2 200=!3.22 35.506 . 200=35.1851 -+ 15(3)9(2)36(2) I 

200 I I 300=08. 57 I 300=34.601! 149(3)51(2?)56(2)' 
I i 157( 4 )87(2)88(2) 

J3B IX-6 5094 01 :29 200 CB 69 39"04.3" 49"24.3' 15.2\ 75•15.22 35. 506 75=35. 5961 -+ \1(2)19(2)29(2) i 
75 1 200•!3. 22 i 200= 35 .1851 \46( 2) 47(2 )48( 2) 

I i 

I 

,49( 4)51( 2) 54(2) 
' 

r I j55(2)57(2)59(3) 
I •61 (2 )63( 2)71 (2) 

15B IX-6 5112 12:32 300 CB 69 39"45.9' I 50·14.3' 14.2 200•09. 33 - I 200•34.5871 ---+ 129( 3) 32( 2)46( 3) 
200 300=06. 26 300•34.300i 149( 4) 57(3) 59( 3) 

178 IX-7 4953 07:05 0 Con 20 39°14.6' '. 51°30.4' 10. 7 - ;34.540 i -
I 

- 147 ( 2) 49( 4) 54( 4) 

i I 155(2)57(2)61(2) ' 
I i 68(1)76(2) i 

20B !X-7 4428 18: 27 0 Con 40 33•55. a• i 52°28. 5 • 11.5 - ;35.828 - --+ l9(4)14c2i2oc2i I 
i j23( 3)31(3) 57(2) 
: I 68( 2?) 80(2)85(2) 

226 IX-7 4428 15:45 200 CB 69 38°56.a· I 52"32.6' 16.0 75•1).91 :35.323 126~=~tm --( +?) 49(5) 
75 200• !S.07 

238 IX-7 4428 19:01 0 Con 40 38°55.4' 152°28.7' 15.8 - !35.828 - +- 5(2)6(1)11(1) 
20:10 12(1)13(1) 19(1) 

! 20(1)21(1)22(1) 

I 
I 

I 23(2)29(1)31(2) 
33(1)39(1)41(1) 

j 42(2)43( 1)46( 2) 
I 47(1)49(4)50(2) 

I i I 
52(2)54(3)55(1) 
56(1)57(3)5s(2) I 

i 59(2)61(1)64(2) i 
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TABLE 1 (c) 

I 7!(1?)72(1)73(1) 

I 
I 65(1)68(1)70(1) 

1

. 

I 74(2)76(1?)78(1) 

l 1
1 

I 

1

, 79(1)83(1)85(1), 

~rn~mmrn · L ; I I 96(1)97(1) 
1268-t--rx--a-~11 3_3_83-r-o-3:-45-t-2-oo-!-[-cs___,~69--+l-38-.-39-_4-·+-s-3•-37 ___ 7•-+-1-a.-1+--75-=-18-.0-4-+-36-.-n-4-+-7-5---3-6.-1-D+--_.--+-~25~(4~)~49~(4~)-51-(1--11~ 
1---+---~--+--+-15-+-1 --+---L- 200·16.52 200=35.826 ·1 

0 I Con 40 I 38"44.3' 54"04.9' ! 13.6 - 34.374 - 9(4)55(3)57(3) J 27B IX-8 i 1326 15:30 

318 IX-10 I 1663 

I 
I 
! 

08:44 
09: 12 

o \Con 40 39"04.3' 50"45.7' 11.4 - 34.547 - -• 5(2)6(2)17(2) ·1 

I 19( 1)23(2?)49(2) 
I 51(2)52( 1)54(2) 

I I 57(2)59(2)61(2) i 
i 63(1)68(5)70(1)' 

'1 ' II i I t 73((2))74((2i75:<l ' I i j I I 77 2 85 I) 90( 1 I ' 
l--+-----..---t--1--+---+---+---+----+----t----+----l---- -+ 95( 1) 1' 

1348 rx-:1 I 1686 10:32 o ;
1

· Con 140 139"06.4' 52"04.6': 12.2 II - 35 .. 1931 - --=;:--- 1 1(1)2(1)5(2)7(1) 
! ·1 B( I) 19( 1)21(1) I 

i I i : I 46(1)48(1)49(3) I I i I ' 22(1)23(2)30(1) I 

I' I i I I 50(1)51(2)54(3) I 
· I 57(2)53( 1)61( 1) 

i I I I ' 73(2)76(1)77( 1) ! 
I I I : ' I I 62(2)63(2)68(2) 

I : I I i I 80(1)84(1)85(1) 
~+-----+ I 1 _____ J!6(1)91(1)950I, 
j3581 ix-:: :4595 21:·49---o·---,·c-o-n-+-l40~.', .. -38-.-46·.-l' s1.SzA-1Jll.6 ------_---'-34-.-89-1 i--_-- -• 1(2)5(1)9(1) 

1 · I I 13< 1111(2119< 11 • 
i i 23(2)31(1)32(1) 

I 33(1)46(1)49(2) 
I i I' ! 51(2)54(1)57(1) 

i I I 1· 58(2)59(1)60( 1) 
i I I I I 67(4)63(5)72(1) 

: 1 : 74(1)77(3)80( 11 
83( 1I85( 1 )94(1) 

L ' ! . I I 95( 1) I 
;3$61 -rx-:z-3922-17.031--0 !c~~-:4o -: 38°25.s' 53•00.3-· ,l·.·13.2 · -_---135.725 J · ----· ··· ~=(•11 5(111ol8(1)9(2ii 
: I ' 17:33 l i I 12(1)20(1)23(2) i 

418 IX-5 4962 114:00! 0 p 20 38°34.2' 50°25.8' 
14:30 

478 IX-7 5049 03:00. 0 ? zo 39"25.0' 51°14.6' 
'03:30 

758 rx-1.: '06:20 0 FP 20 35" :1' 56°24' 

------- ·--- ._0~0~c..... 

Tholospyris procera, Thclcspyr;;; scaphipes), 
which supposedly should be presznt in the 
plankton of the zcne sampled, ':Vere not re
corded at all. Haeckal (1887), in describing 
the radiolarian fauna ::>f the Eastern Tropical 
Atlantic, states that (p. clx): c! ••• no specimens 
from the bottom were obtained but a rich 
pelagic radiolarian fauna was demonstrated 
by numerous preparations from the surface.» 

The most obvious explanation that come.:; 
to mind is selective dissolution. Goll and 

16.1 

11.2 

'20. 778 

: 24(1)29(1)31(1) 
' 33(1)39(1)44(1) 
'46(1)48(1)49(2) i 

51( 1? )52(1 )51(1) 
54(1 )56(1 )57(2) 
58(2)59(2)60( 1) 
61(2)63(2)68( 1) 
70(1)73(1)77(2) 
80(1)84( 1)85( 1) 

'87(1)91(1)95(2) 

-( ?) 49(7) 

49( 5)58( 3)59( 4) 
95( 3) 

72(5) 

Bj0rklund (1974) claim that precisely this 
responsible for the lack of correlation betw 
the distribution of inorganic phosphates (p 
duction) in the upper layers, and the densi 
of radiolarian skeletons on the bottom. 
thermore, Berger (1970) states that the Sou 
Atlantic is the most unfavorable oceanic a 
for the preservation of siliceous skeletons. 

However, if this explanation -;v-ere corr 
some evidence of a higher proportion of for 
·.•ith heavy skeletons in the sediments t 
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I. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

134 

PLATES 

In the references to the figures the specific name is followed by the sample 
number (e.g., «75A») the geographical location of which is shown in table 1, the 
slide (when more than one slide per sample was prepared e.g., «Sl.C»), and the 
England Finder coordinates (see Riedel and Foreman, 1961) of the illustrated spe
cimens on the slides (e.g., «K32/4» or «T49» ). All the preparations are deposited 
in the senior author's collection at the University of Buenos Aires, Argentina, 
excepts for slide B of Sample 5A, containing the holotype of the new species 
Acanthosphaera pinchuda n. sp., which is in the collections of the V.S. National 
Museum of Natural History under Catalogue Number 37, Number USNM 250375. 

PLATE 1 

All figures X274 unless otherwise noted 

Acrosphaera spinosa (Haeckel), forma A 12. Tribonosphaera cemripetalis Haeckel 
lSA, sl.C, K32/4. 23B, sl.B, Ul8/4. 

Acrosphaera spinosa (Haeckel), forrna B 13. Cenosphaera compacta Haeckel 
34A, sl.A, E46/4. 3SB, sl.A, 02S/2. 

Acrosphaera spinosa (Haeckel), form a c 14. Cenosphaera elysia Haeckel 
16A, sl.B, P44/2. 20B, sl.E, SSL 
?[Clathrosphaera sp.] 

ISA. Cenosphaera hirsuta Ehrenberg 6A, 027/3. 
14A, S30/2, X67. 

Collosphaera huxleyi Miiller 
3SB, sl.C, E39/4. lSB. Cenosphaera hirsuta Ehrenberg 

7A, sl.A, GS2/3, X175. 
Collosphaera macropora Popofsky 
23B, sl.C, U42/2. 16. Plegmosphaera entodictyon Haeckel 

Collosphaera tuberosa Haeckel 
9B, sl.A, TSl/4, Xl75. 

9B, sl.4, T49. 17. Plegmosphaera pachyplegma Haeckel 

Siphonosphaera martensi Brandt 
2SA, sl.A, R39. 

38B, sl.B, F39/4. 18. Spongoplegma antarcticum Haeckel 

Siphonosphaera polysiphonia Haeckel 
23A, sl.B, 020. 

3SB, sl.B, U45/1. 19. Acanthosphaera actinota (Haeckel) 

Siphonosphaera sp. cf. S. polysiphonia 
18A, sl.A, M35. 

Haeckel 20. Acanthosphaera corloca, new name 
4A, sl.A, E42/2. 23B, sl.C, W54/4. 

Solenosphaera zanguebarica (Ehrenberg) 21. Acanthosphaera dodecastyla Mast 
23B, sl.A, VSO/l. 34B, sl.C, P45/4. 
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ri the plankton should have been observed 
see Johnson, 1975). But, from the fe:1 com
>arative data available (i.e., our records as 
:ompared to the results of Goll and Bj0rklund, 
.974), no such conclusion can be drawn. 

The other possible explanation is that both 
;he densities and the specific compositions of 
iving populations are highly variable within 
;hort periods of time as well as seasonally 
md/or multiannually. Therefore the assem
blage one obtains at a particular moment 
Erom the plankton does not necessarily re
flect the normal situation throughout one or 
several years. There are several ob3ervations 
that support this assumption - one concern
ing our own findings is the following. 

At 38"45' S, 51"55' W (approx.), five species 
were collected on August 9, and 26 on Sep
tember 11 (samples 16A and 35B, respective
ly). Moreover, only 2 of these species were 

BOLTOVSKOY, RIEDEL 

present in both samples. The to NS correspond
ing to these two samples were both surface 
ones and quite comparable with respect to 
gear, times and towing length. Previous in
vestigations showed similar short-time varia
tions, both in the planktonic assemblages and 
in physico-chemical parameters (see E. Bol
tovskoy, 1970, and references therein). 
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PLATE 2 

All figures X274 unless otherwise noted 

1. 

2. 

3. 

-i. 

s. 

6. 

Acanthosplzaera pinclzuda n. sp., Holotype 
SA, sl.B, T52. 

Actinomma al!tarcticum (Haeckel) 
28A, M31/3, X175. r ---..s,3- 111e~cJ..:nu.111. 
Actinomma sol Cleve 
38B, sl.B, K37 /3. ~ 111. rf\ffl>11'u: (Eh.) 

Cladococcus bif urcus Haeckel 
26B, E30/1. Broken shell. 

Cladococcus cervicornis Haeckel 
lB, sl.A, L43/2. 

Cladococcus megaceros Hollande and En
jumet 
21A, sl.B, E56/2. 

7. Cladococcus sp. 
22A, sl.A, 024/4, X175. 

8. Echinomma leptodermum (Joergensen) 
lSB, K37/3. 

D: '-3..lt.,.. 

9. 

lOA. 

lOB. 

11. 

r;t 14ec • i n"O"' le.rs n. ~v . 
H exacontarium sp. 
34B, sl.C, B25. 

H exacontiwn armatum Cleve 
3SB, sl.C, CSO. Focused on cortical shell. 

Hexacontium armatum Cleve 
23B, sl.C, D36/2. Focused on medullary shell. 

Hexacontium axotrias Haeckel 
9B, sl.A, E51/l. 

f
l2A. Hexacontium enthacanthum Joergensen . 

21A, sl.B, LS0/3. Focused on cortical shell. 
,,,__,,Hee· in-eg,.f Dlt;5 "I .1P~ 

12B. HexactYntmm enthdcanthum Jcergensen 
3SB, sl.C, S44/2. Focused on medullary shell~ 

13. H exacontium hostile Cleve 
30A, sl.A, J36/l. 

14. 

15. 

~ 

I 

H exacontium phaenaxonium Haeckel 
lSA, J44/2. j. fkx. h'i:Ko_;,,,,,,w.,,,, (Sil..) 

Hexalonche aristarchi Haeckel 
30A, sl.A, D28/l. 

13 
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35B, sl.C, F44. 
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35B, s'.B, R31/4. ;: L. So11ast~ ... {~h. ) 

7. ?[Pylospira octopyle Haeckel] 
18A, sl.B, D54/4, Xl75. 

8. Spirema haliomma (Ehrenberg) 
23B, sl.C, W31/4. 

9. 

10. 

Octopyle octostyle Haeckel 
34B, sl.C. 028/4. 

Phorticium clevei (Joergensen) 
3 lB, sl.A, U47 /3. 

11. 

12. 

13. 

14. 

Tetrapyle octacantha Miiller 
23B, sl.C, C21, Xl75. 

Acanthodesmia viniculata (MUiler) 
23B, sl.D, B15. 

Lophospyris sp. 
15A, sl.A, Q22. 
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35B, sl.A, Q35. 
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16. ?[Tympanidium foliosum Haeckel] 
4B, sl.B, H30. 

17. Zygocircus productus (Hertwig) 
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18A. Arachnocorys circumtexta Haeckel 
lB, sl.B, H55/1. Lateral view. 

18B. Arachnocorys circumtexta Haeckel 
23B, sl.C, 052/2. Basal view. 

19. Lampromitra schultzei (Haeckel) 
35B, sl.D, Y48/l. 
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Litlzome/issa setosa lcergensen 14. Litharachniwn tentorium Haeckel 
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Peridiwn sp. aff. P. spinipes Haeckel IS. Pterocaniunz trilobwn (Haeckel) 
23B, sl.C, 126. 23B, sl.C, RS9/l, Xl75. 

Peromelissa pha/acra Haeckel 1.:. PterocC'.nii!m sp. 
31B, sl.A, T40. 3A, sl.A, W53/3. 
Phormacantha sp. aff. P. hystri.r: (Joergensen) 

17. Tlzeocalyptra cornuta (Bailey). lB, sl.C, 035. 
31B, sl.A, C38. 

Plectacantha sp. 
3SB, sl.A, QSS/l. 13. Theocalyptra gegenbauri (Haeckel) 

23B, sl.A, NSl/2. 
Cornutella profunda Ehrenberg 
23B, sl.C, H58/2. 19. Pterocorvs clausus (Popofsky) 

Dictyophimus crisiae Ehrenberg 
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22. Theocorythiunz trachelium (Ehrenberg) 
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Eucyrtidium sp. 
23. Theocyrtis turris Cleve 

34B, sl.A, U25/4. 
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Lipmanella dictyoceras (Haeckel) 24. Spirocyrtis cornutella Haeckel 
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Lipmanella sp. 25. Botryopyle sp. 
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