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FOREWORD 

The Soviet Antarctic Expedition (SAE), which was organized in connection 
with the International Geophysical Year and began work in 1955, had among 
its projects around-the - year studies at different stations on the Antarctic 
continent and extensive oceanographic research in the seas surrounding the 
sixth continent. One of the projects of the oceanographic research was a 
qualitative and quantitative survey of Antarctic flora and fauna and the 
establishment of their place in marine biogeography. 

The biological research followed a complex program of detailed 
plankton studies and research on the fish and benthic invertebrates of the 
continental shelf and the abyssal waters. On a smaller scale birds, seals, 
whales and terrestrial and freshwater fauna and flora were also colle cted 
and observed. Parasites, microbiology and the diurnal productivity of 
organic matter with the aid of C 14 were also studied on some cruises. 

The most interesting biological material was taken during the first three 
cruises of the M/V"Ob'" (1955 - 1958), a vessel fully equipped for deep-sea 
research with scientific equipment which made possible compl ex studies 
to a depth of more than 5000 m. During cruises I and II of the "Ob '", the 
research was done chiefly in the Antarctic part of the Indian Ocean from the 
meridian of Cape Town, eastward to the Balleny and Macquarie islands. 
Cruise III covered especial y the Antarctic Pacific fr-;;m Victoria Land to 
Drake Passage inclusively (see Information Bulletin of the SAE, No. 3 , 
1958:11 - 16, 3 station maps). Some supplementary material was also 
sampled on cruise VIII in 1962/ 63 (see Information Bulletin SAE, No . 46, 
1964). There were 25 biologists who took part in the field work of the SAE 
(several of them twice); all had a solid oceanographic background. 

The Soviet Antarctic Expedition studied about 360 0 net and sedi,mentation 
samples of plankton, more than 380 grab and dredge sampl es , m,:Jre than 
7000 fish specimens, about 500 frozen specimens of different species of 
penguins and other sea birds , and 314 specimens of mosses, 592 oflichens, 
812 samples of freshwater a l gae, 580 s ampl es of macrophytic marine 
algae. In all, 64 parasitological analyses were made of fish, 11 35 
microbiological an-.l yses of water and bottom and 143 dete rminations of 
primary production with C 14 , as well as other s tudies . 

The importance of this extensive material is outstanding. It forms the 
basis for the preparation of a whole series of monographic studies on the 
different groups of very specific animals of the Antarctic, and also 
gives a general characterization of a ntarctic flor a and fauna. This 
material a lso considerabl y widens the field for Soviet m arine biolo~sts, 
givi~hem the opportunity to work out elaborate world-wide problems in 
marine biology. 

More than 60 specialists from academic and research institutes 
participated in the processing and study of the biological colle c tions , which 



4 are mainly kept at the Zoological Institute and the Botanical Institute of the 

Academy of Sciences of the U.S. S. R. Among them are leading scientists 

from the Zoological Institute, the Institute of Oceanology, the Botanical 

Institute, the Cytological Institute, the Moscow and Leningrad Universities, 

the Institute for Arctic and Antarctic Research, the All-Union Institute for 
Fisheries and Oceanography (VNIRO), etc. The scientists who participated in a 

study of the material from the Soviet Antarctic Expedition are listed below. 

This may be useful in coordinating biological antarctic research as well 

5 

as research in other areas of the World Ocean. 

Lower freshwater algae - M. M. Gollerbach (Botanical Institute) 

Marine Diatomea - A. P. Zhuze, 0. G. Kozlova, G. S. Koroleva, and G. A. Nagaeva (Institute of 

Oceanology) 

Mar ine algae ( Macrophyta) - A. D. Zinova (Botanical In st itute) 

Lichenes - V. P. Savich, N. S. Golubko,·a (Botanical Institute) 

Mosses (Bryophyta) -L. I. Savich-Lyubitskaya . Z. N. Smirnova (Botanical Institute) 

Foraminifera -Z.G. Shched rina (Zoological Institute) and Kh. M. Saidova (Institute of Oceanology) 

Radiolaria - A.A . Strelkov, M. Yu . Petrushenkaya, and V. V. Reshetniak (Zoological Institute) 

Dinoflagellata - A. I. Kuz'mina (Zoological Institute) 

Tintinnoidea - V. V. Zernova (Institute of Oceanology) 

Sponges (Spongia) - V. M. Koltun ( Zoologic al Institute) 

Hydroidea and Hydromedusae - D. V. Naumov and S. D. Stepaniants (Zoological Institute) 

Siphonophora - S.D. Stepaniants (Zoological Institute) 

Scyphozoa - D. V. Naumov (Zoological Institute) 

Pennatularia and Antipatharia - F. A. Pasternak (Institute of Oceanology) 

Nemertini - V. S. Korotkevich• (Zoological Institute) 

Nematoda - E. S. Kir'yanova and T. A. Platonova (Zoological Institute) 

Rotatoria - L. A. Kutikova (Zoological Institute) 

Polychaeta: benthic - P. V. l!shakov (Zoological Institute), and R. Ya. Levenshtein (Institute of 

Oceanology): pelagic -N. Tebble (British Museum of Natural History) 

Sipunculida - V. V. ~!urina ( Biological Institute of the Southern Seas) 

Bryozoa - E. I. Androsova (Zoological Institute) 

Ciadocera ( freshwater) - N. A. Akatova ( Zoological Institute) 

Calanoida - K. A. Brodskii•• (Zoological Institute) 

Cyclopoida - V. S. Shuvalov (Zoological Institute) 

Harpacticoida - L. L. Chislenko (Zoological Institute) 

Cirripedia - G. V. Zevina, and N. I. Tarasov (Institute of Oceanology) 

Cumacea - N. B. Lomakina (Zoological Institute) 

Isopoda - Ya. A. Birshteinl(Moscow State University). 0. B. Kusakin(Leningrad State Un'iversity) 

Amphipoda Gammaridea - benthic -E. F. Gur'yanova (Zoological Institute): pelagic -Ya. A. Birshtein 

( Moscow University), and ~I.E. Vinogradov (Institute of Oceanology) 

Amphipoda, Hyperiidae - M. E. Vinogradov (Institute of Oceanology) 

Mysidacea - Ya.A. Birshtein(MoscowUniversity) , andYu.G.Chindonova (Institute of Acoustics) 

Euphausiacea -N . B. Lomakina (Zoological Institute) 

Decapoda - N.A. Zarenkov (Moscow State University) 

Hydrocarina - I. I. Sokolov ( Institute of Cytology) 

Pantopoda - L.K. Lozina-Lozinskii (Institute of Cytology) 

Loricata - A. M. Yakovleva (Chernovtsy Medical Institute) 

Gastropoda - A. N. Golikov (Zoological Institute) 

Scaphopoda - Z. A. Filatova (Institute of Oceanology) 

Bivalvia - 0. A. Skar la to (Zoological Institute) 

Asteroidea - E. N. Gruzov (Zoological Institute) 

Ophiuroidea, Echinoidea and Holothuroidea - Z. I. Baranova (Zoological Institute) 

Pogonophora - A. V. Ivanov (Zoological Institute) 

• [Also known in the literature as Korotkevitsch. ] 

[Also known in the literature as Brodsky. J 
[Also known in the litera ture as Birstein.] 
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Pisces - A. P. Andriyashev• (Zoological Institute) .. 

Aves - S. K. Krasovskii, K. A. Yudin (Zoological Institute), E. S. Korotkevich (Arctic an.d Antarctic 
Institute), and E. E. Syroechkovskii (Geographical Institute) · 

Bird and fish parasites - A. V. Gusev (2'..oological Institute) 

Pinnipedia and Cetacea - V.A.Arsen 'ev, B.A. Zenkovich, M. V. Ivashin(VNIRO) t , K K.Chapskii 
(Zoological Institute) 

Nutrition of birds, seals and whales - G. A. Solyanik (Whaling fleet, Odessa) 
Quantitative phytoplankton distribution - V. V. Zernova (Institute of Oceanology) 
Quantitative zooplankton distribution - A.G . Naumov, N. V. Voronina (Institute of Oceanology) 
Quantitative benthos distribution - G. M. Belyaev (Institute of Oceanology) 

At present, data on several groups of animals and plants have already 
been compiled, and scientific journals have published more than 
15 0 articles and reviews containing the reports of the Soviet Antarctic 
Expedition (a complete list of these articles is now ready for print). 

The second issue of the "Biological Reports of the Soviet Antarctic 
Expedition" contains new studies on pelagic fauna: Nemertini, the genus 
Calanus (a copepod), euphausiids, freshwater Daphnia as well as on 
benthic invertebrates (sponges, Polychaeta, Cirripedia); this issue also 
contains an ecological and geographical review of the ichthyofauna of the 
Antarctic and a study of the postembryonic development of the skull of the 
Emperor penguin. 

A. Andriyashev and P. Ushakov 

• [Also known in the literature as Andriashev. J 
Fish specimens from different families chiefly collected outside antarctic waters by the SAE have been 
sent to specialists as follows: Bathy lagidae - D. M. Cohen ( U.S. Nat. Museum, Washington), 
Gonostomatidae, Myctophidae and several other bathype lagic families -T. S. Rass, V. E. Bekker and 
others (Institute of Oceanology), Paralepididae - R.R. R ofen (Aquatic Research Institute, Stockton, 

California), Exocoetidae, Hemiramphidae - N. V. Parin (Institute of Oceanology), Macruridae -

,.. 
• 

V. M. Makushok (Institute of Oceanology), Melamphaidae - A. W. Ebeling (Peabody Museum, N,,,w Haven) 
and others. 

[VNIRO-Vsesoyuznyi nauchno-issledovatel'skii institut morskogo rybnogo khozyaistva i okeanografii -

All- Un ion Scientific Research Institute of Marine Fisheries ond Oceanography.) 
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FIGURE 1. Map of the bemhon ic stations of the Soviet Antarct ic Expedition in which sponges were found . 
1 - M/V"Ob '" 1955 - 1958; 2 - whaling fleet "Slava" 1957 - 1959: 3-Mimyi base 1958 - 1960: 
4 - Lazarev base 1959 - 1960 . 
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6 SPONGES OF THE ANTARCTIC* 
I. TETRAXONIDA AND CORNACUSPONGIDA 

V.M.Koltun 
(Zoological Institute of the Academy of Sciences of the U. S. S. R. ) 

Sponges are among the most common and characteristic benthic 
invertebrates of the Antarctic. They are so numerous that Burton (1932) 
compared the antarctic sponge fauna with that of the Cretaceous era, a 
geological period in which this particular group of animals flourished to 
its greatest extent. 

The first reliable data on antarctic sponges are found in the notes of the 
renowned British spongiologist, Carter, published in the 187'0' s. However, 
intensive study of antarctic sponge fauna started with the twentieth century, 
when rich collections of sponges from the different regions of the Antarctic 
were collected by the great antarctic expeditions of "Belgica" (1897 - 1899), 
"Gauss" (1901 -1903), "Antarctique" (1901 - 1903}, "Discovery" (1901 - 1904), 
"Scotia" (190~ -1904) and 11 Fran9ais" (1903 - 1905). Studies of these 
collections as well as those of later expeditions on the "Terra Nova" 
(1910), "Aurora" (1911 -1914}, "Discovery" (1925 -1927), and others, gave 
a fairly good picture of the characteristics of antarctic sponges. The 
author's information on the composition and distribution of antarctic 
sponges is based chiefly on the works of Topsent, Hentschel, Lendenfeld, 
Schulze, Br¢ndsted, Jenkin, Kirkpatrick and Burton, all leading 
spongiologists, most of whom completed their research when modern 
concepts of sponge taxonomy were still in their initial stages. This 
favorably influenced the studies of these authors, most of which dealt with 
the sponge collections of different expeditions. Only Burton (1929), while 
dealing with the material of the "Terra Nova", gives a general key to the 
antarctic sponges known then. In a number of works (1929, 1932, 1934, 
1938) Burton began a revision of this fauna. 

According to published data, more than 250 species of sponges are now 
k own fr~ Antarctic; the majority of them (180 species) belong to the 
Tetraxonida and Cornacuspongida. 

7 During recent years there have been intensive oceanographic studies 
led by Soviet expeditions in the Antarctic and adjacent areas. Extensive 
material has been collected, adding to the information on the specific 
composition and distribution of antarctic sponges . Most of this material 
was collected on the 11 Ob 111 cruises (1955 -1958) (the collections of 

• An alphabetical list of Latin names is given at the end of this volume (pp. 442-447). 
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P . V. Ushakov, G. M. Belyaev, A. V. Gusev, F . A. Pasternak and V. M. Koltu n); 
very rare sponge samples were obtained from the Mirnyi base (collections 
of V. M. Makushek) and Lazarev base (collections of G . V. Ko noval ov) a nd 
also from the scient ific team of the whaling fleet "Sl ava" (collec t ions of 
G. A. Solyanik) . The collection of antarctic s ponges now at t he Zoological 
Institute of the Academy of Sciences of the U . S. S. R . was collected from 
60 points in different regions of the Antarctic (F igu re 1 ). 

During the processing of the material , a r evision of the s ponges of the 
A ntarctic appeared possible, alo ng with the p rese nt paper s um m ing u p the 
Tetraxonida and Cornacuspongida of the Antarcti c and of some other areas 
whose fauna is related by origin t o the Antarctic (the areas of the Sou th 
Georgia Islands, Sout h Orkney Islands , South Sandwich Is l ands, Bouvet , 
Marion, Crozet, Prince Edward, Kerguel en, Heard and Macquarie isl ands). 

This paper gives the diagnoses of 230 species of s ponges, be l onging to 
98 genera . Two ge nera and 23 spe cies are ne w to scie nce. The s pe c ies 
found in the present collections are balded in the l is t be l ow . 

TETRAXONIDA 

Family P lakinidiu 

Genus Plakina Schulze 
P . monolopha Schulze 
P. trilopha Schulze 

Family Stellettidae 

Genus S telletta Schmidt 

S. crater Dendy 
S . maori Dendy 
S . purpurea Ridley 

Gen us Jaspis Gray 

J. nouae-zealandiae Dendy 

Genu; Pen ares Gray 

P . ty lota ste r Dendy 

Genu; M onosyringa Brnndsted 

M . lo11gispi11na (Lendenfeld) 

Family Theneidae 

Genus Thenea Gray 

'I.'. d elicata (Sollas) 

Genus Cladothenea Koltun, gen. n. 

C. andriashevi Koltun, sp. n. 
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Genus P oecillastra Sollas 
P . schulzii (Sollas) 
P. compressa antarctica Koltllll, 

ssp. n . 

Genus Pa chastrella Schmidt 

P. monilifera Schmidt 

Fam ily Geodiidae 

Gen us Geo dinella Lendenfeld 

G. vestigifera Dendy 

family Tetillidae 

Genus Tetilla Schmidt 

T. leptoderma Sollas 
T . co ronida Sollas 
T . metaclada (Lendenfeld) 

Genus Ci11achyra Sollas 

C. antarctica (Carter) 
C. barbata Sollas 

Famil) Clavulidae 

Genus Latrunculia Boq,ge 
L. apicalis Ridley et Dendy 
L. lendenfeldi Hentschel 
L. bocagci Ridley et Dendy 
L. antarctica Tanita 



8 Gen us Hemlartrella Carter 

H . dlgltata Burton 

Fam ily Stylocordylldae 

Genus Stylocordyla Thomson 
S. borealis (Loven) 

Family Suberltldae 

Genus Suberites Nardo 
S. caminattU Ridley et Dendy 
S. montiniger Carter 

Genus Polyrnastta Bowerbank 

P. lsidl• Thiele 
P. invaginata Kirkpatrick 

Genus Atergta Stephens 

A. acanthoxa Koltun, ap. n. 

Gen us Sphaerotylu, Topsent 

S. antarctlcus Kirkpatrick 
S . schoenu, (Sallas) 

Genus Protelela Ridley et Dendy 

P. burtoni Koltun, ap. n. 

Family O,carelltdae 

Gen us O sea re Ila Vosmaer 

0. lobula rt, (Schmidt) 

CORNACUSPONGIDA 

Fam ily Mycalldae 

Genus Mycale Gray 

M. mageUanica (Ridley) 
M. gaussiana Hentschel 
M . mammiformis (Ridley et Dendy) 
M. profunda Koltun, sp. n. 
M. tridens Hentschel 
M . macrochela Burton 
M. tylotornota Koltun, sp. n. 
M . .acerata Kirkpatrick 

Genus Asbestopluma Norman 

A. callithrix Hentschel 
A. calyx Hentschel 
A. belgicae Topsent 
A. sp. 
A. obae Koltun, sp. n . 

Genus Cladorhiza Sars 

C. tridentata Ridley et Dendy 
C. mani Koltun, sp. n. 
C. moruliformis Ridley et Dendy 

Genus Meliiderma Ridley et Dendy 

M. stlpitata Ridley et Dendy 

Genus Chondrocladia Thomson 

C. antarctica Henschel 
C. clavata Ridley et Dendy 

Fam ily Esperiopstdae . 

Genus Esperiopsis Carter 
E. symmetrica Ridley et Dendy 
E. profunda Ridley et Dendy 
E. villosa (Carter) 
E. scotiae Topsent 
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Genus Amphtlectu, Vosmaer 

A. fucorum (Esper) 
A. rugosus (Thiele) 

Genus Phelloderma Ridley et Dendy 

P. radiatwn Ridley et Dendy 

Genus lsodlctya Bowerbank 

I. obliquidens (Hentschel) 
I. erinacea (Topsent) 
1. setifer (Topsent) 
I. delicata megachel.a Burton 
I. cavicornuta (Dendy) 
I. an.tarctica (Kirkpatrick) 
I. kerguelensis (Ridley et Dendy) 
I. microchela (Topsent) 
I. toxiphila Burton 

Genus Desmacidcn Bowerbank 

D. fruticosa (Montagu) 

Gen us Plumocolumella Burton 

P . meandrina (Kirkpatrick) 
P. cribroporosa (Burton) 
P. ramosa (Ridley et Dendy) 

Genus Guitarra Carter 

G. fimbriata Carter 

Genus Hoplakithara Kirkpatrick 

H. den.dyi Kirkpatrick 

Genus Cercidochela Kirkpatrick 
C. lankesteri Kirkpatrick 



9 Fam ily Btemnitlae 

Genus Btemna Gray 

B. chtlensts Thiele 

Genus Desmacella Schmidt 

ueattbulart, (Wilson) 

Family Coel-Osphaerldae 

Genus lnflatella Schmidt 

I. latrunculloides (Ridley et Dendy) 
I. coelosphaeroldes Koltun, sp. n. 
I. belU (Kirkpatrick) 

Family Myxillidae 

Genus Myxilla Schmidt 

M. mollls Ridley et Dendy 
M . lissostyla Burton 
M. aslgmata Topsent 
M. el-Ongata To)Jsent 
M . pisttllart, 'fopsent 
M. ba.,imucronata Burton 
M. australts Topsent 
M . decepta Kirkpatrick 
M. lnsolens Kol tun~ sp. n. 

Genus Iotrochota Ridley 

I . somovl Koltun, sp. n. 

Genus Lissodendoryx Lundbeck 

L. /labellata Burton 
L. tnnominata Burton 
L. styl-Oderma Hentschel 
L. fusca (Ridley et Dendy) 

Genus Myxlchela Laubenfels 

M. pil-Osa (Ridley et Dendy) 

Genus Kirkpatrickla Topsent 

K. variolosa (Kirkpatrick) 
K. coulmani (Kirkpatrick) 

Family Iophonidae 

Genus / ophon Gray 

I. spatulatus Kirkpatrick 
I. proximum (Ridley) 
I. radiatus Topsent 
/. aceratu11 Hentschel 
/. lamina/is Ridley et Dendy 
I. abnormalls Ridley et Dendy 

Genus Acanthorhabdus Burton 

A . fragllls Burton 
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Family Tedantltlae 

Genus Tedanta Gray 

T. tantula (Kirkpatriclt) 
T. vanhiJf/enl Hentsehel 
T. gracllls Hentschel 
T. charcotl Topsent 
T. lanceta Koltun, sp. n. 
T. oxeata Topsent 
T. trlThaphls Koltun, sp. n. 
T. splnata (Ridley) 

Family Hymedesmtttlae 

Genus Hymedesmta Bowerbank 

H. •imilllma antarcttca Hentschel 
H. longurlus antarctlca 

Hentschel 
H. longuriotde, Burton 
H. gaussiana Hentsehel 
H. frtstedtt (Topsent) 
H. ungulfera Burton 

Genus Hymenancora Lundbeclc 

H. exigua (Kirkpatrick) 
H . rhaphidophora Hentschel 
H . rufa (Kirkpatrick) 

Genus Stylotellcpsil Thiele 

S . amabilt, Thiele 
S. antarctlcus Koltun, sp. n. 

Family Pl-Ocamtttlae 

Genus Pl-Ocamia Schmidt 
P. gaussiana Hentschel 

Family Crellldae 

Genus Crelia Gray 
C. crassa (Hentschel) 
C. styli/era Hentschel 

Genus Crelllna Hentschel 

C. tubifex Hentschel 

Genus Acanthoxa Hentschel 

A. wertht Hentschel 

Genus Dolichacantha Hentschel 

D. macro don Hentschel 

Family Clathritaae 

Genus Clathrla Schmidt 
C. toxlpraedita Topsent 
C. pauper Br0ndsted 
C. ltpochela Burton 



10 Genus Ophllta,pongia Bowerbank 

0. thielei Burton 

Genus A:rociella Hallman 

A. nldlficata (Kirkpatrick) 
A. flabeltata (Topsent) 
A. rameus Koltun, sp. n. 

Gen us Pseudanchinoii Burton 

P . to:rifera (Topsent) 

Genus Dictyociona Topsent 

D . terrae-novae (Dendy) 

Genus Artemisina Vosmaer 

A. apollinis (Ridley et Dendy) 
A. plumosa Hentschel 
A. tubulosa Koltun, sp. n. 
A . jovi1 Dendy 

Genus Acheliderma Topsent 

A. topsenti Burton 

Genus Rhaphidophlus Ehlers 

R . paucispiculu• Burton 

Genus Myxodory:,; Burton 

M. hanilschi (Kirkpatrick) 

Genus Microciona Bowerbank 

M. basispinosa Burton 

Genus Ectyomyxilla Lundbeck 

E. mariana (Ridley et Dendy) 
E. chilensls (Thiele) 

Genus Ectyodoryx Lundbeck 

E. antarctlca (Hentschel) 
E. anacantha Hentschel 
E. ramilobosa (Topsent) 
E. paupertas no bile (Ridley et Dendy) 

Genus B ipocillopsis Kol tun, gen. n. 

B. nexus Koltun, sp. n. 

Genus Anchinoe Gray 

A. areolata (Thiele) 
A. a/finis Brondsted 
A. acanthochela Koltun, sp. n. 
A. leptochela (Hentschel) 
A. glaberrlma (Topsent) 
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Fami ly Aztnelltdae 

Genus Azinella Schmidt 
A . mariana Ridley et Dendy 

Gen us Eurypon Gray 

E. mlnlaceum Thiele 

Genus Homa:,;lne!la Topsent 

H. balfourensis (Ridley et Dendy) 

Genus Raspallla Nardo 

R. flagelliformi• Ridley et Dendy 

Genus Bubaris Gray 

B . vermiculata (Bowerbank) 
B . antarctica Koltun, sp. n. 

Genus P licatellopll• Burton 

P. fragllls Koltun, sp. n. 

Genus P seudosuberite, Top.sent 

P . sulcatus Thiele 
P. antarctlcus (Carter) 
P. hyalinus (Ridley et Dendy) 
P. mollls Ridley et Dendy 
P. nudus Koltun, sp. n . 

Gen us Rhiza:,;inella Keller 

R . australiensis Hentschel 

Genus Rhabdermia Topsent 

R. corallolde• Dendy 

Fam ily H alichondriidae 

Genus Halichondrla Fleming 
H. panicea (Pallas) 
H. variabilis (Ridley) 
H. hentscheli Koltun, sp. n. 

Genus Eumastia Schmidt 
E . attenuata Topsent 

Genus Hymeniacidon Bowerbank 
H. fernandezl Thiele 
H. kerguelensis Hentschel 
H. to rquata Topsent 
H. insutus Koltun, sp. n. 
H. centrotyla Hentschel 
H . rubiginosa Thiele 

Fam ily H aliclonidae 

Genus Haliclona Gray 
H . altera (Top.sent) 
H. p role ta ria (Topsent) 
H. foraminosa (Thiele) 



I I H. spongiolisslma (Topsent) 
H. daticoi (Topsent) 
IT, topsentt (Thiele) 
H. dlvulgata Koltun, sp. n. 
H . bilamdlata Burton 
H. gausslana (Hentschel) 
H. viren• (Topsent) 
H. penlclllala (Topsent) 
H. peJunculata (Ridley et Dendy) 
H. hisplda (Ridley et Dendy) 
H . calyx (Ridley et Dendy) 
H . piiosa (Kirkpatrick) 
H. sponglosa (Topsent) 
H. rndis (Topsent) 
H . bidens (Topsent) 
H. 11hal,elloldes (Kirkpatrick) 
H . tyloloxus (Hentschel) 
H . nodosa (Thiele) 

Genus Haliclonlssa Burton 

H . verrucosa Burton 

Genus A docia Gray 
A. ca rduus (Ridley et Dendy) 
A. co11lca (Thiele) 
A. cucurbiti/ormls (Kirkpatrick) 
A . /lngelli/er (R idloy et Dendy) 
A. ylal"ialls (Ridley et Dendy) 
A . tenella (Topsent) 
A. sp. 

Genus Pachypellina Burton 

P. fistula/a (Kirkpatrick) 

Genus H emige llius Burton 

H . pachyderma Burton 

Genus Calyx Vosmaer 

C. arcuarius (Topsent) 
C. kerguelensis (Hentschel) 

Genus Microxina Topsent 

M. l>c11edenl (Topsent) 
M. simplex (Topsent) 

Genus Dasychallna Ridley el Dendy 
D. valldl,,lma (Thiele) 

Genus Cladochallna Schmidl 

C. dmdyt Burton 
c . • ,. 

Genus Chondropll1 Carler 

C. challnl/ormt, (Carter) 

Family Dylldetdae 

Genus Dy,ldea Johnston 

D. oculata (Burton) 

Genus Oltgocera, Schulze 

0. arenosa Thiele 

Family Spongtdae 

Genus Spongta Linn~ 

S. magellantca Thiele 

Genus Aply,tna Nardo 

A. mb1bna Hentschel 

Genus Htrctnla Nardo 

H. varlabtll, Schulze 

Family Aply1illtdu 

Genus Aply1llla Schulze 

A. sulphurea Schulze 

Genus Dendrllla Lendenfeld 

D. membra.nosa (Pallas) 

Family Hall,arctdae 

Genus Halisarca Dujardin 

H. dujardlnl Johnston 

In the present work I used the system of Hentschel (1923) in a slightly 

modified and more modern form. Notwithstanding the shortcomings of this 
system, which is ch iefly criticized because it raises Tetraxonida and 
Cornacuspongida to the rank of independent orders equal to the CalcaTea 
and Triaxonida, this system has a great advantage over other systems in 
that it clearly emphasizes phylogenetic construction even in the lower 
taxonomic units. 

The diagnoses of species presented in the paper were based on 
summaries from publishe d data and from the study of the antarctic sponges 
in the colle ctions of the Zoological Institute of the Academy of Sciences of 
the U. S. S. R . For the sake of brevity, the locality of the sponge species in 
the collection is indicated only by the expedition's station number. All the 

12 necessary data on the stations (position, depth, bottom temperature, 
bottom structure, etc. ) are found in Proceedings of the Soviet Antarctic 
Expedition (Trudy Sovetskoi Antarkticheskoi Ekspeditsii) 1955 - 1958 
(G. M. Belyaev and P. V. Ushakov, 1958; A. V. Gusev and F. A. Pasternak, 
1959; V. M. Koltun and F . A. Pasternak, 1961). The illustrations are by 
T. N. Norbekova. 
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The present study of Tetraxonida and Cornacuspongida from the 
Antarctic is a first attempt of this type and does not pretend to be complete 
though I tried to review all the published information on these two groups. 
Unfortunately I could not study the sponge collections of previous non
Russian antarctic expeditions; this will undoubtedly affect the 
quality of the present study. Nevertheless I hope this study will be useful 
to spongiologists and hydrobiologists studying the benthic fauna of the 
Antarctic. 

TETRAXONIDA 

Fam . PLAKINIDAE 

Genus Plak i na Schulze 

Plakina monolopha Schulze 

Sallas. 1888:278(Placina): Lendenfeld , 1903:120; 1907a:333-336, T af.XXV, rig.30- 43 
(monolopha anta rctica , mo n olopha e ura s ia) ; Burton , 1929:414; 1932:262. 

DIAGNOSIS. Body lamellar or cushion-shaped, up to 5 mm thick. 
Surfac e usually tuberculated with one or several tubular oscula. Color: 
pale gray, brownish yellow, brown or pink. ~' Dermal skeleton is formed of 
lophotriaenes, axial skeleton of rhabdes which usually lie paratangentially 
to the triactines and chelotrops (chelas) . 

Spicules. Rhabdes (diactines) are centrotylotate sometimes with short 
lateral rays - 0.070 - 0.140 mm long and 0.003 - 0 . 005 mm wide; triactines 
and chelotrops with rays 0.020 - 0. 052 mm long; lophotriaenes with basal 
axis 0. 010 - O. 020 mm long (often provided with 3 - 5 appendages), branches 
simple or bifurcated, tips seldom trifurcated. In addition to these types 
there are different transitional forms of spicules . 

DISTRIBUTION. Antarctic littoral (Wilhelm II Coast), Tristan da 
Cunha, North Atlantic, Mediterranean, Japan. Depth range: 0 - 385 m. 

Plakina trilopha Schulze (Plate I, 10 - 15) 

Sallas, 1888:279(Placina); Lendenfeld, 1903:121; 1907a:326 -333Taf.XXIV, Fig.14-33, 
Taf.XXV , Fig. l- 29(tr ilopha antarctica, tril o pha mediterranea); Burton, 1929:414; 
1932:262. 

LOCALITIES. St. 276, 335. 
DIAGNOSIS. Body foliaceous or cushion-shaped, up to 5 mm thick. 

Surface smooth with numerous pores on the upper surface and with one or 
13 several short oscular tubes. Color: pale yellow, brown or pink. The 

dermal membrane contains tetractines (tetrasters) and triaenes with 
simple- or multiple-branched rays (lophotriaenes); basal skeleton formed 
of rhabdes lying paratangentially, and of triactines or chelotrops (in small 
numbers). 

• The color given , unless otherwise indicated, is always that of specimens preserved in alcohol. 
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Spicules. Rhabdes (diactines) are irregularly centrotylotate, often with 
one or two short lateral rays - 0.070 - 0.147 mm long and 0.003 - 0.005 mm 
wide; triactines and chelotrops with rays 0.025 - 0.057 mm long; tetrasters 
with 3 or 4 ramified rays (trilophs or tetralophs) - 0. 025 - 0. 052 mm long; 
triaenes and lophotriaenes - 0. 025 - 0. 04;4 mm long. In addition to these 
spicules there are also many transitional forms. The tips of the rhabdes 
are sometimes divided into several teeth; the rays of the triactines and 
chelotrops are usually curved and the tips sometimes toothed. 

This species is characterized by the presence in its skeleton of 
tetrasters, or tetractines with 3 or 4 ramified rays (trilophs and tetralophs). 

DISTRIBUTION. Antarctic littoral (Wilhelm II Coast, George V Coast, 
Bellingshausen Sea, Palmer Archipelago), South Georgia, Falkland and 
Heard islands and the Mediterranean. Depth range: 20 - 400 m (down to 
920 m along George V Coast). 

Fam. STELLETTIDAE 

Genus Ste 11 et ta Schmidt 

Stelletta crater Dendy 

Dend y , 1924: 292, pl. IX, fig . 5, pl. VII, figs. 5- 7; Burton, 1929:415. 

DIAGNOSIS. Body of the sponge resembles a shallow thick-walled cup, 
with a maximum height of 12.4 cm (diameter of the cup - about 10 cm, 
depth about 6 cm). Bristly surface'. There is a cortical layer up to 0.9 mm 
thick. Color: dark green or pale yellow . The skeleton is of the radial 
type and is formed of dense clusters of oxeas directed toward the surface 
of the body; the cortical layer is chiefly formed of triaenes which protrude 
slightly over the surface. 

Spicules. Macroscleres [megascleres]: plagiotriaenes (protriaenes)-about 
2.1 mm long and 0.093 m wide, the branches (average) 0.230mmlongand 0.060 
mm wide (the tips of the branches sometimes blunt); in addition to the trianes 
their derivate forms, diaenes, may also be found; the oxeas are fusiform -
about 2.56 mm long and 0.140 mm wide. Microscleres: oxyspherasters (with 
many conical rays) - diameter about 0.022 mm. 

DISTRIBUTION. On the antarctic shores (Victoria Land) and New 
Zealand. Depth: 18 - 252 m. 

Stelletta maori Dendy 

Dendy, 1924:290, pl.VII , figs.8-11; 1924:29l(var. bistellata); Bn,lndsted, 1924:438, fig.5, 
sandalinum); Burton, 1929:414, text-fig.3. 

DIAGNOSIS. Body cushion-shaped or hemispherical, maximum height 
2 cm. Surface slightly bristly, uneven and provided with small tubercles 
and holes. The sponge is somewhat elastic. There is a cortical layer 
2 mm thick. Color: dark grayish brown or straw yellow. The skeleton is 
of the radial type, formed of scattered clusters of oxeas; the cortical 
layer is formed of triaenes. 
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14 Spicules . Macroscleres: dichotriaenes - 1.8 - 2.5 mm long and 0.068 -
0.080 mm wide (branches - about 0.250 mm long and 0.050 mm wide); 
plagiotriaenes the same length; oxea s - up to 5 mm long and 0. 010 mm 
wide (there are also smaller oxeas - 2.0 - 3.0 mm long and 0.034 - 0.052 
mm wide). Microscleres: oxyasters - 0 . 020 - 0. 050 mm in diameter, 
tylasters or spherasters about 0. 008 mm in diameter. 

DISTRIBUTION. The shores of the Antarctic (Victoria Land) and New 
Zealand. Depth: 18 - 252 m. 

Stelletta purpurea Ridley 

Br!llndsted, 1924:435, fig.1 ( My riastra bi form is) : Burton, 1926a:44; 1929:415. 

DIAGNOSIS. The sponge is usually more or less spherical. Color: 
varies from pale yellow to purple. There is a well-developed cortical 
layer (to 0.8 mm thick). Skeleton of the radial type, formed of clusters of 
large oxeas; the skeleton of the cortical laye r is formed of triaenes and 
small oxeas. 

Spicules. Macroscleres: oxeas large - 0.950- 3.700 mm long, 
0.012 - 0.060 mm wide; small oxeas - 0.102 - 0.390 mm long, 0.001 - 0.010 
mm wide; orthotriaenes -1.0 - 3.6 mm long, 0.015 - 0.120 mm wide, their 
branches - 0.070 - 0.366 mm long; anatriaenes - 1.0 - 3.5 mm long and 
0.009 - 0.060 mm wide, branc hes 0.040 - 0.190 mm long. Microscleres: 
tylasters - 0.006 - 0 . 025 mm diameter. 

DISTRIBUTION . Antarctic shores (Victoria Land), Australia, 
Malaya, Indian Ocean, Red Sea, Sea of Japan. Depth: 7 - 252 m . 

Genus J asp is Gray 

Jaspis novae-zealandiae Dendy 

Dendy, 1924:305, pl. VII, fi gs . 20 -30: Burton, 1929:415. 

DIAGNOSIS. Body shaped like an irregular plate with maximum 
thickness of 1.3 cm and about 8,1 cm wide. Surface slightly tuberculated 
and rough. There is no clear cortical layer, but there is a dermal 
membrane. The sponge is compact, dense. Color: pale yellow to gray 
or yellowish. Basal skeleton is an irregular meshwork of long oxeas which 
are radially directed toward the surface. The dermal or subdermal 
layer is formed of spherasters. 

Spicules . Macroscleres: fusiform oxeas - about 2 mm long and 0 .100 
wide. Microscleres: spherasters (with conical. often slightly aciculate 
rays) - about 0.032 mm in diameter; small spherasters - diameter about 
0.012 mm. 

DISTRIBUTION. Antarctic shores (Victoria Land) and New Zealand. 
Depth: 18 - 252 m . 

14 



Genus Pena res Gray 

Penares tylotaster Dendy 

Dendy , 1924:303, pl. VII, figs . 16 - 19; Burton , 1929:41 5. 

DIAGNOSIS. Body massive, maximum height 4 cm (width 7.5 cm). 
Surface very uneven (wavy o r with small tubercles}, The sponge is hard, 
rigid, There is a well-developed cortical layer of about 0.14 mm, Color: 
pale yellow to gray. Basal skeleton is an irregular meshwork of large 

15 oxeas which have a tendency to form loose radial bundles; dichotriaenes 
are located immediately below the cortical layer, the cortical layer has a 
skeleton of microoxeas . 

Spicules. Ma c roscleres: large oxeas - about 1.4 mm long and 0.040 
mm wide; di c hotriaenes with short stalk - 0.6 mm long and 0.060 mm 
wide. Microscleres: microoxeas - 0.034 - 0.340 mm long and 0.004 - 0.017 
mm wide; tylasters - 0.008 - 0.012 mm in diameter. 

DISTRIBUTION. Antarctic shores (Victoria Land) and New Zealand. 
Depth: 126 - 252 m. 

Genus Monosyringa Br¢ndsted 

Monosyringa longispinna (Lendenfeld) (Plate I, 1 - 9) 

Le ndenfeld, 19O7a :322 , Taf. XXIV. Fi g. l-13 ( Tr i b r ac hion) ; Burton , 1 929-396; 1929:415, pl.IV, 
fi g. l, tex t- fig . 4 ( br 0 nds t ed i). 

Localities. St. 24, 41, 154, 194, 196, 200, 204, 330. 
DIAGNOSIS. Body spheric al, maximum diameter 3.2 cm; there are a 

few long, c ylindrical oscular tubes (up to 8 cm long). Surfac.e of the body 
bristly, sometimes c overed with a layer of sand grains, bryozoan fragment, 
and other foreign bodies which are tightly fixed to the body of the sponge. 
The oscular tubes are smooth . The sponge is dense, hard and not 
elastic. There is a cortical layer 0.5 mm thick. Color: pale gray, beige, 
yellowish or light brown; the tubes are white, sometimes even slightly 
translucent. Skeleton of the radial type. 

Spicules . Macroscleres: oxeas -1.0- 2,0 mm long (and even 4.0 mm) 
and 0 .01 7 - 0.036 mm thick (upto 0.085 mm); orthotriaenes and the irregular 
triaenes of the basal skeleton including stalk are 0. 750-1. 600 mm long and 0. 032 -
0. 065 mm wide (branches -0. 250 - 0. 800 mm long}; orthodiaenes of the oscular 
tubes -1.9 - 3.5 mm long and 0. 024 - 0. 045 mm wide (branches sometimes bi
furcated -0.4 - 1. 0 mm long}; anatriaenes (rare}-to 3 mm long and 0.022 mm 
wide (branches -0,080 - 0.120 mm long). Microscleres: oxyasters (with 4 - 11 
rays} 0.040 - 0.087 mm in diameter, chiasters-0.010 - 0.018mm in diameter. 

Burton's species M. b r Ill n d st e di (1929) differs only in the branches of 
its triaenes and diaenes which tend to have bifurcated tips. In this case this 
feature cannot have any taxonomic significance, therefore we consider 
M. br¢ndstedi a synonym of M . longispinna. Evidently 
M . b r ¢ n d st e di is only an aberrant form of the typical species. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Banzare Coast, Victoria Land, Lars Christensen Coast, Mac-Robertson 
Coast). Depth: 125 - 569 m (to 1340 m off Mac-Robertson Coast). 
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Fam. THENEIDAE 

Genus Thenea Gray 

Thenea delicata (Sollas) 

Salla s, 1888:60, pl. VI, figs.10 - 20 , pl. VIII. figs. 9, 1 0; Lendenfeld, 1903:55. 

Locality. St. 382. 
DIAGNOSIS. Body form lenticular , maximum diameter 2 cm (and 

maximum height 1.8 cm); upper surface bristly and more convex 
than the lower. There are fringes oflong spicules on the edges of the body. 

16 Long radicular outgrowths start from the base of the sponge. Color: light 
gray. Oscula with maximum diameter of 3 mm. Skeleton of radial type. 

Spicules. Macroscleres: oxeas - 4.83 - 6.30 mm long and 0.043 mm 
wide; protriaenes - about 3.9 mm long and 0.020 mm wide, branches -
0.350 mm long; dichotriaenes - about 4.82 mm long and 0.065 mm wide 
(branches of first order - about 0.140 mm long and 0.058 mm wide, 

17 branches of second order - up to 1 mm long and 0.058 mm wide). The 
skeleton is of the radial type; inside represented by fibers of oxeas; 
anatriaenes - 0.9 mm long and 0.007 mm wide, br.an ches - 0.075 mm long; 
tylostyles (radical outgrowths) - about 5.35 mm long and 0.039 mm wide 
(diameter of the spherical capitulum 0.065 mm) . Microscleres: oxyasters 
(metasters) with minutely spinulated rays - 0. 080 mm long and 0. 008 mm 
wide, amphiasters (fairly rare) - about 0.040 mm long (the spines are 
aciculate, often tylotate, a bout 0.01 6 mm long). 

DISTRIBUTION. Antarctic shores (north of Ross Sea), Crozet Islands. 
Depth: 2926 - 3400 m. 

Genus Cladothenea Koltun gen . n. 

Sponges with radial skeleton formed of long diactines (oxeas) and 
tetractines (dichotriaenes and other spicules of similar type). The dermal 
skeleton is made up of dense diactines and characteristic monactines -
the cladotyles. Microscleres: oxyasters (metasters ) and amphiasters . 

The new genus is closely related to Then ea Gray, but differs chiefly 
by the presence of the cladotyles in the skeleton. 

Cladothenea andriashevi Koltun sp. n . (Figure 2) 

TYPE SPECIMEN: No . 6300 in the Zoological Institute of the Academy 
of Sciences of the U.S. S. R . 

LOCALITY: St. 57. 
DIAGNOSIS. The sponge is apparently round; a deep transverse furrow 

forms a large collar in the upper part of the body. The surface is bristly, 
covered with dense setae . Color: gray. There is a dermal layer (about 2 
mm) which is formed of special spicules of the monactine type - the 
cladotyles; immediately below them there are the ramified parts of the 
dichotriaenes. 

Spicules . . Ma c roscleres: cladotyles -1.4 - 2 .0 mm long, and 
0.042 - 0.063 mm wide; oxeas -more than 4.0 mm long and up to 0.055 mm 
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wide; the dichotriaenes together with their basal stalk are more than 3 mm 
long and 0.070 mm wide (branches of first order - 0.055 - 0.180 mm long 
and 0.020- 0.065 mm wide, branches of second order - 0.46 -1.10 mm 
long and 0.025 - 0.055 mm wide). Microscleres: oxyasters (metasters) with 
2 - 6 minutely spinulated rays - 0.066 - 0.120 mm long, amphiasters with 
minutely spinulated rays 0.010 - 0.022 mm long. 

This sponge is represented in our collection only by a fragment 1.5 X 
0.8 X 0.5 cm. The species has been dedicated to the well-known Soviet 
ichthyologist and zoogeographer, A. P. Andriyashev. 

DISTRIBUTION. Antarctic shores (north of Balleny Islands). 
Depth: 3000 m. 

Genus Poe c il 1 as tr a Sollas 

Poecillastra schulzii (Sollas) 

• Sollas, 1888: 79, pl.IX: Lcndenfeld, 1903:??( P acha st rella) . 

DIAGNOSIS. Body fanlike or calyc iform; maxim um height 10 
cm (width 8.5 cm). The surface is even and rough. On the inner side of 
the body there are equally distributed oscular orifices (about 0.3 mm in 
diameter). On the external side there are groups of pore openings. 

18 Color: light yellow. Skeleton appears as a diffuse meshwork of isolated 
oxeas, but are sometimes grouped in loose bundles. The large 
oxeas tend to become disposed either transversely or along the whole 
body of the sponge. In the dermal layer the large oxeas are disposed 
tangentially or at right angles to the surface. 

Spicules. Macroscleres: large oxeas - about 3.57 mm long and 0.071 
mm wide, orthotriaenes including stalk - about 0. 714 mm long and 0.071 
mm wide (branches about 0.357 mm long), chelotrops with rays 0,4 mm 
long and 0. 048 mm wide. Microscleres: microoxeas (curved, rough 
or smooth) - about 0.130 mm long and 0.004 mm wide, metasters - 0,030 
mm long, spirasters - about 0.020 mm long; there may also be forms 
which are transitional between metasters and spirasters, as well as 
derivate types of the orthotriaenes and chelotrops (through reduct'ion of 
the rays). 

DISTRIBUTION. Heard Island. Depth: 270 m. 

Poecillastra compressa antarctica Koltun, ssp. n. 
(Plate II, 10 - 19) 

LOCALITY. St. B (65°24'S, 113°00' E). 
DIAGNOSIS. Body digitiform, 5 cm high (1 cm wide and 0. 7 cm thick). 

Surface slightly uneven, minutely bristly. The sponge is hard, and only 
slightly elastic. Color: dirty brown. 

Spicules. Macroscleres: fusiform oxeas (frequently with blunt tips 
reaching the styles) - 3.2 - 3. 7 mm long and 0.027 - 0.052 mm wide; 
orthotriaenes with strongly shortened stalk. Chelotrops and intermediate 
forms -rays 0.42-1.10 mm long and 0.020- 0.060 mm wide. 
Microscleres: metasters (with 2 - 5 rays, often slightly spinulated) - length 
of rays 0.030 - 0.080 mm, amphiasters (or spirasters) - 0,014 - 0.026 mm 
long. 
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The present new subspecies differs from the typical P . compress a 
from the North Atlantic by the considerably larger size of the tetractines, 
the different habitus and other minor features. 

DISTRIBUTION. Antarctic shores (Wilkes Land). Depth: 510 - 860 m. 

Genus Pa cha st re lla Schmidt 

Pachastrella monilifera Schmidt (Plate II, 1 - 9) 

Schmidt, 1868:15, Taf.III, Fig . 7; Lendenfeld, 1907b:238, Taf.XXXVIII, Fig.2 - 4(chuni): 
1907b:243, Taf.XXXIX. Fig.l-13(caliculata); Topsent, 1913:609, Burton, 1932:263. 

LOCALITY. St. 44-A. 
DIAGNOSIS. Body massive, cushion -shaped or calyciform, to 20 cm 

long, 15 cm wide and 5 - 8 cm thick. Surface bristly. The sponge is hard 
and coriaceous. Color: light yellow to brown. The basal skeleton is 
formed of a mass of irregularly disposed tetractines of different sizes 
and their derivate forms. The smaller ones have the form of regular 
chelotrops . The dermal layer contains numerous very small microrhabdes. 

Spicules. Macroscleres: long oxeas up to 7 mm long and 0.030 mm 
wide, ::;mall oxeas (sometimes ctntrotylotate) - up to 0.350 mm long and 
0.009 mm wide; tetractines (chelotrops) - rays up to 1.3 mm long and 
base 0.100 mm wide; small tetractines (regular) with rays 0. 050 -
0.200 mm long and 0. 003 - 0.020 mm wide. Among the derivates of the 
tetractines there are dichotriaenes, dichodiaenes, etc. Sometimes even 
strongyles and styles may be observed. Microscleres: oval or 

19 centrotylotate microrhabdes (as a rule smooth) - 0.010 - 0.020 mm long 
and 0.003 - 0.007 mm wide; spirasters (amphiasters) - 0.008 - 0.021 mm 
in diameter; sometimes also slender and rough as well as curved 
microrhabdes may be found - 0.013 - 0.052 mm long and 0.004 mm wide. 

The specimen in the present collection completely lacks dichotriaenes 
and closely resembles P. caliculata and P. chuni (as des cribed by 
Lendenfeld). 

DISTRIBUTION. Antarctic shores (Banzare Coast), Tristan da Cunha 
and Gough islands, coasts of southern and western Africa, Gulf of Mexico, 
North Atlantic and Mediterranean. Depth: 30 -1557 m. 

Fam. GEODIIDAE 

Genus Geo dine 11 a Lendenfeld 

Geodinella vestigifera Dendy 

Dendy, 1924:313, pl. VIII, figs. 29 - 37; Burton, 1929:417. 

DIAGNOSIS. Body massive or tuberiform, maximum height 4 cm. 
Surface smooth. There is a cortical layer 0. 85 mm maximum thickness. 
The sponge is hard and nonelastic. There are small oscular openings 
(about 0.5 mm diameter) on the surface of the body. Color: pale yellow or 
light brown. Basal skeleton formed of a few very loose fascicles of 
spicules directed toward the surface; the skeleton of the cortical layer is 
a mass of sterrasters. 
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Spicules. Mac roscleres: greatly reduced triaenes, almost styles -
about 1.4 mm long and 0.025 mm wide; long oxeas slender -1.9 mm long 
and 0.020 mm wide; thick fusiform oxeas - 2 mm long and 0.120 mm wide; 
small oxeas - about 0.480 mm long and 0.017 mm wide. Microscleres: 
sterrasters (ellipsoid) 0.120 - 0.140 mm in diameter; large oxyasters (5 - 9 
rayswithaciculatetips) -about 0.064 mm in diameter, small oxyasters 
with many smooth or nearly smooth rays (probably young stages of the 
previous spicules); small strongylasters (with many rays) - about 0.024 
mm in diameter ; strongylospherasters - 0.012 mm in diameter. 

DISTRIBUTION . Antarctic shores (Victoria Land) and New Zealand. 
Depth: 19 - 252 m. 

Fam. TETILLIDAE 

Genus Tetilla Schmidt 

Tetilla leptoderma Sollas (Plate III, 1 - 5) 

Sollas, 1886:179: l886:180(grandis) 1888:3, pl. I. fi gs. 1-15; 1888:10, pl. V. figs, 1, 2, 4 -1 4 
(grand is): 1888:13, pl.V. fig . 3 ( g randis var . alba): Lendenfe!d . 1907a:306, pl.XX!, ftgs.1 - 16 
(Tethya sag i11a) ; Kirk patrick, 1908:l, pl.VIII . fi gs. 1-13, pl.IX , figs . 15, 16 (Cra niella sag itt a 
var. micros i gma): 1908:4, pl.VIII , figs.14, 15, pl. IX fi gs. 17-J9(Craniella sag itta var. 
pachyrrhabdus); 1908:4, p l. XI. figs.4 - 14 ( Cr ani ella) ; Burton, 1929:41 8; 1932:26 4; 1938:5. 

LOCALITIES. St. 46, 121, 122, 185, 199, 202, 204, 231, 331, 335, 336, 
460. 

DIA GN OSIS. Body rounded or som ewhat e longated , egg-shaped or 
nodular. Maximum height 15 cm. Surface varies from even and smooth 

20 to more or less bristly, with small c rests and conules. Sometimes 
radicular spicules are entangled at the base of the sponge. One large 
osculum, o r several small ones are located at the tip of the sponge. 
Color: dirty gray, light yellow or light brown. The cortical layer reaches 
0.4 mm. Skeleton formed of radial fibers of spicules which reach the 
surface of the sponge from the usually eccentr i c medulla of the sponge. 

Spicules. Mac roscleres: large oxeas (fusiform with varying tips) up 
to 13 mm long and 0.060- 0.110 mm wide; small oxeas - 0.510-1.350 mm 
long and 0.012 - 0.033 mm thick; anatriaenes with thin branches (appendages) 
up to 12 mm long and stalk 0. 020 thick; branches 0. 079 - 0.200 mm long and 0 . 011 -
0. 012 mm thick; anatriaenes with thic k branches found in the inferior parts of the 
sponge)-to 35 mm long a nd stalk 0.035 - 0.041 mm wide, branch 0.092 - 0.154 
mm long a nd 0. 02 3 mm wide; l arge protriaenes (often with branches of var iabl e 
length) with stalk up to 8. 6 mm long and 0.016 mm maximum thickness in the 
middle or at the l evel of the branching, and gradually becoming filiform toward 
the free end (branches - 0. 035 - 0.200 mm long); protriaenes filiform with ap
pendages of different lengths (usually one of them is longer than the other two) -
up to 1.16 mm long and stalk thickness of 0. 0023 mm (the odd branch up to 0.150 
mm long, the short ones about 0. 010 - 0 . 020 mm long) . Microscleres: sigmas -
0.011 - 0.020 mm long. 

This spe c ies has highly var iable habitus and body surface. The 
dimensions of the spicules also vary considerably in the different specimens. 
The main character of this species is the two types of protriaenes: the 
small filiform ones (with branches of different lengths) and the large ones 
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with filiform free end ; in several cases the branches of the large 
protriaenes are redu ced to two or even one branch (the specimen from 
st. 335 - form a grand is). The oxeas sometimes have one rounde d tip. 

T. stylifera and T. coactifera, reported by Lendenfeld (1907b:75) 
and Levi (1956 : 25) from Kerguelen, probably also belong to this species . 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Wilkes Land, 
George V Coast, Oates Coast, Balleny I s lands, Victoria Land, South 
Shetland Island, Princess Ragnhild Coast, Kemp Coast), Falkland, South 
Georgia, Kerguelen and Heard islands and mouth of La Plata. Depth 18 -
650 m (and down to 1080 m). 

Tetilla coronida Sallas 

Sallas, 1888:9, pl. XXXV III, figs . 13 - 17 . 

DIAGNOSIS. Body rounded, 0. 8 cm maximum height and 1. 3 cm wide. 
Osculum situated in the middle of the upper surface of the sponge . Color: 
dark gray . Skeleton of the radial type. 

Spicules . Macroscleres: fusiform oxeas - up to 3. 37 mm long and 
0.037 mm wide; protriaenes, together with the stalks, up to 3.37 mm long 
and 0.020 mm wide, with thick middle section and thin free end (branches 
with blunt rounded tips - 0.100 mm long); anatriaenes with fusiform stalk
up to 7. 14 mm long and 0.015 mm wide (filiform free end), branches -
0.100 mm long; anomonenes (derivates of the protriaenes , having only one 
branch), length of branch - 0.280 mm. Microscleres: sigmas - 0,016 mm 
long. 

DISTRIBUTION. Heard Island . Depth: 270 m. 

Tetilla rnetaclada (Lendenfeld) 

Lendenfe ld, 1907b:135, pl.XXX; V, fi gs. 8 - lo(Teth y opsilla); Burton, 1929:418. 

DIAGNOSIS. Body ellipsoid or rounded, somewhat laterally flattened, 
maximum 1. 2 cm high. Surface bears conical outgrowths 1 - 3 mm high. 
The sponge has a cortical layer 0. 6 - 0. 8 mm thick. Color: dark red (the 
interior is paler). Radial skeleton. 

Spicules . Macroscleres: large oxeas (with varying ends) - 1.0 - 3.0 
mm long, 0.035 - 0.045 mm wide; styles (rare) - 0.550 - 0.960 mm long 
and 0.035 - 0. 040 mm wide; protriaenes - 2.0 - 2.5 mm long and 0.006 -
0.012 mm wide (the spicules be come filiform toward the end of the stalk), 
branches - 0.045 - 0.060 mm long; metaclades (derivates of the 
anatriaenes ) - 4.1 - 5 .1 mm long and 0.008 - 0.015 mm wide at the 
ramification (here the stalk also becomes filiform toward the end), branches 
(two or three) - 0.045 - 0.050 mm long. Microscleres - none. 

DISTRIBUTION. Antarctic shores (Victoria Land ), South Africa. Depth: 
84 - 252 m. 

Genus C in achy r a Sallas 

Cinachyra antarctica (Carter) (Plate III , 11 - 15) 

Carter, 1872: 412, pl. XX (T e th ya); Sa llas, 1888: 42(Tetilla): Lendenfeld, 1907a:310, pl. XXI, 
fi gs . 17-24, pl. XX II , figs. l-19( vert ex); Kirkpatrick, 19 08:9, pl. X, figs. l-14( ve rtex): 1908:11, 
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pl. X, figs. 15 , 16 , pl. XI. fi gs . 1-3(vertex var. mon t icularis): Topsent, 1917:33, pl. III , fig . 5 

(vertex) ; Bu n on, 1929:419. 

LOCALITIES. St. 185, 204, 336, 
DIAGNOSIS. Body more or less rounded, maximum diameter 6 cm. 

Surface with conules bearing long bundles of spicules at their tips. Conules 
situated obliquely and disposed in a spiral pattern. The bundles of 
spines are especially long in the inferior part of the body where they form a 
radicular tangle. Among the conules there are round or oval areas (up 
to 0.5 cm diameter ) which are cove red w ith pores. There is also an 
oscular surface which has a maximum diameter of 3.25 mm. Color: gray, 
grayish brown or light brown. Skeleton radial -spiral. 

Spicules. Macroscleres : large oxeas (with var ied tips ) - up to 8.4 mm 
long and 0.0 80 mm wide; small oxeas (usually straight ) - 0.260-1. 100 
mm long and 0. 008 - 0. 023 mm wide; large protriaenes - up to 22 mm long 
and 0.020 - 0.037 mm wide (at the ramification), with filiform end (branches 
- 0,030 - 0.390 mm long, one of them usually longer than the other two); 
small protriaenes (filiform) - 0. 65 0 -1.100 mm long and 0.003 - 0.005 mm 
wide (at the ramification ), branches - 0.015- 0.070 mm long (one of them 
longer than the others ); anatriaenes with anchorlike ramifica tion - up to 
30 mm long and 0. 061 mm wide (at the stalk ramification, while the free 
end is filiform), branches - 0.075 - 0.260 mm long; anatriaenes with 
spicular ramification are the same as the previous ones, branches 0.130 -
0.155 mm long. Microscleres - sigmas - 0.010 - 0.025 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Oates Coast, 
Victoria Land, Ross Sea, Graham Coast , Kemp Coast, Ingrid Christensen 
Coast). Depth: 18 - 54 0 m. 

Cinachyra barbata Sollas (Plate III, 6 - 10) 

Sallas, 1886:1 83; 1888: 23, pl. III , pl. XXX IX: Lcndenfe ld, 1903:27: Kirkpatrick, 1905:662: 

Le ndenfeld , 1907a:309, pl. XX lll , fi gs. 20 - 23: 19 07b: 138 . pl. XV , fi gs . 40 - 53: Kirkpatrick, 1908:6, 

pl. IX, figs. 1-14; Burton, 1929:419. 

LOCALITIES. St. 30, 121, 194. 
DIAGNOSIS. Body irregularly rounded or more often spherical, 

maximum diameter 14 cm . Surface bristly, the lower part of the body has a 
tangle of radicular spicules. There are many rounded and oval areas 
covered with pores (pore dimples) on the surface; these have a maximum 
diameter of 7 mm; in young specimens the walls of the pore dimples 
protrude above the surface to form cylindrical outgrowths. Color: gray, 
yellow or dark purple-brown, Skeleton of the radial type; there is a 
cortical layer formed of small oxeas, disposed tangentially or radially . 

Spicules. Macroscleres: large oxeas - 6 - 10 mm long and 0. 064 -
0.086 mm wide; small oxeas (dermal oxeas)-0.360 - 1.100 mm long and 
0. 025 - 0. 077 mm wide; large protriaenes (as a rule sagittal, rare 
prodiaenes or promonenes) - 0.088 - 0.215 mm long; small protriaenes 
(filiform ones) - up to 0.5 mm long and stalk thickness at the ramification 
0.002 - 0.004 mm, branches {different lengths) - 0.010 - 0.050 mm; 
anatriaenes - 12 - 40 mm long, stalk thickness (at the ramification) 
0.018 - 0.033 mm, branches - 0.087 - 0.215 mm long. Microscleres: 
sigmas - 0 . 010 - 0.016 mm long. 
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DISTRIBUTION. Antar ctic shores (Wilhelm II Coast, Budd Coast, 
Victoria Land, South Shetland Island, Lars Christensen Coast), South 
Georg ia Isla nd, Kerguelen Island. Depth : 18 - 549 m. 

Fam. CLA VULIDAE 

Genus Lat run cu 1 ia Bocage 

Latrunculia apicalis Ridley and Dendy (Plate IV, 4 - 6) 

Rid ley and Dendy, 1887:234 , pl. XLIV, fig . 4, pl. XLV, fig. 9; Kirkpatr ick, 1908:14, pl. XV, figs. 
l - 7(var. biformis); Burton, 1929:444 ( var.biformis). 

LOCALITIES. St. 18, 232, 
DIAGNOSIS. Body massive, often hemispherical, maximum height 11.4 

cm (width 7 .5 cm). Surfa ce smooth, covered with numerous crater like 
or conical papillae. Dermal membrane is well developed and easily 
separates from the body. Color: yellowish gray or brown. Basal skeleton 
fairly diffuse and ir r egular, formed of smooth styles which sometimes 
cluster in loose fibers. The dermal skeleton contains vertically disposed 
dis casters and a dense layer of tangential styles. The sponge is massive, 
soft. 

Spicules. Macroscleres: styles - 0. 520 - 0. 600 mm long and O. 010 -
0.014 mm wide. Mic roscleres: discasters (with apical pointed process) 
0. 07 4 - 0.12 6 mm long; sometimes also normal dis casters may be found -
0.046 - 0.081 mm long. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Victoria Land, 
Princess Ragnhild Coast), Kerguelen Island, mouth of La Plata. Depth: 
18- 540 m (also to 1080 m ). 

Latrunculia lendenfeldi Hentschel (Plate IV, 1 - 3) 

Hentschel, 1914:44 , Taf. V, Fig. l ; Burton , 1932: 340. 

LOCALITY. St. 336. Near Mirny i base. 
DIAGNOSIS. Body massive, often rounded, 4.5 cm in diameter. Surface 

smooth, covered with many conical or craterlike papillae. Dermal 
membrane forms a hard skin, separated from the internal parts of the body. 
Color: brown. Basal skeleton formed of anastomosed bundles and fibers 
composed of spicules. The skeleton of the dermal membrane is formed 
of vertically disposed discasters and a reticulum of tangentially positioned 
styles . 

Spicules. Macroscleres: styles - 0.464 - 0.608 mm long, and 0.012 -
0.013 mm wide. Mic roscleres: discasters (with two basal crowns, one 
median crown div ided into three parts and two apical crowns directed 
upward) - 0.057 - 0.073 mm long. 

According to Kirkpatri ck's description of L. a pica 1 is var. bas a 1 is 
(1908:14) found near Balleny Islands, it appears to be very closely related 
if not identical to the present species. 

DISTRIBUTION. Antar cti c shores (Wilhelm II Coast, Oates Coast), 
Falkland Islands. Depth: 81 - 700 m. 
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Latrunculia bocagei Ridley and Dendy 

Rid le y and Dendy , 1887: 238 , pl. XLIV. fig. 1, pl. XLV , fi g. 8. 

DIAGNOSIS. Body massive, often hemispherical, maximum diameter 
3.8 cm. Surface smooth, bearing many conical papillae. Dermal 
membrane separates easily from internal parts of the body. Color: pale 
yellow. The sponge is dense, soft, elastic. Basal skeleton formed of 
diffusely scattered styles forming fibers which can be seen with difficulty. 
The dermal membrane contains vertically disposed dis casters and 
tangential styles. 

Spicules. Macroscleres: styles - about 0.6 mm long and 0.018 mm wide. 
Microscleres: discasters (with basal denticles, two median crowns with 
shortened and reduced denticles and one or two apical crowns) - 0.070 mm 
long. 

DISTRIBUTION. Kerguelen. Depth: 18 - 126 m . 

Latrunculia antarctica Tanita 

Tanita , 1959 :6, fi gs . 5 , 6. 

DIAGNOSIS. Body crustose, discoidal, maximum diameter 0. 7 cm. 
Surface smooth. Color: pale gray . Basal skeleton formed of diffuse 
styles, some of them directed vertically toward the surface, some forming 
a loose net of spicules. The dermal skeleton is formed of vertically 
situated discasters. 

Spicules. Macroscleres: polytylotate styles (with corrugated pattern) 
0.52 - 0.77 mm long, and 0.011 - 0.016 mm wide. Microscleres: discasters 
(with denticles at the bas~, one large crown in the middle, and a small 
apical one) - 0.036 - 0.050 mm long. 

DISTRIBUTION. Antarctic shore (Prince Harald Coast). Depth: 700 m. 
All the above species of Lat run cu 1 i a are undoubtedly very closely 

related; a revision will probably be necessary when additional data is 
available. 

Genus Hem i as tr e 11 a Carter 

Hemiastrella digitata Burton 

Burton , 1929:444, pl. IV. fi g. 4, te xt-fig. 9. 

DIAGNOSIS. Body elongated, with digitiform branches. Hard and 
nonelastic. Surface smooth, though there are small bristly areas. Color: 
light gray. Basal skeleton formed of an axial medulla of styles from which 
radial bundles of spicules radiate at right angles. The dermal membrane 
contains a skeleton of densely disposed microscleres . 

Spicules. Macroscleres: styles (with highly variable basal part, 
frequently becoming oxeas) - about 1 mm long and 0.022 mm wide . 
Microscleres: pseudasters (with 6 - 10 pointed or blunt and .slightly rough 
rays) - 0.012 - 0.027 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land). Depth 252 m. 
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Fam. STYLOCORDYLIDAE 

Genus Stylocordyla Thomson 

Stylocordyla borealis (Loven) (Plate IV, 7 - 9) 

Ridley and Dendy, 1887:223, pl.XLIII, figs . 6 - 9(stipita ta) : 1887: 224 , pl.XLIII. fig.1 0, text - fig . 9 
( s tipitata var. globosa); Kirkpatrick, 1908,22, pl.XII figs.6-lO( var. acuata); Hentschel, 1914:54, 
Taf.IV Fig.2(var. acuata, var. globosa , var. irregularis), Burton, 1932:339(ssp. acuata). 

LOCALITIES. St. 122 , 199, 335 . 
DIAGNOSIS. Body formed of a rounded or slightly elongated capitulum 

(maximum diameter 2.5 cm) located on a long, slender, rodlike stalk. The whol e 
sponge reaches a length of 19.5 cm . The surface of the capitulum is 
aciculate and that of the stalk smooth . Color: gray, light gray or grayish 
yellow . The skeleton of the capitulum is radial, while that of the stalk is 
formed of axial, longitudinal fibers of densely packed bundles of spicules. 
The stalk also has a cortical skeleton formed of special spicules. 

Spicules. Macroscleres: l arge oxeas (axial skeleton of the stalk) -
up to 3.6 mm long and 0.055 mm wide (sometimes centrotylotate); thin 
oxeas (radial skeleton of the capitulum) - up to 1.9 mm long and 0.018 mm 
wide; oxeas with var ious ends (in the capitulum ) with one slightly cur ved 
end (same size as the thin oxeas) . Microscleres: microstyles or micro 
oxeas (fusiform) or both types together - 0.080 - 0.380 mm long and 0.003 -
0.011 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, George V Coast, 
Victoria Land, Palmer Archipelago, South Shetland Is l and, Mac-Robertson 
Coast), South Geor.gia Island, South Orkneys, Kerguel en, Prince Edward 
Islands, Brazilian Coast, North Atlantic, Arctic. Depth: 13 - 2880 m. 

Fam . SUBERITIDAE 

Genus Suberites Nardo 

Suberites caminatus Ridley and Dendy (Plate IV, 15 - 18) 

Ridley and Dendy, 1887:198, pl. XLI, fig, 2 , pl. XLV. fig. 5; 1887:199, pl. XLI, fig. 3 
(micro st om us); Kirkpatrick, 1908:19, pl. XV, figs . 8 -1 3 (micros tom us var. st e ! lat u s); 1908:20 , 
pl. XV. fig . 16, pl. XVI. figs. 11-14(var. papillatus); Topsent , 1917:36, pl. IV, fig. 2(Tentorium 
pap i I lat um); Burton, 1929:445 (papilla tu s); 1932:336 (micro st om us va r, st e 11 at u s); 1932:336 
(papillatu s); Tanita, 1959:4, figs. 3, 4(microstomus). 

LOCALITIES. St. B, 28, 44-A, 164, 189, 202, 232, 335, 336 . 
DIAGNOSIS. Body cushion-shaped or hemispherical, maximum height 

4.5 cm . Surface smooth, rarely slightly rough. On the upper part of the 
sponge there are tubular papillae (to 0.5 cm long), and often small 
tubercles. The lower part of the sponge is usually fixe d to stones or other 
substrata. Color: grayish yellow, beige, grayish brown or gray. The re 
is a well-developed cortical layer , the skeleton of which is formed of 
densely packed pallisadelike spicules. The axial skeleton of r adial bundles 
of fibers extends from the base to the surface of the sponge . The sponge 
is very dense and suberose. 
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Spicules: Macroscleres: subtylostyles or tylostyles (with long and 
gradually tapering tips) -1.040-1.740 mm long and 0.017 - 0.024 mm wide. 
Fusiform tylostyles (cortical layer) - 0.150 - 0. 980 mm long, tylostyles 
or subtylostyles (cylindrical) of equal length (they are usually found in small 
numbers, sometimes with blunt ends). 

The specimens of this species in the present collection show considerable 
variability in the shape of the papillae and the spicules (chiefly the smaller 
ones). This led me to conclude that S. micros tom us and 
S. papillatus were young S. caminatus. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Wilkes Land, George V Coast, Oates Coast, Victoria Land, Graham Coast, 
Palmer Archipelago, Clarence [Shishkov] Island , Princess Ragnhild Coast, 
Lars Christensen Coast), South Georgia Island, Marion Island, between the 
Heard and Kerguelen islands, at the mouth of La Plata. Depth: 90 -1080 m. 

Suberites montiniger Carter 

Topsent, 1915:39; Burton, 1929:446; pl. JV , fig. 5(Suberella ropsenti); 1932:335; Koltun, 

1962: 182. 

LOCALITY. St. 336 . 
DIAGNOSIS. Body rounded, spherical or ball-shaped, maximum height 

10 cm. Surface smooth, but low papillae with craterlike openings may 
also be present. The sponge is hard, with a corky consistency, and slightly 
elastic. Color: yellowish orange or brown outside and yellowish inside . 
The basal skeleton is a loose net of spicules. The dermal skeleton is 
formed of tangential and radial spicules. 

Spicules. Macroscleres: subtylostyles (in the elongated oval 
capitulum) - 0.2 - 0.4 mm long and 0.003 - 0.008 mm wide . No microscleres. 

26 DISTRIBUTION. Antarctic shores (Oates Coast, Victoria Land), 
Falkland Island, North Pacific, Arctic. Depth: 24 - 296 m (and down to 
700 m at Oates Coast). 

The spicules of the specimens in the collection are larger: 0.45 mm 
long and 0.010 mm wide. 

Genus Polymastia Bowerbank 

Polymastia isidis Thiele 

Thiele, 1905: 414, fi g. 25, 38a-e; Hentschel, 1914: 47; Taf. V. fig. 3. ( var. simplex): Burton, 

1932:337. 

DIAGNOSIS. Body cushion-shaped or hemispherical. Surface smooth 
or minutely bristled, bearing a few papillae (about 10 mm long). There is 
a well-developed cortical layer. Color: gray, dark gray or brown. 
Skeleton of the radial type. 

Spicules. Macroscleres: styles of fusiform subtylostyles (sometimes 
polytylotate) - 0.576 - 0.896 mm long, and 0.012 - 0.015 mm wide; shorter 
subtylostyles or tylostyles (fusiform) - 0.552 mm long, and 0.015 - 0.021 
mm wide. Dermal tylostyles - 0.104 - 0.272 mm long and 0.005 - 0.014 
mm wide. No microscleres. 
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This species resembles P. mammillaris from the North Atlantic 
in the characters of the skeleton and the habitus. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Palmer 
Archipelago), South America (Tierra del Fuego), Falkland Islands. Depth: 
19-385 m. 

Polymastia invaginata Kirkpatr ick (Plate IV , 10 - 14) 

Kirkpatrick, 1908: 15. pl. XII, fig. 16 , pl. XIV, fi gs. 5 - 15a; Hentschel. 1914:49, Taf. V, Fig. 4 

(var. ga us s i); Burton, 1929:446; 1932:338. 

LOCALITIES. St. 9, 159, 232, 335, 336. 
DIAGNOSIS. Body cushion-shaped or hemispherical, maximum diameter 

8 cm (maximum height 4.5 cm). Surface densely bristled and with one apical 
oscular papilla which usually does not protrude over the dermal bristle 
cover . There is a well-developed dermal layer (to 0.4 mm thick). Color: 
pale yellow, gray, or light gray. Basal skeleton formed of radial bundles 
of large spicules directed from the base of the sponge toward its surface; 
the skeleton of the dermal layer is formed of much smaller spicules 
disposed radially (in pallisade form). 

Spicules. Macroscleres: large styles (or subtylostyles) - 0.816 - 2.240 
mm long and 0.015 - 0.040 mm wide; fusiform tylostyles (dermal layer) -
0.070 - 0.600 mm long and 0.006 - 0.025 mm wide (a small number may be 
found in the interior of the sponge where they form groups of spicules). 

Tani ta (1959: 6, Figures 5, 6) indicates the presence of Suber it es 
sen i 1 i "S Ridley and Dendy from the Prince Harald Coast. This sponge 
probably belongs to the species now discussed. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, George V Coast, 
Oates Coast, Victoria Land, Princess Ragnhild Coast, South Shetland 
Islands), South Orkney and South Georgia islands. Depth: 18 - 1080 m. 

Genus A t e r g i a Stephens 

Atergia acanthoxa Koltun sp. n. (Figure 3) 

TYPE SPECIMENS: Nos. 10895, 11863 at the Zoological Institute of the 
Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 382. 
DIAGNOSIS. Body cushion-shaped, 4 cm wide and about 1 cm high. 

Surface covered with long, thick spicules (about 0.5 cm high). According 
to the habitus, this species resembles Polymastia and Sphaerotylus. 
In the middle part of the sponge there is a low oscular papilla. Color: 
brown. The basal skeleton is formed of radial bundles of spicules. There 
is an evident cortical layer (about 0.5 mm thick); the skeleton of this layer 
is formed of a mass of irregularly disposed acanthoxeas. This type of 
spicule is also found on other parts of the sponge. 

Spicules. Macroscleres: styles (and subtylostyles) - up to 7 mm long 
and 0.014 - 0.034 mm wide; medium-sized subtylostyles (to true 
tylostyles) - 1.650 - 2.100 mm long and 0.016 - 0.020 mm wide; small 
tylostyles - 0.465 - 0.530 mm long and 0.008 - 0.009 mm wide. 
Microscleres: spinulated microoxeas (slightly centrotylotate) - 0.100 -
0.185 mm long and 0.005 - 0.008 mm wide. 

DISTRIBUTION. Antarctic shores (north of Ross Sea). Depth: 3200 -
3400 m. 
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Genus Sphaerotylus Topsent 

Sphaerotylus antarcticus Kirkpatrick 
(Plate V, 14 - 20) 

Kirkpatrick, 1907:272; 1908:16 , pl.XII , figs.1-16, pl.XII, figs . 
1 - 7: Hen tsche l, 1914:5l(var. dr yga l sk ii); Burton, 1929:446; 
1932:339. 

LOCALITIES. St. 30, 156, 185, 204. 
DIA GNOSIS. Body round, to 6 cm in 

diameter or cushion -shaped with a maximum 
width of 10 cm (and 3 cm high). Surface 
densely bristled, with one or several papillae 
(up to 4 cm long). There is a well -developed 
cortical layer . Color: grayish brown. 
Skeleton formed chiefly of radial fibers of 
styles and bundles of spherotyles near the 
surface. The cortical layer is formed of 
small tylostyles disposed in dense pallisadelike 
rows . 

Spicules. Macroscleres: spherotyles 
(or exotylotes) - 0. 756 - 8.000 mm long and 
0.030 mm maximum width, with a 
hemispherical head (like the cap of a 
mushroom) - 0.028 - 0.040 mm in diameter; 
the styles or subtylostyles (fusiform or 
sometimes slightly polytylotate) - 0.752 - 2.8 
mm long and 0. 01 7 - 0. 041 mm wide; 
tylostyles slightly c urved - 0.368 - 0.520 mm 
long and 0. 010 mm wide; tylostyles of the 
cortical layer - 0.104 - 0.140 mm long and 
0. 007 mm wide. 

This species is very closely related, if 
not identical, to S. bore a 1 is 
(Swarczewsky) . 

DISTRIBUTION. Antarctic shores (Wilhelm 
II Coast, Budd Coast, Victoria Land, Kemp 
Coast, Ingrid Christensen Coast), South 
Georgia Island (Shag Rocks). Depth: 
18-450m. 

Sphaerotylus schoenus (Sollas) 

Kirkpatr ic k, 1908:18, pl. XII, fi g. le, pl. XIII, figs. 8 -13, pl. 

(27) J 
FIGURE 3. Ate r g ia acantl1oxa 

5 XIV, figs. 1 - 4 )(capit a tu s); Hentschel, 1914: 50, Taf. V, Fig. 5 
(capiratus var. vanhtif feni); Burton, 1929:447. 

Koltun 

1-habitus of the sponge; 2, 3-
tips of the styles; 4, 5 -tips of 
medium tylostyles: 6 - small 
ty lostyles: 7 - acantl10xeas. 

1.'iOl 

DIAGNOSIS. Body cushion-shaped. Surface 
bristly. M ax imum length of papillae - 5 cm . 
Color: brown. There is a well-
developed dermal layer of vertically disposed 
small spicules. The skeleton is radial. 
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Spicules. Macroscleres: exotyles (with spherotyle or sometimes 
capitulate form) - 0.504 - 1.096 mm long and up to 0.085 mm wide (the 
basal part, as a rule, rough or bearing small tubercles); subtylostyles or 
large tylostyles (most of them polytylotate) - 0. 840 - 1. 504 mm long and 
0.012 - 0.023 mm wide; small dermal tylostyles - 0.096 - 0.230 mm long 
and 0.004 - 0.012 mm wide; medium tylostyles (rare) - 0.272 - 0.608 mm 
long and 0.010 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land), 
Arctic. Depth: 18-385m. 

I 
FIGURE 4. 

Genus Pro t e 1 e i a Ridley and Dendy 

Proteleia burtoni Koltun sp. n. (Figure 4 ) 

3 

2 
Proteleia burtoni 

Koltun 

TYPE SPECIMENS: Nos. 6299, 11864 
at the Zoological Institute of the Academy of 
Sciences of the U.S. S. R. 

LOCALITY. St. 57. 
DIAGNOSIS. Body cushion-shaped, 

maximum width 3.5 cm and about 1 cm high. 
Surface densely covered with bristles forming 
a layer up to 0.5 cm high. Color: gray 
outside, and paler inside. The skeleton is of 
the radial type; the fibers and bundles in the 
interior of the sponge are formed of styles. 
The bristle layer is similarly formed but the 
spicules are longer and anatriaenes .are also 
present. The cortical layer is formed of 
small tylostyles. 

Spicules. Macroscleres: styles (or 
subtylostyles) - chiefly 2.5 - 6.0 mm long and 
0.028 - 0.045 mm wide ; the stalks of the 

l, 2 - tips of subtylostyles; 3 -
anatriaene ( branching pan); 4 -
small tylostyle. 

anatriaenes are about the same size, the 
branches (somewhat curved) - 0.030 - 0. 060 
mm long; dermal tylostyles - 0.150 - 0. 550 
mm long and 0.006 - 0.010 mm wide, There 
are no microscleres. 

DISTRIBUTION. Antarctic shores (north 
of the Balleny Islands). Depth: 3000 m. 

This species is dedicated to M. Burton, the greatest living spongiologist. 

Fam. OSCARELLIDAE 

Genus Oscar e lla Vosmaer 

Oscarella lobularis (Schmidt) 

Lendenfeld, 1903:123; 1907a:336, Taf.XXV, Fig.44, 45(Oscarella ?); Topsent, 1917:32; Arndt, 
1928:28, Fig. 25, 26. 
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DIAGNOSIS. Body crustose, 10 cm or more wide, 0.6 cm high. Surface 
usually wrinkled. Color: uniformly yellow, brown ( or brown only at the 
base, with the prominent parts of the body red, green or light gray), red, 
yellow, blue or violet. One or several small oscula, usually at the tips of 
small cones. Flagellated chambers round, 0.040 - 0.050 mm in diameter. 
No mineral skeleton. 

This species closely resembles Hali s arc a du jar din i in body 
shape , consistency, and lack of mineral skeleton. The two species differ 
as follows: the surface of 0. 1 ob u 1 a r is is wrinkled (like the 
convolutions of the brain), but there is nothing similar in H. du jar din i; 
the latter species always uniformly colored; the flagellated chambers of 
the first spe cies are round, while those of the second are elongated and 
branched; the cells which line the channels and surface of the body are 
flat and flagellated in 0. lobular is while in H. dujardini they are 
not flagellated; this species has a great number of granulated cells in the 
parenchyma as well as a ramified reticulum of very thin fibrils (p. 112). 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Graham Coast) 
North Atlantic, Mediterranean and Black seas, Arctic. Depth: 0 - 70 m 
(and down to 385 m). 

CORNACUSPONGlDA 

Fam. MYCALIDAE 

Genus My cale Gray 

Mycale magellanica (Ridley) (Plate VI, 12 - 18) 

Ridley, 1881:117, pl. X, fig. 5(Esperia); Carter, 1882:300, pl. XI, fig. 17(Esperia 
cunninghami): Ridley and Dendy, 1887:67(Esperella):Thiele, 1905:442, 1905:443, Fig.6l(M yc ale sp.); 
Kirkpatrick, 1908:37(M yc ale sp.); Topsent, 1913:632, pl. JV, fig. 4, pl. VI, fig . 10; 1913:633, pl.V, 
fi g. 2(pellita); Hentschel, 1914:58, 59, Taf. V, Fig.7, 8(antarctica, rossi); Dendy , 1924:336; 
1924:337 (l ii lei); Burton, 1932:288; 1934:21, pl. VII, figs. 1, 2. 

LOCALITIES. St . 28, 115, 198. 
DIAGNOSIS. Body globular, often somewhat flattened laterally, 

sometimes lobated, soft, up to 13 cm high. Color: grayish yellow or 
30 brown. Basal skeleton fibrose-reticular (fibers 3 - 4 mm wide): dermal 

skeleton a reticulum of tangentially disposed styles and bundles of styles. 
Spicules. Macroscleres: styles (or subtylostyles) - 0.320 - 0. 700 mm 

long and 0.006 - 0.017 mm wide. Microscleres: anisochelas - 0.057 -
0. 090 mm, 0.030- 0.046 mm and 0.018- 0. 026 mm long; sigmas - 0.010 -
0.224 mm long; raphides - 0.020- 0.105 mm long. 

This species is highly variable in size of the spicules and the 
microsclere content of the skeleton. Often the microscleres are 
represented either only by chelas and raphides, or by chelas and sigmas. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Victoria Land, Mac-Robertson Coast), Falkland Islands, South Georgia 
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Island between Heard Island and Wilhelm II Coast, Patagonia, Strait of 
Magellan, Cape Horn. Depth: 2 - 550 m (but also down to 1620 m SE of 
Heard Island). 

Mycale gaussiana Hentschel (Plate VI, 6 - 11) 

Hentschel, 1914:61, Taf.V. Fig.9. 

LOCALITIES. St . 4, 28, 44 - A, 335. 
DIAGNOSIS. Body cushion-shaped or elongated upward, sometimes 

oval (laterally flattened), maximum height 4 .5 cm. Surface smooth; body 
soft, loose. Color: grayish yellow, or light brown. Basal skeleton 
fibrose-reticular; dermal skeleton an irregular meshwork of tangentially 
disposed spicules. 

Spicules. Macroscleres: styles or fusiform subtylostyles - 0. 720 -
0. 950 mm long and 0. 018 - 0 . 025 mm wide. Microscleres : anisochelas -
0.049 - 0.085 mm long and 0.027 - 0.036 mm long; raphides - 0.037 - 0.050 
mm long. 

This species is characte rized by the fusiform styles and small chelas 
which are identical with those of species of the genus Jo p hon, and also 
by the large chelas with the long upper appendages . 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Banzare Coast, George V Coast ). Depth: 320 - 920 m. 

Mycale mammiformis (Ridley and Dendy) 

Ridley a. Dendy, 1886:337(Esperella); 1887:62, pl. XlV. figs . 5, 6, pl. XV, figs. 1, 18 
(E s perella). 

DIAGNOSIS. Hemispherical body, usually with flat base which adheres 
to stones. There is one (more rarely two) apical tubular process on which 
the osculum is located. Diameter of the sponge about 1.7 cm (at the base). 
Body soft, fibrose. Surface smooth. The dermal membrane is thin and 
translu cent. Color: pale grayish yellow . Dermal skeleton a reticulum of 
loose fibers. Basal skeleton formed of numerous fibers disposed radially, 
from the base toward the surface; there are also less developed, 
short secondary fibers which connect the radial fibers. 

Spicules: Macroscleres: subtylostyles - up to 1 mm long, 0. 019 mm 
wide. Microscleres: palmate chelas - about 0.079 mm long. 

DISTRIBUTION. East of Prince Edward Islands. Depth: 2928 m. 

Mycale profunda Koltun sp. n . (Figure 5) 

TYPE SPECIMEN: No. 6298 at the Zoological Institute of the Academy 
of Sciences of the U. S. S. R. 

LOCALITY. St. 57. 
DIAGNOSIS. Body flat, shaped like a loaf of bread, growing upwards and 

up to 2.5 cm high. A soft, loose sponge. Surface smooth; there is a 
small suckerlike apical outgrowth bearing the osculum. Color: pale 
yellow. Basal skeleton fibrose-reticular; de rmal skeleton an irregular 
loose reticulum. 
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Spicules . Macroscleres: polytylotate styles (furrowed) 0. 780 - 0. 890 
mm long and 0.015 - 0.023 mm wide. Microscleres: anisochelas - 0.057 -
0.074 and 0.034 - 0.039 mm long; sigmas - 0.108 - 0.136 mm long (stalk 
0.011 mm wide). 

The new species differs from M. gauss i an a, the most closely 
related species, chiefly by the presence of sigmas and the polytylotate 
character of the macroscleres. 

DISTRIBUTION. Antarctic shores {north of Balleny Islands). Depth: 
3000 m. 

8 

I 

5 

FIGURE 5. Myca le profunda Koltun 

1 - styles (polytylotate); 2 - 5 - palmate , large 
anisochelas; 6, 7 - small palmate anisochelas; 
8 -sigma_ 
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Mycale tridens Hentschel 
(Plate VI, 1 - 5) 

Hentschel, 1914:56, Taf. V, Fig. 6; Topsent, 

1917:64; Burton, 1929:430; 1932:289; 1934: 23. 

LOCALITY. St. 46. 
DIAGNOSIS. Body cushion-shaped, 

globular or lamellar, maximum 
height 7 cm. Surface uneven. Color : 
yellowish or light gray. Basal 
skeleton fibrose-reti cular; dermal 
skeleton - hardly developed. 

Spicules. Macroscleres: styles -
0.640 - 0.896 mm long and 0.017 -
0.020 mm wide. Microscleres: 
strongly curved anisoc helas -
0.098 - 0.120 and 0. 027 - 0.041 mm 
long; sigmas - 0.112 - 0.136 and 
0.040 - 0.055 mm long. 

The only specimen of this species 
found in the present collection was 
the remains of the skeleton of a 
sponge - a cluster of branched and 
anastomosed fibers about 1.5 mm 
wide. 

DISTRIBUTION. Antarctic 
shores (Wilhelm II Coast, Wilkes 
Land, Victoria Land, Graham 
Coast, Clarence [Shishkov) Island) 
South Georgia. Depth: 60 - 434 m. 

Mycale macrochela Burton 

Burton, 1932:289, pl. LI. fig. 6. 

DIAGNOSIS. Body lamellar, with 
wide oscula (maximum diameter 8 
mm). Surface smooth, slightly 
bristly with reticular structure. The 
sponge is fragile, friable. Basal 
skeleton formed of a loose reticulum 
of spicule bundles . 



Spicules. Macroscleres: subtylostyles - 0.530 mm long and 0.017 mm 
wide. Micros cleres: aniso chelas - 0.070, 0.035 and 0.022 mm long; sigmas 
0.100 mm long; tri c hodragmata - 0 .035 mm long. 

According to the de s c ription of this species (Burton, 1932) the large 
che l as are simila r to those of M. t y lotornota. 

DISTRIBUTION . A ntar ctic shores (Clarence [Shishkov] Island). Depth: 
342 m . 

Mycale tylotornota Koltun 
sp. n . (Figure 6) 

2 

3 7 ti 

FIGURE 6. Myca l e t y lot o rnot a Koltun 

1 - externa l view of the sponge; 2 -tylotorn ote; 3 -
large , palma te oxeas; 4 , 5 - sma ll pa lma te 
anisochela si 6 , 7 - microoxeas. 
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TYPE SPECIMEN: No. 6641 
in the collections of the Zoological 
Institute of the Academy of Sciences 
of the U.S. S. R. 

LOCALITY. St. 460. 
DIAGNOSIS. Body globular, to 

8 cm high. Surface uneven, 
tuber culate with a reticular 
stru cture; the ends of the spicule 
bundles of the basal skeleton 
prot r ude in some places. Color: 
light brown. Dermal membrane 
dense and coriaceous. Basal 
skeleton fibrose -reticular. Skeleton 
of the dermal membrane formed 
of spicules lying tangentially one 
below the other, locally forming 
meshes which impart a reticular 
structure to the surface of the 
sponge. 

Spicules. Macroscleres: 
tylotornotes (straight or slightly 
bent) - 0.640 - 0.800 mm long and 
0.017 - 0.023 mm wide. Micro
scleres: anisochelas - 0.059 -
0. 074 and 0.028 - 0.046 mm long; 
raphides or microoxeas (small 
toxas 051 - 0.083 mm long}. 

The external habitus of this 
species is very similar to that of 
M. acerata. The type of 
microscleres and to some extent 
the macroscleres also indicate the 
close relationship of these two 
species. 

DISTRIBUTION. Antarctic 
shores (South Shetland Island) . 
Depth: 370 m. 



33 Mycale acerata Kirkpatrick (Plate V, 1 - 7) 

Kirkpatr ick , 1907:280; 1908:36 , pl. XX, f ig. 1, pl. XX IV, fig . 10; Hent sc hel, 1914: 63(acerata 
va r. sph a erulos a , var. m i no r); Topsent, 1917: 63; Burt on, 1929:430; 1932: 289; 1934:23. 

LOCALITIES. St. 30, 44-A, 121, 202, 232, 460; Lazarev base. 
DIAGNOSIS. Body globular, friable, 25 cm high. Surface with low 

conical papillae, more seldom almost smooth. Structure usually reticular. 
Color: brown to gray. Basal skeleton fibrose-reticular, formed of thick 
radial fibers and a small amount of sponging. The dermal skeleton formed 
of a reticulum with triangular meshes, or of fibe r s of varying thickness . 

Spicules. Macroscleres: straight or slightly bent oxeas - 0.488 - 0.950 
mm long and 0.010- 0.016 mm wide . Microscleres: anisochelas 0.065 -
0.105 and 0.024- 0.047 mm long; raphides (trichodragmata) or microoxeas-
0. 030 - 0.120 mm long. 

It is interesting to note that among the arctic representatives of the genus 
M y ca 1 e there is a species whose skeleton also contains oxeas instead of 
styles (Mycal e intermedia (Schmidt)). 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Wilkes Land, 
South Shetland Island, Princess Ragnhild Coast, Lars Christensen Coast) 
South Orkneys, South Georgia, Falkland, Kerguelen islands. Depth: 
24-540m. 

Genus Asbestopluma Norman 

Asbestopluma callithrix Hents chel 

Hentsc he l , J 914: 64, Ta f. IV Fig. 3, Taf. V, Fig. 10. 

DIAGNOSIS. Body clavate, maximum height 1 cm. The capitulum is 
elongate, oval and covered with long spicules . Color: brown. The skeleton 
of the stalk is axial, the skeleton of the capitulum radial. There is no 
dermal skeleton. 

Spicules . Macroscleres: styles and subtylostyles - 0.400 - 4.0 mm long 
and up to 0.016 mm wide. Microscleres : anisochelas - 0.011 - 0.013 mm 
long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 
350-385m. 

Asbestopluma calyx Hentschel (Plate V, 8 - 12) 

Hentsche l, 1914:66 , Taf. IV, Fig. 4 , T a f. V, Fig .11; Burton, 1932: 293: 1934:24. 

LOCALITIES. St. 30, 164. 
DIAGNOSIS. Body cup- or funnel-shaped, located on a long stalk whose 

maximum height is 5 cm. Surface smooth. Color : light gray or brown. 
The skeleton of the stalk is axial and it enters the walls of the cuplike 
capitulum. The internal skeleton of the capitulum is irregular. The 
dermal skeleton of the stalk is formed of spicules oriented at right angles 
to the axis. 

34 Spicules. Macroscleres: styles of the axial skeleton 0 .456 - 0.600 mm 
long and 0.008 - 0.009 mm wide; styles and tylostyles of the dermal 
skeleton of the stalk 0.200 - 0.256 mm long and 0.006 mm wide; tylostyles 
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of the capitulum 0.290 - 0.390 mm long and 0.010 mm wide. Microscleres: 
palmate anisochelas 0.014 - 0.021 mm long. 

(34, 35) 

z 

4 

FIGURE 7. Asbestopluma 

sp. 

1 -straight style: 2 -bent 
style: 3, 4 - palmate 
anisochelas. 
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FIGURE 8. Asbestopl uma obae 
Koltun 

1-fusiform sty le; 2-subtylostyle; 3 -
basal part of a subt ylostyle; 4-small 
spinulated tylostyle; 5, 6-palmate 
anisochelas; 7-sigma. 
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FIGURE 9, C I ad or hi z a man i 
Koltun 

1 - straight style: 2- fusiform 
style: 3 -tylostyle: 4 - sigma; 
5, 6 -anchor spicules with 

anchors of diffe rent types. 
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DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Budd Coast) 
South Georgia Island. Depth: 46 - 540 m. 

Asbestopluma belgicae (Topsent) (Plate VII, 1 - 7) 

Topsent, 1902:23 , pl. I, fig. 4, pl. lll , fig. S(Cladorhiza). 

LOCALITIES. St. 164, 460. 
DIAGNOSIS. Body formed of a stalk whose upper part bears a vert icil 

of branches grouped together (3 - 10 branches). The lateral, slender 
branches reach 18 mm in length; sometimes they are much shorter and 
appear as short tuberculated outgrowths with a maximum length of 2 - 3 mm. 
In this case the upper part of the sponge is flattened. Along the stalk there 
are about 10 verticilla ted groups of branches. Between them the stalk is 
devoid of branches. The sponge reaches a height of 39 cm; the branching 
part of the stalk is 5 mm wide, the lower part of the stalk 8 mm wide. The 
axial skeleton is formed by a dense longitudinal fascicle of styles. The 
dermal layer of the stalk is formed of small tylostyles. 

Spicules. Macroscleres: styles (modified also to subtylostyles) - 0. 750 -
1.200 mm long and 0.012 - 0.028 mm wide; tylostyles of the dermal layer 
of the stalk (curved and with small spinules) up to 0.250 mm long and 
0.0025 mm wide. Microscleres: anisochelas - 0.010 - 0.012 mm long and 
sigmas - 0.027 - 0.033 mm long. The great majority of the styles (or 
subtylostyles) of this species is about 1 mm long; there is a small number 
of subtylostyles about 0.8 mm long, which are found in the axial skeleton 
and in those parts of the body which are adjacent to the stalk. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Bellingshausen Sea, 
South Shetland Islands ). Depth 370-569 m. 

Asbestopluma sp. (Figure 7) 

LOCALITY . St. 271. 
DIAGNOSIS. Only a small fragment of this sponge was found, allowing 

no conclusions to be drawn on body form. 
Spicules. Macroscleres: straight styles (somewhat fusiform} - 1.6 - 2.9 

mm long and 0.020 - 0.032 mm wide; bent styles (basal part) -
0.580 -1.500 mm long and 0.010 - 0.016 mm wide. Microscleres: 
anisochelas - 0.014 - 0.017 mm long. 

DISTRIBUTION. Near Prince Edward Island. Depth: 4350 m. 

Asbestoplurna obae Koltun, sp. n. (Figure 8) 

TYPE SPECIMEN: No. 6312 in the collections of the Zoological Institute 
of the Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 20. 
DIAGNOSIS. Only a stalk fragment 1.5 cm long (1 mm wide) was found. 
Spicules. Macroscleres: fusiform styles (subtylostyles ) up to - 1.10 -

1.75 mm long and 0.020- 0,044 mm thick; subtylostyles (or tylostyles) 
0.330 - 0.650 mm long and 0.008 - 0.014 mm wide; small tuberculated curved 
tylostyles - 0.085 - 0.170 mm long and 0.002 - 0.004 mm wide. 
Microscleres: anisochelas - 0.010 mm long; sigmas - 0.023 - 0.025 mm 
long. 
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This species is dedicated to the Soviet Antarctic Expedition, whose 
oceanographic program was carried out on the "Ob'". 

DISTRIBUTION. Antarctic shores (Knox Coast). Depth: 2250 m. 

Genus Cladorhiza Sars 

Cladorhiza tridentata Ridley and Dendy 

Rid ley and Dend y , 1887:95, pl. XX, fig. 9, pl. XXI, figs. 16, 20; text-fig. 4. 

DIAGNOSIS. Body dome-shaped, maximum height 6 mm (diameter of 
the upper part 12 mm) . Sponge is soft. Surface smooth, slightly bristly 
on the inferior side. The dermal membrane is well developed. Color: 
pale yellow to grayish yellow . The basal skeleton is a very irregular and 
loose reticulum of spicules. Individual fibers cannot be seen. The dermal 
skeleton is similar to the basal one. 

Spicules. Macroscleres: tylostyles (fusiform} - about 0. 7 mm long and 
0.016 mm wide. Microscleres: anchors of different types about 0.076 mm 
long; sigmas (more or less twisted in part) - about 0. 09 mm long. 

DISTRIBUTION. Between Prince Edward and Crozet islands. Depth: 
2880 m. 

Cladorhiza mani Koltun, sp. n. (Figure 9) 

TYPE SPECIMENS: Nos. 11456 and 11867 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 249. 
DIAGNOSIS. The sponge is approximately 1.5 cm high and formed of a 

slender stalk (about 1 cm high and 0.5 mm thick) and a broadened upper 
part . Color: light yellow. 

36 Spicules. Macroscleres: fusiform styles - 0.80 - 1.55 mm long and 
0.038 - 0.050 mm wide; thin styles - 1.00 - 1.85 mm long and 0.012 - 0.014 
mm wide; tylostyles (few} - 0.950 -1.100 mm long and 0.006 - 0.007 
mm wide. Microscleres: anchors with differing ends - 0.022 - 0.023 
mm long; sigmas: 0.028 - 0.070 mm long. 

DISTRIBUTION . Between Prince Edward and Bouvet islands. Depth: 
3700 m. 

This species is dedicated to the captain of the "Ob'", I. A. Man. 

Cladorhiza moruliformis Ridley and Dendy 

Ridley and Dendy, 1886:342; 1887:90, pl. XX, fig. 3, pl. XXI. figs. l, 15, 19. 

DIAGNOSIS. A sponge more than 1.4 cm high, with a rounded capitulum 
bearing many conical outgrowths, borne on a slender stalk. The diameter 
of the capitulum is about 1 cm and that of the outgrowths 2 mm (and 1 mm 
wide). Body friable. Color: light yellow. The skeleton of the capitulum 
is radial, formed of thick fibers which originate in the center and radiate 
to the surface, then continue into the outgrowths. There is also a 
tangential skeleton which forms a kind of capsule (near the surface) around 
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the core of the sponge. The axial skeleton of the peduncle penetrates the 
capitulum and even protrudes above it as a short outgrowth. 

Spicules. Macroscleres: slightly fusiform styles - up to 2 mm long 
and 0. 050 mm wide. Microscleres: anchors with differing ends about 
0.063 mm long; sigmas - to 0.350 mm long. 

DISTRIBUTION. North of Knox Coast (Australian-Antarctic ridge). 
Depth: 3568 m. 

Genus Me 1 ii de rm a Ridley and Dendy 

Meliiderma stipitata (Ridley and Dendy) 

Ridley and Dendy , 1886:344( C hondrocladia); 1887:102, pl. XX, fi g. 11, pl. XXI, fi gs. 6, 14. 

DIAGNOSIS. The body is a spherical capitulum on a long stalk. The 
basal part of the stalk has a broad sole with the aid of which the sponge 
adheres to the substrate. The diameter of the capitulum is about 1.2 cm; 
the peduncle is 2.5 cm long and 2 mm thick. The capitulum is soft, its 
surface bristly. The stalk is hard. Color: pale yellow. The skeleton of 
the stalk is a very dense bundle of spicules which partially enter the 
capitulum where the end of the bundle widens. From there slender bundles 
of loose fibers start radially toward the surface of the capitulum. 

Spicules. Macroscleres: fusiform tylostyles - up to 2. 2 mm long and 
0.033 mm wide. Microscleres: anchors with even tips about 0.085 mm 

37 
long; sigmas - 0. 055 mm long; unusual wirelike spicules (in the surface 
layer of the stalk) - 0. 065 - 0.100 mm long. 

DISTRIBUTION . Between Prince Edward and Crozet islands. Depth: 
2928 m. 

Genus Ch ondr o clad i a Thomson 

Chondrocladia antarctica Hentschel 

Hentschel, 1914:77; Taf. IV , Fig. 6 , Taf. VI , Fig. 5. 

DIAGNOSIS. The body is almost round (maximum diameter 2. 7 cm) 
and borne on a long stalk 3.5 cm long and about 1.5 mm wide. Long 
processes originate from the body (they are up to 2. 0 cm long and 0.5 mm 
wide) . The surface is rough. Color: grayish yellow. The skeleton of the 
stalk is a dense and hard axis formed of vertically arranged spicules. The 
axial skeleton penetrates the sponge body and crosses the radial bundles of 
spicules of the basal skeleton. 

Spicules. Macroscleres: large styles - 2 . 00 - 2.56 mm long, and 
0.045 - 0.050 mm wide. The slender styles, about 1.1 mm long, are 
equal in length to the large styles but are less than half the width. Micro
scleres: large anchors - 0.096 - 0.112 mm long, small anchors - 0.040 -
0.045; sigmas - 0.096 - 0.160 mm. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 2450 m. 
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Chondrocladia clavata Ridley and Dendy 
Ridley and Dendy , 1886:345; 1887:1 00 , pl. XX, fig. 1 , pl. XX I, fig . 1; Burton , 1929:431. 

DIAGNOSIS. The sponge is cla viform with a rounded head (about 2 cm 
in diameter) which runs into a sle nde r stalk (up to 8 cm long) . The surface 
is br istly . Long outgrowths or conules originate at the capitulum and 
radiate in all directions. Color: pale yellow. The s kele ton of the stalk is 
form ed of a dense axis which sends a number of radial fascicles toward the 
capitulum. 

Spicule s. Macroscl e res: large styles (or tylostyles) - 1.00-1.26 mm 
long and 0.022 - 0.024 mm wide. Mic roscleres: anchors (large and small) -
0.024 - 0.057 mm long; s i gmas - 0.044 - 0.045 mm long. There are also 
small styl e s . The large styles may reach more than 2 mm. 

DISTRIBUTION. Antarctic shore s (Victoria Land), Fiji Islands. 
Depth: 252 - 4 34 m . 

Fam. ESPERIOPSIDAE 

Genus Esper iop sis Carter 

Esperiopsis symmetrica Ridley and Dendy 

Rid ley and Dendy, 1886: 340; 1887:77, pl. XIX, fig. 6 , pl. XXVI, fig. 4 , pl. XLV I , fig . 7. 

DIAGNOSIS. Body spiny , hedgehoglike, 4 .4 cm high and 4 mm thick. 
There is a cylindrical stalk covered with numerous thin outgrowths (about 
1 mm long). Color : dark brown. The sponge is soft and fibr ous . In cross 

38 section the skeleton appears to be formed of two successive layers of 
longitudinal fibers; the core of the sponge contains a small number of 
loosely disposed spicules. There are also radial, loose fibers of spicules 
which protrude above the surface and give the sponge a bristly appearance. 

Spicules. Macroscleres: fusiform styles - about 0.8 mm long and 
0. 028 mm wide. Microscleres: palmate chelas - about 0. 037 mm long; 
sigmas (often abnormally twisted) - about 0.013 mm long; large sigmas -
about 0.1 00 mm long. 

DISTRIBUTION. Princ e Edward Islands. Depth: 567 m. 

Esperiopsis profunda Ridley and Dendy 

Ridley and Dendy, 1886: 341; 1887:83, pl. XIX, fig. 1. 

DIAGNOSIS. Body formed of a slender stalk which gradually widens to 
form a narrow tubular capitulum. Height 10 cm. Surface bristly. The 
body is very soft and elastic. Color: light yellowish gray. The skeleton 
of the stalk is formed of vertical fascicles; when they reach the capitulum 
these fascicles separate into numerous thin and loose fibers with separate 
spicules irregularly scattered among them. 

Spicules . Mac roscleres: styles (up to subtylostyles) - about 1.4 mm 
long and 0. 016 mm wide. Microscleres: palmate chelas - 0.050 - 0.090 
mm long. 

DISTRIBUTION. Between P r ince Edward and Crozet isla nds. Depth: 
2928 m. 

39 



Esperiopsis villosa (Carter) 

Carter, 1874:213, pl. XIII. fi gs. 13-15, pl. XV, fi g. 36 (E s peria); Kirkpatrick, 1908:35, pl. XX, 

fi g . 3, pl. XXIV , fi g . 9; Burton, 1929:429(partim) ; Ko ltun , 1959:85, fi g . 41, tab. VII , 2. 

DIAGNOSIS . Body grows vertically, and is unevenly flattened; maximum 
height 13 cm . Surface minutely bristly (velvety). Dermal membrane thin, 
without own skeleton. Ostia are found on small conic outgrowths, mostly 
on the upper part of the sponge. The sponge is elastic, dense. Color: gray 
or brown. Skeleton formed of branched and long anastomosed fibers from 
which short fibers which support the dermal membrane originate . 

Spicules. Macroscleres: styles or subtylostyles - 0.50 - 0.75 mm long 
and 0.009 - 0.020 wide. Microscleres, large palmate chelas - 0.080 -
0.120 mm long, the medium-sized chelas - 0.043 - 0.092 mm long, the 
small ones 0.018 - 0.031 mm long; sigmas - 0.045 - 0 . 199 mm long. 

The antarctic form of this species is characterized only by the fact that 
there are 2 instead of 3 types of spicules. 

DISTRIBUTION. Antarctic shores (Victoria Land), North Atlantic. 
Depth: 37 - 887 m (and down to 2252 m near the Azores). 

Esperiopsis scotiae Topsent 

Topsent, 1915:38, fi gs. 3, 4. 

DIAGNOSIS. Body somewhat clavate, up to 3. 7 cm high. A small 
osculum surrounded by a low cone of spicules is situated at the top. ' The 

39 surface is smooth, covered with small, round or oval tubercles and 
dimples. The dermal membrane is thin, but fairly resistant. The sponge 
is elastic. Color: gray. The basal skeleton is formed of fairly thick 
fibers (of spicules) of which the stalk is also composed. As they pass into 
the broadened part of the sponge the fibers separate into thinner bundles 
which reach the surface of the body. The skeleton of the dermal membrane 
is formed exclusively of microscleres. 

Spicules. Macroscleres: fusiform subtylostyles (polytylotate) -
0.750 - 1.250 mm long and 0.013 - 0.020 mm wide. Microscleres: arcuate 
chelas (with small processes) - 0.040 - 0.043 mm long. 

DISTRIBUTION. Antarctic shores (Coats Land). Depth: 2560 m. 

Genus Amphilectus Vosmaer 

Amphilectus fucorum (Esper) (Plate VII, 22 - 24) 

Esper, 1794:278 , pl. XLIX, fi gs. 1, 2 (Spong ia); Bowerbank, 1874:148, pl. LVIII , fi gs. 15-18 

(Isodictya edwardii); Thiele, 1905:44l(E s periopsis edwardii); Hentschel, 1914; 69(E s periopsis 

edwardii); Dend y , 1924;340(E s peri o psis edwardii); Burton, 1929;398 (edwardii) ; 1932:289, 

pl. LIV, figs. 1 - 4. 

LOCALITY. St. 122. 
DIAGNOSIS. Body crustose, cushion-shaped or globular, growing 

vertically (sometimes branched). Maximum height 14 cm and width 4.4 cm 
(at the base). Surface rough. Color: grayish-yellow or beige. The 
skeleton is an irregular reticulum of short fibers, bundles and isolated 
spicules. There is no special dermal skeleton. 
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Spicules. Macroscleres: styles - 0.126 - 0.480 mm long and 0.003 -
0.019 mm wide. Microscleres: palmate chelas - 0.014 - 0.028 mm long. 

DISTRIBUTION. South Georgia, Kerguelen, Falkland islands; coasts 
of Chile, South Africa, New Zealand a nd West Europe. Depth: 64- 271 m. 

Amphilectus rugosus (Thiele) (Plate VII, 15 - 17) 

Thiele, 1905:440, Fig.50(E speriop s i s): Hent schel, 1914: 68(E s periop s i s r u gosa var. major): 
Burton, 1932:292( var . major). 

LOCALITY. St. 44-A. 
DIAGNOSIS. Body crustose or globular, often growing on fragments of 

bryozoans, hydroids, etc. The sponge is soft. Color: grayish brown or 
brown. Skeleton fibrose-reticular, formed of fibers, bundles of spicules 
and isolated spicules. 

Spicules. Macroscleres: styles - 0.640 - 0.916 mm long and 0.012 -
0.029 mm wide. Microscleres: palmate chelas - 0.025 - 0.037 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Victoria Land) Falkland Islands, Tristan da Cunha, Chile Coast. 
Depth: 79 - 385 m. 

Genus Ph e 11 oder ma Ridley and Dendy 

Phelloderma radiatum Ridley and Dendy, 

Ridley and Dend y , 1887:113, pl. xx m, fi g. 8; Hent sc hel, 1914: 69. 

DIAGNOSIS. Body hemispherical or cushion-shaped, up to 1. 7 cm long 
and 0.9 cm wide. Surface fairly smooth, sometimes somewhat carinate. 

40 There is a well-developed cortical layer about 0.24 mm thick . The oscula 
are found on the tip of small papillae. Color: brown. Skeleton radial: 
bundles of spicules originate at the base of the sponge and are directed 
radially toward its surface. 

Spicules. Macroscleres: styles (polytylotate) - 0.488 - 0.688 mm long 
and about 0.012 mm wide. Microscleres: arcuate chelas (of characteristic 
shape) - 0.025 - 0.044 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast), mouth of La 
Plata. Depth: 385 - 1092 m. 

Genus Is o di ct ya Bowerbank 

Isodictya obliquidens (Hentschel) (Plate VII, 18 - 21) 

Hent schel, 1914:79, Taf. IV, Fig. 7 , Taf. VI. Fig. 6 (H omo eodi c t y a) : Burton, 1932:284 
(set ifer, partim). 

LOCALITIES. St. 44 -A, 46, 335. 
DIAGNOSIS . Body globular, cylindrical (with internal cavity) or 

foliaceous, up to 11 cm high (2 cm wide). Surface uneven, reticular
cellular with minute setal cover. The sponge is hard and friable. In the 
foliaceous forms the two surfaces differ, the oscular one being almost 
smooth, while the other is pubescent. Both surfaces are densely covered 
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with rounded orifices. In the massive and cylindrical forms, the large 
openings are located at the top of the body. Color: beige, with brownish 

shades, light brown or light gray. The skeleton is formed of thick but loose 
fibers arranged in an irregular reticulum; the fibers with radial orientation 
predominate. 

Spicules. Macroscleres: oxeas - 0.528 - 0.680 mm long and 0.022 -
0.034 mm wide. Microscleres: palmate chelas (often with very long and 
oblique processes) - 0.038 - 0.060 mm long. 

Burton (1932:284 ) makes I. obliquidens a synonym of I. setifer; 
these two sponges are indeed very similar in body form and especially in the 
form of the chelas. However, if external features are considered, the 
specimens of I. set if er in the present collection resemble I. er in ace a 

far more than they do I. obliquidens. 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 

Wilkes Coast, Adelie Coast). Depth: 310 - 920 m. 

Isodictya erinacea (Topsent) (Plate VIII, 4 - 7) 

Topsem, 191 6:169 , (Homoeodict y a); 191 6:1 69 , (Homoeodictya kirkpatricki): 1917:68, 

pl. III, fig. 1, pl. VI, fig . 15, (Homoeodictya); 1917:70, pl. l, fig . 2, pl. VI , fig. 14, 

(H omo eodict ya kirkpatricki): BrQJndsted, 1926:2, figs . 1, 2, (Desmacidon doryphora); 

Burton , 1929:424 (kirkpatricki); 1932:286; 1934: 20. 

LOCALITIES. St. 44-A, 199, 335, 370, 460; Wilhelm II Coast. 
DIAGNOSIS. Body globular, more often cylindrical or dendriforrb, up 

to 20 cm high with a maximum thickness of 2.5 cm . There are numerous 
conules on the surface (which are the continuation of the fibers of the basal 

skeleton). The conules reach a height of 2 cm. The oscula found on the 
different parts of the body have a maximum diameter of 4 - 5 mm . Color: 

light brown. The skeleton is formed of thick arborescent fibers. 
41 Spicules. Macroscleres: oxeas (sometimes with blunt ends, even 

strongyles) - 0.650 - 1.000 mm long and 0.030 - 0. 040 mm wide. 
Microscleres: palmate chelas - 0.053 - 0.071 mm long. Sometimes 
raphides (trichodragmata) may also be found - 0. 065 - 0.080 mm long. 

This species differs from I. ob 1 i quid ens and I. set if er in the 
form of the chelas, 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 

Adelie Coast, George V Coast, Oates Coast, Balleny Islands, Victoria 
Land, Graham Coast, Palmer Archipelago, Elephant [Mordvinov] Islands, 
Mac-Robertson Coast), Falkland Islands. Depth: 92 - 920 m. 

Isodictya setifer (Topsent) (Plate VIII, 8 - 10) 

Topsem, 1901:Vl(D esm acidon); 1902:17, pl. I, fig. 3, pl. lll , fig. 6 (D es macidon); 

Kirkpatrick, 1907:283(D es macidon spinigera); 1908:39, pl. XIX, fig. 3, pl. XXIII, fig. 3, 

(Des mac id on spinigera); Topsem, 1908:26, (Desmacidon); 1913: 636 , pl. V , fig. l, pl. VI, 

fi g. 13, (Homoeod ictya verrucosa); 1913:637, (Homoeod ictya); Hentschel, 1914:81 

(Hom oeod i ct ya); Topsent, 1917: 66 (Hom oeod ic t y a tr i g on a); Br,indsted, 1926:3 (Des mac id on 

spin ig era); Bunon , 1929:424 (spin i g era); 1929:424 (v er ru c osa); 1932:284 ( partim): 1934:19; 

1938:9 (Plat y ch a 1 in a) . 

LOCALITIES. St. 28, 189, 190, 202. 
DIAGNOSIS. Body globular, spherical, cylindrical or clavate (often 

provided with a stalk); height 12 cm and more. Surface covered with 
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conules (continuations of the fibers of the basal skeleton), 2.5 cm long. The 
color is pale yellow -red, but more often different shades of yellow. 
Skeleton formed of thin ramified fibers, by solitary spicules or bundles of 
spicules . 

Spicules . Macroscleres: oxeas - 0.350 - 1.000 mm long and 0.010 -
0.035 mm wide . Microscleres: palmate chelas - 0.014 - 0.090 mm long. 

The species is characterized by the considerable size variability of the 
spicules (in one specimen they do not differ considerably). Although 
I. er in ace a, I. set if er and I. ob 1 i quid ens are undoubtedly very 
closely related species, they differ quite significantly in the form of the 
chelas. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Victoria Land, Bellingshausen Sea, Graham Coast, Palmer Archipelago, 
Prydz Bay), South Orkney, South Georgia, Falkland islands. Depth: 
18-710m. 

Isodictya delicata megachela Burton (Plate VIII, 13 - 16) 

Burton, 1934:20. 

LOCALITIES . St. 28, 335. 
DIAGNOSIS. Body fan-shaped, borne on a stalk. Surface even but 

slightly bristly. Oscula disposed in a row along the edge of the sponge . 
Skeleton formed of thin fibers, bundles and isolated spicules . 

Spicules. Macroscleres: oxeas - 0.40 - 0.52 mm long. Microscleres: 
palmate chelas - 0. 070 mm long. 

This subspecies differs from the typical form by the much larger 
dimensions of the chelas (in the typical form the oxeas are 0.35 mm long 
and 0. 012 mm wide, the chelas 0. 020 mm long) . The typical subspecies 
lives along the shores of Chile. I consider (with some reserve) that the 
sponge specimen from st. 2 8 (Table VIII, 13) belongs to this subspecies. 
The spicules have the following dimensions: oxeas -0.40 - 0.52 mm long and 

42 0. 01 7 - 0, 020 mm wide; palmate chelas (similar to those of I. er in ace a -
0.054 - 0.063 mm long. 

DISTRIBUTION. Antarctic shores (Knox Coast, George V Coast, 
Graham Coast). Depth: 150 - 920 m. 

Isodictya ca vicornuta (Dendy) 

Dendy , 1924:335 , pl. X, figs. 2 - 3; Bunon, 1929:424; 1938:l0(Platychalina). 

DIAGNOSIS. Body tubular , more or less funnel-shaped or resembling 
a cornucopia; up to 13.5 cm high (diamete r of the tube up to 4 cm) . 
Internal surface with many oscular openings about 3 mm in diameter; the 
external surface also bears numerous pores but their openings are smaller . 
The sponge is very friable. Color: pale brownish· gray. The skeleton is 
fib rose-reticular formed of thick fibers, loose bundles and isolated 
spicules (little spongin). 

Spicules. Macroscleres: oxeas (slightly bent and even arcuate) - about 
0.65 mm long and 0.032 mm wide. Microscleres: arcuate chelas - 0.064 
mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land) and New Zealand. 
Depth: 45 - 450 m. 
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Isodictya antarctica (Kirkpatrick) (Plate VIII, 17, 18) 

Kirkpatrick, 1908:37, pl.XIX. fi s . l. pl.XXIII . iig.l(Desmacidon ker g uelensis var. 
anrarctica): 1908:38, pl.38, pl.XIX iig . 2, pl.XX III. fi~ . 2(Desmacido n kerguelensis var. 
cac t o i des) : Hent schel, 1914:80, Taf. VI. fig . 7(Hcmoeodicrya kerguelensis var. 
sim illima) ; Topsent, 1917:67(Hoemoedictya); Burton, 1929:424(cactoides): 1932:284 
(kerguelensis var. s imil l im a): 1932:'! 85, pl.LI. fig.4 . 

LOCALITIES. St. 18, 23, 28, 185; Wilkes Land. 
DIAGNOSIS. Body globular, often growing on rodlike bodies (spines of 

sea urchins, fragments of bryozoans, etc . ); 6 cm high and 4 cm wide. 
Sometimes the body is cylindrical and somewhat ramified. The surface is 
uneven, minutely bristled or covered with many small conules. The sponge 
is soft. Color: light gray, beige, straw yellow to yellow or brown. 
Skeleton formed of fairly thick fibers and of isolated scattered spicules. 
There is no special dermal skeleton. 

Spicules . Macroscleres: oxeas (sometimes rounded with blunt ends) 
0.450 - 0.972 mm long and 0.014 - 0.031 mm wide . Microscleres: 
palmate chelas (of unusual form, with long processes which often almost 
touch or even have superposed tips, thus forming a spherical chela) -
0,017 - 0.028 mm long. 

This species resembles I. k erg u e 1 ens is but differs in body shape, 
the large dimensions of the oxeas and partly by the character of the 
microscleres . Burton (1929:424, 1934:20) considers the speciml:ms he 
obtained from South Georgia and Graham Coast I. ca ct o ides (= I. 
antarctic a), whi ch differ from the type in their external appearance . 
These are hemispherical bodies (maximum diameter 8 cm) formed of a 
mass of anastomosed trabeculae (flattened or cylindrical and 4 mm wide) . 
In one of the specimens there are no microscleres. Until recently 
I. ca ct o ides, I. antarctic a and I. k erg u e 1 ens is var. s i m i 11 i m a 
were considered independent species; differences in the form of the chelas 
have been considered the essential difference between them. The specimens 

43 of I. antarct ic a in the present collection show that the chelas may vary 
in form and character of the processes. Therefore, also taking into account 
the similar body shape, we consider the three above-mentioned species 
synonymous with I. antarctic a. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary Land, 
Knox Coast, Victoria Land, Graham Coast, Prydz Bay), Falkland, South 
Georgia islands. Depth: 45 - 660 m. 

Isodictya kerguelensis (Ridley and Dendy) (Pl ate VIII, 11, 12) 

Ridley and Dendy , 1886:346 ( Homoeod ict y a); 1887: 110, pl. XXIII, fi gs . 3, 3a -c, pl. XX IV, 
fi g. 3(D es macidon); Topsenr, 1908:24(Desmacidon); 1917: 67(Homoeodictya); Burton, 
1932:283; 1938:10 (Plat y ch al in a) . 

LOCALITIES. St. 121, 122. 
DIAGNOSIS. Body digitiform, lobated or clavate, to 21 cm high; the 

narrow lower part resembles a stalk . The sponge is soft and elastic with 
a rough surface . The dermal membrane i s filmlike. Color: light yellow, 
gray or gray - brown. The skeleton is an irregular, loose reticulum of short 
fibers, bundles and isolated spicules. There is no special dermal 
skeleton. 
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Spicules. Macroscleres: oxeas - 0.270 - 0.350 mm long and 0.010 -
0. 019 mm wide. Microscleres: palmate chelas (of characteristic shape) -
0.017 - 0.028 mm long. 

In a recently published note, Le v i (195 6: 27, figure 2, 3) reports this 
species from the shores of Kerguelen. The only somewhat disturbing fact 
is that the chelas illustrated by this author are unlike the unusual chelas 
which characterize I. k erg u e 1 ens is. 

DISTRIBUTION. Antarctic shores (Graham Coast), Kerguelen Island, 
Falkland Islands. Depth: 2 - 140 m. 

Isodictya microchela (Topsent ) 

Topsem. 191 5:37 (Ho mo eod ict y a); Button . 1932 :286 , pl. LI , fig . 5: 1938:l 0(P lat ychalin a) . 

DIAGNOSIS. Body elongated, digitiform or linguiform, up to 10.5 cm 
high (1 cm thick and 3 cm wide). The surface is fairly e ven, but slightly 
bristly. Oscula and pores are found on both sides of the flattened body. 
The oscula (1 - 2 mm in diameter) are disposed in lon gitudinal rows . The 
sponge is very elastic. Color: light gray. Basal skeleton of reticular
fibrose type with a great amount of colorless spongin. 

Spicules. Macroscleres: oxeas - 0.32 - 0.40 mm long and 0.007 - 0.013 
mm wide. Microscleres: palmate chelas - 0.01 7 - 0.030 mm long. 

This species is closely related to I. k erg u e 1 ens is and I. antarctic a 
and differs in the form of the body. 

DISTRIBUTION. Macquarie and Falkland islands. Depth: 100- 151 m. 

Isodictya toxophila Burton (Plate VIII, 19 - 22) 

Button , 1932:286 , pl. Lil , figs. 2 , 3, pl. LIii, figs . 1- 2 , text- fig . 18 . 

LOCALITY. St. 460. 
DIAGNOSIS. Body globular (with large oscula) , funnel-like or l a mellate 

(up to 20 cm high), withosculaon one side, pores on the other. Surface 
usually slightly bristly and uneven (finely tuberculate ) a nd warty . The 

44 sponge is friable. Color: from yellow to brown. Skeleton an irregular 
reticulum of thick bundles of spicules (12 - 20 spicules) and of irregularly 
scattered isolated spicules. 

Spicules. Macroscleres: oxeas - 0.420 - 0.620 mm long and 0.020 -
0.038 mm wide. Microscleres: toxas - 0.175 - 0.240 mm long and 0.003 -
0.006 mm wide; palmate chelas - 0.050 - 0.060 mm long. 

DISTRIBUTION. Antarctic shores (Palmer Archipelago, South Shetland 
Island). Depth: 106 - 370 m. 

Genus Desmacidon Bowerbank 

Desmacidon fruticosa (Montagu) 

Bowerbank, 1864: 20 0; 1874:1 55 , pl. LXI , figs. 1-7; 1882:17 0; Ridley and Dendy , 188 7:l 04, 
pl. XXIII , fig . 1 0, pl. XXX, fi g. l; Butt on, 1929 :424. 

DIAGNOSIS. The body grows vertically; it is usually narrow on the 
bottom and often with digitiform or lobated (tubular) outgrowths. Up to 
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18 cm high. Surface bristly. The dermal membrane is filmlike. Many 
oscula located on the internal walls of the canals. Color: orange-yellow. 
Basal skeleton fibrose-reticular, formed of thick fibers and a mesh of 
spicules; the skeleton of the dermal membrane formed of tangential 
spicules resembling those of the basal skeleton. 

Spicules. Macroscleres: oxeas (same with differing ends) - 0.190 -
0.250 mm long. Microscleres: anchors (tridentate) - 0.021 - 0.038 mm 
long; sigmas - 0.020 - 0.063 mm long (large and small ones). 

DISTRIBUTION. Antarctic shores (Victoria Land}, southeastern 
Australia, North Atlantic (shores of England). Depth: 216 - 252 m. 

Genus Plumocolumella Burton 

Plumocolumella meandrina (Kirkpatrick) 

Kirkpatrick, 1907:282(D es macidon) ; 1908:40, pl. XIX , fi g. 4 , pl. XXlll , fi g. 4(Desmacidon); 
Bunon, 1929:425; 1932:287. 

DIAGNOSIS. Body grows vertically; it is cylindrical, up to 6.2 cm high 
(diameter 1.1 cm). Surface uneven, covered with papillae, small crests, 
slightly rough (because of the protruding spicules). The dermal membrane 
is filmlike. The sponge is hard and dense. Many oscula with op. diameter 
of 1 mm. Color: brownish gray. Skeleton formed of a main axis which 
consists of loose longitudinal fibers, from which bundles of spicules 
originate at right angles to the surface. 

Spicules. Macroscleres: oxeas - 0.579 mm long and 0.039 mm wide. 
Microscleres: pentadentate anchors (with short teeth) - 0.026 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land). South Georgia. 
Depth: 90 - 411 m. 

Plumocolumella cribroporosa Burton 

Burton, 1929:425, pl. V, fig. 7. 

DIAGNOSIS. Body formed of several cylindrical, more or less vertically 
growing branches which start from a stalklike basal part. Surface smooth. 

45 There are few oscula and they have small diameters. On the surface there 
are many pore-bearing (round) areas with a diameter of 1 -1.5 mm. 
Skeleton formed of dense bundles of spicules radiating from the center to 
the surface. 

Spicules . Macroscleres: oxeas - 0.480 mm long and 0.012 mm wide. 
Microscleres lacking. 

DISTRIBUTION. Antarctic shores (Victoria Land). Depth: 90 - 372 m. 

Plumocolumella ramosa (Ridley and Dendy} 

Ridley and Dendy , 1886:346(D e smacidon); 1887:107, pl. XXIII, figs. 4a, 4b, 4c, pl. XXIV, 
fig. 4, pl. XLVII, fig , 6(Desmacidon); Burton, 1929:425. 

DIAGNOSIS. Body formed of many anastomosed branches (about 6 mm 
in diameter). Length more than 21 cm. Surface uneven and minutely 
bristly. The dermal membrane is translucent. The oscula are irregularly 
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disposed; their edges form conical outgrowths about 2 mm high. The 
sponge is coriaceous, elastic. Color: pale yellow to grayish yellow. 
Skeleton of a definite radial type. There is a more or less clear axis, 
formed of fibers; a large number of bundles and short fibers originate at 
the axis and radiate toward the surface. No special dermal skeleton . 

Spicules. Macroscleres: fusiform oxeas - about 0.600 mm long and 0.022 
mm wide. Microscleres: arcuate chelas -about 0.020 mm long. 

DISTRIBUTION. Cape of Good Hope and Marion Island. Depth: 
91 - 274 m. 

Genus Guitar r a Carter 

Guitarra fimbriata Carter (Plate VII, 12 - 14) 

Carter, 1874:210, pl. XIII, figs, 2 - 5, pl. XV, fi g. 34; Hentschel, 1914:75, Taf. VI, Fig . 4 
(antarctica) ; Topsent, 1916:170 (si gmat ifera); 1917:71, pl. I. fig. 6, pl. VI , fig. 16(sigmatifera); 
Dendy, 1924:336 (ant a re tic a novae- z ea land i a e); 8r¢ndsted, 1924:458, fig. 16 (b ip oc i 11 if era); 
Burton, 1929:426; 1932:287; 1934:21; Koltun, 1959:93, fi g. 49, tab VIII, 2, 3 , 

LOCALITY. St. 335. 
DIAGNOSIS. Body cushion-shaped, loaflike, rounded, globular or 

digitiform, up to 5 cm high. The sponge is usually soft and elastic. 
Color: from light gray to brown. Basal skeleton is a more or lE~s s regular 
meshwork of diactines. No special dermal skeleton. 

Spicules. Macroscleres: diactines (tornotes, tylotes or strongyles, 
often amphistrongyles, even styles) - 0.266 - 0.735 mm long and 0.006 -
0.017 mm wide. Microscleres: placochelas of two size types: 0.030 -
0.070 and 0.080 - 0.140 mm long; bipocilli unusual in shape (or sigmas) -
0.006 - 0.028 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, George V Coast, 
Graham Coast), South Georgia, Falkland Islands, New Zealand, North 
Atlantic, Pacific and Indian Oceans. Depth: 28 - 920 m. 

Genus Hoplakithara Kirkpatrick 

Hoplakithara dendyi Kirkpatrick (Plate VII, 8 - 11) 

Kirkpatrick, 1907:286; 1908:44, pl. XIX, fig. 6, pl. XXIII, fig. 6; Hentschel, 1914:75. 

LOCALITY. St. 41. 
DIAGNOSIS. Body cushion-shaped or rounded, to 1.3 cm high. Surface 

smooth; sometimes with small conules. The sponge is soft. Color: 
grayish yellow, straw-brown or dark brown. Basal skeleton formed of a 
loose reticulum of strongyle bundles. Dermal skeleton of radial bundles 
of exotylotes with heads directed toward the surface of the body. 

Spicules. Macroscleres: strongyles - 0. 467 - 0. 650 mm long and 
0.009 - 0.015 mm wide; exotylotes (with incrusted heads) - 0.358 - 0.470 
mm long and 0.010 - 0.022 mm wide (diameter of the head - 0.055 - 0.078 
mm). Microscleres: placochelas - 0.070 - 0.088 mm long; sigmas 
0.007 - 0.010 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Victoria Land). Depth: 228 - 380 m. 
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Genus Ce r c id o ch e 1 a Kirkpatrick 

Cercidochela lankesteri Kirkpatrick (Plate VI , 19, 20) 

Kirkpatrick, 1907:284; 1908:42, pl. XIX, fig. 5, pl. XXIII, fig. 5: Hentschel , 1914:74; Burton, 

1929:426, pl. V, fig. 8: 1932:287. 

LOCALITIES. St . 24, 28. 
DIAGNOSIS. Body elongated (fusiform), sometimes fanlike, to 20 cm 

high (situated on a thick stalk}, or rodlike with ramified ends, up to 12.5 
cm high (stalk cylindrical, rigid and 2 mm thick}; the ramified parts are 
soft) . Surface smooth, but bristly in the pedunculate form. Color: light 
yellow, brown or light gray . Skeleton formed of longitudinal anastomosed 
fibers which send plumose bundles toward the surface. 

Spicules. Macroscleres: oxeas (slightly bent medially) - 0.420 - 0.540 
mm long and 0.011 - 0.020 mm wide. Microscleres: conochelas 
(spherical chelas} - 0. 046 - 0. 05 6 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Victoria Land, Palmer Archipelago) . Depth: 90 - 840 m. 

Fam. BIEMNIDAE 

Genus B i em n a Gray 

Biemna chilensis Thiele 

Thiele, 1905:434, fig. 54; Hentschel, 1914:74, pl. VI, fig. 3(macrorhaphis); Burton, 1932:293. 

DIAGNOSIS. Body almost spherical, or somewhat funnel-like, up to 
2 cm high. Surface with conules or denticles of varying height. Color: 
grayish yellow. Skeleton an irregular reticulum of fairly loose radial 

4 7 fibers, bundles and isolated s picules. 
Spicules. Macroscleres: styles - 0. 664 - 1. 01 6 mm long and 0. 025 -

0.029 mm wide . Microscleres: sigmas (small and l a rge ones) - 0. 018 -
0.085 mm long and 0.0027 mm wide, raphides - 0.220 - 0.424 mm long and 
0.001 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Palmer 
Archipelago, South Shetland Island}, Chil e and Falkland I s lands. 
Depth: 141 - 1080 m . 

Genus Desmacella Schmidt 

Desmacella vestibularis (Wilson) 

Wilson, 1904:139, pl. XVIII, figs. 8-9, pl. XIX , fig. 1, pl. XX II , fig. 4; pl. XXIII, figs. 1-3 

(T ylodesma); Dendy, 1924:345; Burton, 1929:431. 

DIAGNOSIS. Body crustose or cushion-shaped (maximum height 4 cm). 
Surface uneven, bristly. There are numerous elongated subdermal 
cavit ies opening outward by oscula. Filmlike dermal membrane. The 
sponge is hard, very friable. Color: light yellow or brown. Skeleton 
formed of irregularly scattered tylostyles, bundles or short fibers 
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of them oriented toward the surface. Near the surface the skeleton is 
formed of radial bundles of tylostyles. 

Spicules. Macroscleres: tylostyles - 0.140 - 0.630 mm long and 
0.006 - 0.012 mm wide. Microscleres: sigmas - 0.010 - 0.044 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land), New Zealand, 
South Africa and Galapagos Islands. Depth: 20 - 252 m. 

Fam. COELOSPHAERIDAE 

Genus Inflatella Schmidt 

Inflatella latrunculioides (Ridley and Dendy) (Plate IX, 1, 2) 

Ridley and Dendy, 1886:326(Halichondria); 1887:6, pl. I. fig. 5, pl. II, fig. 1, pl. XLVI , fig. 5 
(Halichondria); Kirkpatrick, 1908:5l(P y loderma); Hentschel, 1914:83; Burton, 1929:439(Anchinoe, 
parrim): 1932:315 (An chin oe, partim); 1934:30 (A nc hi n oe, partim). 

LOCALITY, St. 335. 
DIAGNOSIS. Body round or pyriform, up to 8 cm high. Surface 

smooth, with small conical papillae. Dermal membrane coriaceous, 
parchmentlike, easily separated from the body. Oscula and pore fields 
at the tip of the papillae. Color: light gray. Basal skeleton of loose 
fibers. Dermal skeleton of tangential spicules. 

Spicules. Macroscleres: straight or slightly bent oxeas (somewhat 
fusiform) - 0.640 - 1.400 mm long and 0.016 - 0.031 mm wide. No 
microscleres. In this species the spicules (even of the same origin) may be 
divided into two types: large and small. The small oxeas have an average 
length of 0.7 mm and frequently have one end thinner and more bent. In 
the large oxeas this end (but sometimes the other too) is modified into a 
short denticle, followed by the abruptly broadened body of the spicule. 
In isolated cases this denticle is reduced and the spiculum becomes a 
style. The skeleton of the dermal membrane is exclusively formed of 
small oxeas. 

48 DISTRIBUTION. Antarctic shores (Wilhelm II Coast, George V Coast, 
Victoria Land), mouth of La Plata. Depth: (180) 920 - 1080 m. 

Inflatella coelosphaeroides Koltun sp. n. (Figure 10) 

TYPE SPECIMEN: No . 6241 in the collections of the Zoological Institute 
of the Academy of Sciences of the U.S. S. R. 

LOCALITIES. St. 44-A, 282, 335; Wilhelm II Coast. 
DIAGNOSIS. Body rounded, often irregularly flattened or elongated, 

narrowing downward. Maximum height 7 .5 cm. Dense parchmentlike dermal 
membrane, easily separated from the loose body of the sponge. On the 
surface there are numerous craterlike or suckerlike papillae. The 
distance between these is 0.30 - 1.0 cm. The basal skeleton is formed of 
loose bundles and fibers of oxeas (two types); dermal skeleton of tangential 
oxeas. Color: light gray, yellowish or grayish brown. 

Spicules. Macroscleres: fusiform (usually slightly curved) oxeas -
0.190-1.010 mm long and 0.009 - 0.030 mm wide; straight (slender) oxeas-
0.498 - 0.615 mm long and 0.011 - 0.014 mm wide. No macroscleres. 
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In external appearance the body and the dermal membrane of this 
species are very similar to those of Coe 1 o s p ha er a; it also resembles 
I. 1 at run cu 1 i o ides and juvenile specimens of An chino e 
g 1 ab err i ma. The fusiform oxeas are highly variable in size - but this 
polymorphism is found only in the dermal membrane. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary Land, 
Banzare Coast, George V Coast). Depth: 320 - 920 m. 

Inflatella belli (Kirkpatrick) (Plate VIII, 1 - 3) 

Kirkpatrick, 1907:283(Joyeuxia); 1908:41, pl. XVI, figs. l - 5(Joyeuxia); Hentschel, 1914:82 
(tubulosa); 191 4;83 , Taf. IV , Fig.8, Taf. VI. Fig. 8 (fistulosa); Dendy, 1924:371, pl. IX, fi g. 2, 
pl. XV, figs . 28-3l(Amphiastrella kirkpatricki); 1924:373, pl. IX, fig. 3(sphaerica); 
Burton, 1929: 439; 1932:318; 1934;32; 1938: 16 . 

, z 

LOCALITIES. St. 30, 44-A, 185. 
DIAGNOSIS. Body more or less rounded or 

pyriform, often irregularly constricted, maximum 
height 14 cm, with long, tubular papillae (out
growths) 2.5 cm long at most, having ostia or 
pores at the tip. The surface of the sponge is 
smooth or sometimes rough (bristly). Color: 
light gray, yellow, yellowish brown. Internal parts 
are very loose, either completely devoid of 
spicules or with only a very few (isolated bundles 
or individual spicules). The dermal membrane is 
hard, coriaceous; its skeleton is formed of 
tangentially disposed diactines which cross each 
other at right angles. The walls of the oscular and 
poriferous papillae contain longitudinally disposed 
diactines. 

Spicules. Macroscleres: tornotes, often 
slightly bent and twisted (showing variability in 
different specimens as to their size and shape of 
the tips) - 0.3 - 0.9 mm long and 0.01 - 0.02 mm 
wide. Microscleres usually lacking. 

In the species of this genus described from 
New Zealand by Dendy (1924:371), such as 
Amp hi as tr e 11 a kirk pat rick i there are 
birotulate anchors in the skeleton (0.032 mm long). 

DISTRIBUTION. Antarctic shores (Wilhelm II 
Coast, Wilkes Land, Victoria Land, Prydz Bay) 
Falkland Islands, and New Zealand. Depth: 
18-450m. 

(48) FIGURE 10. Inflatella 
Fam. MYXILLIDAE c oe I os p ha e ro ides Koltun 

1 - curved oxea; 2 - straight 
oxea. Genus Myxilla Schmidt 

Myxilla mollis Ridley and Dendy (Plate IX, 3 - 7) 
Ridley and Dendy, 1886:471; 1886:471 (spon giosa); 1887: 133, pl. XXVII, fig. 4; 1887:134, 

pl. XXVII, fig. 3 ( s pon g i o s a); Kirkpatrick, 1908: 28 (Liss ode n d or y x s pon g i o s a); Hentschel, 
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1914:97, Taf. VII, lig. 5(spongiosa) ; Topsem, 1916:168(magna); 1917:56, pl. Ill , fig. 4, pl. VI, 

fig. 9 (ma gna); Bunon, 1932:309; 1934:28. 

LOCALITIES. St. 164, 202, 336. 
DIAGNOSIS. Body of the young specimens is cylindrical or lobate with 

smooth and even surface; the adult sponges are globular, rounded or 
lobate, up to 9 cm high. Surface bears more or less developed conules, 
or appears tuberculated and porous. Surface pale gray or brown. The 
basal skeleton is a reticulun:i of triangular loops, or formed of longitudinal 
fibers and isolated transverse spicules. The dermal skeleton is formed 
of tangentially disposed diactines. 

Spicules. Macroscleres: styles (or subtylostyles) smooth or 
sometimes with a few spinules at the tip - 0.420 - 0. 728 mm long and 
0.010 - 0.037 mm thick; tornotes (with spinulated tips) - 0.220 - 0.400 mm 
long and 0.006 - 0.010 mm wide. Microscleres: small anchors - 0.043 -
0.080 and 0.016 - 0.027 mm long; sigmas - 0.020 - 0.100 mm long. 

These specimens are identical with the sponge described by Topsent as 
M. mag n a. This species differs from the typical M. mo 11 is by the 
friability and lack of elasticity of the body and the maximum size of the 
spicules. It seems to be justified to separate M. mag n a as an 
antarctic subspecies of M. mo 11 is. In some of the specimens there may 
be isolated small acanthostyles as well as smooth styles. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Oates Coast, 
Victoria Land, Graham Coast, Palmer Archipelago, Lars Christensen 
Coast), South Georgia, Falkland Islands and eastern coast of South America 
north to La Plata. Depth: 18- 650 m (and down to 1080 mat La Plata). 

Myxilla lissostyla Burton 

Bunon, 1938:12, fig. 1. 

DIAGNOSIS. Body globular, with an uneven surface, slightly bristly. 
Color: from pale to yellow to dark brown. Skeleton formed of a branching 
system of longitudinal fibers. 

50 
Spicules. Macroscleres: smooth styles - 0.800 mm long and 0.035 mm 

wide; strongyles (with spinulated tips) - 0.350 mm long and 0.010 mm 
wide. Microscleres: small anchors - 0.110 mm long. 

According to the shape of the macroscleres, this species is related to 
M. pistillaris Topsentand M. novae-zealandiae Dendy. The 
differences are found in size and shape of the anchors. 

DISTlt!BUTION. Antarctic shores (Queen Mary Coast). Depth: 432 m. 

Myxilla asigmata Topsent (Plate IX, 8 - 11) 

Topsent, 1902:18(Lissodendoryx spongiosa var. asigmata); 1908:26, pl. Ill, fig. 1 

(Lyssodendoryx spongiosa var. asigmata); 1913:625, pl. Ill, fig. 3(spongiosa var. 

as i gm at a); Bunon, 1932: 310. 

LOCALITIES. St. 46, 460. 
DIAGNOSIS. Body globular, sometimes with narrower inferior part, 

maximum height 7 cm. Surface uneven, bearing more or less developed 
conules. Color: light gray or brown. The sponge is devoid of elasticity, 
friable. Basal skeleton is reticular-fascicular, the dermal is formed of 
scattered bundles of diactines or separate spicules. 
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Spicules. Macroscleres: smooth styles - 0.300 - 0.900 mm long and 
0.009 - 0.045 mm wide; strongyles (tylotes) with truncate tips bearing 
small denticles - 0.118- 0.400 mm long and 0.007 - 0.010 mm wide. 
Microscleres: anchors - 0.030 - 0.075 mm long. 

The characteristic feature of this species is the highly variable size of 
the macroscleres, while the anchors have a relatively constant size. The 
investigated 6pecimens had very thick styles - 0.028 - 0.046 mm; until now 
the maximum thickness of these spicules was 0.028 mm. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Wilkes Land, Victor ia Land, Oates Coast, Graham Coast, South Shetland), 
South Georgia. Depth: 26 - 450 m (and down to 2628 m near Princess 
Martha Coast). 

Myxilla elongata Topsent 

Topsent, 1917:54 , pl. IV, fig. 3, pl. VI, fig. 11; Burton, 1929:435; 1932:311, 

DIAGNOSIS. Body globular with cylindrical lobes, up to 16 cm high. 
The internal cavities of the lobes open on the tip by a wide osculum. 
Surface fairly even . Body friable. Color: grayish yellow. 

Spicules. Macroscleres: acanthostyles - 0.460 - 0.490 mm long and 
0.017 - 0.018 mm wide; tylotornotes (or subtylotes) spinulated - 0.250 -
0.300 mm long and 0.010 - 0.012 mm wide. Microscleres: anchors -
0.055 - 0.070 and 0.023 - 0.033 mm long; sigmas - 0.050 - 0.062 mm long. 

Burton (1932: 311) mentioned that the sponges from the South Georgia 
area which have been identified as M. e 1 on g at a differ from the typical 
form by the size of the diactines, their reduced spinulation and the presence 
of complementary acanthostyles. 

DISTRIBUTION. Antarctic shores (Victoria Land, Graham Coast), 
South Georgia Island. Depth: 70 - 450 m. 

Myxilla pistillaris Topsent 

Topsent , 1917:57, pl. I, fig. 5 , pl. VI , fig. 8; Burton, 1929:399. 

DIAGNOSIS. Body elongated, digitiform, with narrow lower part. 
Maximum height 12. 5 cm, thickness 0. 3 - 1. 4 cm. Surface smooth. Color: 
yellowish brown in living, and gray in preserved specimens. Basal 
skeleton fibrose -reticular. 

Spicules. Macroscleres: smooth styles - 0.480 - 0.500 mm long, 
tornotes (with apical spinules) - 0.300 mm long and 0.010 mm wide. 
Microscleres: anchors - 0.037 - 0.073 mm long; raphides (trichodragmata) 
- 0. 090 mm long. 

Until the present only one specimen of this species was known; it 
differed from the other species of the genus by the characteristic shape 
of the body and the presence of raphides among the microscleres. 

DISTRIBUTION. Antarctic shores (Graham Land). Depth: 92 mm. 
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Myxilla basunucronata Burton 

Burton, 1932:312, fig. 26. 

DIAGNOSIS. Body small with cylindrical branches or with laterally 
flattened lobes. Surface smooth, even. The dermal membrane easily 
separates from the body. Color: pale brown. Basal skeleton appears as a 
regular reticulum formed of smooth styles. The dermal skeleton is formed 
of radial bundles of diactines covered by a layer of tangential diactines. 

Spicules. Macroscleres: styles (with long denticle on the capitulum} -
0.470 mm long and 0.007 mm wide; tornotes (with spinulated ends) -
0.250 mm long and 0.008 mm wide . Microscleres: anchors - 0.042 and 
0. 021 mm long; sigmas - 0. 042 and 0. 025 mm long. 

Burton (1932:312) had some hesitation about separating this form as 
a separate species and emphasized its close affinity to M. mag n a 
(= M. mollis) . 

DISTRIBUTION. South Georgia• Island. Depth: 106 - 198 m . 

Myxilla australis Topsent 
Topsent, 1902:17, pl. III , fig . ll(D e nd o r y x incrustans var. australis); 1917:53, pl. VI , 

fi g. 10; Burton, 1932:310. 

DIAGNOSIS. Body suberous or massive. Surface smooth, uneven 
(the reticular structure is clearly visible). The oscula are wide. The 
dermal membrane is filmlike and easily separated from the body . Sub
dermal cavities well developed. Color: light gray. Basal skeleton is 
reticular and formed of spinulated styles . The dermal skeleton is formed 
of loose bundles of diactines disposed at right angles to the surface and 
supporting a tangential reticulum of diactines. 

Spicules. Macroscleres: slightly spinulated styles - 0.440 - 0.600 mm 
long and 0. 015 - 0.018 mm wide; tornotes (spinulated at the ends) - 0.270-
0. 350 mm long and 0. 008 - 0. 010 mm wide. Microscleres: anchors -
0.047 - 0.060 mm and 0.024 mm long; sigmas - 0.030 - 0.060 mm long. 

The presence of two types of anchors among the microscleres (Burton 
1932) should be added to the previous diagnosis of this species. All in all, 
M. australis is very closely related to M. incrustans (Johnston) a 
widespread species of the northern hemisphere. Without providing any 
diagnostic identifications, Br¢ndsted (19 26: 5) recorded the later species 

52 from Macquarie Island and Burton (1929: 399) from Victoria Land. 
DISTRIBUTION. Antarctic shores (Graham Coast , Palmer Archipelago), 

South Georgia Island. Depth: 40 - 450 m. 

Myxilla decepta Kirkpatrick 
Kirkpatrick, 1907:278; 1908:27, pl. XXII . fi gs. 1- 2a, pl. XXV , fi g. 3a • f; Burton, 1929: 399 

(L is s ode n dor y x) . 

DIAGNOSIS. Body suberous, resembling a thin growth on stones or 
bryozoan branches. Surface with small outgrowths (conules) . Color: 
reddish brown. Basal skeleton formed of isolated and vertically disposed 
acanthostyles, sometimes forming a kind of thin ramified fiber. The 
dermal skeleton is formed of radial bundles and tangentially disposed 
diactines. 

Spicules. Macroscleres: acanthostyles with spinules only in the basal 
part - 0,468 mm long and 0.023 mm wide; amphistrongyles - 0.236 mm and 
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0.005 mm wide. Microscleres: arcuated chelas - 0.019 mm long; 
anchors - 0.015 mm long; bipocilli - 0.008 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land, Balleny Islands). 
Depth: 225 - 457 m. 

Myxilla insolens Koltun sp. n. (Figure 11) 

TYPE SPECIMENS: Nos . 6339 and 11529 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 44-A. 
DIAGNOSIS. Body globular, soft and e lastic . Color: brown. Basal 

skeleton formed of an irregular meshwork of individual spicules, bundles 
and short fibers. 

Spicules. Macroscleres: smooth styles - 0.620 - 0,810 mm long and 
0.018 - 0.022 mm wide; strongyles - 0.310 - 0.400 mm long and 0.008 -
0. 011 mm wide. Microscleres: anchors (with denticulated lobes) -
0.050 - 0.057 mm long. 

The characteristic diagnostic feature of the new species is the presence 
on the stalk of the unusual anchors which have long pointed lateral 
outgrowths. 

DISTRIBUTION. Antarctic shores (Banzare Coast). Depth: 320 m. 

Genus Iotrochota Ridley 

Iotrochota somovi Koltun sp. n. (Figure 12) 

TYPE SPECIMENS: Nos. 6350 and 11528 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 44-A. 
53 DIAGNOSIS. Body globular, with large tubercles on the surface. 

Dermal membrane filmlike. The sponge is not elastic or friable. 
Maximum height 2 cm (width 3 cm). Color: beige or light brown. Basal 
skeleton formed of an irregular reticulum of bundles and isolated spicules. 

Spicules. Macroscleres: smooth or slightly spinulated styles - 0.580 -
0.620 mm long and 0.025 - 0.030 mm wide; strongyles (with a few spinules 
at the ends) - 0.280 - 0.42 0 mm long and 0.010 - 0.012 mm wide. 
Microscleres: tetradentate anchors - 0.049 - 0.057 mm long; birotules -
0.021 - 0.028 mm long. 

This is the first record of a species of Io tr o ch o ta from antarctic 
waters. This species is dedicated to M. M. Somov, the great Soviet 
explorer of the poles. 

DISTRIBUTION. Antarctic shores (Banzare Coast). Depth: 320 m. 

Genus Liss ode n do r yx Lundbeck 

Lissodendoryx flabellata Burton (Plate IX , 12 - 15) 

Burton. 1929:436 . pl. IV. fi g. 3 . text - fi g. 7. 

LOCALITY. St. 202. 
DIAGNOSIS. Body fanlike, situated on a rigid stalk, up to 12 cm 

high. Color: beige, gray or brown (the inside sometimes pink). Basal 
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skeleton of the fibrose-reticular type, formed of arborescent fibers of 
considerable size at the base of the sponge, and of an intercalary reticulum 
of bundles of smooth styles. As a rule there is a dermal skeleton formed 
of diactines (tornotes). 

Spicules. Macroscleres: smooth styles - 0.450 - 0.670 mm long and 
0.012 - 0.022 mm wide; tornotes (with slightly elongated sharp tips) - 0.310 -
0.370 mm long and 0.005 - 0.006 mm wide. Microscleres: arcuate chelas -
0.019 - 0.021 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land, Lars Christensen 
Coast). Depth: 399 - 540 m. 

(52, 53) 
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FIGURE 11, Myxilla in solens 
Koltun 

1 - habitus of the sponge; 2 - style; 
3 -tylote; 4, 5 -tips of a tylote; 
6, 7 -anchors. 
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FIGURE 12. l ot roch ota 
somovi Koltun 

1 -habitus; 2 - style; 3 -
tylote; 4, 5 - tips of a ty!ote; 
6 -tetradentate anchor; 7 -
birotule. 



Lissodendoryx innominata Burton 

Burton, 1929: 436, text-fig. 8. 

DIAGNOSIS. Pyramidal body. Surface uneven. Color: grayish yellow. 

Basal skeleton reticular, formed of bundles of styles. The dermal skeleton 

is formed of bundles of diactines (tylotornotes). 
Spicules. Macroscleres: styles (or subtylostyles) slightly spinulated -

0.372 mm long and 0.012 mm wide; tylotornotes - 0.280 mm long and 

0. 006 mm wide. Microscleres: arcuate chelas - 0. 021 mm long; sigmas -

0. 045 mm long. 
54 In the first description of the species mention is made of formations 

resembling trichodragmata (0.012 mm long), in addition to the usual 

chelas and sigmas. These have to be considered a crystalline excretion of 

the sponge rather than true spicules. Microscleres usually appear only 

in small numbers. 
DISTRIBUTION. Antarctic shores (Victoria Land). Depth: 360 m. 

Lissodendoryx styloderma Hentschel 

Hentscilel, 1914:101, Taf. VII. Fig, 7. 

DIAGNOSIS. Body vermiform, up to 2 cm long (0.2 cm thick). Surface 

smooth. Color: orange-red or reddish brown. Basal skeleton formed of 

loose groups of vertically disposed short fibers and bundles of spicules. 

The dermal skeleton is formed of isolated and radially disposed spicules. 

Spicules. Macroscleres: styles (or subtylostyles) with rare spines in 

the basal part - 0.552 - 0.688 mm long and 0.015 mm wide; thin styles 

(dermal styles) - 0.312 - 0.368 mm long and 0.005 mm wide. 
Microscleres: arcuate chelas - 0.029 - 0.033 mm long. 

This species is characterized by the presence of dermal monactines 

instead of the usual dermal diactines of the other species of the genus. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 350 -

385 m. 

Lissodendoryx fusca (Ridley and Dendy) 

Ridley and Dend y , 1886:472( My xilla); 1887:136, pl. XXV !l , figs. 11, lla, llb(M y xilla). 

DIAGNOSIS. Body globular, without a definite shape, up to 1. 9 cm high. 

Surface uneven, here and there minutely bristled. Dermal membrane thin, 

translucent. The sponge is hard but elastic. Color: dark brown. The 

pores are concentrated on poriferous areas; the oscula are small. Basal 

skeleton is a very irregular reticulum of acanthostyles; there are no 

fibers. The dermal skeleton consists of a tangential layer of diactines 

and bundles of them. 
Spicules. Macroscleres: acanthostyles - 0.520 mm long and 0.034 mm 

wide; tylotes - 0.420 mm long and 0. 010 mm wide. Microscleres: 

arcuate chelas - 0. 047 mm long; sigmas - about 0. 050 mm long. 

DISTRIBUTION. Heard Island. Depth: 274 m. 
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Genus Myxichela Laubenfels 

Myxichela pilosa (Ridley and Dendy) 

Ridley and Dendy, 1886:350(Amphilectus); 1887:126, pl. XIX, fig. 5, pl. XXV. fig. 3 

(Am phi lee t us). 

DIAGNOSIS. The body resembles a thick lobe situated on a short stalk. 

Maximum height of the sponge 8.1 cm. Width of the lobe about 6.3 cm and 

thickness about 1. 9 cm. The surface is setaceous and porous. The 

dermal membrane is represented by a film in the indentations of the 

surface . The basal skeleton is formed of loose bundles of fibers which 

ascend to the surface where they end in bundles of spicules. Among the 

55 fibers there are irregularly scattered isolated spicules. The skeleton of 

the stalk is more dense. The skeleton of the dermal membrane is formed 

of a few irregularly scattered spicules. 
Spicules. Macroscleres: styles - 0. 770 -2.0 mm long and 0.025 - 0.034 

mm wide; dermal tylotes (with terminal spines) - about 0.420 mm long 

and 0.006 mm wide; oxeas - to 2.0 mm long and 0.010 mm wide. 

Microscleres: palmate chelas - 0.0065 mm long; toxas - 0.350 mm long 

and 0 .. 006 mm wide. 
DISTRIBUTION. Kerguelen and Marion islands. Depth: 91 - 13 7 m. 

Genus Kirkpatrickia Topsent 

Kirkpatrickia variolosa (Kirkpatrick) (Plate IX, 1 7 - 21) 

Kirkpatrick, 1907:279(Tedania); 1908:32 , pl. XXI, fig. 1 , pl. XXV. fig. l(Tedania); Burton, 

1932:317. 

LOCALITIES. St. 202 ; South Georgia Island (Clarke Rocks). 

DIAGNOSIS. Body fan-shaped with thick digitiform outgrowths starting 

from a common base; up to 8 cm high. The branches have an internal 

canal opening at the tip through an oscular opening 1 cm in diameter. The 

surface has many coarse pores (cellular) . The body is soft, elastic but 

not dense. Color: pale brown or beige. The basal skeleton is formed 

of fairly thick (about 1 mm) longitudinal fibers (and bundles of spicules) 

which diverge toward the surface. There are also thinner transverse 

bundles (secondary fibers) connecting the longitudinal fibers. The dermal 

skeleton is formed of diactines which are isolated or form bundles ; they 

are disposed tangentially or radially toward the surface. 

Spicules. Macroscleres: styles - 0.232 - 0.442 mm long and 0.012 -

0.017 mm wide; dermal strongyles - 0.232 - 0.290 mm long and 0.005 -

0.006 mm wide. No microscleres. 
DISTRIBUTION. Antarctic shores (Victoria Land, Lars Christensen 

Coast, South Shetland Islands); South Georgia Island. Depth: 18 - 540 m. 

Kirkpatrickia coulmani (Kirkpatrick) 

Kirkpatrick, 1907:280(Tedania); 1908:33, pl. XX I. fig. 2, pl. XXV. fi)\, 2(Tedan ia); Burton, 

1932:317, pl. LV, fig. 5; 1934:30, pl. 3, fig. 4. 
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DIAGNOSIS. Body fanlike, digitate, up to 40 cm high (width 20 cm, 
thickness about 1 cm). Surface uneven, bearing irregular conules. Body 
soft. Color: dark gray. The basal skeleton is an irregular and dense 
mesh of longitudinal (primary) and transverse fibers (and bundles of 
spicules) or again of isolated spicules. The dermal skeleton is formed 
of tangential and radial diactines. 

Spicules. Macroscleres: smooth styles (rarely spinulated at the base) -
0.390 - 0.475 mm long and 0.018 - 0.020 mm wide; dermal tornotes -
0.260 - 0.319 mm long and 0.006 - 0.012 mm wide. Microscleres lacking. 

DISTRIBUTION. Antarctic shores (Victoria Land), South Georgia 
Island. Depth: 12 0 - 2 04 m. 

Fam. IOPHONIDAE 

Genus Iophon Gray 

Iophon spatulatus Kirkpatrick (Plate X, 1 - 9) 

Kirkpatrick, 1907: 276; 1907: 277(flabello-<lig it a t us); Topsent 1908: 27, pl. V , fig.3 
(unicorn is); Kirkpatrick, 1908: 29 , pl.XX!. fig.5, pl.XXV, fig.5, 1908: 30, pl. XXI. fig.6, pl.XXV, fig. 
6, pl.XXVl. fig.6(flabello-digitatus); Topsent , 1913: 628, pl.Jll, fig.9(unicornis) 1913: 628, 
pl.Jll, figs.7,8(flabello - <ligitatus); Hentschel, 1914: 85( fla bello -di gitatus); 1914: 86, Ta f. VI. 
Fig.l 0(flabe llo-<li g itatu s var. gaussi ); 1914: 87, Taf.V I. Fig.ll(var.gaussi); 1914: 87 
(unicorni s); Topsent, 1917: 58, pl.IV, fig.9(flabello - <ligitarus) Burton, 1929: 442(Iophonopsis 
radiatus, parrim); 1932: 296(radiatus, partim); 1934: 15(radiatus); 1938: 15(radiat u s). 

LOCALITIES. St. 28, 46, 185, 204, 232, 370, 460; South Sandwich 
Islands, Wilhelm II Coast. 

DIAGNOSIS. Body globular ur branching with digitiform outgrowths. 
Maximum height 26 cm. Surface uneven. Color: light yellow or more 
frequently different shades of brown. Basal skeleton formed of an irregular 
reticulum of bundles and isolated fibers. The dermal skeleton is formed 
of radial bundles and tangential diactines. 

Spicules. Macroscleres: styles, with characteristic beaklike basal 
end - 0.340 - 0.700 mm long and 0.010 - 0.025 mm wide; subtylotes (with 
terminal spinules) - 0.208 - 0.400 mm long and 0.005 - 0.013 mm wide. 
Microscleres: anisochelas - 0.016 - 0.035 mm long; bipocilli - 0,006 -
0.025 mm long. 

This species, like many other species of the genus lophon, is 
characterized by the considerable variability of its features. Spicule size 
varies considerably in the different specimens, as does the shape of the 
macroscleres (chiefly of the diactines) and that of the bipocilli. The chelas 
may be large and small although one or the other may frequently be missing. 
This species is characterized by styles with beaklike ends and the curved 
isobipocilli which usually bear 4 - 7 denticles. These bipocilli sometimes 
closely resemble anchors with shortened branches. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary 
Coast, Knox Coast, Oates Coast, Victoria Land, Balleny Islands, Graham 
Coast, Princess Ragnhild Coast, Prydz Bay), South Orkney, South Sandwich, 
South Shetland, South Georgia, Kerguelen and Falkland islands. Depth: 
16-550m. 
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Iophon proximum (Ridley) (Plate X, 10 - 16) 
Ridley, 1881: 119 , pl.X. fig.8(Alebion); Ridley and Dend y, 1887: 117(pattersoni); 1887: 119, 

pl.XVI. fig.3, pl.XVII. figs.1 , 3,S(chelifer): Wilson, 1904: 143, 146,149(chelifer, ostia-magna, 
Jamel la, la mella indi vis us); ll entschel, 1914: 89(var. reticularis) Burton, 1932: 296; pl.LVII. 
fig.1-J3, text-fig. 21 - 24; 1938: 15. 

LOCALITY. St. 460. 
DIAGNOSIS. Body crustose or globular, sometimes with digitiform or 

lobular outgrowths, up t o 8 cm high. Surface usually uneven. Body soft. 
Color: brown of different shades. Basal skeleton reticular, dermal 
skeleton formed of irregularly disposed tangential diactines. 

57 Spicule s. Macroscleres: acanthostyles of the basal skeleton {may be 
both small and large) - 0.160 - 0.440 mm long and 0. 007 - 0. 018 mm wide 
(small a canthostyles - 0.070 · 0.140 mm long) ; dermal diactines (tylotes, 
strongyles or subtylotes) with spinulated ends - 0.140 - 0.300 mm long and 
0.004 · 0.00 9 mm wide . Microscleres: anisochelas - 0.009 - 0.036 mm 
long; bipocilli 0.007 · 0 .020 mm long. 

DISTRIBUTION. Antarctic shores (South Shetland Islands, South Georgia, 
Kerguelen, Macquarie and Falkland islands, Patagonia, Tristan da Cunha, 
Gough islands), New Zealand, South Africa, California, Chile, Canada(?). 
Depth: 40 · 440 (and down to 1180 m). 

Iophon radiatus Topsent 

Topsent , 1H02: 21 , pl.Ill. fig . 13; 1908: 29 , pl.Ill. fig.5, pl. V, fig.5(pluric o rnis); Kirk patrick, 
mos, 28 , pl . XX !, figs.3,4, pl.XXV, fig . 4; Topsem, 1913: 627, pl.VI. fig.9(plu ric ornis ); Hentschel , 
1914: 84, Taf. VI. fig. 9(pl uri corn is var. t ru l l if era); Topsent, 1~17:58 (pluric o rn is); Burton, 
1929: 442(lophonopsis, partim) 1932: 296(partim). 

DIAGNOSIS. Body lamellar or globular and ramified, up to 10 cm high, 
friable. Surface smooth, fairly even, Dermal membrane filmlike. Color: 
different shades of brown. Basal skeleton an irregular reticulum of 
isolated spicules, bundles and fibers. The dermal skeleton is formed of 
tangential diactines . 

Spicules. Macroscleres: styles of the basal skeleton {slightly spinulated 
at the tips) - 0.368 - 0,580 mm long and 0. 016 - 0.020 mm wide; tylotes 
(with a few terminal spicules) - 0.248 · 0.390 mm long and 0.005 - 0.010 
mm wide. Microscleres : anisochelas - 0. 014 · 0. 070 mm long; bipocilli -
0. 006 - 0. 016 mm long. 

This species is undoubtedly closely related to I. spat u 1 at us . Burton 
even finds it possible to reunite the two species (Burton, 1929, 1932). 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 
Graham Coast), South Orkney Islands. Depth: 16 - 450 m. 

Iophon aceratus Hentschel (Plate X, 1 7 - 19 ) 
llentschel, 1914: 88 , Taf. VI, fig, 12, 

LOCALITIES. St. 28, 41. 
DIAGNOSIS. Body globular, up to 3 cm high. The sponge is soft, 

porous and not resistant . Surface smooth. Dermal membrane in the form 
of a thin film. The basal skeleton is formed of an irregular meshwork of 
spicules and i solated loose fibers . The dermal skeleton is essentially 
formed of tangential diactines. 

Spicules. Macroscleres: oxeas of the basal skeleton - 0. 590 · 0. 760 mm 
long and 0. 020 - 0 . 023 mm wide ; strongyles (with minute terminal 
spinulation) - 0.320 - 0.408 mm long and 0.009 - 0.012 mm wide. 
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Microscleres: anisochelas - 0.020 - 0. 024 mm long; bipocilli - 0.012 -
0. 013 mm long. 

Burton (1929: 442) first considered I. a c er at us a synonym of I. 
radiatus. Later (1934:25) he found I. aceratus near South Georgia, 
and again asserted its independence . 

DISTRIBUTION. Antarctic shores (Wilhelm II C'.)ast, Knox Coast, 
Banzare Coast), South Georgia Island(?)). Depth 228- 550 m. 

Iophon laminalis Ridley and Dendy 
Rid ley and Dendy, 188u: 34\l; 1887: 121, pl.XVI, fig.(;, pl.XVII, figs.9,11. 

DIAGNOSIS. Membranous body. Surface uneven. Dermal membrane 
thin. The sponge is friable, slightly fib rose. Color: dark reddish brown. 
Basal skeleton is an irregular reticulum which does not form separate 
meshes. There are a l so loose longitudinal fibers. The dermal skeleton 
is formed of a tangential reticulum of diactines. 

Spicules . Macroscleres: styles (up to subtylostyles) - 0. 630 mm long 
and 0.022 mm wide; tylotes (with denticulated ends) - 0.340 mm l ong and 
0 . 013 mm wide. Microscleres: palmate anisochelas - 0. 025 mm long; 
bipocilli - 0.013 mm long. 

DISTRIBUTION. Prince Edward Islands. Depth: 567 m . 

Iophon abnormalis Ridley and Dendy 
Ridley and Dendy, 188li: 350; 1887: 122, pl.XV!!. figs . 5,7. 

DIAGNOSIS. Body cylindrical, about 1.9 cm high and 0.4 cm thick. The 
dermal membrane is translucent with round or oval pores. The sponge is 
friable. Color: dark brown. The basal skeleton is a loose reticulum of 
styles. The dermal skeleton is a reticulum of tangential diactines. 

Spicules. Macroscleres: styles (spinulated at the tip and on the pointed 
end) - 0.350 mm long and 0 . 012 mm wide; tylotes with spinulated ends -
0.280 mm long and 0.008 mm wide. Microscleres: palmate anisochelas -
about 0.038 and 0.019 mm long. 

DISTRIBUTION. Marion Island. Depth: 91 - 137 m. 

Genus Ac ant ho r ha b du s Burton 

Acanthorhabdus fragilis Burton (Plate X, 35 - 37) 
Burton, 1929: 432, pl.IV, fig.2, text - fig.5 ; 1932: 2\l4; l\}38: 11. 

LOCALITY. St. 282 . 
DIAGNOSIS. Body hemispherical or globular. Surface bears small 

conules. The sponge is friable. Color green or greenish ye llow. The 
basal skeleton is an irregular reticulum of bundles of styles . The dermal 
skeleton is formed of tangentially disposed diactines (acanthorhabdes). 

Spicules. Macroscleres: styles (with beak-shaped bases) - 0.408 -
0.600 mm long and 0.024 - 0.034 mm wide; acanthorhabdes - 0.300 - 0.380 
mm long and 0.014 - 0.020 mm wide. Microscleres: anisochelas - 0.020 -
0. 024 mm long. 

This species is, no doubt, closely related genetically to the genus 
Io p hon. The acanthorhabdes which are so characteristic of A. fr a g i 1 is 
could be formed from the smooth diactines of Iophon. Our specimen is 
a cylindr ical, ramified rod. 
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DISTRIBUTION. Antarctic shores (Queen Mary Land, Victoria Land, 
Clarence [Shishkov] Island) . Depth: 72 - 560 m. 

Fam. TEDANIIDAE 

Genus Tedania Gray 

Tedania tantula (Kirkpatrick) (Figure 13 ; Plate X , 20 - 25) 

Kirkpatrick, 1H07: 28!l (O ceanapia); 1908: 50 pl.XVl!l , fi g.5, pl.XXI V. fig.H(Occ anapia); 
llcntschel, 1\114: !12, Taf.IV, Fig.U. T af.VII. Fig.l (actiniformis var. antar ct i ca ) : 1914: 94 , Taf. 
VII . Fi g.2( a c tiniformis var. amphi s tr o n gy la) : 1914: 125, Taf.IV, Fig.1 3, Taf.VII . Fig.1 0 
(O ccanap ia kirpatricki); Topsent, 1917: 59, pl.IV. fi g. 11, pl.VI. fig.18(charcoti); Burton, 1929: 
44l(Paratedania tarantula) . 

LOCALITIES. St. 9, 18 , 23, 28, 30, 46, 185, 189, 200, 202, 204, 
335, 336, 370, Wilhelm II Coast. 

DIAGNOSIS. Body cylindrical or digitiform, narrowing downwards. 
Maximum height 9,5 cm. Surface smooth or somewhat rough. Os cula and 
pores situated at the tip of the body. The dermal membrane is resistant, 
chitinoid. Color: light gray, yellow, dark brown or orange and green. 
The basal skeleton is poorly developed and formed of loose bundles and 
fibers. The dermal skeleton is formed of densely packed tangential styles . 

Spicules. Macroscleres: styles (up to strongyles) - 0.400 - 0. 780 mm 
long and 0.018 - 0.040 mm wide ; tornotes (subtylotornotes) - 0. 320 - 0.630 
mm long and 0. 007 - 0. 013 mm wide. Microscleres : large rhaphides -
0.400 - 0. 760 mm long and 0.0025 - 0.0045 mm wide; small rhaphides -
0. 064 - 0 .162 mm long and 0.002 - 0.003 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary Land, 
Knox Coast, Budd Coast, Wilkes Land, George V Coast, Oates Coast, 
Victoria Land, Balleny Islands, Graham Coast, Princess Ragnhild Coast, 
Kemp Coast, Mac-Robertson Coas t, Lars Christensen Coast), South Georgia 
and Falkland islands . Depth: 120 - 900 m. 

In body form this species most closely resembles T. actiniformis 
Ridley and Dendy, and according to the skeleton, T. mass a Ridley and 
Dendy. According to Burton (1932:303), the chitinoid cover (dermal 
membrane) which is so characteristic of T. tantula may be reduced to a 
considerable extent in specimens from the South Georgia and Falkland 
islands, in which it persists only in the lowest parts of the sponge or may 
be absent altogether. This, as well as the close resemblance of the 
skeletal elements of T. tantula (= Paratedania tarantula) and 
T. mass a, made Burton consider the identity of the two species and the 
priority of the name T. mass a. It is obvious that a revision of the genus 
Ted an i a of the southern hemisphere will be a future task for 
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spongiologists when more material is available. Meanwhile we consider 
T. tan tu 1 a an independent species. 

The three specimens from st. 159 (Figure 13) are fairly characteristic 
and have been included in this species with reserve. These sponges have a 
chitinoid cover with a small number of fibers in the interior of the body. 
The skeleton is formed of strongyles, derivatives of styles, and of 
cylindrical strongyles with minutely denticulated ends, In one specimen 
palmate chelas (about 0. 020 mm long) and minutely spinulated centrotylotes 
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and rhabdes (about 0.020 - 0.030 mm long) were found inside the body. 
However these spicules probably belong to another sponge. 

Tedania vanhoffeni Hentschel 

Hentschel , 1914: 90 , Ta f. VI , Fig . 13. 

LOCALITY. St. 159. 
DIAGNOSIS. Body globular or cylindrical, up to 4 cm high. Surface 

smooth. The sponge is medium hard. Color: from pale blue to brown. 
The basal skeleton is of the halichondria type and is fibrose near the 
surface . The dermal skeleton is formed of radial bundles of diactines. 

Spicules. Macroscleres: styles of the basal skeleton - 0. 616 - 0. 750 mm 
long and 0.017 - 0.024 mm wide; tylotes (also subtylotes and tornotes) with 
denticulated tips - 0.336 - 0.440 mm long and 0.006 - 0.009 mm wide. 
Microscleres - large raphides - 0.440 - 0.500 mm long and 0.0015 mm 
wide; small raphides - 0.082 - 0.120 mm long and 0. 002 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth:380 - 499 m. 

FIGURE 13. Ted a n ia tantula ( I<: irpatric k). 
Habitus of the sponge ( st . 159) . 

Tedania gracilis Hentschel 

Hentschel. 1914:91( va n ho ff en i va r. g r a c i 1 is). 

LOCALITY. St. 44 - A. 
DIAGNOSIS. Body globular, up to 

2. 5 cm high. Surface somewhat 
rough. Color: light yellow gray. The 
basal skeleton is of the halichondria 
type reticulum of bundles; near the 
surface it appears fibrous. The 
dermal skeleton is formed of radial 
bundles of diactines. 

Spicules . Macroscleres: - 0.376 -
0 . 512 mm long and 0.010 - 0.012 mm 
wide; tornotes (with smooth tips) -
0.328 - 0.344 mm long. Microscleres: 
large raphides - 0.216 - 0.280 mm 
long; small raphides (microstyles)-
0. 080 - 0.104 mm long. The specimen 
in the present collection has larger 
spicules: styles - 0. 55 0 - 0. 7 00 mm 
long and 0.010 - 0.015 mm wide; 
tornotes - 0.430 - 0.500 mm long and 
0. 006 - 0. 007 mm wide; large 

raphides (fil amentous ones) - up to 0.400 mm long; small raphides -
0.080 - 0.100 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast). 
Depth: 320 - 385 m. 

Tedania charcoti Topsent (Plate X, 31 - 34) 

Topsent, 1908: 30, pl.I, fig. 3 , pl. III , fig. 3, pl. V, fi g. 6: 1913: 630, pl. V, fi g. 3- 7; Burton, 1932: 307; 
1934: 27; 1938: 15. 

LOCALITY. St. 156. 
DIAGNOSIS. Body globular, sometimes with long digitiform outgrowths; 
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61 up to 20 cm high. The surface bears large tubercles. The sponge is 
fragile, friable (but sometimes may also be soft and elastic) . The dermal 
membrane is slightly developed. Color: beige or grayish brown. The 
basal skeleton is an irregular meshwork of styles. The dermal skeleton 
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is of the pallisade type (in the large specimens) or is formed of tangentially 
disposed tornotes which form a loose reticulum. 

Spicules. Macroscleres: styles - 0.360 - 0.540 mm long and 0.011 - 0.031 
mm wide; tornotes - 0.240 - 0. 390 mm long and 0.007 - 0.021 mm wide. 
Microscleres: large raphides - 0.240 - 0.320 mm long and 0.002 mm wide; 
small raphides - 0.085 - 0.120 mm long and 0.002 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 
Graham Coast), SouthGeorgia, South Sandwich and Falkland islands, Depth: 
26 - 411 m. 

Tedania lanceta Koltun sp. n. (Figure 14) 

TYPE SPECIMENS: Nos. 6751, 6767 in the collections of the Zoological 
Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. South Sandwich Islands. 
DIAGNOSIS. Body globular, up to 5 cm high. Surface uneven with coarse 

tubercles. The sponge is hard and friable. Color: brown. The basal 
skeleton is a fairly small-meshed irregular reticulum formed of bundles of 
spicules. The dermal skeleton is formed of tangential diactines. 

Spicules. Macroscleres: styles (slightly bent) - 0.400 - 0.480 mm 
long and 0.016 - 0.022 mm wide; anisooxeas (lancet shaped) - 0.360 - 0.400 
mm long and 0.014 - 0.016 mm wide. Microscleres: large raphides 
(filamentous)- 0.270 - 0.320 mm long; small raphides - 0.050 - 0.092 mm 
long. The raphides are about 0.001 mm wide. 

The new species is related to T. ch arc o ti and differs by the 
characteristic shape of the diactines. 

DISTRIBUTION. South Sandwich Islands. Depth (?). 

Tedania oxeata Topsent (Plate X, 26 - 30) 

Topsent , 1916: 169; 1917: 61, pl.IV, fig.14, pl. VI, fig . 19; Burton 1929: 441; 1932: 309; 1938: 15. 

LOCALITIES. St. 18, 28, 46, 202, 335. 
DIAGNOSIS. Body globular, broadly lobular or membranous. Maximum 

height 9 cm. Surface uneven. The body is cavernous, porous, and friable. 
The dermal membrane is filmlike. Color: grayish yellow, light gray or 
brown. The basal skeleton is an irregular (halichondroid) reticulum of 
bundles and isolated spicules. The skeleton of the dermal membrane is 
formed of tangential bundles of tornotes. 

Spicules. Macroscleres: oxeas of the basal skeleton - 0.630 - 0. 850 mm 
long and 0.025 - 0.045 mm wide; dermal tornotes - (sometimes with one 
end beaklike) - 0.450- 0.770 mm long and 0.014- 0.019 mm wide. 
Microscleres: large raphides - 0.400 - 0.580 mm long and 0.002 - 0.003 
mm wide; small raphides - 0.080 - 0.106 mm long and 0.001 - 0.003 mm 
wide. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Knox Coast, 
Banzare Coast, Wilkes Land, George V Coast, Victoria Land, Graham 
Coast, Clarence [Shishkov] Island, Lars Christensen Coast). Depth: 
200 - 920 m. 
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Tedania trirhaphis Koltun sp. n. (Figure 15) 

TYPE SPECIMENS: Nos. 10849, 11731 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITIES. St. 199, 204, 232; Mirnyi base. 

3 

z 

FIGURE 14. 
Tedania 
1 an c et a Koltun 

1-sryle; 2-
lanceolate oxea; 
3, 4-raphides. 

DIAGNOSIS. Body cylindrical, tubular, up to 12 cm 
high (4 cm thick). The vertical central canal running 
along the whole sponge has a diameter of about 1. 5 cm 
and at the end is lined by the dermal membrane. Other 
canals are also found (about 0.5 cm diameter}, which have 
blind ends or open at different angles into the main canal. 
The sponge is hard with large pores. There are long 
vertical crests along the surface ; in the grooves between 
them numerous round openings (maximum diameter 2 mm) 
are found. The filmlike dermal membrane lining the canals 
is also found on the surface and in the grooves between the 
crests. A great number of oscular openings (maximum 
diameter 2.5 mm) are found on the smooth surface of the 
central canal. The oscula are not disposed in any special 
order. Color: grayish yellow. The basal skeleton 
appears as an irregular meshwork of styles. The dermal 
skel eton is formed of bundles of styles and tornci.es (some 
of the tornotes are disposed tangentially}. The skeleton of 
the dermal membrane is formed exclusively of raphides. 

Spicules. Macroscleres: styles of the basal skeleton -
0.580 - 0. 719 mm long and 0.020 - 0.034 mm wide; tornotes 
(al so tylotornotes) - 0.336 - 0.429 mm long and 0.007 mm 
wide . Microscleres: large raphides - 0.610 - 0. 730 mm 
long and 0.0015 - 0.004 mm wide; medium-sized raphides 
(rough anisooxeas) - 0.313 - 0.406 mm long and 0.005 mm 
wide; small raphides - 0.085 - 0.162 mm long and 0.0015 
mm wide. 

The new species is characterized by the presence of 
three types of raphides , among which thick raphides - oxeas - are found. 
The shape of the body and its consistency may differ from the diagnosis. 
Fragments of this sponge found in st. 204 and 232 (depth 200 - 270 m) differ 
from the typical specimen by their relative softness and elasticity. It may 
be assumed that this change in consistency is due to the great depth. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Kemp Coast, 
Princess Ragnhild Coast). Depth: 30 - 270 m. 

Tedania spinata (Ridley) 

Ridley, 1881: 122, pl.X, fig.lO(Trachytedania); Burton, 1932: 306; 1934: 27; 1938: 14. 

LOCALITY. Littoral of Kerguelen Island. 
DIAGNOSIS. Body globular, ramified or hemispherical and discoidal. 

Surface smooth and even. The dermal membrane separates easily from 
the body. Oscula small. The skeleton is typical of the genus. 

Spicules. Macroscleres: smooth styles, sometimes with a few basal 
spines - 0.160- 0.280 mm long and 0.005 - 0.011 mm wide; tornotes -
0.180 - 0.210 mm long and 0.004 - 0.007 mm wide. Microscleres: raphides-

0.052 - 0.210 mm long. 
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FIGURE 15. Tedania tri rhaphis Koltun 

1-habitus of the sponge; 2-style; 3- tylotomote; 
4-large raphis; 5 -tip of raphi s; 6-medium
sized raphis; 7-small raphis. 

Fam. HYMEDESMIIDAE 

Genus Hymedesmia Bowerbank 

Hymedesmia simillima antarctica 
Hentschel 

Hentschel, 1914: 112 ( var. antarctica); Bunon, 
193~: 327( var . antarctica). 

DIAGNOSIS. Body crustose, up to 
2. 7 cm long. Surface smooth. Color: 
grayish yellow. Oscula on papillae. 
The pores are concentrated in special 
areas of the surface. The basal 
skeleton is formed of vertically 
disposed acanthostyles. The dermal 
skeleton is formed of tangential 
diactines. 

Spicules. Macroscleres: 
acanthostyles (small ones completely 
spinulated, large ones only in the basal 
part) - 0.184 - 0.472 mm long; oxeas 
or tornotes - 0.400 - 0.488 long. 
Microscleres: arcuate chelas (strongly 
bent) - 0.030 - 0.038 mm long. 

DISTRIBUTION. Antarctic shores 
(Wilhelm II Coast), South Georgia and 
Falkland islands. Depth: 130 - 385 m. 
The typical form of this species lives 
in arctic waters. 

Hymedesmia longurius antarctica 
Hentschel (Plate XII, 1 - 3) 

Hentschel, 1914: 112(var. antarctica); 1914. 114, 
Taf.VIII , Fig. 3(dermata var . antarctica). 

LOCALITY. St. 330. 
DIAGNOSIS. Body lamellar or forming a thin growth of 2 mm maximum 

thickness. Surfa ce smooth. Color: grayish orange, brown or beige. 
Skeleton typical of the genus. 

Spicules. Macroscleres: acanthostyles (the small ones spinulated, the 
large ones only at the base) - 0.120 - 0.480 mm long and 0.009 - 0. 025 mm 
wide; strongyles (sometimes slightly polytylotate and corrugated) - 0.290 -

64 0.480 mm long and 0.005 - 0.006 mm wide. No microscleres. 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Budd Coast). 

Depth: 385 - 548 m. 

Hymedesmia longurioides Burton 
Burton , 1932: 327, text-fig. 33. 

DIAGNOSIS. Body a thin growth. Surface smooth and even. Color: 
light gray. Skeleton typical of the genus. 

Spicules. Macroscleres: large acanthostyles (almost completely 
covered with spines) - 0.350 mm long and 0.016 mm wide; small 
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acanthostyles (entirely spinulated) - 0.105 mm long and 0. 008 mm wide ; 
tornotes - 0.320 mm long and 0.007 mm wide. No microscleres. 

This species closely resembles H. 1 on g i u r us and differs only in the 
character of the diactines. 

DISTRIBUTION. South Georgia (Shag Rocks). Depth: 177 m. 

Hymedesmia gaussiana Hentschel 

Hentsche l. 1914: llG , Taf. VIII , Fig. 1. 

DIAGNOSIS. Body a thin growth, up to 1 cm long and 1 mm thick. 
Surface smooth. Color : grayish yellow . Skeleton typical of the genus. 

Spicules. Macroscleres: large acanthostyles (completely spinulated) -
0.2 56 - 0 .312 mm long and 0.01 6 mm wide; small acanthostyles (also 
spinulated) - 0.132 - 0.152 mm long and 0.011 mm wide; anisostrongyles 
(one tip is slightly swollen) - 0.344 - 0.3 92 mm long and 0. 007 - 0.010 mm 
wide. Microscleres: arc uate chelas - 0.030 - 0.037 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 350 m . 

DIAGNOSIS. 
almost smooth . 
of the genus. 

Hymedesmia fristedti (Topsent) 

Top sent, 191 7: 52 ( S t y I o p u s). 

Body crustose , up to 20 cm long and 6 cm wide. Surface 
Color: yellow-orange or yellowish gray. Skeleton typical 

Spicules. Macroscleres: large acanthostyles with basal spines only). -
0 . 700 mm l ong and 0.040 mm wide; small acanthostyles (completely 
spinulated) - 0.210 mm long and 0.030 mm wide; tylotes (with different 
t ips) - 0.280 - 0.35 0 mm long and 0.007 mm wide. No microscleres. 

DISTRIBUTION . Antarctic shores {Graham Coast). Depth: 50 - 70 m. 

Hymedesmia unguifera Burton 

Burton, 1929: 434, text-fig. 6. 

DIAGNOSIS. Body a thin growth on a hydroid branch. Skeleton typical 
for the genus. 

Spicules. Macroscleres: large acanthostyles (with basal spines only) -
0 . 054 mm long and 0. 01 3 mm wide; small acanthostyles (completely 
spinulated) - 0. 162 mm long and 0. 009 mm wide; subtylotes or tylotes 
{with different t ips) - 0.2 35 mm long and 0.008 mm wide . Microscleres: 

65 arcuate chelas - 0.024 mm long; anchorlike chelas (anchors) - 0.012 mm 
long. 

DISTRIBUTION. Antarctic shores (Victoria Land). Depth: 90 m. 

Genus Hymenancora Lundbeck 

Hymenancora exigua {Kirkpatrick) 

Kirkpatrick , 1907: 273(H y medesmia ): 1908: 24 , pl.XXII , fig.4, pl. XXVI. fig . 2a - f(H y medesmia ). 

DIAGNOSIS. Body a thin semitransparent crust about 5 mm in diameter, 
with a fleshy consistency. Color: light gray. The basal skeleton contains 
short s cattered acanthostyles; the skeleton of the dermal membrane is 
formed of isolated tangential tylotes or bundles of them. 
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Spicules. Macroscleres: acanthostyles - 0. 094 mm long and 0. 019 mm 
wide; tylotes - 0.157 mm long and 0.004 mm wide. Microscleres: 
anchors with five or sometimes only with three or four foliaceous 
denticles - 0. 005 mm long (the stalk of the anchors is strongly bent, 
sometimes wider in the center}; sigmas - 0.0096 mm long. 

The first description of this species already stresses the similarity of 
its skeleton to that of Hy med es mi a z et 1 and i ca Bowerbank and 
Hy m e d e s m i a i r r it ans Thiele. 

DISTRIBUTION. Antarctic shores (Balleny Islands). Depth: 457 m . 

Hymenancora rhaphidophora Hentschel 

Hentschel, 1914: 117, Taf.Vll. Fig.8. 

DIAGNOSIS. Body crustose, to 1 cm long and 1 mm thick. Color: light 
gray. Skeleton typical for the genus. 

Spicules. Macroscleres: acanthostyles (the large ones are less 
spinulated) - 0.188 - 0.416 mm long and 0.012 - 0.019 mm wide; strongyles-
0.376 - 0.440 mm long and 0.007 - 0.010 mm wide. Microscleres: tridentate 
anchors - 0.036 - 0.044 mm; raphides (in bundles) - 0.280 - 0.320 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 380 - 385 m. 

Hymenancora rufa (Kirkpatrick) 

Kirkpatrick, 1907: 274 (H ymerrhaphia ) ; 1908: 25, pl.XXII. fig.5 , pl.XXVI; fig.3a-e 
(H yme rr haph ia) ; Topsent, 1917: 51(Leptosia). 

DIAGNOSIS. The sponge is a thin vertical growth on a bryozoan branch 
with a smooth surface and dense consistency. Color: grayish brown or 
orange-red. Basal skeleton formed of vertical acanthostyles. The dermal 
skeleton is made up of tangential tornotes or bundles of them. 

Spicules. Macroscleres: large acanthostyles - 0.300 - 0.312 mm long 
and 0.025 mm wide; small acanthostyles - 0.131 - 0. 150 mm long and 
0.018 mm wide; anisotornotes 0.300 - 0.350 mm long and 0.007 - 0.012 mm 
wide . Microscleres: anchors with 3 - 4 denticles - 0.028 - 0,043 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land, Graham Coast). 
Depth: 50- 234 m. 

Genus Sty 1 o t e 11 ops is Thiele 

Stylotellopsis amabilis Thiele 

Thiele, 1905: 456, Fig. 72; Burton, 1932: 326. 

DIAGNOSIS. Body crustose, up to 3 - 4 mm thick, partly covered with 
flat wartlike formations. The sponge is very hard. A thin dermal 
membrane and numerous pores are located between the warts. Color: 
rose -red (in living specimens}. Skeleton formed of vertical acanthostyles 
and radial bundles of smooth styles or tornotostrongyles which cover them. 

Spicules. Macroscleres: long a canthostyles - about 0.270 mm long 
and 0.010 mm wide; short acanthostyles - 0.150 - 0.160 mm long and 
0.010 mm wide; thin styles (or tornotostrongyles) - 0.300 mm long and 
0.007 mm wide. 

DISTRIBUTION. South Georgia and Falkland islands, Strait of 
Magellan. Depth: 19 - 13 7 m. 

67 



67 

Stylotellopsis antarcticus sp. n. Koltun {Figure 16) 

TYPE SPECIMENS: Nos. 10637, 11437 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. Station B. 
DIAGNOSIS. Body crustose, up to 1 mm thick. Color: brown. Skeleton 

formed of vertical tylostyles and acanthostyles. The small acanthostyles 
are gathered in groups ·and the heads are fixed to the basal membrane. 

Spicules. Macroscleres: large acanthostyles {with basal spinulation 
only) - 0.400 - 0. 750 mm long and 0.026 - 0.036 mm wide; small acantho
styles (completely spinulated) - 0.100 - 0.260 mm long and 0.010 - 0.014 mm 

wide; tylostyles (often with small apical spines) - 0.430 -
0.630 mm long and 0.008 - 0.012 mm wide. No microscleres. 

z 

J 

DISTRIBUTION. Antarctic shores {Wilkes Land). 
Depth: 610-860m. 

Fam. PLOCAMIIDAE 

Genus Plocamia Schmidt 

Plocamia gaussiana Hentschel 

Hentschel, 1914: 120, Taf. VIII , Fig. 5; Burton. 1929: 435. 

DIAGNOSIS. Body globular, reticular, up to 2.5 cm long. 
Most of the surface is rough. Color: grayish yellow. Basal 
skeleton formed of a reticulum of acanthotylotes filled with 
acanthostyles which sharply protrude outward. The dermal 
skeleton is formed of tangential strongyles. 

Spicules. Macroscleres: acanthotylotes (also acantho
strongyles - 0.216 - 0.232 mm long and 0.015 mm wide; 
acanthostyles - 0.264 - 0.392 mm long and 0.016 - 0.021 mm 
wide; strongyles (and also tornotes) - 0.280 - 0.328 mm 
long and 0.005 - 0.007 mm wide. Microscleres: arcuate 
chelas - 0.035 - 0.040 mm long. 

DISTRIBUTION. Antarctic shores {Wilhelm II Coast, 
Oates Coast, Victoria Land). Depth: 324 - 385 m. 

Fam. CRELLIDAE 

Genus Cr e 11 a Gray 

( 66) FIGURE 16. 

Crelia crassa {Hentschel) {Plate XII, 25 - 27) 

Hentschel, 1914: 95, Taf. Vll, Fig.3(Grayella): Burton, 1932: 327. 

LOCALITIES. St. 44-A, 164, 460 . 
Stylotellopsis 
ancarcticus 
Koltun 

1- large acantho
style; 2-small 

acanthostyle; 

3 - tylostyle. 

DIAGNOSIS. Body globular or elongate {somewhat 
clavate), to 5 cm long. Surface fairly smooth. Color: 
grayish yellow. At the tip of the body there are numerous 
small craterlike papillae with oscula 1 mm maximum 
diameter. The basal skeleton is formed of ramified fibers 
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or strongyles and of scattered isolated acanthostyles. The dermal skeleton 
is a dense layer of tangential acanthostyles. 

Spicules . Macroscleres: strongyles - 0.400 - 0.590 mm long and 
0.009 - 0.014 mm wide; acanthostyles - 0.104 - 0.180 mm long and 0.005 -
0.006 mm wide. Microscleres: arcuate chelas - 0.020 - 0.030 mm tong. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Elephant [Mordvinov) Island). Depth: 200 - 540 m. 

Crelia stylifera Hentschel 
Hentsche l, 1914:109 . Ta f. VII, Fig.13. 

DIAGNOSIS. Body crustose, up to 1 mm thick. Surface smooth. Color: 
grayish yellow. Basal skeleton of vertical acanthostyles and bundles of 
smooth styles; dermal skeleton of acanthoxeas. 

Spicules. Macroscleres: acanthostyles - 0.120 - 0.190 mm long and 
0 . 009 - 0.013 mm w ide; straight styles (often polytylotate) - 0.280 - 0.320 
mm long and 0.005 - 0. 007 mm wide; acanthoxeas - 0.144 - 0. 168 mm long 
and 0.005 mm wide. Microscleres: arcuate chelas - 0.027 - 0.030 mm long. 

DISTRIBUTION. Antarc tic shores (Wilhelm II Coast). Depth: 385 m. 

Genus Cr e 11 in a Hentschel 

Crellina tubifex Hentschel 
Hentschel. 1914: 110, Taf. IV, Fig.12, Taf. VII , Fig .14; Bun on , 1932: 327 . 

DIAGNOSIS. Body cushion-shaped (to 1. 9 cm high) with tubular 
outgrowths, maximum length 1 cm. Surface somewhat rough. Color : gray. 
Basal skeleton formed of vertical acanthostyles and fibers made up of 
smooth spicules. Dermal skeleton formed of bundles of acanthostrongyles. 

Spicules. Macroscleres: a canthostyles - 0.176 - 0.392 mm long and 
0.010 - 0.011 mm wide; anisostrongyles - 0.472 - 0.650 mm long and 
0. 007 - 0.008 mm wide; acanthostrongyles - 0.440 - 0.560 mm long and 

68 0.012 - 0.015 mm wide. 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast , South Shetland 

Islands). Depth: 200 - 385 m. 

Genus Ac ant ho x a Hentschel 

Acanthoxa werthi Hentschel 
Hentschel, 1914: 96. Taf. VII, Fig. 4. 

DIAGNOSIS. Body globular, to 3 cm high. Surface smooth. There are 
separate pore -bearing areas. Color: grayish yellow. The basal skeleton 
is formed of bundles of acanthostyles (some pinnate) and acanthoxeas 
scattered between them. The dermal skeleton is formed of bundles of 
slender styles. 

Spicules. Macroscleres : a canthostyles (spines in basal parts) -
0.456 - 0.504 mm long and 0.011 - 0.015 mm wide; acanthoxeas - 0.120 -
0.144 mm long and 0.002 - 0.003 mm wide; dermal styles - 0.312 - 0.360 mm 
long and 0.007 - 0.008 mm wide. No microscleres . 

DISTRIBUTION. Kerguelen Island. Depth (? ). 
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Genus Do 1 i ch a cant ha Hentschel 

Dolichacantha macrodon Hentschel 

Hentschel, 1914: 118, Taf. VIII . Fig. 4, 

DIAGNOSIS. Body crustose, up to 1.5 mm thick with tubular outgrowths 

(to 9 mm high). Surface fairly rough. Color: light gray. Basal skeleton 

formed of vertical acanthostyles of different lengths and subtylostyles 

whose pointed tips are directed toward the surface. The dermal skeleton 

is chiefly composed of tangentially but irregularly disposed tylostrongyles 

and acanthostrongyles. 
Spicules. Macroscleres: acanthostyles - 0.176 - 0.360 mm long and 

O. 009 - 0. 012 mm wide, subtylostyles (rough or slightly denticulated in the 

basal part) - 1.120 - 1.680 mm long and 0.020 - 0.023 mm wide; 

tylostrongyles - 0.770-1.472 mm long and 0.009 - 0.012 mm wide; 

acanthostrongyles (characteristic) with long spines at the apical end -

1.200 -1.456 mm long and 0.010 - 0.011 mm wide (length of the spinules up 

to 0.054 mm). Microscleres: palmate chelas - 0.020 - 0.023 mm long; 

sigmas - 0.046 - 0.180 mm long . 
DISTRIBUTION . Antarctic shores (Wilhelm II Coast). Depth: 385 m. 

Fam. CLATHRIIDAE 

Genus Clathria Schmidt 

Clathria toxipraedita Topsent (Plate XII , 15 - 24) 

Topsent, 1913: 620 , pl. V. fi g. 4 , pl. v'J, fig.12; Burton, 1932: 319; 1934: 32, pl.IV . fi gs. 2, 3, 

text- fig . 3. 

LOCALITIES. ·south Georgia and South Sandwich islands. 

DIAGNOSIS. Body membranous, globular or lobate and even bushy. 

Maximum height 7 cm. Color: grayish yellow or brown. Skeleton 

reticulo-fibrose. The fibers are formed of styles and pointed acantho-

69 styles p r otrude in some places. 
Spicules. Macroscleres: styles (some with small denticles at the tip 

or with a few spinules at the base) - 0.406 - 0.650 mm long and 0.011 -

0. 030 mm wide; acanthostyles - 0.100 - 0.220 mm long and 0.009 - 0.011 mm 

wide; subtylostyles (or anisotylotes) with slightly dentic ulated tips 0.228 -

0.320 mm long and 0. 005 - 0.012 mm wide. Microscleres: oval chelas 

(probably derivates of the palmate chelas) - 0.022 mm long; smooth toxas -

0.100 -1. 750 mm long and up to 0.007 mm wide; palmate chelas - 0.015 -

0.020 mm long. 
The skeleton of the sponge usually contains spicules which are 

transitional in size and spinulation between the regular styles and 

acanthostyles. The oval chelas mentioned in the first description are 

probably rarely found. 
DISTRIBUTION. Antarctic shores (Palmer Archipelago}, South Georgia, 

South Sandwich and Falkland islands . Depth: 93 - 178 m. 
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Clathria pauper Br¢ndsted (Plate XII, 4 - 6) 
Br,Sndsted, 1926: 3, fig. 3; Burton, 1938: 16 , 

LOCALITY. St. 46. 
DIAGNOSIS. Body crustose or formed of fused branches whose free 

ends are at most 4 cm long and 1 - 4 mm thick. The under side of the 
fused branches is a compact mass. The sponge is elastic and reaches a 
height of 14 cm. Color: gray. The basal skeleton is composed of 
longitudinal fibers (up to 0.1 mm wide) and their ramifications; the fibers 
are covered with acanthostyles; in some places these acanthostyles 
are connected with isolated styles, thus forming a reticulum. 

Spicules. Macroscleres: styles and subtylostyles (sometimes with 
slightly spinulated tips) - up to 0.650 -1.200 mm long and 0.020 mm wide; 
acanthostyles (slightly curved) - up to 0.250 mm long and 0.012 mm wide. 
Between these spicules transitional types can be found. No microscleres. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Wilkes Land). 
Depth: 512 - 64 0 m. 

Clathria lipochela Burton 
Burton, 1932: 319 , pl. IV , fig. 6- 7, text-fig. 29; 1934: 32; 1938: 16. 

DIAGNOSIS. Body fan-shaped, lamellar , porous and situated on a stalk . 
The skeleton is formed of an irregular reticulum with square meshes. 
The thick primary fibers are directed vertically toward the surface. The 
fibers, whose spongin content is very high, also contain smooth styles. 
In some places pointed acanthostyles protrude from the fibers. 

Spicules. Macroscleres: smooth styles (sometimes with a few 
denticles near the capitulum) - 0.210 - 0.220 mm long and 0.006 - 0.012 mm 
wide; acanthostyles - 0.090 mm long and 0.006 mm wide; dermal 
subtylostyles (scattered among the meshes of the basal skeleton) - 0.150 -
0.260 mm long and 0.003 - 0.004 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (George V Coast}, South Georgia and 
Falkland islands. Depth: 22 - 115 m. 

Genus Ophlitaspongia Bowerbank 

Ophlitaspongia thielei Burton 
Burton, 1932: 322, pl. LV, fig. 8, text-fig. 32; 1938: 16. 

DIAGNOSIS. Body globular (or branched) with bristly surface and 
outgrowths in the form of papillae or of twisted crests. The sponge is 
friable and very slightly elastic. The basal skeleton is a dense or loose 
reticulum of styles combined with fibers whose tips protrude slightly from 
the surface. The dermal skeleton is formed of vertical bundles of spicules. 

Spicules. Macroscleres: styles of the basal skeleton (slightly curved)-
0.360 - 0.510 mm long and 0.013 - 0.028 mm wide; dermal subtylostyles 
(sometimes slightly spinulated apically} - 0.230 - 0.320 mm long and 0.006 
mm wide. Microscleres: toxas (the large ones with spinulated ends) -
0.030 - 0.540 mm long; palmate chelas - 0.009 - 0.015 mm long. 

DISTRIBUTION. Antarctic shores (?), South Georgia Island. Depth: 
18-236m. 

Burton (1932: 321) also mentioned from South Georgia area another 
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species of this genus, 0. me m bran ace a (previously known from Juan 
Fernandez). Subsequently, however, he c oncluded that it is a synonym 

of 0. thielei. 

Genus Axociella Ballmann 

Axociella nidificata (Kirkpatrick) (Plate XII, 7 - 11) 

Kirkpatrick , 1907: 274(Ophlitaspongia): 1908: 25, pl.XXII, fi g.6, pl.XXIV, fig.5 

( 0 p h 1 it asp on gia); Burton, 1929: 433; 1932: 324. 

LOCALITIES. St. 44-A, 46, 198, 460; South Georgia (Clarke Rocks). 
DIAGNOSIS. Body globular, often constricted at the base (and forming 

a stalk); up to 15 cm high, densely covered with more or less cylindrical 
outgrowths which are the result of the fusion of many dichotomous branches. 
Color: gray, light brown or brown. The sponge is hard and friable. The 
basal skeleton is formed of axial pinnate fibers which in turn are formed 
of large styles. The dermal skeleton is formed of thin straight styles. 

Spicules. Macroscleres: smooth styles (slightly bent and fusiform) -
0.400 - 1.200 mm long and 0.015 - 0.060 mm wide; dermal styles (straight, 
slightly spinulated at the very tip) - 0.300 - 0.535 mm long and 0.009 -
0.010 mm wide. Microscleres - toxas up to 0.638 mm long and 0.006 mm 
wide. 

DISTRIBUTION. Antarctic shores (Banzare Coast, Wilkes Land, 
Victoria Land, South Shetland Islands , Mac-Robertson Coast), South Georgia 
Island. Depth: 93 - 540 m. 

Axociella flabellata (Topsent) (Plate XII, 12 - 14) 

Topsent, 191 6: 167(Oph lita spong ia): 1917: 41, pl.I. fig.4, pl.VI , fig.2(Ophlitasp 'ongia); 

Burton, 1929: 433; 1932: 325; 1934: 34. 

LOCALITIES. St. 46, 199, 336. 
71 DIAGNOSIS. Body membranous, lobate, stalked, up to 13 cm high. 

Surface smooth or slightly bristly. Consistency hard and friable. Color: 
beige, yellow or brown. The basal skeleton is reticular-fibrose and the 
dermal skeleton is formed of vertical bundles of spicules. 

Spicules. Macroscleres: styles of the basal skeleton - 0.540 -1.300 mm 
long and 0.022 - 0.060 mm wide; dermal styles (straight and with a few 
terminal spinules) - 0.250- 0.770 mm long and 0.006 - 0.013 mm wide. 
Microscleres: toxas (with spinulated tips) - 0.100 - 0.280 mm long. 

DISTRIBUTION. Antarctic shores (Wilkes Land, Oates Coast, Victoria 
Land, Graham Coast, Mac-Robertson Coast), South Georgia Island. Depth: 

75-700m. 

Axociella rameus Koltun sp. n. (Figure 17) 

TYPE SPECIMEN: No. 6600 at the Zoological Institute of the Academy 
of Sciences of the U. S. S. R. 

LOCALITY. St. 198. 
DIAGNOSIS. Body digitiform, slightly branching, 10 cm (and more) 

high; the branches are about 0. 5 cm thick. Surface minutely bristly 
(velvety). There is no dermal membrane. The sponge is hard, dense and 
friable. The basal skeleton is formed of an axis of longitudinal bundles and 
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(71) 

fibers of long styles. Toward the surface there is a layer of transverse 
bundles and isolated spicules (large styles) which participate in the 
structure of the dermal skeleton. The dermal skeleton is chiefly formed 
of bundles of radially disposed thin styles. In cross section the eore a nd 
separate dermal layer (about 0. 5 mm thick) are clearly seen . 

n 

.3 
5 

2 

FIG URE 17. A x o c i e Ila rameu s 
Koltun 

1-habitus; 2-large style; 3-thin 
( straight) sty le; 4-basal end of a 
thin style; 5-toxa . 

Spicules. Macroscleres: large styles -
0. 700 - 1.500 mm long and 0.021 - 0.042 mm 
wide; thin styles (with denticulated tips) -
0.550 - 0.870 mm long and 0.008 - 0.010 mm 
wide. Microscleres: toxas (with denticulated 
tips) - 0.190 - 0.350 mm long. 

DISTRIBUTION. Antarctic shores (Mac
Robertson Coast). Depth: 170 m. 

The form of the skeletal elements in the 
three species of Ax o c i e 11 a discussed above 
are very similar. The basic difference is the 
habitus of the three species (branched, 
membranous and pedunculate) and, consequently, 
the general appearance of the skeleton . The 
radical difference in the habitus of these 
species prevents our uniting them into one 
polymorphic species. 

Genus Pseudanchinoe Burton 

Pseudanchinoe toxifera (Topsent) 
Topsent, 1913: 621, pl.IV . fi g.7, pl.VI fig. 14( S t ylosrichon); 

1917:43, pl. IV fi g. 5(Anch in oe to xifera antar c ti ca): Burton, 
1929:434: 1932:325; 1934:39 . 

DIAGNOSIS. Body globular, usually with 
papilliform outgrowths on the upper surface; 
it is up to 15 cm high (and 12 cm wide). Surface 
smooth, dermal membrane thin and translucent. 
The sponge is soft, and brown or yellowish 
brown. The basal skeleton is formed of bundles 
and fibers, with acanthostyles protruding at 
more or less right angles. The dermal skeleton 
is formed of bundles of monacanths. 

Spicules. Macroscleres: styles of the basal 
skeleton (also tylostyles) with denticulated tips 
or with a few s pines as long as the spicule 
(acanthostyles) - 0.430 - 0.580 mm long and 
0. 012 - 0. 022 mm wide; acanthostyles 
(supplementary) - 0.070 - 0.250 mm long and 
0.004 - 0. 008 mm wide; thin subtylostyles 
(dermal) with denticles at the tip - 0.320 -
0.670 mm long and 0.004 - 0.011 mm wide; these 
may also be subtylostyles (like the dermal ones) 
which contribute to the fibers of the basal 
skeleton - 0. 700 - 0. 880 mm long and 0. 013 -

0. 01 7 mm wide. Microscleres: toxas of two types -0. 040-0. 090 and 0. 014-0. 02 0 
mm long (the first are 0. 0014 - 0. 0020 mm wide and the second ones 0. 001 mm). 11). 
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DISTRIBUTION. Antarctic shores (Victoria Land, Graham Coast), 

South Georgia, Falkland, Gough islands. Depth: 70 - 256 m. 

Genus Dictyociona Topsent 

Dictyociona terrae-novae (Dendy) 

Dendy, 1924: 353, pl.XII, fig. 5, pl.XIV , figs.9-13(Clathria); Burton, 1932: 324. 

DIAGNOSIS. Body formed of ramified and anastomosed branches and 

stalked; up to 16 cm high (the stalk is about 24 mm high and 7 mm wide, 

the branches about 3 mm wide). The sponge is dense and elastic; the stalk 

is hard, Surface minutely bristly; color: light brown. The basal skeleton 

is formed of converging pinnate fibers, consisting of large and small 

acanthostyles. The main fibers are in the center of the branch and are 

anastomosed with adjacent fibers going in the same direction. Secondary 

fibers originate from them and are directed toward the surface. The 

primary fibers have a high spongin content in which the basal ends of the 

spicules are embedded. Approaching the surface the amount of spongin in 

the secondary fibers decreases gradually and the ends of the fibers 

mingle with the dermal bundles of tylostyles. 
Spicules. Macroscleres: styles, with basal spinulation only (acantho

styles) - 0,420 - 0.600 mm long and 0.015 - 0.024 mm wide; small acantho

styles - 0.120 - 0.360 mm long and 0.017 - 0.025 mm wide; tylostyles (as 

a rule with minute spines at the tips) - 0.105 - 0.400 mm long and 0. 008 mm 

wide. Microscleres: palmate chelas - 0.008 - 0.011 mm wide; toxas (often 

slightly spinulated at the tips) - 0.065 - 0.090 mm long. 
This species is characterized by the considerable variability of 

spinulation in the styles forming the basal skeleton. Sometimes all the 

73 transitions from smooth styles to acanthostyles may be found in one 

specimen. 
DISTRIBUTION. South Georgia, New Zealand. Depth: 126 - 970 m. 

Genus Artemis ina Vosmaer 

Artemisina apollinis (Ridley and Dendy) 

Ridley and Dend y , 1886: 350(Amphilectus) ; 1887: 125, pl.XIX, fig.IO, fig.XXV, fig.2 

(Amphilectus); Kirkpatrick , 1908: 34, pl.XX, fig,4; Topsent, 1908: 22, pl.III, fig,4, pl.V, fig.I 

(d ianae); Hentschel, 1914: 70; Burton, 1929: 431; 1932: 323, 

DIAGNOSIS. Body funnel-shaped, cushionlike or globular, up to 8 cm 

high, soft and porous. Surface smooth. The dermal membrane appears 

as a thin film. Color: light gray, yellowish gray or light brown. The 

basal skeleton is an irregular meshwork of bundles, fibers and isolated 

spicules. The dermal skeleton is formed of a loose reticulum of thin 

tangential styles. 
Spicules. Microscleres: styles of the basal skeleton (sometimes with 

minute spinulation at the base) - 0.500 - 0.842 mm long and 0.013 - 0.021 mm 

wide. Microscleres: palmate chelas - 0.013 - 0.018 mm long; toxas (the 

large ones with spinulated ends) - 0.085 - 0.468 mm long. 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 

Graham Coast), South Georgia and Kerguelen islands, North Atlantic, 

Arctic. Depth: 36 - 380 m. 
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Artemisina plumosa Hentschel (Plate XI, 1 - 8) 

Hentschel, 1914: 70, T af.IV, Fig. 5 , Ta f. VI. Fig.I; 1914: 72( var. lipoc h ela) ; 1914: 72 , T af. Vl , 
Fig. 2 ( s tr o n gy la); Burton , 1929: 431; 1932: 323; 1934: 34; 1938: 17. 

LOCALITY. St. 335 . 
DIAGNOSIS. Body cushion-shaped, very often branched, up to 2.8 cm 

high. Surface bristly; color: °light gray or grayish yellow. Basal skeleton 
formed of ramified pinnate bundles and fibers which are composed of 
thick styles. The dermal skeleton consists of bundles of thick styles. 

Spicules. Macroscleres: large styles - 0.800 - 2.160 mm long and 
0.021 - 0.044 mm wide; small styles - 0,280 - 0.800 mm long and 0.015 -
0.040 mm wide; straight dermal styles - 0.344- 0.736 mm long and 
0.005 - 0.007 mm wide (there are also strongyles - derivates of these styles, 
with cut-off spinulated tips). Microscleres: palmate chelas - 0.008 - 0.012 
mm long; toxas - 0.096 - 0.272 mm long (sometimes spheres may also be 
found with 0. 006 - 0. 007 mm diameters). 

The size of the spicules may be subject to considerable variability in the 
different specimens. According to Burton (1938:17) the -chelas of this 
sponge reach 0. 035 mm in length, while in other specimens toxas may be 
lacking altogether; finally in still other specimens the chelas may not be 
present at all while toxas are very abundant. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, George V Coast, 
Graham Coast), Falkland Island. Depth: 125 - 900 m. 

Artemisina tubulosa Koltun sp. n. (Figure 18) 

TYPE SPECIMEN: No. 10836 in the collections of the Zoological 
Institute of the Academy of Sciences of the U. S. S. R. 

LOCALITY. St. 199. 
DIAGNOSIS. Body cylindrical, tubular, up to 10 cm high (the tube 

being 2.5 - 2.8 cm wide). The walls of the cylindrical body are thick and 
the internal cavity has a diameter of about 1 cm. The cavity opens at the 
tip of the sponge through an opening of the same diameter. The body is 
hard, rigid and friable with a bristly outer surface which is covered by a 
great number of low conules. The surface of the cavity is covered with 
round oscular openings (up to 2 mm in diameter), and is grayish yellow. 
The basal skeleton is reticular-fibrose. The fibers are radially directed 
toward the surface. Their terminal parts protrude over the surface, thus 
imparting a bristly character to the latter. The dermal skeleton is formed 
of bundles of spicules. 

Spicules. Macroscleres: large styles (slightly bent) - 0. 700 - 0.846 mm 
long and 0.028 - 0.034 mm wide; slender styles (with small terminal 
spinules)-0.460 - 0.480 mm long and O. 005 - 0. 008 mm wide; anisostrongyles 
with denticulated ends - 0.370 - 0.500 mm long and 0.005 - 0.008 mm wide 
(this type of spicule is, in fact, a derivate of the slender styles). 
Microscleres: palmate chelas - 0. 01 7 mm long; toxas (with denticulated 
ends) - 0.150 - 0.850 mm long and 0.008 mm wide. 

DISTRIBUTION. Antarctic shores (Mac -Robertson Coast). Depth: 
100 m. 
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FIGURE 18 . A rt em i s ina t ubulos a Koltun 

1-habit us; 2 -a fra gment of the sponge; 3-curved st yle; 4-sttaight 
st yle ; 5 - style 1,ith c ut-off pointed end (tylote); 6 , 7-tips of tylores; 
8 -palm ate chela ; 9 -roxa. 

Artemisina jovis Dendy 

Dend y , 1924: 343, pl. XII, fi g. 6; Burton, 1938: 17. 

DIAGNOSIS. Body fanlike, lamellar and pedunculated. The lamellar part 
of the body is 23.5 cm high with a stalk height of 6 cm (1.3 cm thick). One 
side of the body has pores while the other bears oscula. The dermal 
membrane is thin. The sponge is elastic but friable . The color is greenish 
y ellow . The basal skeleton is an irregular meshwork of styles; the 

75 spicules are usually reunited in loose bundles and fibers of different 
thicknesses. There are special dermal and subdermal skeletons which are 
formed of radial bundles and tangentially disposed styles in the dermal 
membrane. 

Spicules . Mac roscleres: styles of the basal skeleton - 0.390 mm long 
and 0. 024 mm wide ; styles o r subtylostyles (dermal and subdermal) -
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0.300 mm long and 0.012 mm wide. Microscleres: palmate chelas 0.012 
mm long; toxas (with rough tips) - 0 .100 mm long and 0.002 mm wide. 

DISTRIBUTION. Antarctic shores (Oates Coast), New Zealand. Depth : 
45 - 180 m. 

Genus Ache 1 id er ma Topsent 

Acheliderma topsenti Burton 

Burton , 1932: 318, pl. LIV, figs. 7-9. 

DIAGNOSIS. Body small, fanlike-digitiform. Surface uneven and 
bristly. The sponge is elastic and a yellowish color. The basal skeleton 
is an irregular meshwork of styles. The fibers are slightly plumose with 
protruding points of acanthostyles. The dermal skeleton is formed of 
tornotes. Such spicules in small numbers are also scattered over the 
internal skeleton, 

Spicules. Macroscleres: smooth styles (with small denticles at the 
tip) - 0.420 mm long and 0.009 mm wide; acanthostyles (slightly curved) -
0.150 mm long and 0. 007 mm wide; tornotes (with a few denticles at the 
ends) - 0. 225 mm long and 0.003 mm wide. Microscleres: palmate chelas 
- 0.021 mm long; toxas (smooth) - 0.060 - 0.480 mm long and 0.007 mm 
wide. 

DISTRIBUTION. South Georgia (Shag Rocks). Depth: 177 m. 

Genus Rhaphidophlus Ehlers 

Rhaphidophlus paucispiculus Burton 

Burton, 1932: 320, pl.LVI, fig.l, text-fig.30; 1938: 17 . 

DIAGNOSIS. Body globular, lo bate and tends to form digitiform 
outgrowths (branched). Surface uneven, covered with small conules. 
Color: light brown. Basal skeleton formed of bundles of styles 
perpendicular to the surface, or of an irregular reticulum of styles 
respectively situated at different angles. The dermal skeleton is formed 
of small tangentially disposed styles and radial bundles of styles. 

Spicules. Macroscleres: styles of the basal skeleton (smooth and 
slightly curved) - 0.540- 0.710 mm long and 0.024- 0.027 mm wide; dermal 
styles (to be found also among the meshes of the basal skeleton) - 0.240 -
0.310 mm long and 0.006 - 0.009 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast), South Georgia 
(Shag Rocks), Falkland islands. Depth: 74 - 198 m. 

Genus Myxodoryx Burton 

Myxodoryx hanitschi (Kirkpatrick) 
Kirkpatrick, 1907: 275(Lissomyxilla); 1908: 26, pl.XXII, fig.7, pl.XXVI, fig.4(Lissomyxilla); 

Hentschel , 1914: 108(Lissomyxilla); Topsent, 1917: 49(Lissomyxilla); Burton, 1929: 438; 1938: 14. 

DIAGNOSIS. Body globular, up to 5 cm high. Surface smooth. The 
dermal membrane thin. Color: gray or dark gray. The basal skeleton 
is ramified - fibrose or reticular, formed of smooth styles. Bundles of 
acanthostyles originate from the fibers and bundles which form the base of 
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the skeleton and extend at acute, outward-directed angles. The dermal 

membrane has a skeleton formed of tangential fibers (some of them lie 

at angles to the surface). 
Spicules. Macroscleres: smooth styles - 0.408 - 0.500 mm long and 

0.017 - 0.019 mm wide; acanthostyles - 0.190- 0.264 mm long and 0.014-

0. 018 mm wide; dermal strongyles (or subtylostyles with beaklike tip} -

0.315 - 0.380 mm long and 0.008 - 0.011 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 

Graham Coast). Depth: 180 - 612 m. 

Genus Microcio na Bowerbank 

Microciona basispinosa Burton 

Burton, 1934: 38 , pl. V, fi g. 2, text- fig . 11 , 1938; 17. 

DIAGNOSIS. Body crustose, up to 1 mm thick. The surface is almost 

smooth. The oscula are situated at the tip of papillae. Color: brown. 

The basal skeleton is formed of a basal layer of vertically disposed 

acanthostyles and long styles (smooth or with terminal denticulation). 

These styles are featherlike and surrounded by subtylostyles. The latter 

type of spicules may also be found in subdermal regions and as a component 

of the radial bundles which protrude through the dermal membrane. 

Spicules. Macroscleres: long styles - 0.350 - 0. 700 mm long and 

0.012 mm wide; acanthostyles - 0.100 - 0.280 mm long and 0.005 - 0.010 mm 

wide; subtylostyles (smooth or with apical spinulation) - 0.240 - 0.600 mm 

long and 0.004- 0.010 mm wide. Microscleres: toxas - 0.028 mm long. 

DISTRIBUTION. Macquarie and Falkland islands. Depth: 18 - 30 m. 

Genus Ectyomyxilla Lundbeck 

Ectyomyxilla mariana (Ridley and Dendy} 

Ridley and Dend y , 1887: 137, pl.X XV II , fi g.12( My x i lla) ; 1887: 138, pl.XXVIJ , fig.6( My xilla 

rn ariana var. rna ss a); Hentschel, 1914: 100, T af. VII , Fig. 6 ( My xilla rnariana var. t y lacantha); 

Burton, 1938: 13( var. t y lacantha). 

DIAGNOSIS. Body globular, up to 3. 7 cm high. The surface is smooth, 

but uneven and tuberculated. The sponge is soft, fairj.y loose (friable). 

Color: straw or yellowish gray. The basal skeleton is an irregular mesh

work of large acanthostyles. Small acanthostyles protrude from the spaces 

between the reticulum or are irregularly scattered in the body of the sponge. 

The dermal skeleton is formed of radial bundles and the dermal membrane, 

of tangentially disposed tylotes. 
77 Spicules . Macroscleres: large acanthostyles - 0.420 - 0.536 mm long 

and 0.010- 0.016 mm wide; small acanthostyles (acanthosubtylostyles) -

0.140 - 0.256 mm long and 0.006 - 0.012 mm wide; tylotes (with smooth or 

slightly spinulated tips} - 0.280 - 0.344 mm long and 0.004 - 0.009 mm wide. 

Microscleres: anchors - 0.031 - 0.047 mm long; sigmas - 0.056 - 0.068 

mm long. 
In several instances the small acanthostyles may be lacking altogether 

(Burton, 1938:13). 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Marion Island and 

SW Patagonia. Depth: 90 - 385 m. 
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Ectyomy:xilla chilensis (Thiele) (Plate XI, 24 - 28) 

Thiele, 1905: 443, Fig.22, 62(Myxilla); Hentschel, 1914: 103, Taf.JV, Fig.l0(kerguelensis); 

Bq,lndsted 1923: 142, fig.2l(Myxilla tornotata); Dendy, 1924: 364, pl.XV, figs. 16-21 

(Crellomyxilla intermedia); Burton, 1929: 437(Myxilla); 1934: 28( My xilla); 1938: 13 

(kerguelensis); Levi, 1956: 28, fig.4(kerguelensis); 1956: 30(Myxil la) . 

LOCALITY. St. 276 . 
DIAGNOSIS. Body globular, lobate, up to 9 cm high. Surface uneven, 

tuberculated and slightly porous. The basal skeleton is reticular (formed 
of triangular meshes) or reticular-fibrose. The dermal skeleton is formed 
of radial or tangential a canthostyles or tornotes. 

Spicules. Macroscleres: large acanthostyles - 0.140 - 0.300 mm long and 

0.008 - 0.017 mm wide; small acanthostyles - 0.056 - 0.190 mm long and 
0.004 - 0.012 mm wide; tornotes - 0.130 - 0.270 mm long and 0.004- 0.012 
mm wide. Microscleres: anchors - 0.010 - 0.028 mm long; sigmas -
0.017 - 0 . 045 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land), 
Kerguelen, Macquarie, Heard, Auckland, Campbell, New Zealand, 
Falkland Islands and Chile Coast. Depth: 1 - 380 m. 

The present specimen captured at Heard Island differs by its longer 
acanthostyles and tornotes, unlike those mentioned above. 

Genus Ectyodoryx Lundbeck 

Ectyodory:x antarctica (Hentschel) (Plate XI, 29 - 35) 

Hentschel, 1914: 102, Taf.VII , Fig.9(Lissodendoryx); Burton, 1932: 314. 

LOCALITIES. St . 13, 198. 
DIAGNOSIS. Body globular or digitiform, up to 7 .5 cm high (2.2 cm 

thick). Surface uneven, and very porous. Color: light gray. The basal 
skeleton is a regular reticulum formed of acanthostyles. The dermal 
skeleton is formed of tangentially and irregularly disposed diactines. 

Spicules. Macroscleres: large acanthostyles - 0.195 - 0.350 mm long 
and 0.012 - 0.018 mm wide; small acanthostyles - 0.090 - 0.200 mm long 
0. 006 - 0. 012 mm wide; tornotes (with small beaklike apical points) -
0.180 - 0.350 mm long and 0.004 - 0.006 mm wide. Microscleres: arcuate 
chelas - 0.013 - 0.033 mm long; sigmas - 0.018 - 0.030 mm long. 

7 8 In the first description of this species two groups of chelas were 
distinguished, large and small. However, there seems to be no justification 
for such a division since the chelas of both groups are the same shape and 
the differences in dimension are small. In this collection the chelas are 
0.027 - 0.033 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 
Mac-Robertson Coast) and South Georgia (Shag Rocks). Depth: 70 - 420 m. 

Ectyodory:x anacantha Hentschel (Plate XI, 9 - 15) 

Hentschel, 1914: 107, Taf.JV, Fig.11, Taf.VII, Fig.12(f rond osa var. anacantha); 

Burton, 1932: 314(frondosa var . anacantha) . 

LOCALITIES. St. 44-A, 164, 202, 460. 
DIAGNOSIS. Body globular, sometimes elongated and with narrow 

inferior part resembling a stalk about 5. 5 cm high. The surface is uneven, 
covered with numerous and dense small conules. The sponge is friable, 
nonelastic. Color: beige, brown or light yellow. The basal skeleton is 
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reticular. Closer to the surface pinnate fibers and bundles of styles and 
acanthostyles are found. The dermal skeleton is formed of diactines 
disposed radially and tangentially. 

Spicules. Macroscleres: styles with spinules at the very tips - 0. 360 -
0.664 mm long and 0.018 - 0.040 mm wide; acanthostyles - 0.176 - 0.300 mm 
long and 0. 008 - 0.01 7 mm wide; strongyles (with small terminal denticles)-
0.250 - 0.300 mm long and 0.007 - 0.010 mm wide. Microscleres: arcuate 
chelas - 0.017 - 0.025 mm long; sigmas of both types - 0.030 - 0.060 mm 
long and 0.017 - 0.025 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Lars Christensen Coast, Elephant [Mordvinov] Island). Depth: 320 - 540 m. 

Ectyodoryx ramilobosa (Topsent) (Plate XI, 16 - 23) 

Topsent. 1916: 167(Dendor y x); 1917: 47. pl.III . fi g.3. pl. VI. fi g. 6 (Dend o r y x); Burton. 1929: 
399; 1932: 314; 1934: 29, pl. III, fig. 3. 

LOCALITIES. St. 4, 18, 159, 198, 200, 330--A, 335; South Georgia 
(Clarke Rocks). 

DIAGNOSIS. Body elongated, up to 9 .5 cm high, with the lower part 
(sometimes on a short stalk) fastened to the substrate. The body is 
probably formed of a number of branches which are fused at their bases and 
which, by anastomoses, form a single unit divided into lobes by deep 
longitudinal furrows. The surface is uneven, covered with numerous small 
outgrowths. The dermal membrane lines the bottom of the furrows. The 
sponge is friable, very slightly elastic; it may be yellowish brown, beige 
or light gray. The basal skeleton is an irregular meshwork of large styles, 
with the points of small styles protruding through the spaces. The skeleton 
of the outgrowths is pinnate. 

Spicules. Macroscleres : large styles (with small spinules at the tips) -
0.400 - O. 760 mm long and 0.027 - 0.035 mm wide; small styles (similar to 
the large ones) - 0.200 - 0.350 mm long and 0.018 - 0.020 mm wide; dermal 
strongyles (with spinulated ends) - 0.240 - 0.320 mm long and 0.007 mm 
wide. Microscleres: arcuate chelas - 0. 020 - 0. 025 mm long; sigmas -
0.055 - 0.077 and 0.018 - 0.022 mm long. 

79 E. anacantha and E. ramilobosa are very similar in habitus and 
character of skeleton. Nevertheless they are separate species which differ 
clearly in a series of features (chiefly the form of the chelas). Hentschel 
(1914:105) recorded E. nobilis var. plumosa at Wilhelm II Coast. 
According to the description this seems to be rather E. ram i 1 obos a 
as illustrated by the habitus, the form of the chelas and the features of the 
other skeletal elements. The only difference is that in E. nob i li s var. 
p 1 um o s a the small styles are entirely spinulated, while in 
E. r am i 1 ob o s a they are smooth with the exception of the very tips. In 
some specimens of E. ram i 1 obos a one may find isolated small styles 
with scattered spinules on the body of the spicule as well; this fact induces 
me tentatively to consider E. nob i 1 is var. p 1 um o s a as identical to 
E. ram il obos a. If this synonymy is found to be true, the above diagnosis 
will have to be widened and the name will have to be changed to E. p 1 um o s a 
Hentschel according to the rules of priority. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Budd Coast, 
Adelie Coast, Victoria Land, Graham Coast, Mac-Robertson Coast}, 
South Georgia Island. Depth: 100 - 1340 m. 
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Ectyodoryx paupertas nobile (Ridley and Dendy) 

Ridley and Dendy, 1886:473(M yxilla nobilis, Myx ill a nobilis var. patagonica, My xi Ila 

nobili s var. bacillifera);l887:140, pl.XXVII, fi g. 15, pl.XXX , fig.2(M yx illa nobili s) : 1887: 142, 

pl.XXVII, fig. 13(Myx illa nobili s va r. patagonica) : 1887:142, pl. XXVII, fig .14( Myxilla nobili s 

var. b a c i Iii fe r a) ; Topsent, 1913:622 (Sty l ast y ch on no bi le var. pa ta g on i cum); Burton, 1929:399 

(nobilis); 1932:313; 1934: 29. 

DIAGNOSIS. Body globular or lobate, to 8 cm high (7 cm wide and 1.5 
cm thick) . Secondary lobes may appear on the body. The dermal 
membrane is filmlike. Surface uneven, bristly. The sponge is soft and 
elastic. Color: grayish yellow. The basal skeleton is an irregular mesh
work of plumose bundles of large styles and acanthostyles; here and there 
the plumose bundles are replaced by a triangular reticulum formed . of 
bundles with a canthostyles which protrude in the spaces. 

Spicules. Macroscleres: styles (spinulated or denticulated apically) -
0. 320- 0.520 mm long and 0.012 - 0.030 mm wide; acanthostyles - 0. 175 -
0 .190 mm long and 0.009 - 0.013 mm wide; dermal strongyles (or tylotes), 
often with slightly spinulated ends - 0.200 - 0.330 mm long and 0.004 -
0.006 mm wide. Microscleres: arcuate chelas - 0.024 - 0,044 mm long. 

This subspecies inhabits the South Atlantic (and the adjacent seas) 
and is considered a vicariant of the typical E. pauper ta s (Bowerbank) 
which lives in the North Atlantic. 

DISTRIBUTION. South Georgia, Falkland and Crozet islands, 
Patagonian Coast (north to La Plata). Depth: 131 - 411 m (and down to 
970 - 1155 m at South Georgia and Crozet islands). 

Genus Bipocillopsis Koltun gen. n. 

Sponges with reticular or reticular-fibrose skeleton formed of 
monactines (smooth or spinulated styles); there are also supplementary 
acanthostyles. The dermal skeleton is formed of smooth monactines (or 

80 anisodiactines). There are bipoc illi among the microscleres. 

Bipocillopsis nexus Koltun sp. n. (Figure 19) 

TYPE SPECIMENS: Nos. 10644, 11525 in the collections of the 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITIES. St. 46; Wilhelm II Coast. 
DIAGNOSIS . The sponge (to 10 cm high) appears as an intricate tangle 

of flattened branches (average width about 4 cm). The successive 
anastomoses and ramifications of the growing branches give the sponge its 
characteristic habitus. Where several branches grow together (chiefly near 
the base), the sponge acquires a foliaceous appearance. The sponge is soft, 
with an uneven surface, and minutely bristled. The dermal membrane is 
barely developed. Color: yellowish brown. The basal skeleton is a 
reticulum of short fibers extending along the branches, bundles of spicules and 

isolated spicules (acanthostyles); the latter often connect perpendicularly 
with adjacent fibers. The dermal skeleton is chiefly formed of diactine 
bundles, but also contains scattered acanthostyles. 

Spicules. Macroscleres: large acanthostyles with only basal 
spinulation) - 0.520 - 0.720 mm long and 0.015 - 0.25 mm wide; tornotes 
(tornotoxeas, pseudostyles) - 0.370 - 0.480 mm long and 0.005 - 0.007 mm 
wide. Microscleres: bipocilli - 0.016 - 0.020 mm long. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Wilkes Land). 
Depth: 310-400m. 
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FIGURE 19. Bipoc illopsis nexus Koltun 

1-habitus; 2- acanthostyle; 3 - acanthotylostyle; dermal style 
(anisotornote); 5-8 - bipocilli. 

Genus An ch in oe Gray 

Anchinoe areolata (Thiele) 

2 

Thiele, 1905: 452, Fig.23, 68(Hymedesm ia); Kirkpatrick, 1908: 24, pl.XXII , fig.3 
(H ymedesm ia); Burton, 1931:519, pl. I , fig. l, text-fig.3(Hymedesmia); 1932:315; 1934:3 0; 1938:13. 

DIAGNOSIS. Body globular, lobate, up to 12.5 cm high or in the form 
of crust (young specimens). The surface is uneven, frequently subdivided 
into rounded or elongated fields bearing pores or oscula. Color: yellowish 
brown. The basal skeleton is formed of an irregular reticulum of tornote 
bundles bearing perpendicularly disposed acanthostyles. The dermal 
skeleton is formed of radial bundles of tornotes. In the crustose forms 
the skeleton is formed of vertical a canthostyles and has a covering layer 
of short radial fibers of tornotes. In this case the dermal membrane also 
contains tornotes which are tangentially disposed. 
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Spicules. Macroscleres: acanthostyles (which can be divided into two 

size groups) - 0.120 - 0.240 mm long and 0.007 - 0.016 mm wide; tornotes 

(or oxeas) - 0.225 mm long and 0.008 mm wide. Microscleres: arcuate 

chelas - 0.025 mm long. 
DISTRIBUTION. Antarctic shores (Victoria Land), South Georgia 

and Falkland islands, and the coast of Chile. Depth: 22 - 245 m (and 

to 970 m). 

Anchinoe affinis Br¢ndsted 

Brtmdsted, 1924: 467, fig. 22; Burton, 1938: 13. 

DIAGNOSIS. Body crustose or rounded, up to 3 .5 cm high. The very 

small oscula are situated at the tips of craterlike protuberances (3 mm 

maximum diameter). The sponge is elastic, resilient. The dermal 

membrane is thin and translucent. Colo.·: light gray. The basal skeleton 

is formed of long, twisted and ramified fibers, which are interconnected 

at acute angles. The fibers are about 0.250 mm wide and formed of 

smooth spicules and supplementary acanthostyles with protruding points. 

The fibers are directed obliquely toward the surface and end in bundles 

of smooth diactines, the supporting elements of the dermal membrane. The 

skeleton of the dermal membrane is formed of chelas and sometimes of 

tangentially disposed acanthostyles. 
Spicules. Macroscleres: smooth diactines with diverse ends (strongyles, 

tylotes, tornotes) and even styles - 0.320 mm long and 0.005 - 0.006 mm 

82 wide; acanthostyles - 0.090 - 0.180 mm long and 0.0L, - 0.014 mm wide. 

Microscleres: arcuate chelas - 0.026 mm long. 
DISTRIBUTION. Antarctic shores (? ). New Zealand. Depth: 9 - 14 m. 

Anchinoe acanthochela Koltun sp. n. (Figure 20) 

TYPE SPECIMEN: No. 11407 at the Zoological Institute of the Academy 

of Sciences of the U. S. S. R. 
LOCALITY. St. 200. 
DIAGNOSIS. Body crustose, surface smooth. The dermal membrane is 

well developed, coriaceous and does not separate easily from the body. 

Color: beige. The basal skeleton is formed of bundles and fibers of 

smooth spicules. The dermal skeleton is a mass of microscleres and 

smooth styles. Acanthostyles may sometimes take part in the formation of 

the basal or dermal skeletons. 
Spicules. Macroscleres: styles (po.1.ytylotate) - 0.360 - 0.430 mm long 

and 0.006 - 0.008 ,mm wide; acanthostyies and acanthotylostyles (small 

ones) - 0.130- 0.250 mm long and 0.010- 0.012 mm wide. Microscleres: 

arcuate chelas (sometimes with a few spinules along the middle) - 0.030 -

0.035 mm long. 
This species is closely related to A. a ff in is Br9lndsted and differs 

from it by the smooth styles and the characteristic spinulation of the 

chelas. 
DISTRIBUTION. Antarctic shores (Mac-Robertson Coast). Depth: 

1340 m. 

83 



Anchinoe leptochela (Hentschel) 
Hentschel, 1914: 11 5 , Taf.VIII , Fig.2(H y medesmia); Burton, 1932: 315, pl.LIV, fig .11. 

DIAGNOSIS. Sponge crustose (in young specimens), cushion-shaped or 
globular, growing on stones. The surface is smooth and provided with 
low papillae (with apical oscula). Color: brown. The skeleton of 

2 
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FIGURE 20. Anchinoe 
acanthochela Koltun 

1-style (polytylotate) : 
2-acanthostyles; 3-5 -
arcuate chelas. 

s 

adult specimens is typical of the genus . In the 
crustose forms it is formed of vertical 
acanthostyles with a cover of tangential diactines 
(in the dermal membrane) . 

Spicules. Macroscleres: acanthostyles -
0.128 - 0.512 mm long and 0.009 - 0.019 mm wide; 
strongyles (anisostrongyles slightly 
polytylotate) - 0.312 - 0.364 mm long and 0.007 
mm wide. Microscleres: arcuate chelas -
0.026 - 0.0 30 m long. The acanthostyles may be 
subdivided into two size groups; the small ones 
are completely covered with spinules. 

DISTRIBUTION. Antarctic shores (Wilhelm 
II Coast), South Georgia Island. Depth: 
120 - 380 m. 

Anchinoe glaberri.ma (Topsent) 
(Plate XIII, 4 - 6) 

Topsent, 1917:46, pl.2, pl.VI, fig.3(Clathrissa);Dend y, 1924: 
370, pl. IX . fi g. 4, pl. XV, figs,22 - 26(P y loci er ma de mo n st rans); 
Burton, 1929:439(lat runculi oides, partim); 1932:325 
(latrunculi oides partim); 1934:30(latrunculioides partim). 

LOCALITIES. St. 46, 164, 199, 232, 331; 
at Lazarev base. 

DIAGNOSIS. Body irregularly flattened, but 
flattening is more regular in the adult 
specimens, which are up to 8 cm high (5 cm 
wide) . The surface of the young specimens is 
covered with papillae (up to 3 mm high) with 
apical pores and oscula. In adult or larger 
specimens the body is covered with dense 

83 suckerlike papillae. There are usually some exceptionally high papillae 
at the top of the sponge (up to 0.5 cm high). The dermal membrane is 
coriaceous. The sponge is soft and e l astic, beige, grayish yellow or 
grayish brown in color. The basal skeleton is formed of bundles and 
fibers of oxeas and acanthostyles. The dermal skeleton is formed of 
tangential oxeas. 

Spicules. Macroscleres: fusiform oxeas (as a rule straight) - 0.382 -
0.600 mm long and 0.011 - 0.023 mm wide; acanthostyles - 0.220 - 0.310 mm 
long and 0.011 - 0.020 mm wide. Microscleres: arcuate chelas - 0.022 -
0. 029 mm long. 

This species is characterized by the trend to reduced acanthostyles, 
even their complete disappearance (Py 1 ode rm a demons trans 
Dendy). Burton (1929:439), studying his own material, reached the conclusion 
that the latter species is identical with Ha 1 i ch on d r i a 1 at run cu 1 i o ides 
Ridley and Dendy, which has only oxeas in the skeleton. (Accordingly, he 
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considers it a form with reduced acanthostyles and chelas.) In fact these 
two sponges have much in common, such as the habitus and the character 
of the dermal membrane (chiefly in young specimens) and they are most 
probably genetically related. However, in my opinion, the differentiation 
of the skeleton is too advanced in H. 1 at run cu 1 i o ides for it to be 
considered synonymous withA. glaberrima. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Wilkes Land, Victoria Land, Princess Ragnhild Coast, Mac-Robertson 
Coast, Princess Astrid Coast), New Zealand. Depth: 90- 540 m. 

Fam. AXINELLIDAE 

Genus Axinella Schmidt 

Axinella mar iana Ridley and Dendy (Plate XIII, 7 - 10) 

Ridley and Dendy, 1887: 180, pl. XXXIV, fig. 1, pl. XL, fig. 2. 

LOCALITY. St. 270. 
DIAGNOSIS. Body rodlike or branched, arborescent, to 5 . 2 cm high . 

The branches are somwhat flattened. The stalk is about 3 mm thick . The 
surface of the branches is bristly and the sponge is soft. The skeleton has 
a dense axis formed of a mass of irregularly disposed short, curved 
styles; from this mass originate very long styles whose pointed ends 
radiate in every direction and even protrude from the surface of the 
sponge. 

Spicules. Macroscleres: short styles, arcuated in their basal part 
(smooth or minutely denticulated) - 0.162 - 0.348 mm long and 0.009 -
0.014 mm wide; large styles (or subtylostyles) -up to 2.2 mm long and 
0.030 mm wide. 

DISTRIBUTION. Prince Edward and Marion islands . Depth : 90 - 220 m. 

Genus Eurypon Gray 

Eurypon miniaceum Thiele (Plate XIII, 1 - 3) 
Thiele, 1905: 446, Fig.64; Hentschel, 1914: 121, Taf.v m . Fig.6(Raspailia irregularis): Burton, 

1932: 325; 1934: 34. 

LOCALITIES. St. 23, 28, 264. 
DIAGNOSIS. Body clavate or arbores cent (ramified), soft, up to 4 cm 

high. Surface bristly. Color: brown or light gray. Skeleton formed of 
longitudinal fibers and from which bundles of styles diverge, which 
protrude through the surface of the sponge and are locally surrounded by 
small dermal spicules. 

Spicules. Macroscleres: large styles (usually slightly bent) - 2. 3 -
2.4 mm long and 0.015 - 0. 050 mm wide; acanthostyles (with large 
spherical heads) - 0.130 - 270 mm long and 0.010- 0.12 mm wide 
(diameter of head 0.018 - 0. 020 mm); dermal styles (bent in the middle and 
sometimes centrotylotate) - 0.390 - 0. 730 mm long and 0.005 - 0.006 mm 
wide. In addition to these spicules the typical form of this species is 
characterized by smooth tylostyles 0.800 mm l ong and 0. 020 mm wide and 
by acanthostyles of characteristic form (Thiele, 1905:446, Figure 64f). 
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The specimens I studied are identical with Rasp a i 1 i a i r reg u 1 a r is 
Hentschel and differ from the type by the habitus. The type is a crustose 
growth and is, therefore, similar to the young specimens in the present 
material. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Knox Coast, 
Palmer Archipelago), South Georgia Island and South African coast. 
Depth: 35 - 660 m. 

Genus Hom ax in el la Topsent 

Homaxinella balfourensis (Ridley and Dendy) (Plate XIII, 11 - 12) 

Ridley and Dendy, 1887: 179, pl.XXXJJI. fig.l(Axinella); Topsent, 1908: 32, pl.II, fig.4, pl.JJI , 
fig. 6. pl. V. fig. 2 (Ax in e I la s up ra tu me sc en s) ; Hentschel. 1914:122 (A x in e I la supra tu me seen s); 
Topsem, 1917:38 ( s up rat u me sc ens); Button, 1929:443(s up rat u me sc ens); 1932:330( supra tu me sc ens); 
1934:42. 

LOCALITIES. St. 18, 28, 44-A, 122, 185; Wilhelm II Coast. 
DIAGNOSIS. Body clavate or ramified and arborescent, up to 30 cm 

high. The lower branches have a dense structure, the upper ones are 
broadened and of loose consistency (in rare cases the body is globular and 
situated on a small stalk). Surface smooth. Color: yellowish gray or 
light gray. The skeleton is formed of an axial rod and short radial fibers 
which are directed toward the surface, and of dermal bundles of spicules 
disposed at right angles to the surface. Sometimes the spicules of the 
dermal skeleton tend to become tangentially disposed. 

Spicules. Macroscleres: styles of different sizes (among them large 
styles forming the axis, and small dermal styles may be distinguished) -
0.116 - 0.720 mm long and 0.003 - 0.01 3 mm wide. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary 
Coast, Knox Coast, Banzare Coast, Victoria Land, Graham Coast, Prydz 
Bay), South Georgia and Kerguelen i slands . Depth: 38 - 550 m. 

Genus Raspailia Nardo 

Raspailia flagelliformis Ridley and Dendy 
Ridley and Dendy, 1886: 482; 1887: 190, pl. XXX IX, fig. 1. 

DIAGNOSIS. Body elongate, rodlike, ramified; the stalk is cylindrical, 
very long and curved, up to 42. 5 cm high (diameter of the branches about 
4 mm). Every branch is formed of a dense elastic axis covered with a 
thick layer of soft tissue. Color: grayish yellow or gray. The axial 
skeleton contains a large amount of spongin; the spicules in the axis are 
chiefly disposed vertically (in dense bundles); beginning at the central 
axis and radiating toward the surface are short fibers and bundles of 
spicules which end at the surface in velvety conules: they are formed of 
bundles of small spicules (styles and subtylostyles), smaller than the other 
spicules of the sponge. 

Spicules. Macroscleres: large, homogeneous styles - 0.440 - 0.500 mm 
long and 0.009 - 0.012 mm wide; dermal styles - 0.250 - 0.315 mm long and 
0.003 - 0.006 mm wide. No microscleres. 

DISTRIBUTION. Kerguelen Island, Cape of Good Hope. Depth: 
18-64m. 
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Genus Bub a r is Gray 

Bubaris vermiculata (Bowerbank) 
Bowerbank, 1866: 14l(H ym era ph i a ) ; 1874: 67 , pl.XXVI, fig.l-3(H y meraphia); Dendy, 1924: 

351; Burton, 1932: 333; Koltun, 1959: 200 , fig.158 (Axi ne l la). 

DIAGNOSIS. The sponge is crustose or elongated, foliaceous (often 
lobate), upto 10 cm high. Surface bristly. Live specimens are red, 
while specimens preserved in alcohol are yellowish white or gray. The 
skeleton of elongated specimens is formed of an axis of branched short 
fibers; that of the crustose ones is composed of superposed bundles and 
isolated spicules. 

Spicules. Macroscleres: styles - 0.426 - 2.496 mm long and 0.010 -
0.038 mm wide; strongyles (and oxeas) irregularly bent (twisted) -
0.208 - 0.588 mm long and 0.006 - 0.015 mm wide. 

DISTRIBUTION. Kerguelen, Marion and Tristan da Cunha islands, New 
Zealand, North Atlantic, Arctic. Depth: 9 - 290 m (and down to 1360 m 
near the Azores). 

Bubaris antarctica Koltun sp. n. (Figure 21) 

TYPE SPECIMEN: No. 11804 in the collection of the Zoological 
Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITY. St. 460. 
DIAGNOSIS. Body globular, slightly elongated, with a narrow basal 

part, up to 5.5 cm high (2.5 cm wide). The body is rigid; surface uneven, 
covered with tubercles and conules. The dermal membrane is filmlike, 
easily separated from the body and devoid of skeleton. Color: brown. 
The basal skeleton is formed of fibers composed of oxeas, which are 
strongly and irregularly curved, and straight styles; such styles, united 
in bundles, also form the dermal skeleton and protrude above the super
ficial conules and tubercles. 

86 Spicules. Macroscleres: curved oxeas (often with blunt ends) -
0.500 - 1.300 mm long and 0.021 - 0.050 mm wide; straight styles - 0.980 -
2.400 mm long and 0.030 - 0.052 mm wide. No microscleres. 

The new species is closely related to B. mu r ray i Topsent (1913: 616). 
DISTRIBUTION. Antarctic shores (Elephant [Mordvinov) Island). 

Depth: 370 m. 

Genus Pl ic ate 11 ops is Burton 

Plicatellopsis fragilis Koltun sp. n. (Figure 22) 

TYPE SPECIMEN: No. 6647 in the collection of the Zoological Institute 
of the Academy of Sciences of the U.S. S. R. 

LOCALITIES. St. 282, 283, 335. 
DIAGNOSIS. Body lamellar, friable, up to 6 cm high (and even 

more), 0.8 cm thick. On both sides of the sponge there are numerous 
87 pores and oscula (diameter of 1 mm) on the surface. Color: brown. The 

basal skeleton is an irregular r~culum of poorly developed longitudinal 
fibers, bundles and isolated spicules. The dermal skeleton is also reduced 
and composed chiefly of tangential styles. The surface of the sponge is 
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minutely bristled owing to the large protruding styles (isolated or more 

frequently in bundles of 2 - 3 spicules). 

Spicules. Macroscleres: large styles (and subtylostyles) - 0.550 -

0.800 mm long and 0. 020 - 0.030 mm wide; small styles (to subtylostyles) 

0.250 - 0.380 mm long and 0.006 -

0.011 mm wide . No microscleres. 
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FIGURE 21. Bubaris antarct1ca 

Koltun 

1 -habitus; 2, 3 - styles; 4, 5-oxeas. 
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Owing to the considerable 
friability of this sponge our 
collections contain only a large 

number of fragments. Intact 

3 
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FIGURE 22. Plicatellop s is 

fr a g i 1 is Koltun 

l -habitus; 2, 3 - styles . 
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specimens are apparently funnel-shaped . This species is very closely 
related to P 1 i cat e 11 a exp ans a Thiele and Rh aphid op h 1 us 
paucispiculus. 

DISTRIBUTION. Antarct ic shores (Queen Mary Coast, George V 
Coast). Depth: 470 - 1625 .m . 

Genus Pseudos u be rites Topsent 

Pseudosuberites sulcatus (Thiele) 
Thiele , 1905: 417, Fig.27, 39(Suberites), Fig.26, 40(Sube ri te s digitatus): Topst'nt, 1913: 

614 , pl.IV, fig.5(exalbicans); Bril!ndsted , 1923: 160, figs.33 - 35(Suberites ramosus, S . 

anastomosus, S. incrustans): Burton, 1930: 334; 1932: 336; 1934: 45, pl. V, fi g.2, pl.VI, figs.1 - b. 

DIAGNOSIS. Body crustose or globular, lobate or ramified, up to 16 
cm high. Surface tuberculated to varying extents. The sponge is most 
fr equently soft, even flaccid. Maximum diameter of the oscula 3 mm . 
Thin dermal membrane. Color: light gray, straw gray or reddish. The 
basal skeleton is a fairly irregular reticulum of fibers, bundles and 
isolated i rregularl y scattered spicules. The dermal skeleton is formed 
of tangential spicules or only of tangential bundles of spicules. The dermal 
spicules are, as a rule, somewhat smaller than the spicules of the basal 
skeleton. 

Spicules. Macroscleres: tylostyles (large and small ones) - 0.130 -
0.530 mm long and 0.005 - 0.013 mm wide. No microscleres. 

DISTRIBUTION. South Georgia, Falkland, Gough, Campbell and Tierra 
del Fuego islands. Depth: 1 - 236 m. 

Pseudosuberites antarcticus Carter (Plate IV , 19 - 21) 
Carter, 1876: 39l(Suberites); Ridley and Dendy, 1887: 201, pl.XL\!, fig.7(Suberit<!s): Topsent, 

1902: 29(Suberites). 

LOCALITIES. St. 189, 199, 276. 
DIAGNOSIS. Body grows vertically and is ramified (rounded in young 

specimens). The branches are long and cylindrical, sometimes 
anastomosed. The sponge reaches a height of 15 cm and the branches a 
diameter of 0. 6 - 0.8 cm. The sponge is dense, slightly elastic. The 
surface is almost smooth. The dermal membrane is thin, translucent. 
The small oscula are on the branches. Color: light gray, yellowish or 
dark brown. The skeleton has a central axis of densely packed vertical 
tylostyles with radial bundles of s picules originating from their surface. 
Close to the surface there may also be more or less horizontally disposed 
spicules. 

Spicules. Macroscleres: tylostyles (with rounded heads), often slightly 
fusiform - 0.175 - 1.200 mm long and 0.09 - 0. 025 mm wide. The smaller 
styles are located near the surface. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Ross Sea, 
Bellingshausen Sea, Mac-Robertson Coast), Heard and Kerguelen islands. 
Depth: 126 - 450 m. 

Pseudosuberites hyalinus (Ridley and Dendy) (Plate XIV, 14) 
Ridley and Dendy, 1887: 168 , pl.XL\!, fig.o(Hymen iac idon); Kirkpatrick, 1908: 21, pl.XXVI, 

fi g. 7; Hentschel , 1914: 52(var, compacta): 1914: 53, Taf.!V. Fig.l( va r. compacta):Topsent, 1917: 

37; Burton, 1929: 445. 

LOCALITIES. St. 44-A, 199, 335, 336, 460. 
DIAGNOSIS. Body globular, lamellar, cylindrical or round, up to 8 cm 
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high. Surface smooth or bristly (the sponge usually contains large 
quantities of foreign matter). The sponge is soft, elastic, sometimes 
with large pores, flaccid. The dermal membrane is filmlike. 
Maximum diameter of oscula 4 mm. Color: light gray, yellowish gray 
or brown. The basal skeleton is formed of diffuse spicules and loose 
bundles of spicules or fibers. The dermal skeleton is formed of tangential
ly disposed spicules. 

Spicules . Macroscleres: tylostyles (to styles) - 0.300 - 1.200 mm long 
and up to 0.026 mm wide. 

Burton (1929:445) mentions specimens of P. ex a 1 bi cans from 
Victoria Land, which should probably be referred to the present species. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast 
George V Coast , Oates Coast, Victoria Land, Elephant [Mordvinov] 
Islands, Mac-Robertson Coast), southwestern Patagonia, Mediterranean. 
Depth: 100- 650 m (and to 900 m). 

Pseudosuberites mollis Ridley and Dendy (Plate V, 13) 

Ridley and Dendy , 1887: 204 , pl.XL! . fig .4 , pl. XLV, fi g. 4( S ube ri te s). 

LOCALITY. St. 282. 
DIAGNOSIS. The sponge grows vertically, and is lobate and stalked, 

up to 7.5 cm high. Surface minutely bristly. Dermal membrane filmlike. 
Body very soft, elastic. The stalk is hard and friable. Color: pale 
yellow. The skeleton of the soft part is a fairly diffuse reticulum of loose 
bundles and fibers which are dire cted more or less vertically toward the 
surface of the sponge. Near the surface the fibers are fragmented into 
bundles of smaller spicules. The skeleton of the stalk is formed of a 
dense and well-developed central axis, with very loose bundles originating 
from it and moving toward the surface. 

Spicules. Macroscleres: tylostyles (with hemispherical or spherical 
heads), cylindrical or slightly fusiform - 0.400 - 2.200 mm long and 
0.009 - 0.042 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast), Crozet Islands. 
Depth: 470-990'm. 

Pseudosuberites nudus Koltun sp. n. (Figure 23) 

TYPE SPECIMENS: Nos. 6244, 6335 in the collections of the Zoological 
Institute of the Academy of Sciences of the U.S. S. R. 

LOCALITIES. St. 44-A; Wilhelm II Coast. 
DIAGNOSIS. Body globular, lobate. Surface smooth. The dermal 

membrane is thin, parchmentlike and separates easily from the body. 
Color: brownish gray. The sponge is elastic, very flaccid, with many 
internal cavities. The basal skeleton is formed of branched fibers (of 
large styles) among which isolated tylostyles or bundles and fibers of 
them are scattered in a fairly disorderly way. The dermal skeleton is 
basically formed of small tangential tylostyles. 

Spicules. Macroscleres: fusiform styles (to subtylostyles) 1. 3 - 2. O mm 
long and 0.027 - 0.052 mm wide; tylostyles - 0.4 - 1.2 mm long and 0.008 -
0.020 mm wide. In addition to these spicules there are also forms which 
are transitional in size and shape. The tylostyles usually have a small 
depression in the middle of the capitulum. 

90 



90 

(89) 

3 
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FIGURE 23. Pseudosube -
ri tes nu du s Kol tun 

1-habitus; 2-large style: 
3-tylostyle. 

DISTRIBUTION. Antarctic shores (Wilhelm 
II Coast, Banzare Coast). Depth: 320 - 420 m. 

Genus Rhizaxinella Keller 

Rhizaxinella australiensis Hentschel 
Hentschel, 1909:397, Taf. XXII, Fig. 4, 5, text-fig. 27, 28; 

Burton, 1929:443; 1932:331. 

DIAGNOSIS. Body clavate or more frequently 
irregularly branching into thick branches which 
are sometimes anastomosed. Maximum height 
20 cm. The branches are 1.2 cm thick. The 
surface is smooth or slightly rough. Color: 
light grayish yellow. The oscula are situated 
on the tops of conical outgrowths. The skeleton 
resembles an axis of parallel spicules; bundles 
originate here and continue toward the surface. 
The axial skeleton may be clearly distinguished 
or only slightly differentiated from the rest of 
the skeleton. 

Spicules. Macroscleres: large tylostyles (of 
the axial skeleton) of cylindrical form, with round 
and clearly delimited heads - 0.5 -1.2 mm long 
and 0. 009 - 0. 019 mm wide; small tylostyles 
(of the superficial layer) more fusiform than the 
first type - 0.240 - 0.500 mm long and 0.009 -
0.012 mm wide; sometimes also styles and 
tylostrongyles may be found. No microscleres. 

DISTRIBUTION. Antarctic shores (Oates 
Coast, Victoria Land, Palmer Archipelago, 
South Shetland Island), South Georgia and 
Falkland islands, Australia. Depth: 1 - 411 m. 

Genus Rhabdermia Topsent 

Rhabdermia coralloides Dendy 
Dendy, 1924: 357, pl. XII. fig. 3 , pl. XV. figs.1 -4; Burton. 1929:435. 

DIAGNOSIS. Body globular, to 12 cm high, with 
thick anastomosed branches which are about 12 cm 
in diameter. The form of the sponge resembles a 
madrepore coral. Surface uneven, granulose 
because of the slightly protruding fibers of the 
skeleton. The sponge is very friable. Color: pale 
grayish yellow. Dermal membrane thin. The basal 
skeleton is formed of a very compact reticulum of 
short fibers, or more often bundles or isolated 
spicules. In the interior of the body the reticulum 
has triangular meshes, while nearer to the 
surface the meshes tend to become square. 

There is no s pecial dermal skeleton. The dermal membrane contains only 
microscleres. 
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Spicules. Macroscleres: acanthostyles {rhabdostyles) with strongly 
bent basal par t-0.340mm long and 0.0 34 mm wide. Mic roscleres: microstyles 
0. 040mm long and 0. 002 mm wide; microoxea s {with a more or less developed 
median arch)-0. 032 mm l ong and 0. 0026 mm wide; twisted sigmas -0 .00 8 long. 

DISTRIBUTION. Antarctic shores (Vic toria Land) , New Zealand. 
Depth: 126 - 252 mm. 

Fam. HALICHONDRIIDAE 

Genus Halichondria Fleming 

Halichondria panicea (Pallas) 
Pallas, 1766: 388(Spongia): Bowerbank, 1874: 97, pl.XXIX,XL; Thiele, 1905: 458, Fig. 3, 73 

(pr os tata): Hentschel , 1914: 135; Burton, 1929: 421; 1934: 43; Levi , 1956: 32, fig.6: Koltun, 1959: 205 . 

LOCALITY. Littoral of Kerguelen Island. 
DIAGNOSIS. Body globular, cushion-shaped or c rustose {sometimes 

tubular), up to 20 cm high. Surface smooth, dermal membrane thin, 
separates easily from body in pieces. The pores are large, the oscula 
sometimes raised or on conule s . The sponge is usually fairly dense. 
Color: dark gray, yellowish gray {preserved in alcohol), orange or 
greenish {living). The basal skeleton is an irregular or unclear reticulum 
of loose bundles and isolated spicules; sometimes there are also longer 
fibers. The dermal skeleton is formed of tangential spicules, often 
forming a so-called halichondr oid reticulum, 

Spicules, Macroscleres: oxeas (slightly curved, pointed) - 0.3 00 -
1.100 mm long and 0.008 - 0.020 mm wide, No mic roscleres. 

DISTRIBUTION. Antarctic shores {Wilhelm II Coast), Falkland and 
Kerguelen islands, shores of Chile and South Africa; everywhere in the 
northern hemisphere. Depth: 0 - 101 m {down to 385 m, Wilhelm II 
Coast). 

The fragment labeled Ha 1 i ch on d r i a sp. (b) which was found by the 
"Challenger" (1873) near Marion Island (Ridley and De ndy, 1887 :8) 
probably also belongs to this species. 

Halichondria variabilis (Ridley) 

?Carter, 1879:287(Thal ys i as s u btriangular is) : Rid ley , 1884:415, pl.XXXIX, fi g.N, pl.XL!. 

fig . T(Schmid ti a ); Ridley and Dendy, 1886: 327(Pe tr osia sim i lis, Pet r osia truncata) : 1887: 

11, pl.II, fig.11, pl.III, fig . 6 ( Pet r os ia similis var. massa): 1887: 12, pl.II, fi g. 13, pl.III, fi g.5 

(Petrosia s imili s var. compacta ) ; 1887: 13, pl.II , fig. 12(Petrosia v ariabilis): Topsent, 1902: 

11, pl.II, fig.9(Petrosia variabil i s); 1908: 15, pl.II. figs.1 , 5 , pl.V, fig.9(Pe ll ina depellens) ; 

1913: 638(Petros ia depellens); Burton, 1926b: 74(Reniera tabernacula): 1929: 421. 

LOCALITY. St. 122. 
DIAGNOSIS. Body varies from globular to lobate or ramified, up to 

16 cm high , Surface smooth. The dermal membrane is well developed but 
difficult to separate from the body. At the surface, its minutely reticular 
structure is clearly visible. The oscula are usually large (to 0,6 mm in 
diameter) and slightly raised above the surface. The sponge is usually only 
slightly elastic and friabl e . Color: light gray, grayish yellow or yellowish 
brown. The skeleton is reticular (sometimes fairly regular), formed of 
primary and se condary fibers. Spongin never occurs in large amounts. 
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Spicules. Macroscleres: oxeas - 0.170 - 0.450 mm long and 0.006 -
0.022 mm wide. No microscleres. 

In our collection specimens of this sponge have the shape of flat, slender rods 
(somewhat branched), 4 mm thick. Some of them form growths on algae 
and thus have the form of their substrate. The oxeas are straight or 
slightly bent, 0.280 - 0.400 mm long and 0.008 - 0.012 mm wide. 

DISTRIBUTION. Antarctic shores (Graham Coast), Kerguelen, Heard 
and Falkland islands, South America, South Africa, Australia, Philippines, 
Indian Ocean. Depth: 12 - 450 m. 

Halichondria hentscheli Koltun sp. n. (Plate XIII, 13 - 15) 
Hentschel, 1914: 135(Halichondria sp. 1) . 

LOCALITIES. St. 44-A, 202, 282. 
DIAGNOSIS. Body globular, to 7 cm high. Dermal membrane filmlike. 

The sponge is soft with large pores, and very flaccid. Color: light 
gray, beige or light yellow. The basal skeleton is formed of an irregular 
reticulum of loose fibers and scattered spicules. 

Spicules. Macroscleres: oxeas (large and small ones) - 0.550 - 1.680 
mm long and 0.009 - 0.023 mm wide. 

This species closely resembles H. panic ea and differs by the looser 
body and the dimensions of the spicules. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary 
Coast, Lars Christensen Coast). Depth: 320 - 560 m. 

Genus Eu mast ia Schmidt 

Eumastia attenuata Topsent 
Topsent, 1915: 35, figs.1,2: Bunon, 1934: 44, pl.IV, fig.5. 

DIAGNOSIS. Body cushion-shaped or globular, to 3 cm high. Surface 
provided with cylindrical papillae, up to 0.5 - 0.9 mm high. Dermal 
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membrane thin, filmlike, easily separable into pieces. The sponge is fairly 
dense, somewhat friable. Color: pale yellow to orange. Both basal and 
dermal skeleton are of the halichondroid type. 

Spicules. Macroscleres: oxeas - 0,330 - 0.640 mm long and 0.003 -
0. 010 mm wide. Among the spicules one can also find oxeas with produced 
and pointed ends as well as thick oxeas with mucrolike tips. 

DISTRIBUTION. South Georgia and Falkland islands. Depth: 3 - 16 m. 

Genus Hymen ia c idon Bowerbank 

Hymeniacidon fernandezi Thiele 
Thiele, 1905: 422: Topsent, 1913: 615, pl. II, fig. 6: Burton, 1934: 41. 

DIAGNOSIS. Body crustose, cushion-shaped (or hemispherical}, up to 
2 cm high. Surface uneven, with small tubercles. Oscula with diameter 
of about 2 mm. The dermal membrane is easily separable from the body. 
Color: light yellow. The basal skeleton is an unclear meshwork of bundles 
and tangential isolated spicules of the dermal membrane. 
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Spicules. Macroscleres: styles - 0.300 - 0.400 mm long and 0.007 -

0.010 mm wide. 
DISTRIBUTION. 

Fernandez Islands). 
South Georgia, Falkland islands, Chile Coast (Juan 
Depth: 18 - 100 m. 

Hymeniacidon kerguelensis Hentschel 

Hentschel, 1914. 123, Taf.VIII, Fig.7; 1914. 124, Taf. VIII, Fig.8(var. capensis). 

LOCALITY. Littoral of Kerguelen Island. 
DIAGNOSIS. Body globular (9 cm high), crustose or cushion-shaped 

(2 cm thick). Surface ribbed, porous. Oscula with maximum diameter of 

5 cm, some on conical prominences. Color: light gray or gray. 

Skeleton irregular, often an unclear reticulum of bundles, isolated 

spicules and loose fibers. 
Spicules. Macroscleres: styles - 0.208 - 0.264 mm long and 0.006 -

0.007 mm wide. 
DISTRIBUTION. Kerguelen Island and South Africa. Depth: littoral. 

Hymeniacidon torquata Topsent 

Topsent, 1908: 34, pl.V , fig.ll(Hymeniacidon sp.); 1917: 40. 

DIAGNOSIS. Body a thin membrane (3 mm thick) or resembling a 

vertical growth on algae or bryozoan branches. Surface minutely 

tuberculated, wrinkled, slightly bristly. Color: light brown. Basal 

skeleton diffuse, formed of bundles; occasionally fibers may be found. 

The dermal skeleton is formed of tangential spicules. 
Spicules. Macroscleres: styles and subtylostyles - 0.500 - 0.570 mm 

long and 0.012 - 0,013 mm wide. The styles usually have a slightly inflated 

head (subtylostyles), and among them styles 0.330 mm long and 0.011 mm 

wide may be found. 
93 DISTRIBUTION. Antarctic shores (Graham Coast). Depth: 25 m. 

Hentschel (1914:125) identifies with this species {Hymeniacidon sp. 

Topsent) a fragment of a lamellar sponge found at a great depth (3397 m) 

north of Wilhelm II Coast; the length of the styles and subtylostyles of 

this specimen vary between 0.328 and 0.720 mm. 

Hymeniacidon insutus Koltun sp. n. {Figure 24) 

TYPE SPECIMEN: No. 6651 in the collections of the Zoological Institute 

of the Academy of Sciences of the U. S. S. R. 
LOCALITY. St. 460. 
DIAGNOSIS. Body massive, often laterally flattened (loaflike), 

4 cm high {7 cm wide). Surface covered with small tubercles or conuli. 

The dermal membrane is thin, coriaceous, friable and separates easily from 

the body. The sponge is fairly flaccid, porous. The subdermal cavities are 

well developed. Some of the oscula have a diameter of 2 mm. Color: 

grayish brown or brown. The basal skeleton is an irregular meshwork of 

fibers (8 spicules thick) bundles and isolated spicules. The dermal skeleton 

is formed of tangentially disposed spicules {chiefly small styles), which 

form a wide-meshed reticulum. 
Spicules. Macroscleres: large styles (slightly fusiform) - 1.0 -1.5 mm 

long and 0.034 - 0.050 mm wide; small styles - 0.390 - 0.660 mm long and 
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0.010 - 0.016 mm wide. The spicules are often strongly bent. The small 
styles are concentrated chiefly in the dermal membrane. There is a 
tendency to form subtylostyles. 

DISTRIBUTION. Antarctic shores (Elephant [Mordvinov] Island). 
Depth: 370 m. 

3 

2 

FIGURE 24. H y menia c idon 

Ko ltun 

1-habitus; 2. 3-styles. 

i 11 S U t US 

In the present colle ction there are 
two small specimens (belonging to the 
loafiike and cushion-shaped form) (st. B) 
which differ in the size of the spicules 
and the character of the dermal membrane. 
The dermal membrane of these specimens 
is filmlike (not parchmentlike); the sub
dermal cavities are reduced, the spicules 
somewhat smaller (large styles -0.820 -
l.150mmlongand 0.021 - 0.030mm wide, 
smallstyles-0.250- 0.660mmlongand 
0.006- 0.014mmwide); thetendencyto 
form subtylostyles is more pronounced . 
These specimens are only provisionally 
included in the species H. ins u tu s. 

Hymeniacidon centrotyla Hentschel 
Hentschel, 1914: 125, Taf. Vlll. Fig. 9 . 

DIAGNOSIS. Body massive, 1.2 cm 
high. Surface smooth. The sponge is 
very soft, gray. Skeleton formed of 
thin ascendant fibers. Bundles of 
spicules are found near the surface. 
No spongin has been found. 

Spicules. Macroscleres: straight 
styles (frequently centrotylotate and 
polytylotate) - 0.512 - 0.648 mm long and 
0.006 - 0.008 mm wide. 

DISTRIBUTION . Antarctic shores 
(Wilhelm II Coast). Depth: 380 m. 

Hymeniacidon rubiginosa Thiele 

Thiele. 1905:421 . Fig. 44: Burton. 1932 :329 

(Thie I e i a). 

DIAGNOSIS. Body crustose or 
cushion-shaped, 1 cm high. Oscula 
(maximum diameter 1 mm), situated 
on small prominences. The dermal 
membrane does not separate easily 
from the body. Color : light yellow 
(rusty -pink in live specimens). 
Skeleton formed of thin fibers, radiating 
vertically toward the surface and 
connected by irregularly disposed 
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isolated spicules. Near the surface the ends of the fibers diverge and form 
bundles of spicules which protrude slightly through the dermal membrane. 

Spicules. Macroscleres: styles - 0.325 mm long and 0.007 mm wide. 
DISTRIBUTION. South Georgia Island, Chile. Depth: to 970 m. 

Fam. HALICLONIDAE 

Genus Haliclona Gray 

Haliclona altera (Topsent) 
Topsent, 1901: Vl(R eniera); Topsent, 1902: 13, pl.Ill , fig . 12(R eniera); Burton, 1929: 420 

(Chalina, partim); 1938: 6. 

DIAGNOSIS. Body massive, rounded. Surface minutely bristled, with 
large pores (there are also numerous dimples 0,5 - 2.0 mm in diameter, 
spaced at about 1-mm intervals). The sponge is fairly soft. Color: pale 
ocher. The skeleton is a reticulum of primary and secondary fibers (1 - 2 
spicules thick). Spongin well developed. 

Spicules. Macroscleres: oxeas - 0,400 mm long and 0.012 mm wide. 
No microscleres. 

DISTRIBUTION. Antarctic shores (Victoria Land, George V Coast, 
Bellingshausen Sea). Depth: 45 - 500 m. 

Haliclona proletaria (Topsent) 

Topsent, 1908: 17, fig .2, pl.V, fig.8(Reniera); Burton, 1929: 420(Chalina altera, partim). 

DIAGNOSIS. Body irregularly lamellar, growing on stones. Surface 
minutely bristled. The fairly large oscula are situated at the tops of 
conical outgrowths of the body, The dermal membrane is filmlike (fairly 

95 well fused with the bundles of spicules in which the primary fibers end. 
The sponge is more or less friable. Color: light gray. Skeleton formed 
of primary and secondary fibers which are interconnected at right angles. 
The primary fibers are 2 - 3 spicules thick, the secondary ones only 1 
spicule thick. Little spongin. 

Spicules. Macroscleres: oxeas - 0.470 - 0.600 mm long and 0.016 mm 
wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Graham Coast). Depth: littoral. 

Haliclona foraminosa (Thiele) 
Thiele, 1905: 465, Fig, 10, 81,101 (Renie ra); Burton, 1938: 6. 

DIAGNOSIS. Body crustose (cushion-shaped) with numerous small 
oscula which have slightly raised edges or are open at the tops of conical 
outgrowths. Surface minutely bristled. Color: gray, light bluish green 
or grayish violet. Skeleton is a fairly dense irregular meshwork of 
isolated spicules and bundles. At the surface the bundles are disposed 
radially. Spongin is present in abundance, especially in the bundles. 

Spicules. Macroscleres: oxeas - 0.125 - 0.150 mm long and 0.010 mm 
wide. No microscleres. 

DISTRIBUTION. Macquarie Island, Peru. Depth: shallow water. 
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Haliclona spongiosissima (Topsent) 

Topsent, 1908: 14, pl.I , fig,4 , pl.V, fig.12 (Cha l i na) . 

DIAGNOSIS. Body massive, slightly ramified, but not growing vertically 
due to its exce s s ive softne ss . Surface even, very minutely bristled. Oscula 
large and irregularly dispose d. The de rmal membrane is thin, filmlike and 
devoid of skel e ton. Color: light cream, or greenish gray . Skeleton formed 
of primary fibers (1 - 3 spicule s thick ) and trans verse s econdary f ibers 
(1 spicule thick). Spongin abundant. 

Spicules . Mac roscleres: oxe as - 0.2 85 - 0.315 mm long and 0. 013 -
0.01 6 mm wide . No microsclere s . 

DISTRIBUTION. Antarc tic s hore s (Graham Coast). De pth: 20 - 40 m . 

Haliclona dancoi (Tops e nt ) (Plate X V, 5 - 6 ) 

Topsent, 1901: V(Reniera): 1902: 12 , pl. II , fig.l, pl.Ill , fig.3(Ren i era); Kirkpatr ick, 1907: 291 

(Reniera scotti); 1908: 52 , pl.XVIII , figs.l,2pl.XX IV, fig.6(Reniera scotti) ; 1908: 53, pl. XVIII , 

fig.3(Reniera); Topsent, 1908: 16, pl.Ill, fig . 7, pl.V, fig . 7(Reniera flaccid a); 1313: 639, pl.ll , 

fig.6(Renier a cylindrica) ; Hentschel , 1914: 134(Reniera); Burton , 1929: 420(Cha l i n a ) ; 1938: 6. 

LOCA LITIES. St . 185, 202. 
DIA GKOSIS. Body usually cylindrical, tubular , with a n apica l opening 

(probably also lam ellar or funnel-like) . Surfac e minutel y bristled or provided 
with numerous c onules (or s m all s inuous c rests). The s ponge is soft; the 
de rma l membrane is filmlike . Color : light gr ay, s traw, yellow or brown. 
Skele ton reticulate , form ed of paralle l p r imary fib ers (up to 6 spicul es thick) 
c onnec t e d by pe rpe ndicular s econdary fibe rs (1 - 2 s picule s thick) . The dermal 

9 6 m e mbra ne has no s keleton . T he e nd s of the prim ary fibers protrude some 
what a bove the su r fa c e. 

Sp icules . Ma croscle r es : oxeas - 0. 34 3 - 0. 642 mm long a nd 0. 01 4 -
0.020 mm wide . No m i c ros cl eres . 

The type fo r m of t h is s pec ies , describe d b y Tops e nt as R e ni e r a d an co i, 
diffe rs from a ll the above -me ntione d synonyms in it s habitus ; its form is not 
tubula r , but digitate (subcylindr ical ) , without an interna l ca v ity and with 
fairly large os cula situate d a t the sides of the body . 

DISTRIBUTION . Antarc tic shore s (Wilhelm II Coast , George V Coast , 
Victoria Land, Lars Christe nse n Coast, Bellingshaus en Sea, Graham 
Coast, Prydz Bay ), South Orkney Islands . Depth: 1 8 - 540 m . 

Haliclona topsenti (Thiele) 
Topsent , 1902: 12, pl. II , fig . 2 , pl. III, fig. 2 (Ren iera c inerea var. porosa); Thie le, 1905: 462, 

Fig. 4 , 7,8, 104(Reniera); Hentschel, 1914: 13, Taf. IV, f ig.15, Taf.VIII , fig. 15 ( Reniera 

kerguele n sis ); Burton, 1929; 419(Cha li na ) ; Levi, 1956: 32, text -fig.7 . 

LOCALITIES. St. 122, littora l of Ke rguelen and Marion isl ands . 
DIAGNOSIS. Body crustose, cushion-shaped or massive (lobate) , 10 cm 

long and 3 cm thick, usually growing on shells of mollusks (My ti 1 us) and 
tubes of polychae tes. Numerous os cula (maximum diameter 2 - 4 mm) situated, 
as a rule, on the tops of low conic outgrowths . Surface c ove red with small 
pore s, slightly rough. Body soft and nonre sistant. Color: yellowish gray, brown 
or viole t of diffe r e nt shades. Skeleton a re ti culum of tri - or quadrangular 
m esh e s formed c hiefly of isolate d spicules and thin fibers (1 - 6 spicules thick). 

Spicules. Mac roscleres: oxeas - 0.120 - 0.170 mm long and 0 .006 -
0.011 mm wide . 

DISTRIBUTION . Antarctic shore s (Victoria Land), Kerguelen a nd 
Macquarie islands, South America. Dept h : 0 - 90 m . 
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Haliclona divulgata Koltun sp. n . (Figure 25) 

TYPE SPECIMEN: No. 6180 in the collections of the Zoological 
Institute of the Academy of Sciences of the U.S. S. R. 

DIAGNOSIS. Body (up to 8.5 cm high) formed 
of a cushionlike base and long rodlike branches 

97 about 0.5 cm thick. The sponge is very soft, 

(96) FIGURE 25. Haliclona 

div u 1 g at a Koltun. Habit us 

of the sponge. 

nonresistant, elastic. Surface slightly uneven, 
bearing small pores. Dermal membrane film
like, poorly developed and without skeleton. 
Color: brown. Basal skeleton a scalariform 
slightly irre gular reticulum of primary fibers 
(2 - 6 spicules thick) and conne cting isolated 
transverse spicules. 

Spicules. Macroscleres: oxeas - 0.180 -
0.270 mm long and 0. 008 - 0.010 mm wide . No 
microscleres. 

The present species is closely related to 
Ha 1 i c 1 on a aqua educ tu s (Schmidt) in the 
character of the skeleton and body structure; 
it differs primarily in habitus and the slightly 
larger spicules. 

DISTRIBUTION. Kerguelen. Depth: 64 m. 

Haliclona bilamellata Burton 
Burton. 1932:266. p l. XLV III , fig.5 - 9, pl.XL!X, figs.1-3, pl.L, 

fig. 2, text - fig. 6. 

DIAGNOSIS. Body tubular, funnel-like or 
lamellar. Surface minutely bristled, rough, 
often forming irregular folds. Internal surface 
smooth, minutely bristled, covered by numerous 
oscular openings with maximum diameters of 
3 mm. The sponge is very soft, elastic and 
partly friable . Color: greenish yellow or 
brown. Skeleton a fairly regular reticulum of 
primary fibers (2 - 3 and more spicules thick) 

connected by transverse bundles (2 - 4 spicules) and isolated spicules. 
Spicules. Macroscleres: oxeas - 0.132 - 0.350 mm long and 0.007 -

0. 010 mm wide . No microscleres. 
There is no doubt about the close relationship between this species and 

H. d an co i; it differs in body structure and in the size and thickness of the 
spicules . 

DISTRIBUTION. South Georgia and Falkland islands. Depth: 96 - 25 1 m . 

Haliclona gaussiana (Hentschel) 

Hentschel , 1914: 136, Taf. IV. Fig. 17 , Taf.Vlll, Fig. 17( Sipho n och alina) ; Burton, 1932: 266. 

DIAGNOSIS. Body tubular (up to 9.5 cm high and 0.6 cm thick). Surface 
smooth or slightly bristled. Color: light gray. Skeleton formed of a 
fairly regular reticulum of tri- and quadrangular meshes (with sides 
formed of 1, more seldom 2 or 3 spicules in a row) . In addition to the 
reticulum there are usually also fairly thick fibers held together by a 
considerable quantity of spongin. 
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Spicules. Macroscleres: oxeas - 0.150- 0.264 mm long and 0.010 -
0.015 mm wide. Micros cleres: toxas (slightly bent) - 0.040 - 0.152 mm long. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast), South Georgia 
Island. Depth: 120-350m. 

Haliclona virens (Topsent) 
Tupsent, 1908: 19. pl.V, fi g.l 0(Ren i e ra) : Burton, 1!129: 420(Chal,na) : 1938 :7 . 

DIAGNOSIS. Body cush ion-shaped or somewhat spherical (up to 3 cm 
in diameter). Surface slightly rough (due to the tips of the protruding 
primary fibers of the basal skeleton). The dermal membrane lac ks 

98 spicules. Color: dark green. Basal skeleton a regular reticulum of thin 
primary fibers (3 spicules thick) and s econdary transverse fibers (in the 
form of a chain of isolated spicules). 

Spicules . Macroscle res : oxeas - 0.21 5 - 0.218 mm long and 0.008 -
0.011 mm wide. No microscle res. 

DISTRIBUTION. Antarctic shores (Adelie Coast, Victoria Land, 
Graham Coast). Depth: 40 - 252. 

Haliclona penicillata (Topsent) 
Topsent , 1908: 20, pl.II , figs.2 , 3, pl.V. fig.14(Rentie ra) : Bu rt on , 1929: 420(Cl,a lina): 1932: 2G6. 

DIAGNOSIS. Body massive. Surface covere d with numerous small 
conules (continuations of the fibers of the basal skeleton). Dermal 
membrane filmlike (lacks skeleton). The sponge is fairly hard and very 
friable. The s keleton is formed of paralle l fibers (6 - 8 spicules thick). 
At the end of the fibers the spicules form bundles in which they c ros s 
each other and form the c onules of the sponge. Be twee n the fibers there 
is a reti culum of isolated spicules. 

Spicules. Macroscleres: oxeas - 0.470 - 0.500 mm long and 0.016 -
0.018 mm wide. No microscleres . 

DISTRIBUTION. Antarctic shores (Victoria Land, Graham Coast, 
Palmer Archipelago), Falkland Island. Depth: 25 - 335 m. 

Haliclona pedunculata (Ridley and Dendy) 
Ridley and Dendy, 1886: 329(1'acilycha li na ): 1887: 25, pl. V. fig .5 (Pacl, ych alina). 

DIAGNOSIS. Body cylindrical, situated on a short stalk. A bout 12. 7 cm 
high and 1.8 cm thick, the stalk being 0.6 cm thick. Surface even, minutely 
bristled. Dermal membrane very thin and delicate. Oscula small. The 
sponge is very soft and elastic. Color: grayish yellow. Skeleton formed 
of loose fibers and isolated spicules. There is no special dermal skeleton. 

Spicules. Macroscleres: oxeas - 0. 500 mm long and 0. 017 mm wide. 
No microscleres. 

DISTRIBUTION. Kerguelen. Depth: 18 - 183 m. 

Haliclona hispida (Ridley and Dendy) 
Ridley and Dend y , 1886: 327 ( Pe t rosia): 1887: 14, p l.II , fig .16 , pl.Ill . fig.2(Pctrosia). 

DIAGNOSIS. Body massive, hemispherical or lobate, up to 6.2 cm high, 
with a constricted base. The surface bears numerous small prominences 
opening through round oscula. The surface is uneven and minutely bristled. 
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Uc,· m a l membrane separated with difficulty. The sponge is friable. 
Color: yellowish gray. The basal skeleton is formed of a reticulum of 
primary and secondary fibers and isolated spicules. No derm al skeleton. 

Spic ul e s . Macroscleres: oxeas - about 0.370 mm long and 0. 021 mm 
wide . No mic roscleres. 

DISTRIBUTION. Kerguelen Island . Depth: 46 m. 

Haliclona calyx (Ridley and Dendy) (Plat e XV, 7, 8) 
R1ciky and Delld) , l ~8!i : 334 ( G elliu s); JK87: 43 , pl. VI!!. fi g .u, pl.Vlll. fig. 6 . pl.XIII . figs.2, 9 

( Ce 111 u >). 

LOCALITIES. St. 44-A, 46, 232, 282. 
DIJ\GNOSIS. Body elongated , cylindrical, with narrow base which 

continue s a s a long and hard stalk. The body proper of the sponge is very 
soft and unre sistant, with the internal cavit y opening at the top by an 
orifice with a maxim um diameter of 0.5 cm . The whole sponge reaches a 
height of 14 cm; stalk is 9 cm long (up to 0.3 cm in diameter). Surface 
woolly with small pores. The wall of the internal cavity has numerous 
os c ular ope nings (about 1 - 2 mm in diameter). Color: grayish yellow or 
brown. The skeleton of the upper part of the body is a loose reticulum of 
isolated spicules. The skeleton of the stalk is formed of thick longitudinal 
fibers . 

Spicules . Macroscleres : oxeas - 0.500 - 0. 700 mm long and 0.020 -
0.022 mm wide. Microscleres: sigmas - 0.01 7 - 0.028 mm long with 
median part 0. 002 mm wide . 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Banzare Coast, 
Wilkes Land, Princess Ragnhild Coast), South America (La Plata). Depth: 
200 - 560 m (and to 1080 m in La Plata). 

Haliclona pilosa (Kirkpatrick) 
Kirkpa tri c k, 1D07: 287 ( G e 11 i u s). 

DIAGNOSIS. Body of the sponge a tr iangular or elongated lamella, 
bifurcated at thP. upper end , to 11 cm high, 3 cm wide and 1 cm thick. 
Surface woolly (covered with small conules). Maximum diameter of oscula 
1 mm . The sponge is soft and elastic . Color: light gray or straw ye llow . 
Skeleton is a retic ulum of primary and se condary fibers: the longitudinal 
primary fibers turn toward the surfac e and their end s rise above the 
surfac e of the dermis giving a woolly appearance to the body s urface. 

Spicules. Macroscleres: oxeas - 0.537 mm long and 0.023 mm wide. 
Microscleres: sigmas - 0. 039 mm l ong and 0. 0015 mm wid e . 

H. pilosa resembles H . rudis in the shape of the spicul es ; Burton 
(1929 : 422) united them in one species on this basis. Later (19 32:272) he 
considered it better to r efrain from classifying them as synonymies and to 
deal with th e two species independently . 

DISTRIBUTION. A ntarctic s ho res (Victor ia Land). De pth: 45 - 54 m. 

Haliclona spongiosa (Topsent ) (Plate X IV, 1 - 5) 
Topsc11t, 191 6: 171 ( G elli o de s): Topsent, 1917: 74, pl. VI. fi g . 2 l(Gelliode s): Burton, 

423 ( G e 1 1 1 o d e s). 

St. 198, 232; Wil hel m II Coast . 

1929: 

LOCALITIES. 
DIAGNOSIS. Body massive or cylindrical (to 11 cm high, about 5 cm 
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thick). Surface uneven, pilose. The sponge is elastic, very fibrous. 
At the surface there are numerous small and large orifices (diameter 0.5 -
1. 0 mm) which lead into channels running through the whole body. Color: 
pale , light yellow, brown. The skeleton is reticulate-fibrose. The fibers 

100 become thinner toward the surface and dissociate to form the dermal 
reticulum. 

Spicules. Macroscleres: oxeas - 0.522 - 0. 700 mm long and 0.014 -
0.017 mm wide . Microscleres: sigmas - 0.020 - 0.041 mm long and 
0.0012 - 0.002 mm wide; toxas - 0.090- 0.110 mm long (this type of 
spicules may be lacking). 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Graham Coast, 
Victoria Land, Princess Ragnhild Coast, Mac-Robertson Coast). Depth: 
1 70 - 450 m. 

Haliclona rudis (Topsent) (Plate X V, 9, 10) 

Topsent, 1901: Vl(Gellius); 1902: 14, pl.I, fig.9, pl.III, fig.4; 1907; 77, pl. III , fig.2(Gellius ) ; 

Kirkpatrick, 1907: 286(Gellius fimbriatus); 1908: 45, pl.XVII, fig.2, pl.XXIV, fig.2(Gellius 

fimbriatus); Hentschel, 1914: 130(Gellius); Burton, 1929: 422(Gellius, partim); 1932: 272 

(Hemigellius). 

LOCALITIES. St. 44-A, 198, 232, 460; Mirnyi base. 
DIAGNOSIS. Body massive or lobate, sometimes with cylindrical 

outgrowths, up to 18 cm high. The sponge is hard and friable and has 
large pores. The surface is slightly bristly. Color: light gray or brown. 
The basal skeleton is an irregular and loose reticulum (of spicules), 
sometimes with parallel fibers which are directed toward the surface and 
interconnected by transverse bundles. 

Spicules . Macroscleres: oxeas - 0.368 - 0.550 mm long and 0.020 -
0. 040 mm wide. Microscleres: thin sigmas - 0. 034 - 0. 070 mm long. 

In a discussion of the position of H. r u dis in the genus it is interesting 
to note the existence in collections of an elongated form with a locally 
developed dermal membrane (which adheres tightly to the body). The 
skeleton of the membrane is formed of radial bundles of spines and of 
tangential scattered spicules. In the present species there may be reduced 
numbers of sigmas or they may be lacking altogether. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Banzare Coast, 
Victoria Land, South Shetland, Mac-Robertson Coast, Princess Ragnhild 
Coast). Depth: 36 - 500 m. 

Haliclona bidens (Topsent) 

Topsent, 1902: 14, pl.II, fig.8, pl.III, fig.7(Gellius); Hentschel, 1914: 129(Gellius); Burton, 

1929: 423 (Gellius); 1938: 6. 

DIAGNOSIS. Body vesicular or tubular, to 7 cm high, consistency soft 
and nonresistant. At the upper end there is an opening (0. 7 cm maximum 
diameter) which leads into the body cavity. The surface ism inutely bristled, 
porous. Color: light gray or brown. The skeleton is formed of an irregular 
reticulum of isolated spicules. In some places parallel thin fibers are found. 
Near the surface the spicules are reunited in radial bundles. 

Spicules. Macroscleres: oxeas - 0.480 - 0. 700 mm long and 0.017 - 0.020 
mm wide . Microscleres: sigmas with bifurcated ends - 0.032 - 0.040. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Adelie Coast, 
Victoria Land, Bellingshausen Sea). Depth: 30 - 350 m. 
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Haliclona phakelloides (Kirkpatrick) (Plate XIV, 11 - 13) 

Kirkpatric k, 1907: 272(S i gmaxy n iss a) ; 1908: 23 , pl. XV II , fi g. 6; pl. XX IV. fig. 4( S i g ma xy nissa) ; 

Hentschel , 1914: 131, pl. VIII . fi g.1 2 (G e lliu s fla be llif o r mis var.) : Burton, 1929: 423(G el liu s) . 

LOCALITIES. St. 22, 44-A. 
DIAGNOSIS. Body fan-shaped, calyc iform, up to 8 cm high. Surface 

s e tose; the internal surface of the caly c iform body is smooth with small 

os cula a bout 1 mm in diameter. Color: yellowish gray, beige or brown. 

Skeleton formed of longitudinal fibers with branches starting toward the sur

fac e. The setose charac ter of the surface is produ ced by bundles of spicules. 

Spicules. Macroscleres: oxeas - 0.624 - 0.84 8 mm long and 0.019 -

0.042 mm wide. Microscleres: sigmas - 0.048 - 0.114 mm long and 

0.003 mm wide; toxas - 0.083 - 0 .150 mm long and 0.001 - 0.003 mm wide. 

DISTRIBUTION. Antarc tic shores (Wilhelm II Coast, Knox Coast, 

Ba nza r e Coast, Victoria Land). Depth: 180 - 550 m. 

Haliclona tylotoxus (Hents chel) 

Hent schel , 1914: 131, Taf.I V, Fig. 14, Ta f. VIII , Fig. 13(G e lliu s). 

DIAGNOSIS. Body cylindrical or tubular (with thick walls), up to 5 cm 

h i gh. At the top there is a wide, round os culum approximately 0. 7 cm in 

diameter. Surface rough. The sponge is fairly compact but very friable. 

Color: light grayish yellow. The basal skeleton is a fairly regular reticulum 

of spic ules. The quadrangular meshes predominate; their sides are formed 

by one spicule; the mesh joint contains spongin. 
Spicules. Macroscleres: oxeas - 0.632 - 0. 760 mm long and 0.020 - 0.025 

mm wide. Microscleres: sigmas - 0.016 - 0.200 mm long; toxas or micro

oxeas (partly with swollen middle part) - 0.136 - 0.224 mm long. 
DISTRIBUTION. Antarctic shores (Wilhelm II Coast). Depth: 350 - 385 m. 

Haliclona nodosa (Thiele) 

Thie le , 1905: 461 , Fig. 7, 77 ( Re n i era) ; Burton , 1932: 265. 

DIAGNOSIS, The body has the form of vertically growing thick branches, 

united by a common base (height 5 cm). There are low nodules (outgrowths) 

on the surface. The dermal membrane separates easily (in pieces) from the 

body. At the tips of the branches there are small oscula (about 1 mm in 

diameter ) covered by the membrane. The oscula communicate with a small 

cavity. Color: gray. The basal skeleton is an irregular reticulum of fibers 

(about 10 spicules thick). The dermal skeleton is formed of a few tangential 

spicules. 
Spicules. Macroscleres: oxeas (tornotelike) - 0.170 mm long and 0.009 

mm wide. No microscleres. 
DISTRIBUTION. South Georgia Island, Chile (Corcovado Gulf). 

Depth: 26 - 35 m. 

Genus Ha 1 i c 1 on is s a Burton 

Haliclonissa verrucosa Burton 

Burton , 1932: 270, pl. LI, fi g.3 , text- fig.8. 

DIAGNOSIS. Body has the form of fairly thick cylindrical branches, up 

to 13 cm high (about 5 cm thick ). Surfac e warty, setose, bristly (with 
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numerous conuli); a small number of large oscula (up to 1 cm in diameter) 
on the surface, opening into the spacious body cavity. The sponge is 
friable, Color: straw yellow. The skeleton is formed of loose fibers 
directed towards the surface ( 6 - 12 spicules thick), which locally may form 
an irregular meshwork, as well as of isolated spicules scattered between 
the fibers. 

Spicules. Macroscleres: oxeas - 0.500 mm long and 0.017 mm wide. 
No microscleres. 

The habitus of H. v err u cos a closely resembles several antarctic 
species of the genus Is o di ct ya, which, however, may be easily 
differentiated by the presence of microscleres in the skeleton. 

DISTRIBUTION. Antarctic shores (Palmer Archipelago). Depth: 160 m . 

Genus Ado c i a Gray 

Adocia carduus (Ridley and Dendy) 
Ridley and Dend y , 1886: 333(Gellius); 1886: 333(G e llius lae vis); 1887: 39, pl.VIII , fi g.3, 

pl.XIII , fig.7(Gellius); 1887: 40 , pl.XIII. fi g. 6(Gellius carduus var. magellan ica) : 1887: 40, 
pl.XIII, fig,8(Gellius lae v i s); Burton, 1932: 274; 1938: 8. 

DIAGNOSIS. Body more or less oval or oblate, to 14.5 cm long, 
8.1 cm wide and about 3 cm thick. The surface is usually uneven, 
sometimes carinated (with outgrowths bearing oscula at the apex) . Dermal 
membrane filmlike. The sponge is dense, friable, pale grayish yellow or 
brown. The basal skeleton is formed of a loose reticulum of spicules. The 
dermal skeleton consists of tangentially disposed spicules, forming an 
irregular meshwork. 

Spicules. Macroscleres: oxeas (often with blunt ends, also strongyles)-
0.300 - 0.600 mm long and 0.022 - 0.023 mm wide. Microscleres: sigmas 
(thin) - 0.015 - 0.020 mm long. 

This species has much in common with Hali c 1 on a r u dis. It differs 
in the presence of the tangential dermal skeleton, the tendency to oxeas 
with blunt ends, and by the type of body surface. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, South Shetland), 
South Georgia (Shag Rocks), Crozet, Prince Edward, Marion and Falkland 
islands, Strait of Magellan, La Plata. Depth: 81 - 1080 m. 

Adocia conica (Thiele) 
Thiele, 1905: 471, Fig.90,103(Pelinella); Burton, 1934: 13; 1938: 8 . 

DIAGNOSIS. Body conical or massive, to 3 cm high. At the top there 
is an osculum about 3 mm in diameter which leads into a narrow cavity. 
Surface smooth. The dermal membrane easily separates from the body. 
Color: cinereous or grayish brown. The basal skeleton is formed of 
spicules, mostly scattered. Only a few of them form a sort of reticulum, 
being linked together by spongin. The skeleton of the dermal membrane is 
a tangential irregular reticulum. 

Spicules. Macroscleres: oxeas (with short points) - 0.165 mm long and 
0.010 mm wide. No microscleres. 

DISTRIBUTION. Macquarie, Falkland islands, southern shores of South 
America. Depth: 0 - 21 7 m. 
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Adocia cucurbitiformis (Kirkpatrick) 
Kirkpatrick, 1907: 288(Gellius); 1908: 48, pl.XVII, fig.5 , pl.XXIV, fig.5(Gellius); Burton, 

1932: 276; 1938: 8, 

DIAGNOSIS, Body rounded, tuberculiform or tubular, Fistulous 
growths are found on the surface. Height 8 mm (13 mm long and 7 mm 
wide). Surface smooth. A small reticular structure may be seen under low 
magnification. The sponge is usually soft. Color: straw-brown. Basal 
skeleton a reticulum with triangular or quadrangular meshes formed of 
thin fibers (2 - 3 spicules thick). The main fibers are directed radially 
toward the surface. The dermal skeleton is formed of tangentially lying 
but scattered isolated spicules. 

Spicules, Macroscleres: oxeas - 0.342 mm long and 0.009 mm wide, 
Microscleres: sigmas - 0.020 - 0.039 mm long and 0.001 mm wide. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Victoria Land, 
Palmer Archipelago). Depth: 45 - 330 m. 

Adocia flagellifer (Ridley and Dendy) 

Ridley and Dendy, 1887: 42, pl.XIII. figs.5,lO(Gellius); Burton, 1938: 7; Koltun, 1959: 212, fi g.170 

(Gelli us). 

DIAGNOSIS. Body massive, to 5 cm high. Surface slightly rough . 
Dermal membrane thin with many pores. The sponge is soft, friable. 
Color: gray, light yellow or grayish yellow. Basal skeleton formed of 
an irregular reticulum of loose fibers, bundles and isolated spicules. The 
dermal skeleton is a similar but tangential reticulum. 

Spicules. Macroscleres: oxeas (with short points) - 0.417 - 0.533 mm 
long and 0.012 - 0.021 mm wide. Microscleres: sigmas - 0.020 - 0.120 mm 
long. 

DISTRIBUTION. Antarctic shores (George V Coast), Macquarie Island, 
New Zealand; North Atlantic, Norwegian and Barents seas. Depth: 91 -
182 m (and down to 769 m near Iceland). 

Adocia glacialis (Ridley and Dendy) (Plate XV, 2 - 4) 

Ridley and Dendy, 1886: 333(Gellius); 1887: 41, pl.VIII, fig.7, pl.XIII, figs.1,15,19(Gellius); 

1887: 42, pl.VIII, figs . 4,12(Gellius glacialis var. nivea); Kirkpatrick, 1908; 49, pl.XVII, fig . 4 

(Gellius); Burton, 1932: 274; 1934: 12. 

LOCALITIES. St. 30, 53, 164. 
DIAGNOSIS. Body cushion-shaped, massive, round, lobate or 

cylindrical, up to 9 cm high. The sponge is very friable, with a slightly 
uneven surface. The dermal membrane is filmlike. Color: light gray, 
straw grayish yellow or grayish brown. Basal skeleton is an irregular 
reticulum of isolated spicules and bundles. The dermal skeleton is also 
a reticulum with meshes formed chiefly of one spicule on each side. 

104 Spicules . Macroscleres: oxeas - 0.400 - 0. 812 mm long and 0. 014 -
0.036 mm wide. Microscleres: sigmas (large and small ones) - 0.024 -
0.240 mm long and 0.008 mm wide. 

Evidently, Ge 11 i us tr emu 1 us described from Graham Coast by 
Topsent (1917:79) is only a synonym of the present species, The only 
difference between them is the presence of raphides (about 0,080 mm long) 
in G. tr e n1 u 1 us. This forn1 however does not always have raphides 
(Burton, 1932:276). If this synonymy is correct the diagnosis of 
A. glacialis should be supplemented accordingly. 
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DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Budd Coast, 
Balleny Island, Victoria Land, Palmer Archipelago), South Georgia, 
Prince Edward and Falkland islands, South Africa. Depth: 93 - 660 m. 

Adocia tenella (Topsent) 
Topsent, 1917: 80, pl.VI, fig.23(Gellius); Burton, 1932: 276; 1934: 13, pl.V, fig.1; 1938: 8. 

DIAGNOSIS. Body massive or cushion-shaped. Surface uneven, minutely 
setose. Very friable. Color: light yellow. Basal skeleton is an irregular 
reticulum of isolated spicules. The dermal skeleton is a tangential 
reticulum like that of the basal skeleton. 

Spicules. Macroscleres: oxeas - 0.300 - 0.450 mm long and 0.012 mm 
wide. Microscleres: slender sigmas (large and small ones) - 0.035 -
0.095 mm long. 

This species closely resembles Ha 1 i c 1 on a r u dis and differs in the 
presence of the tangential dermal skeleton, the considerably thinner oxeas 
and the differences in sigma size in one and the same specimen. 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, Graham Coast), 
Falkland Islands. Depth: 50 - 226 m. 

Adocia sp. (Plate XIV, 6) 

LOCALITY. St. 44-A. 
DIAGNOSIS. Body unevenly cylindrical, 6.5 cm high, about 2.3 cm 

thick. Surface uneven, with numerous orifices (diameter about 1.5 mm), 
leading to the interior of the body. The oscula are about 0. 5 cm in 
diameter. Body porous, friable. The dermal membrane is filmlike and 
separates easily from the body. Color: brownish yellow. Basal skeleton 
formed of a regular reticulum of triangular meshes (chiefly formed of 
single spicules); there are some fibers. The skeleton of the dermal 
membrane is an even more regular reticulum of tangential spicules. 

Spicules. Macroscleres: oxeas - 0.250- 0.300 mm long and 0.010 -
0.014 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Banzare Coast). Depth: 320 m. 
This sponge resembles Ha 1 i c 1 on a gauss i an a (Hentschel) in the 

character of the skeleton, but differs to some extent in habitus, the 
dimensions of the spicules and chiefly in the presence of a dermal skeleton. 
Since the whole genus Ado c i a and the Haliclonidae family must be revised, 
it seems better, for the moment, to refrain from creating new species in 

105 this group of sponges, especially where only one specimen is available. 
I therefore include this specimen in the genus Ado c i a without indicating 
species. 

Genus Pachypellina Burton 

Pachypellina fistulata Burton 
Kirkpatrick, 1907: 290(Petrosia) ; 1908: 51, pl.XVIII, fig.4, pl.XXIV, fig . 7(Petrosia); Burton, 

1934: 18, text-fig. 2. 

DIAGNOSIS. Body tubular (simple or divided into two tubes, starting 
from a common base); 6 cm high. Surface smooth. The sponge is hard, 
dense and very friable. Color: straw yellow. 
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The basal skeleton is a loose but fairly regular reticulum of the scalar 
type, formed of primary and secondary fibers (in sections the reticulum 
appears with triangular and quadrangular meshes). The dermal skeleton 
has several dense layers of tangential spicules. 

Spicules. Macroscleres: oxeas - 0.360 - 0.492 mm long and 0.020 -
0.024 mm wide. No microscleres. 

DISTRIBUTION. Antarctic shores (Victoria Land, Graham Coast). 
Depth: 45 - 150 m. 

Genus Hem igell iu s Burton 

Hemigellius pachyderma Burton 

Burton, 1932: 273, pl.XLVIII, fig.4, text-fig. 11; 1938: 7. 

DIAGNOSIS. The body appears as a massive cylindrical branch. Surface 
even and minutely bristly. Oscula with diameter of about O. 3 - 0. 4 cm are 
scattered over the whole surface. The sponge is friable, light or grayish 
yellow. The basal skeleton is formed of a reticulum of vertical fibers 
(5 - 7 spicules thick) dire cted toward the surface, slightly anastomosing and 
interconnected by transverse spicules . Dermal skeleton formed of densely 
paaked vertical spicules (a palisade-type layer of spicules) . 

Spicules. Macroscleres: oxeas - about 0.280 mm long and 0.014 mm 
wide. No microscleres . 

Burton (1938:7) found sigmas in the skeleton of one of his specimens, 
and therefore presumed that Hemigellius pachyderma and 
Ha 1 i c 1 on a r u dis were related; he expressed justified doubts about the 
validity of the independent genus Hem i g e 11 i us . 

DISTRIBUTION. Antarctic shores (Queen Mary Coast, George V Coast). 
Falkland Islands. Depth: 45 -161 m. 

Genus Calyx Vosmaer 

Calyx arcuarius (Topsent) (Plate XIV, 8 - 10) 
Topsent, 1913: 638 , pl.VI , fig.ll(Gellius); 1916: 17l(stipitatus); 1917: 81, pl . IV, fig.13, pl.VI. 

fig,24(stipitatus); Burton, 1929:422, pl.V, figs.5,6(stipitatus); 1932: 277; 1934: 14, 

LOCALITIES. St. 18, 23, 28, 41, 44-A, 185, 198, 335, 460; South 
Georgia Island (Clarke Rocks), Wilhelm II Coast. 

106 DIAGNOSIS. Body fanlike, clavate or sometimes ramified (with rounded 
edges), to 50 cm high (the lamellar body being 0.6 cm thick). There is 
always a hard stalk. The oscula are scattered in great numbers about both 
surfaces; in the fanlike form one may distinguish an oscular and a 
poriferous side of the body. Color: light gray, beige, light brown or brown. 
Basal skeleton formed of vertical, ramified and anastomosed bundles of 
spicules, with an irregular reticulum of triangular meshes of isolated 
spicules between them. The dermal skeleton is formed of a reticulum of 
tangential spicules. 

Spicules. Macroscleres : oxeas - 0.180 - 0.400 mm long and 0.011 -
0. 019 mm wide. Microscleres: toxas - 0.070- 0.160 mm long and 0.001 -
0.005 mm wide. In several forms of this species the toxas may be few or 
even lacking. 
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DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Queen Mary 
Coast, Knox Coast, Banzare Coast, George V Coast, Victoria Land, 
Graham Coast, South Shetland Island, Mac-Robertson Coast), South 
Georgia and South Orkney islands. Depth: 18 - 900 m. 

Calyx kerguelensis (Hentschel) (Plate XV, 11 - 13 ) 
Hentschel, 1914: 127, Taf. VIII, Fig.ll(Gellius); Burton, 1932: 278; 1934: 15, pl.II, fig.2 . 

LOCALITIES. St. 276, 280. 
DIAGNOSIS. Body elongated, growing vertically, up to 35 cm high 

(about 9 cm wide). Surface minutely s etose. Os cula with 1 cm maximum 
diameter. The sponge is hard, light gray or yellow. Basal skeleton 
formed of fairly thick and ramified fibers. The dermal skeleton is a loose 
reticulum of chiefly tangentially disposed spicules. 

Spicules. Macroscleres: oxeas - 0 .2 60 - 0.440 mm long and 0.007 -
0.014 mm wide. Microscleres: sigmas - 0.017 - 0 . 040 mm long. 

DISTRIBUTION. Kerguelen, Heard, South Georgia, Falkland islands. 
Depth: 100 - 300 m. 

Genus Microxina Topsent 

Microxina benedeni (Topsent) (Plate XV, 14 - 16) 
Topsent, 1901: VI(Gellius); 1902: 16, pl.II, fig.3, pl.III, fig.5(Gellius); 1916: 170(charcoti); 

1917: 73, pl.I, fig.3, pl.II, fig.3, pl.VI, fig.17(charco ti); 1917: 75, pl.II, fig.1, pl.VI. fig.22 
(Gellius benedeni var. fortier); Burton, 1929: 423(Gellius); 1929: 423(charcoti); 1932: 271. 
pl. L, fig, 1 , text-fig, 10. 

LOCALITIES. St. 44-A, 189, 198, 199, 202, 204, 460. 
DIAGNOSIS. Body tubular, clavate or ramified; with narrowed base, 

sometimes even pedunculate, to 18 cm high. Surface with numerous conules 
(continuations of the fibers of the basal skeleton) - up to 2 cm high. Color: 
straw, grayish yellow or brown. Skeleton strongly fibrose with arborescent 
ramifications. 

Spicules. Macroscleres: oxeas - 0.500 - 0.900 mm long and 0.024 -
0.046 mm wide. Microscleres: sigmas - 0.039 - 0.063 mm long; micro
oxeas - 0.067 - 0.125 mm long and 0.003 - 0.004 mm wide; raphides -
0.090 - 0.140 mm wide. 

The majority of specimens of this species which have been described 
and are kept in the collections have sigmas (forma be n eden i) or oxeas 
(forma ch ar c o ti) as microscleres. Raphides are found very rarely. 

DISTRIBUTION. Antarctic shores (Banzare Coast, Victoria Land, 
Bellingshausen Sea, Graham Coast, Palmer Archipelago, South Shetland, 
Kemp Coast, Lars Christensen Coast, Mac-Robertson Coast), South 
Georgia and Falkland islands. Depth: 81 - 540 m. 

Microxina simplex (Topsent) 
Topsent, 1916: 166(Thrinacophora); 1917: 39, pl.IV, fig.12, pl.VI. fig.1; Burton, 1934: 11, 

pl.I , figs. 1, 2. 

DIAGNOSIS. Body grows vertically, digitiform conical or somewhat 
lobate, to 14 cm high. Surface c overed by numerous conules (to 2 - 3 mm 
high) . The sponge is dense, not elastic. Color: dirty yellow. Skeleton 
shows an axis formed of parallel fibers linked together by colorless spongin. 
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Thick fibers (15 - 20 spicules thick) start from the axis, first 
perpendicularly and then somewhat bent toward the tip of the sponge. 
Between these thick fibers an irregular reticulum of· short fibers and 
bundles is found. 

Spicules. Macroscleres: oxeas - 0.80 - 0.91 mm long and 0.030 - 0.033 
mm wide. Microscleres: trichodragmata (and raphides) - 0.080 - 0.10 mm 
long and 0. 010 - 0. 016 mm wide. Microscleres are numerous in the soft 
parts of the sponge. 

DISTRIBUTION. Antarctic shores (Graham Coast). Depth: 92 - 150 m. 

Genus Dasychalina Ridley and Dendy 

Dasychalina validissima (Thiele) 

Thiele, 1905: 473, Fig.16, 91 (Pachychalina); Dendy , 1924: 325 (Halichondria magellanica); 
Bunon, 1932: 278, pl. L, figs . 3-7, text-fig, 12; 1934: 15. 

DIAGNOSIS. Body massive or branched with cylindrical or flattened 
branches. Surface smooth, slightly tuberculated or with conules (bristled). 
Oscula large, 0.4 - 0.6 cm in diameter. Dermal membrane well-developed. 
The sponge is solid, barely elastic. Color: light gray or yellowish. 
Basal skeleton a distinct reticulum formed of thick primary fibers (many 
spicules thick, up to 0.5 mm) which go from the base of the sponge to the 
surface. They are interconnected by shorter transverse fibers or 
scattered isolated spicules. The dermal skeleton is a tangential membrane 
of primary and secondary fibers. Small amount of spongin. 

Spicules. Macroscleres: oxeas (with short points) - 0.150 - 0.320 mm 
long and 0.016 mm wide. No microscleres. 

DISTRIBUTION. South Georgia, Falkland islands, Strait of Magellan, 
Coast of Chile and Argentina. Depth: 15 - 256 m. 

Genus Cladochalina Schmidt 

Cladochalina dendyi Burton 
Dendy, 1924: 326(Chalina oculata var. novae-zealandiae); Burton, 1929: 421. 

DIAGNOSIS. Body formed of a long stalk dichotomously branching into 
4 long branches; up to 47 cm long (diameter of stalk and branches about 

108 0. 8 cm) . Along the stalk and branches there are many oscular openings 
(diameter of about 2 mm) with slightly raised edges. The sponge is elastic, 
soft, light brown. Basal skeleton an irregular reticulum of spongin fibers 
which contain spicules; the fibers are disposed in series in one or more 
rows. The dermal skeleton is a similar reticulum but with smaller meshes 
(in addition to spicules within the fibers, there are also spicules in the 
dermal skeleton which are directed at right angles toward the surface). 

Spicules. Macroscleres: oxeas - 0. 088 mm long and 0. 008 mm wide. 
No microscleres. 

DISTRIBUTION. Antarctic shores (Victoria Land) and New Zealand. 
Depth: 81 - 126 m. 

Cladochalina sp. (Plate XIV, 7) 

LOCALITY. St. 115. 
DIAGNOSIS. Body bacillar-lobated, with narrowed lower part, 8 cm high. 
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Surface villous. The dermal membrane is not developed. The sponge is 
very soft, light brown. Basal skeleton of the reticular-fibrose type, 
formed of thick primary fibers and thinner secondary ones. The fibers 
contain a variable number of spicules (a maximum of 6 in a row); some of 
them lie across the fiber and protrude in places. The secondary fibers 
may be devoid of spicules for some length. Between the reticulum of 
spongin fibers and connected to it, there is a reticulum of isolated spicules 
and bundles of them. In the upper part of the sponge and near the surface 
the spongin fibers are gradually replaced by simple fibers formed of 
spicules (4 - 6 spicules wide). The ends of these fibers ramify and at the 
surface give the sponge its woolly appearance. 

Spicules. Macroscleres: oxeas - 0.550- 0.690 mm long and 0.016 -
0.020 mm wide. 

DISTRIBUTION. Southwest of Heard Island. Depth: 1580 - 1620 m. 

Genus Ch ond r ops is Carter 

Chondropsis chaliniformis (Carter) 

Carter, 1886: 217(Dysidea); Lendenfeld, 1899: 600, pl.XXXVII , fig.8, pl.XL, figs.1,2, pl.XL!. 
fig. 2 (P hor ios pong i a); Bunon, 1929: 433. 

DIAGNOSIS. Body grows vertically with lobate or digitiform branches 
(the branches are more or less flattened), 20 cm high. Sometimes the 
whole body consists of a single branch. The oscula are situated along the 
lobes or branches. The surface is wavy, tuberculated or wrinkled, but 
smooth. Color: reddish brown. The basal skeleton is a uniform 
reticulum of fibers (0.050 - 0.090 mm thick) formed of fragments of 
extraneous spicules, sand grains, etc., embedded in spongin. The 
meshes are round, about 1 mm in diameter. The few spicules, especially 
those near the surface, are arranged in radial bundles. There is no 
special dermal skeleton. 

Spicules. Macroscleres: strongyles - 0.130 - 0.180 mm long and 
0.0014 - 0.004 mm wide. Microscleres: sigmas - 0.015 - 0.050 mm long. 

DISTRIBUTION. Antarctic shores (Victoria Land) and Australia. 
Depth: 36 - 256 m. 

109 In addition to the above-mentioned species of the family Haliclonidae, a 
whole series of other sponges have been designated as Renier a sp. in 
different works dealing with antarctic sponges. The correct taxonomy of 
these sponges is difficult to establish at present. 

Renier a sp. Topsent (19 08). Two badly preserved specimens, elongate 
and semicylindrical: one of them about 15 cm long and 0. 5 cm in diameter, 
the other about 7 cm long. There are many oscula about 0.5 cm in diameter. 
Surface minutely bristled. Color: yellow. The skeleton is a reticulum of 
primary fibers (2 - 3 spicules thick) and secondary ones (1 spicule thick). 
Spongin is abundant. Oxeas - about 0.330 mm long and 0.015 mm wide. 
Graham Coast. 

Renier a sp. Topsent (1913). Five or six very small fragments. 
South Orkney Islands. 

Renier a sp. Hentschel (1914). A formless fragment. Color: brown. 
Skeleton fairly irregular, locally formed of triangular and quadrangular 
meshes of isolated spicules, and also of fibers (2 - 5 spicules thick). 
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Spongin is scarce, but well represented at the meshes. Oxeas (almost 
cylindrical) - 0,424 - 0.480 mm long and 0.014 - 0.016 mm wide. Wilhelm 
II Coast. 

Renier a sp. Topsent (191 7). A small lamellar fragment. Oxeas -
0.500 - 0.550 mm long and 0.020 mm wide. Graham Coast. 

Reniera sp. Topsent (1917). A very small fragment. Oxeas - 0.470 
mm long and 0.020 mm wide. Graham Coast. 

Renier a sp. Topsent (191 7}. A long cylindrical fragment; soft. 
Oxeas - 0.635 - 0. 735 mm long and 0.020 mm wide. Graham Coast. 

Fam. DYSIDEIDAE 

Genus Dys idea Johnston 

Dysidea oculata (Burton) 
Burton, 1929: 448 , pl. IV, fig. 7 ( Sponge 1 i a). 

DIAGNOSIS. Body grows vertically, and is branched or fanlike-digitate, 
14 cm high (branches about 1 cm wide). Surface smooth but slightly rough 
because of the protruding primary fibers. Oscula about 1 - 2 mm in 
diameter, in vertical rows. Color: straw yellow. Skeleton is a reticulum 
of primary, secondary, sometimes tertiary spongin fibers. The primary 
fibers contain inclusions of sand grains or spicules of other sponges. The 
is straw yellow. The primary fibers, which are about 0. 080 mm 
wide, are directed vertically toward the surface; the transverse fibers 
are about 0. 024 mm thick. The distance between the primary fibers is 
about 0.500 mm. There is a tendency to form tertiary fibers (chiefly near 
the surface) which are 0. 012 mm thick. 

This species differs from Dys idea fr a g il is in its habitus and 
great elasticity. 

DISTRIBUTION. Antarctic shores (Victoria Land). Depth: 252 m. 

Genus O 1 i go c er as Schulze 

Oligoceras arenosa Schulze 
Thiele, 1905: 479; Burton, 1930: 334. 

DIAGNOSIS. Body massive, 5.5 cm high. At the top there is an 
indentation partly covered by the thin dermal membrane. The latter is 

110 penetrated by the oscular openings (about 0.3 cm in diameter) which lead 
into a 2-cm-deep cavity (with walls 0. 5 - 0. 7 cm thick). The small (young) 
sponges may look like outgrowths (maximum 4) fused to the basal part of 
the main body; every such outgrowth has a terminal osculum, surrounded 
by a dermal membrane, Color: light gray, The flagellated chambers 
have a diameter of about 0. 035 mm. A regular mineral skeleton is lacking; 
instead the skeleton of the sponge is formed of foreign matter 
(sand grains, fragments of spicules, etc.). In cross section, fibers of 
foreign material may be seen radiating toward the surface and inter
connected with spongin. The fibers are 1 mm one from another. The 
transverse fibers are completely devoid of spongin. 

DISTRIBUTION. South Georgia, Campbell, Juan Fernandez islands, 
Depth: 20 - 42 m. 

110 



111 

Fam. SPONGIIDAE 

Genus Spongia Linne 

Spongia magellanica Thiele 

T hiele, 1905: 483, Fig, 18 , 106; Burton, 1932: 341. 

DIAGNOSIS. Body massive, with very small conules connected with a 
more or less evident meshwork of spongin. There are large oscula. 
Color: light gray, dark brown or dirty brownish gray. The skeleton is 
composed of main (primary) fibers, containing sand inclusions, and 
transverse, connecting fibers without such inclusions. The dermal 
reticulum is more dense than the basal one. The main fibers are about 
0.100 mm thick, the transverse ones - 0.020- 0.030 mm thick. 

DISTRIBUTION. South Georgia, Falkland islands, Strait of Magellan, 
Tierra del Fuego. Depth: 20 - 236 m. 

Genus Aplysina Nardo 

Aplysina minima Hentschel 

Hentschel, 1914: 137, Taf. IV, Fig.18; Burton, 1929: 447. 

LOCALITY. St. 204. 
DIAGNOSIS. Body round or conical, to 3 cm high. Surface densely set 

with conules about 1 mm high. Color: light brown. Skeleton reticular, 
formed of primary and finer secondary fibers of spongin (keratin). The 
foreign particles (spicules of other sponges, sand grains, foraminifers, 
etc. ) may be found both in the interior and in the dermal layer. The 
skeleton forms both irregular and very regular quadrangular meshes 
(0.310 X 0.160 mm). The secondary (transverse) fibers are sometimes 
half the thickness of the primary (radial) fibers, or about 0.030 - 0.040 mm. 

DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 
Kemp Coast). Depth: 252 - 385 m. 

Genus Hircinia Nardo 

Hircinia variabilis Schulze 

Burton, 1929; 447. 

DIAGNOSIS. Body crustose, cushionlike or massive, digitate, 
branched, lamellar or foliaceous, maximum height 5 cm. Surface with 
conules (or tubercles), 1 - 2 cm high. Color: from light gray to dark 
brown. Oscula (1 - 5 mm in diameter) in small indentations on the surface. 
Skeleton made up of primary and secondary fibers which form a reticulum. 
The primary fibers (about 0.2 mm thick) are parallel to the base of the 
sponge and 1 - 2 mm apart; the secondary are slightly ramified and in 
contact with the primary ones through two or more of their branches. The 
secondary fibers are an average 0.050 mm thick, the openings in the mesh 
about 1 mm wide. Sand grains and other inclusions are found in the main 
fibers and more seldom in the secondary ones. In addition there are 
numerous filaments 4 - 8 mm long and 0. 001 - O. 003 mm thick; the diameter 
of the terminal swelling of the filaments is 0. 006 - 0. 01 O mm. 
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DISTRIBUTION. Antarctic shores (Victoria Land), Australia and 
New Guinea, Indian Ocean, Caribbean, Mediterranean, Spitsbergen. 
Depth: 20 - 252 m. 

Fam. APL YSILLIDAE 

Genus A ply sill a Schulze 

Aplysilla sulphurea Schulze 

Thiele, 1905: 488, Fig. 112,114; Burton , 1930: 335. 

DIAGNOSIS. Body crustose or cushion-shaped, to 2.5 cm high. Surface 
with conules about 1 mm in diameter. Oscula with maximum diameter of 
1 mm. Color: yellow or purple- brown. Flagellate chambers about 0. 060 -
0.100 mm in diameter. Skeleton formed of small isolated keratin fibers, 
either simple or branched, which radiate from the basal part to the surface. 

DISTRIBUTION. South Georgia Island, Strait of Magellan, 
Mediterranean. Depth: 20 m. 

Genus Dendrilla Lendenfeld 

Dendrilla membranosa {Pallas) (Plate XV, 1) 
Topsent, 1908: 11, pl.III, fig.2, pl.lV(antarctica); Hentschel, 1914: 137(antarctica); Topsent, 

1915: 35(arctica); 1917: 3l(arctica); Burton, 1929: 448; 1934: 46. 

LOCALITY. Mirnyi observatory. 
DIAGNOSIS. Body irregularly branched, to 60 cm high. Surface smooth, 

with conical papillae, 1.4 cm long. Color: gray, yellowish, violet, pink 
or brown. Oscula round, maximum diameter 3 mm. Skeleton arborescent, 
branched keratin fibers 0. 060 - 1. 7 00 mm wide. 

112 DISTRIBUTION. Antarctic shores (Wilhelm II Coast, Victoria Land, 
Graham Coast), Kerguelen and Falkland islands, South America, Australia, 
Malaya, Red Sea. Depth: 10 - 540 m. 

Fam. HALISARCIDAE 

Genus Ha 1 is arc a Dujardin 

Halisarca dujardini Johnston 
Lendenfeld, 1889: 729, Taf. L, Fig. 2-4; Topsent, 1902: 44, pl. I. fig. 2, pl. VI, fi gs. 11-14( var. 

magellanica); 1902: 45(Halisarca sp.); Arndt, 1928: 57, Fig. 64,65;Bunon, 1929: 414( var. 

magellanica); 1932: 340(var. magel lanica) . 

DIAGNOSIS. Body crustose or cushionlike, about 0.5 cm thick (3 - 4 and 
more, wide); the edges are lobate and rounded. The surface is smooth, 
shiny and slimy. There are fewer oscula; they are small and prominent, 
sometimes at the tops of low conical outgrowths. Color: yellow, brown 
or light gray. In most of the cases the flagellate chambers are somewhat 
elongate, tubular and branched, 0.060- 0.150mmlong and about 0. 025 mm 
wide. There is no mineral skeleton: the whole body is traversed by 
ramified and very thin fibrils. 
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The report of Ha 1 is arc a sp. made by Hentschel (1914: 139) from 
Kerguelen Island probably refers to this species. 

DISTRIBUTION. Antarctic shores (Victoria Land, Bellingshausen 
Sea), Falkland Island, Cape Horn, Tierra del Fuego, Mediterranean, 
Black Sea, North Atlantic, Arctic. Depth: 0 - 132 and also to 450 m 
(Antarctica). 
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LEGENDS TO PLATES 

PLATE I 

Mo n osy rin ga l ongisp inna (Lendenfeld): 1-orthotriaene(ramified part); 2-tip of the basal stalk of 

the orthotriaene; 3 - triaene; 4 - orthotriaene ( in fo rmation); 5, 6 - orthotriaenes; 7, 8 - oxy asters; 9 - chiaster; 

Pl akin a tr i Io p ha Schulze: 10, 11 - rhabdes; 12 - tetraloph; 3 -chelotrop; 14, 15-triactines. 

PLATE II 

Pach as tr ell a m on i Ii fer a Schmidt: 1, 2 - che lotrops: 3-tip of a diactine spicule ( long oxea); 4-small 

oxea; 5, 6 - chelotrops ( small oxeas); 7 - spiraster; 8 - oval microscleres, 9 - microrhabdes. Po ec i I I as tr a 

comp ressa antarctica Koltun: 10,11 -basal parts ofdiactine spicules; 12-pointed part ofd iactines 

( apica l part); 13, 14 -orthotriaenes; 15 - chelorrop; 16 - 18 - me tasters; 19 - spiraster. 

PLATE III 

Te t i 11 a I e pt oder ma Sollas: 1 -d iactine ( small oxeas) ; 2, 3 - anatriaenes ( ramified parts) ; 4-protriaene 

( filiform d iaene); 5 - sigma. C in achy r a ba r b at a Sollas: 6 - small oxea; 7 - anatriaene ( branched part); 

8 - large protr iaene(branched part); 9-fili form protriaene; 10-sigma. Ci na chyra antar ct ica(Carter): 

11 - sma ll oxea; 12 - anatriaene ( branched part); 13 - large protriaene ( branched part); 14 - fi!iform 

protriaene; 15 - sigma. 

PLATE IV 

Latr u n culia lendenfeldi Hentschel: 1 - sty le; 2 ,3-discasters. Latrunculia apicalis Ridley 

and Dendy: 4-style; 5 , 6 -discasters. Styloco rd yla borealis (Loven): 7, 8 -oxeas; 9-microoxea. 

Po I y mast i a in vagi na ta Kirkpatrick: 10, 11 - basal ends of the sty les ( large); 12 - apical end of the 

styles; 13,14-fusiform ty losty les. Suberi t es caminatus Ridley and Dendy: 15-basal part of 

subtylostyle; 16 - apical end of subtylostyle; 17 - cylindrical subtylostyle; 18 - fusiform subtylosryle. 

Pseudosuberites antarcticus ( Carter}: 19- 21 - ty lostyles . 

PLATE V 

Myca I e acer at a Kirkpat rick: 1 - oxea; 2 , 3 - basal ends of oxeas; 4, 5 - large anisochelas; 6 , 7 - small 

anisochelas . As best op I um a ca I y x Hentschel: 8 - sty lex of the basal skeleton; 9 - style of the dermal 

skeleton ofrhe stalk; 10-tylosryle; 11 , 12 -anisochelas. Pseudosuberites mollis Ridley and Dendy: 

13-habitus. Sphaerotylus antarcticus Kirkpatr ick: 14-large subtylostyles; 15, 16 - basal end s of the 

exoryles; 17 , 18 - apical ends of the exotyles; 19 - dermal rylostyle; 20 - c urved tylostyle. 

PLATE VI 

Myca I e t r id ens Hentschel: 1 - style; 2 - large anisochela ; 3 - small anisochela; 4, 5 - sigmas. Myc a 1 e 

gauss i an a Hentschel: 6 - style; 7, 8 - large anisochelas; 9 , 10 - small anisochelas; 11 - raphides. Myc a I e 

mag e 11 an i ca (Ridley): 12 - style; 13, 14 - large anisochelas; 15, 16 - small anisochelas; 17 - raphides; 18 -

sigma. Cercidochela l ankeste ri Kirkpatrick; 19-oxea; 20 - canonochela . 

PLATE VII 

Asbestop lum a belgicae (Topsent) : 1-sryle; 2,3 -basalend of styles; 4-tylostyle; 5 - sigma; 6,7-

anisochelas. Hop I a kith a r a d end y Kirkpatrick: 8 - strongyle; 9 - exoty lote; 10 , 11 - placochela. 

Gui tarra fimbriata Carter: 12 -diactine (tornote) ; 13-placochela; 14-sigma. Amphilectus 

ru gos u s (Thiele): 15 -style; 16,17-palmatechelas. I sod i c t ya obliquidens (Hentschel): 18 -oxeas; 

19,21-palmate chelas. Amp hil ec tu s f u co rum (Esper): 22 -style; 23 , 24 -palmatechelas. 

PLATE VIII 

Inflatella belli (Kirkpatrick): 1-tornote; 2, 3 -tips of tornores. I sod ict y a erinacea (Topsent) : 

4,5-diactines( oxas) ; 6 ,7-palmate chelas. I sod ict y a setifer (Topsent) : 8 -oxea; 9,10-palmate 

chelas. ! so d i ctya ker g uelen s i s (Ridley and Dendy): 11-oxea; 12-palmate chela. I sod ict y a 

delicata megachela Burton: 13-habitus; 14-oxea; 15,16 -palmate chelas. Jsodict y a antarctica 

(Kirkpatrick): 17- oxea; 18-palmatechela. J sodictya toxophila Burton: 19 - oxea; 20,21-palmate 

chela; 22 -toxas. 
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PLATE IX 

lnflatella latrunculioides (Ridley and Dendy): 1-large oxea: 2-small oxea. Myxilla molli s 

Ridley and Dendy: 3-style; 4-tornote; 5-endoftomote; 6 -sigma; 7-anchor. My xilla asigmata 

Topsent: 8 - style; 9 - strongy le; 19 - end of strongy le; 11 - anchor. Liss ode n dor y x flab e 11 at a Bunon: 

12 -style; 13-tornote; 14,15-endsoftornotes; 16-arcuatechela. Kirkpatrickia variolosa 

(Kirkpatric k) : 17 -habit us; 18 - style; 19 - strongyle; 20, 21 - ends of mongyles. 

PLATE X 

I o p hon s pat u I at u s Kirkpatrick: 1-style; 2-subtylote; 3, 4-ends of subtylotes; 5 , 6 -anisochelas; 7- 9-

bipocilli. I ophon proximum (Ridley): 10-acanthostyle; 11-tylote; 12,13-endsoftylotes; 14-

anisochela; 15,16 -bipocilli. lophon aceratus Hentschel: 17-oxea; 18-strongyle; 19-anisochela. 

Ted an i a tan tu la ( Kirkpatrick): 20 - sty le; 21 - mongy le; 22 - tornote; 23 - large raphis; 24 - end of 

raphis; 25 - small raphis ( microstyle). Ted an i a ox eat a Topsent: 26 - oxea; 27 -tornote; 28 - large 

raphis; 29 - end of raphis; 30 - small raphis. Ted an i a ch arc 01 i Topsent: 31 - style; 32 -tornote; 33 -

large raphis; 34-small raphis. Ac ant ho r ha bd u s fr a g i l is Burton: 35-style; 36-acanthorhabclus; 

37 - anisochela. 

PL ATE XI 

Arremisina plumosa Hentschel: 1-large style; 2 -small style; 3-dermal style; 4-dermal strongyle; 

5, 6-tips of strongyles; 7 - palmate chela; 8 - toxa . E ct y odor y x an a cant ha Hentschel: 9 - style; 

10 - acanthostyle: 11 - strongyle; 12, 13-tips of strongyles; 14 - sigma; 15 - arcuate chela. E ct yo dory x 

ramilobosa (Topsent): 16-large style; 17-small st yle: 18 -strongyle; 19, 20-tips of strongyles; 21,22-

arcuate chelas; 23 - sigma . E ct om y x i 11 a chi I ens is ( Thiele): 24 - large acanthosty le; 25 - small 

acanthostyle; 26-tornote; 27-sigma; 28-anchor. E ctyodo ryx antarctica (Hentschel): 29-

acanthostyle; 30-tornote; 31, 32-tips of tornotes; 33 - sigma; 34, 35 -arcuate chelas. 

PLATE XII 

Hymedesmia longurius antarctica Hentschel: 1,2-acanthostyle; 3-strongyle. Clathria 

pauper Br¢ndsted: 4-style; 5,6-acanthostyle. Axociella nidificata (Kirkpatrick): fusiform style; 

8-dermalstyle; 9-basalend of a dermal style; 10,11-toxas. Axociella flabellata (Topsent): 

12-large style; 13-dermal style; 14-toxa. Clathria toxipraedita (Topsent): 15-acanthostyle; 

16 - style: 17 - style ( with a few basal spines); 18 - anisotylote; 19, 20 - ends of tylotes: 21, 22 - palmate 

chelas: 23,24-toxas. Crelia crassa (Hentschel): 25-acanthostyle; 26-strongyle; 27-arcuatechela. 

PLATE XIII 

Eury p on mini ace um Thiele: 1 - large style; 2 -dermal style; 3-acanthotylostyle . An chin oe 

glaberrima (Topsent): 4-oxea; 5-acanthostyle; 6-arcuatechela. Axinella mariana Ridley and 

Dendy: 7-curved spinulate style; 8-the same, strongly ma gnified; 9-curved smooth style; 10 - large style. 

Homaxinella balfourensis (Ridley and Dendy): 11,12-style. Halichondria hentscheli 

Koltun : 13 - habitus; 14, 15 - oxea. 

PLATE XIV 

Haliclona spongiosus (Topsent): 1-habitus; 2 -oxea: 3.4-sigmas; 5-toxa. Adocia sp.: 6-oxea. 

Cladochalina sp.: 7-oxea . Calyx arcuarius (Topsent): 8-oxea; 9,10-toxas. Haliclona 

phakelloides (Kirkpatrick): 11-oxea; 12-toxa; 13-sigma. Pseudosuberites hyalinus (Ridley 

and Dendy): 14 -habitus. 

PLATE XV 

Dendrilla membranosa (Pallas): 1-habitus. Adocia glacialis (Ridley andDend y) :2 -oxea; 

3,4-sigmas. Haliclona dancoi (Topsent): 5-habitus; 6-oxea. Haliclona calyx (Ridley and 

Dend y): 7-oxea; 8-sigma. Haliclona rudis (Topsent): 9-oxea; 10-sigma. Calyx kerguelensis 

(Hentschel): 11-oxea; 12,13-sigmas. lvticroxina benedeni (Topsent): 14-oxea; 15-microoxea; 

16-sigma. 
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2 PEL AGI C NEMERTEANS OF ANTARCTI C AND TEM PERA TE WATERS 
OF THE SOUTHERN HEMISPHERE 

V. S. Koroi.kevich* 
(Zoological Institute of t he Academy of Sciences of the U .S. S. R. ) 

The fauna of pelagic nemerteans of the southern hemisphere i s very 
incompletely known. Of the 86 species of pelagic nemerteans known from 
the whole world prior to t he studies resulting from t he Soviet Antarctic 
Expedition, only 21 species have been reported south of the equator: 

Planktonernute, auranttaca (Coe, 1926); 
P. ag,2sstztl Woodworth, 1899; 
P . a dhaeren• (Brinkmann, 1917); 
P . hardyi (Wheeler, 1934); 
P . hubrechtt (Brinkmann, 1917); 
P . vanhii//ent Brinkmann, 1915; 
P. woodworthii Burger, 1912; 
P. aureola (Coe, 1954) [ = Tubonernertes 

aureola ); 
Dtnonernerte, plana (Coe, 1926); 
D . lobata (Coe, 1926); 
Nectonernerte, pelagtca Cravelll! a. Heath, 

1906; 

N . mirabtli, Verrill, 1892; 
N. prtmitiva Brinkmann, 1917;' 
N. rninirn'l Brinkmann, 1915; 
N . bu rgeri Korotkevitsch, 1955 (nom. 

nov.); 
Pelagonemerle• joubtnt Coe, 1926; 
P . gractli, (Coe, 1926); 
P. rollestont Moseley, 1875; 
P . trenae (Wheeler, 1934); 
P. tndica (Wheeler, 1936); 
P. chunl (Burger, 1912). 

Most of the above-listed species were recorded from tropical regions, 
i.e., north of the Subtropical convergence. In the Notal zone, which some 
authors also call the South Temperate zone, the region situated b etween 
the Subtropical and the Antarctic convergences , onl y 4 s p ecies were known: 
Planktonemertes hubrechti, P. vanhoffe ni, Nectonem e r t e s 
minima, and Pelagonemertes rolleston i . No pelagic nem ertean 
has been rec orded until now from the antarctic zoogeographical region, i .e . . 
south of the Antarctic convergence . 

The present study is based on the material of the Soviet Antarctic 
Expedition, collected by the author and collaborators from t he Z oological 
Institute and the Institute of Oceanology - K. A. Brod skii, M. E . Vinogra dov, 
K. V. B eklemishev, and A . G. Naumov - during three cruises of the M/V 
"Ob'" (1956 -1958) in the notal and antarctic waters of the Pacific and 
Indian Oceans . The present study deals with 11 new s pecies belonging t o 
three families and 5 genera. One genus, 0 b n em er t es Kor otkevits ch 
1960, is new to s c ience . Four species which we r e p r eviously r ecorde d 
from the Notal zone were not present in our materia l. There a re now 15 
species known south of the Subtropi-cal convergence (see t a ble) including 
those mentioned in publ ished works . 

' [Also known in t ile literature as Korotkevitscli . J 
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Pelagic nemerteans found in antarct ic and nata l waters 

Species 

Fam. Amphiporidae McIntosh, 
1874 

Cratenemertes pelagicus Korot-

Antarc tic zone 

sector 

kevitscb, 1961 - + 
Fam. Nec/011emertidae Verrill, 

1892 
P/anktonemerles h11brechti (Brin-

kmann, 1917) . .... 
P . vanhii ffeni Brinkmann, l915 
P. curvtcephala sp. n. 
Nectonemertes compacta, sp. n. 
N. tenuts sp. 11 • •••• •• 
N. minima Briukmann, 1915 
N. acutilobata sp. n. 

Fam . Pelagonemertidae Moseley, 
1875 

0bnemertes mazimovt Korotke-
vitsch, 1960 

0. 10/ida sp. n . . . .... . 
0 . ramosa Korotkevitsch, 1960 
0. nana sp. n. . ...... . 
0. latilobata Korotkevitsch, 1960 
Pe/agonemertes rollestoni Mose-

ley, 1875 . 
P. parvula sp. n. 

+ + + 
+ 

+ 

+ + 

+ 

+ 

Natal zone 

sec tor 

+ 

+ + + 
+ 

+ 

+ 

The most widespread spec ies is P e 1 ago n em er t es r o 11 est on i 
which is found in the three oceans of the southern hemisphere and north to 
47°N in the Pacific. The other species are restricted to notal and 
antarctic waters (Figure 1) . The large number of new species in the 
fairly limite d m a terial a vailable (only 16 spe cimens have been s tudied) 
indicate the great lack of knowledge on the pelagic nemerteans of this area, 
while the evolution of the genus Ob n em er t es in the Antarctic zone 
(Figure 1) show s the specific ity of this fauna. Of the five species of this 
genus, only 0. na na sp. n. has been found north of the Antarctic 
convergence (Figure 1) in an area where the interaction between the 
antarctic and subantarctic water masses is very unclear. The spe cificity 
of the fauna of pelagic nemerteans of this region is also demonstrate d by 
the fact that we found none of the previously known widespread genera of 
pelagic nemerteans - P 1 an kt one mer t es Woodworth, 1899, 
Nectonemert e s Verrill, 1892 and Pelagonemertes Mose ley , 1875 
south of 45°S,, i.e., south of the Antarctic convergence which is probably 
an absolute barrier in the way of the distribution of the above-mentioned 
genera. 

The pelagic nemerteans in the antarctic region presumably develop in 
independent ways. In the specimen of the pelagic species Crate n em er tu s 
p e 1 a g i cu s, b e longing to the family Amphiporidae , I fcund many features 
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resembling those of the benthonic nemerteans (Korotkevitsch 19 61). The 
presence of pelagic forms among the monostyliferous nemerteans and the 
separation of the genus Ob n em er t es in the antarctic region further 
confirm the opinion expressed by Burger (1897 - 1907) and the present 
author (Korotkevitsch, 1955) on the polyphyletic origin of this animal 
group and refutes the monophyletic hypothesis supported by Brinkmann 
(1917). This problem is discussed in greater detail in the article "New 
Data on the Origin of the Pelagic Nemerteans" (Korotkevitsch, 1962). 

FIGURE 1. Schematic distribution of pelagic nemerteans at temperate and high latitudes of the southern 

hemisphere 

1-Antarctic convergence (Brodskii, 1959); 2 - Subantarctic convergence; 3-Cratenemer t es 

p e I a g i cu s Korotkevitsch; 4-P I an kt one me rte s hub rec ht i (Brinkmann); 5-P. van ho ff en i 

Brinkmann; 6 - P. curvicephala sp . n.; 7-Nectonemertes compacta sp.n .; 8-N. tenuis 

sp. n.; 9-N. minima Brinkmann; 10-N. acutilobata sp. n.; 11-O bnemettes maximovi 

Korotkevitsch; 12-0. sol ida sp. n.; 13-0. ramosa Korotkevitsch ; 14-0. nana sp. n.; 15-0. 

latilobata Korotkevitsch; 16-Pelagonemettes rollestoni Moseley; 17-P. parvula sp. n. 
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135 All the presently known pelagic nemerteans belong to the order 
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Hoplonemertini Hubrecht, 187 9, which is characterized as follows: proboscis 
armed with stylets; two or three muscular layers in the body wall; 
intestine with lateral diverticula and, as a rule, with cecum; no 
sanguiferous lacunae, blood vessels not branched, dorsal vessels un
equally developed; the central nervous system situated within the 
parenchyma; cerebral organs, if prese·nt, situated close to the brain, but 
clearly delimited. 

Key to the Suborders, Families, Genera and Species of the Pelagic 
Nemerteans of the Notal and Antarctic Zones 

1 (2). Base of the stylets with 1 stylet. Cerebral organs present. 
Epithelomuscular sac cylindrical, containing a differentiated layer of 
transverse muscles. Epidermis as a rule not translucent. No caudal 
fin. Benthonic forms with only one pelagic species (suborder 
Monostilifera Brinkmann, 1917 ; fam. Amphiporidae McIntosh, 1874). 
Body resembling a clove of garlic, two diverticula with 10 accessory 
stylets in each. Esophagus and cerebral organs present. Pelagic 
species 
.......... .. Cratenemertes pelagicus Korotkevitsch, 1961 (p. 141 ). 

2(1 ). Base of the stylets with numerous minute stylets. No cerebral 
organs. Epithelomuscular sac with different degrees of reduction on 
the sides of the body, containing a layer of transverse muscles. 
Epidermis as a rule translucent. Caudal fin sometimes present. 
Benthonic and pelagic forms (suborder Polystilifera Brinkmann, 1917). 

3(16). Vascular system formed of 3 longitudinal vessels running along the 
whole body and interconnected by 3 anastomoses. Dorsal vessel 
penetrates wall of the proboscis sheath. Length and form of proboscis 
sheath variable. Testes disposed in elongated rows behind the brain . 
. . . . . . . . . . . . . . . . . . . . . . . Fam. Nectonemertidae Verrill 1892. 

4(9). Musculature of the probosc is sheath wall consists of interpenetrating 
fibers. Intestinal diverticula with many lobes, as a rule with ventral 
branches. Testes disposed in rows. Body form variable, sometimes 
with a more or less defined caudal fin. No cirri in males ........ . 
. . . . . . . . . . . . . . . . . . . . Genus Planktonemertes Woodworth, 189 9. 

5(8). Body broad, flattened, broadening and rounded in the anterior part 
and tapering in the posterior part. The lobated intestinal diverticula 
with ventral branches. The lateral nerve formed of 1 bundle of fibers. 

6(7). Epithelomuscular sac poorly developed. There are 24 proboscis 
nerves. The proboscis sheath extending almost to end of body. Mouth 
and proboscis orifice opening in a common dorsal depression at the anterior 
end. Stomach voluminous. Cecum with 5 pairs of lateral diverticula 
and with an odd anterior process. Midgut narrow. Brain small. Males 
unknown .. ...... ............... . Planktonemertes vanhoffeni 
Brinkmann, 1915 (Korotkevitsch, 1955:66, synonymies). 

7(6). Epithelomuscular sac well developed. Sheath of the proboscis 3/ 4 
of body length. Mouth well separated from proboscis orifice. Stomach 
small. Cecum with 7 pairs of lateral diverticula, without an odd anterior 
one. Midgut wide. Abdominal branches of the lateral diverticula are 
reduced in the aboral fourth of the body. Females unknown ....... . 
. . . . . . . . . . . . . . . . . Planktonemertes curvicephala sp. n. (p. 141 ). 
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8(5). Body long, narrow, lanceolate, slightly flattened. Intestinal 
diverticula without ventral branches . Lateral nerve cords formed of 2 
fascicles each. Epithelomuscular sac poorly developed . The wall of 
the anterior part of the proboscis has three muscle layers. There are 
29 proboscis nerves. Sheath of proboscis extends almost to the aboral 
body end. Mouth and proboscis opening situated in a common depression . 
Stomach voluminous. Cecum with 6 and midgut with 40 pairs of wide 
lateral diverticula. Brain small. Males unknown ........ Planktone -
mertes hubrechti Brinkmann, 1917 (Korotkevitsch, 1955:67, synonymies). 

9(4). Musculature of the proboscis sheath formed behind the brain of 2 
muscular layers (an external transverse and an internal longitudinal 
one) . Lobated intestinal diverticula usually without abdominal branches. 
Testes disposed in elongated groups or rows. Body long, narrow, 
moderately or only slightly flattened . As a rule there is a clear and 
bilobated caudal fin. Males frequently have cirri. ........... . . 
. . . . . . . . . . . . . . . . . . . . . . . Genus Nectonemertes Verrill 1892. 

10(11). There is no delimited caudal fin. There is a slightly pronounced 
muscular caudal carina . Cecum with one, midgut with 45 pairs of 
lateral diverticula . . . .......................... . 
. . . . . . . . . . . . . . . . .. Nectonemertes c ompacta sp . n. (p. 143). 

11(10). There is a clear, bilobated caudal fin. No caudal muscular 
carina . Cecum with more than one pair of lateral diverticula. 

12(15). Stomach small with smooth or undulating walls. Cecum with 3 - 4 
lateral diverticula, and midgut with 43 - 60 . Caudal fin with rounded 
lobes. 

13(14). 16 proboscis nerves. There are 2 muscular layers in the anterior 
part of the proboscis. The musculature of the proboscis sheath wall in 
the region of the brain formed of interpenetrating fibers. Stomach with 
undulating walls. Cecum has 4 lateral diverticula, the intestinal wall 
43 pairs. Lateral nerve cords in the anterior half formed of two 
fascicles of fibers. Lateral organs not detected. Females unknown . 
. . . . . . . . . . . . . . . . . . . . . . . Nectonemertes tenuis sp. n. (p. 144). 

14(13). 18 proboscis nerves. Three muscle layers in the anterior part of 
proboscis. Musculature of the proboscis sheath formed of 2 layers in 
the vicinity of the brain (an external longitudinal and an internal 
transverse layer). Stomach with smooth walls. Cecum with 3 pairs 
of lateral diverticula, midgut with 60 pairs. Lateral nerve cords 
formed of 2 fascicles of fibers. Onion- shaped cuticular organs present. 

Body elongate, moderately flattened. Length varies from 8 to 13 mm. 
Epithelomuscular sac well developed. In the middle part of the body it 
is formed of paired dorsal and ventral muscle layers ...... . Necto-
nemertes minima Brinkmann, 1915 (Korotkevitsch, 1955:71, synonymy). 

15(12). Stomach voluminous with folded walls. There are 6 pairs of 
lateral diverticula in the cecum and less than 50 pairs in the midgut. 
Caudal fin with pointed lobes. . ...................... . . . 
. . . . . . . . . . . . . . . . . . . Nectonemertes a cutilobata sp. n . (p. 147). 

16(3). Vascular system formed of 2 longitudinal vessels running along 
the whole body and interconnected by 3 anastomoses and a rudimentary 

137 dorsal sanguiferous vessel which ends blind in the proboscis sheath wall. 
The proboscis sheath is usually fusiform and extends to the aboral end 
of the body. Testes few, disposed in 2 dense groups before or around 
the brain. . ................. . 

. Fam. Pelagonemer tidae Moseley, 1875. 
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17(26). Musculature of the proboscis sheath wall behind the brain formed 
of interpenetrating fibers which form 2 - 3 layers in some species. 
Sheath of the proboscis fusiform, of variable width, extending to the 
aboral end of the body. Cecum lacks lateral diverticula. Midgut with 
9 to 1 7 pairs of diverticula , whic h may be lobated, but as a rule devoid 
of ventral branches. . .... Genus Obnemertes Korotkevitsch, 1960. 

18(21 ). The narrow and long lateral intestinal diverticula have numerous 
long, slender lobes. Late r al ne rve c ords with 2 strands of fibers, 
only in the anterior half of the cords (in the females the dorsal strand 
of fibers is unclear). 

19(20). Epithelomuscular sac well developed and in the middle of the body, 
formed of odd dorsal and ventral layers. There are 9 lateral diverticula 
of the midgut. The funnel of the proboscis is long and broad. In some 
places there is an internal trans verse muscle layer in the sheath wall in 
the area of the brain. Posterior end of the body narrowed, without 
indication of caudal fin. . .................. .. .... .... . 
. . . . . . . . . . . . . . . Obnemertes ramosa Korotkevitsch 1960 (p. 150) . 

20(19). Epithelomuscular sac poorly developed. 14 - 17 pairs of lateral 
intestinal diverticula. Funnel of the proboscis short and broad. 
There is a differently developed internal transverse layer of fibers in 
the proboscis sheath around the brain. There is an unclear caudal fin . 
. . . . . . . . . . . . . Obnemertes maximovi Korotkevitsch, 1960 (p. 153). 

21 (18). The broad and short lateral intestinal diverticula have a few thick lobes 
or lack them. Lateral nerve cords with 2 unclear strands of fibers. 

22(23). Width of the proboscis sheath is less than half the maximum width of the 
body. Lateral nerve cords with 2 unclear fiber strands. No internal trans
verse muscular layer in the sheath near the brain. Anterior pairs oflateral 
intestinal diverticula lobated . . ............ . ......... . ... . 
. . . . . . . . . . . . . . Obnemertes latilobata Korotkevitsch 1960 (p. 159). 

23(22). The width of the proboscis sheath is more than half the maximum width 
of the body. Lateral nerve cords with 1 strand of fibers. There is an internal 
transverse muscle layer in the sheath wall near the brain. Lateral intestinal 
diverticula with or without lobes. 

24(25). Lateral intestinal diverticula with large lobes. There is an unclear 
caudal fin. 3 muscular layers in the anterior part of the proboscis. There are 
22-24 large proboscis nerves. There is internal transverse musculature in 
the sheath wall near the brain and 9 pairs oflateral intestinal diverticula. 
Large forms ................. Obnemertes solida sp. n. (p. 160). 

25(24). Only the first pair oflateral intestinal diverticula has a few small lobes. 
No caudal fin. There is 1 muscular layer in the anterior part of the proboscis. 
There are 21-29 proboscis nerves. No internal transverse musculature in 
the sheath wall near the brain. 15 pairs of lateral intestinal diverticula. Small 
forms ........... . .......... Obnemertes nana sp. n. (p. 167). 

26(1 7). Musculature of proboscis sheath wall behind the brain formed of 2 
L 3 8 layers (an external transverse and an internal longitudinal one). Proboscis 

sheath as a rule, fusiform, narrow, reaching the aboral end. Cecum with 
lateral diverticula. There are from 4 to 25 pairs of lateral diverticula of the 
midgut, usually devoid of lobes and ventral branches . ...... ....... . 
. . . . . . . . . . . . . . . . . . . . . . Genus Pelagonemertes Moseley, 187 5. 

27(28). Lateral nerve cords with two fascicles of fibers. Midgutwidewith 12 
pairs of faintly lo bate lateral d i ve r t icula . There are 12 large and 12 small 
proboscis nerves. The wall of the anterior part of the proboscis has l longitu-
dinal muscular layer . . .... . . Pelagonemertes parvula sp. n. (p . 167). 
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28(27). Lateral nerve cords with one fascicle of fibers. Midgut narrow, 
with 12 - 25 pairs of lateral diverticula showing well-pronounced lobes. 
There are 15 - 16 large and 18 small proboscis nerves. The wall of the 
anterior part of the proboscis has 3 muscle layers ...... . Pelagone-
mertes rollestoni Moseley, 1875 (Korotkevitsch, 1955:109, synonymy). 

Description of the Species 

The description of the species found in the collections of the Soviet Antarctic 
Expedition (1955 - 1958) follows; diagnostic characters are given for three 
earlier published species (0bnemertes ramosa, 0. maximovi, 
0. 1 at il ob at a). In the anatomomorphological discussions the proboscis 
is considered in its fully extended position. The descriptions are provided 
with the author's original figures and only one illustration (Figure 9, B) 
was drawn by an artist. 

All the specimens have been fixed in formalin. The descriptions are 
based on reconstructions of serial cuts. The sections were stained with 
Heidehain' s ferrum haematoxylin. Several specimens were dyed in toto 
with haemacalcium. No essential differences in color were observed. 

The types are preserved in the collections of the Zoological Institute 
of the Academy of Sciences of the U. S.S. R. 

The following symbols are used in the figures in the text: 

a. o. anal opening i.e. p. internal epithelium of the 
a, p. anterior part of the proboscis proboscis 
b. brain i. f. p. internal transverse fibers of the 
b. I. basilar layer proboscis muscle 
b. I.n. branches of the lateral nerve cords I. b. n. lateral branch of the lateral nerve 
b. l.p. s. basilar layer of the proboscis sheath cords 
b,s. base of the sty lets I. d. lateral diverticula of the midgut 
ca. f. caudal fin 1.d.m. lobes of the lateral diverticula 
ce. cecum of the midgut 
ci. cirri l.m. f. longitudinal muscle fibers 
c.m. caudal commissure I. m. f. p. longitudinal muscle fibers of the 
c. s. o. cuticular sense organs proboscis 
cu. f. cuticular fold I. n. lateral nerve cords 
d.c. b. dorsal commissure of the brain I. v. lateral vessels 
d. f. l. n. dorsal fascicle of fibers of the m. f. muscle fibers 

lateral nerve cords mi. midgut 
d, v. dorsal vessel mo. mouth 
dv.m. dorsoventral musculature m.p. median part of the proboscis 
e. epithelium m.u.s. musculature of the proboscis 
e. b. p. external basilar layer of the sheath wall 

proboscis n. nerve 
e. e.p. external epithelium of the n. c. nerve cells 

proboscis o. oviducts 
e.m. epithelium of the midgut ova. ovaria 
e. s. epithelomuscular sac ovu. ovules 
e.t.m.p. external transverse muscle fibers of pa. parenchyma 

of the proboscis p. n. proboscis nerves 
f. n. l. n. fascicle of nerve fibers of the p. o. proboscis orifice 

lateral nerve cords p.p. posterior part of the proboscis 
f. p. funnel of the proboscis pr, proboscis 
g. gonads p. s. proboscis sheath 
gp. gonopores p. t. pyloric tube 
g. t, genital tubercles r. rectum 
i. b.p. interna 1 basilar layer of the r. e. rudimentary eyes 

proboscis r. p. retractor proboscis 
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s. 
s.m.f. 
s.n. 
t, 

stomach 
spiral muscle fibers 
subcuticular clusters of neurons 
testes 

t,m, f. 

v. C, b. 
v. e. 

v. f. n. 

transverse muscle fibers 
ventral commissure of the brain 
vasa efferentia 
ventral fascicle of nerve fibers 
of the lateral cords 

Fam. AMPHIPORIDAE McIntosh, 1874 

Cratenemertes pelagicus Korotkevitsch 1961 (Figure 2) 

Korotkevitsch, 1961:1416-1420. 

Body'~ has the form of a clove of garlic, inflated dorsally and with a 
shallow transverse cuticular fold at the level of the brain. After fixation 
the body length was 9 mm, width - 4 mm, and thickness - 3 mm. The 

cuticle is not translucent. Between the transverse 
and longitudinal muscle layers of the anterior part 

p. o. of the cylindrical epithelomuscular sac, there 
is a barely visible layer of transverse muscles. 

mo. The parenchyma is poorly developed; the mouth 
is separated from the proboscis orifice. The 
anterior part of the proboscis is formed of two 
muscle layers - a thin external transverse and 
an internal longitudinal one. There are 13 
proboscis nerves and two pouches with 
accessory sty lets containing not less than 1 O 
stylets each. The narrow, tubular proboscis 
sheath ends before the caudal commissure. The 
musculature consists of interlacing fibers. 
There is an esophagus, but no cecum, the 
midgut is straight and its lateral diverticula are 
lobed and have rudimentary ventral branches . 
The three longitudinal vessels are interconnected 
by three anastomoses. The dorsal vessel 
penetrates the proboscis sheath wall. The 
lateral nerve cords have only one fascicle of 
nerve fibers. Cerebral organs are situated 
behind the brain. 

TYPE. Inv. No. 278. 
FIGURE 2. Cratenemertes 
p e I a g i cu s Korotkevitsch, 
Habitus, lateral view, The specimen was collected on 25 February 

1957 in the Indian Ocean (st. 243, 61 °33 1 S. and 
20°00'E. ), with a meter-wide plankton net of 

hauled from 200 m to the surface. Depth of the station No. 140/23 mesh, 
5200 m. 

Fam. NECTONEMERTIDAE Verrill, 1892 

Planktonemertes curvicephala Korotkevitsch sp. n. (Figure 3, A-B) 

Body elongated, slightly flattened with broadened anterior end, dorsal 
side inflated and bent, posterior part slightly tapering and flattened to form 

• I give here only a brief description of this species, which has been described in detail in Korotkevitsch 
( 1961). 
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an unclear caudal fin (Figure 3, A). The cuticle is colorless and barely 

translucent after fixation. Body length 5 mm, maximum width 2.5 mm, 

maximum thickness 2 mm. 
The epithelium has not been preserved. The basilar layer is thick, 

slightly sinuous. The epithelomuscular sac is well developed and in the 

middle of the body the longitudinal musculature forms a dorsal and a 

ventral layer (Figure 3, B). There are no caudal muscular carinae. 

Parenchyma and dorsoventral musculature slightly developed. 

p. s, b. l. dv, m, 

d. ,·.,~~=;;;:;'~---~ ~~ ---- ---,.. _ __,,.,. 
, , .• ,J., ,,,. 

I\ 
I ~~51: 

. ✓---- ~ . ;ti(" 

0.5mm e. s. 
mi. 

•-:• e. s, 

p. s, 

l.d . m. 

l.d. m. 

I. d. m . 

A 

FIGURE 3. Planktonemertes curvicephala sp.n . 

l.m.f. 
C 

m.f. 

m.f. 

m.f. 

p. s. 

p. p. 

A-habitus, dorsal view; Cross section: 8-median; C -in the shea th wall behind the brain and the posterior 

part of the proboscis. 

Orifice of the proboscis situated on the dorsal side of the anterior body 

end (Figure 3, A). Funnel of the proboscis long and narrow. The proboscis 

itself was damaged during collection. Only the posterior part of the 
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proboscis is partly preserved. The musculature of this part consists of 
longitudinal fibers (Figure 3, C). The sheath of the proboscis is narrow, 

141 tubular and constricted. Its length is equal to 3 / 4 the body length (Figure 
3, A). The musculature of the sheath wall is formed of interlacing fibers 
(Figure 3, C). 

The mouth is clearly separated from the proboscis orifice. The 
stomach is small with folded walls. The pyloric tube is long, wide and 
flattened. Ce cum is round and bearing 7 pairs of lateral diverticula; 
there is no odd anterior process. The midgut is wide and flattened, with 
27 pairs of wide lateral diverticula (Figure 3, B). The lateral diverticula 
of the cecum and midgut are lobed and provided with ventral branches; 
the latter are reduced in the posterior quarter of the body. 

The vascular system is built according to the type common to the whole 
family Nectonemertidae. 

The brain is small (Figure 3, A). The commissures of the brain are the 
musculature of the sheath wall. The lateral nerve cords have one fascicle 
of nerve fibers, since the nerve fibers which start from the dorsal ganglia 
end at the very beginning of the nerve cords. 

The specimen studied is an immature male. The testes are small 
ovals without vasa deferentia. They are disposed in two rows behind the 
brain (4 on one and 3 on the other side) and alternate in a regulated way with 
the lateral diverticula of the cecum (starting after the first pair of 
diverticula. 

TYPE. Inv. No. 276. 
The specimen was collected on 19 May 1958 in the Pacific near the 

coast of Chile (st. 440, 31°59 1S. and 78°27'W.) with a meter-wide plankton 
net of No. 140/ 38 mesh, hauled from 2000 m to the surface. Depth of the 
station 4000 m. 

P. curvicephala is close from both the systematic and zoo
geographical points of view to the old species P. van ho ff en i which has 
been recorded from the Atlantic, west of the Cape of Good Hope. It differs 
from the latter species by the smaller dimensions of the body, of the 
stomach, and of the proboscis sheath and by the large number of lateral 
diverticula of the cecum. 

Nectonemertes compacta Korotkevitsch sp. n. (Figure 4, A-H) 

Body narrow, long, slightly flattened, with almost parallel lateral sides. 
The anterior end is thickened and rounded, the posterior one is bilobated, 
slightly tapering and very flat. There is no distinct caudal fin (Figure 
4, A-B) . The cuticle is not translucent, color yellowish. After 
preservation the body length is 11 mm, maximum width 3 mm, and 
maximum thickness 2 mm. 

The epithelium is of the usual nemertean type, but has been badly 
preserved. The basilar layer is thin and sinuous. The epithelomuscular 
sac is poorly developed. The longitudinal muscle fibers are disposed in the 
middle of the body in the form of thin, unpaired layers on the ventral and 
dorsal side (Figure 4, C). There is a slight muscular carina in the tail. 
The parenchyma and the dorsoventral musculature are poorly developed. 

The orifice of the proboscis is situated on the dorsal side of the 
anterior body end. The funnel of the proboscis is long and narrow 
(Figure 4, A). The proboscis exceeds the length of the body; it is inserted 

143 



into the dorsal face of the sheath wall, quite far from the hind end of the 
sheath. The musculature of the anterior part of the proboscis is formed 
of a very thin internal transverse and a thick external, longitudinal layer. 
There are 18 proboscis nerves, the 9 large ones differing little in size 
from the small ones (Figure 4, D). The musculature of the posterior part 
of the proboscis is formed of a thin layer of longitudinal fibers (Figure 4, 

142 E). The base of the small stylets is sickle-shaped. The stylets and the 
pouches with accessory stylets have not been investigated. The sheath 
of the proboscis is narrow, fusiform and ending at a considerable distance 
from the hind end of the body (Figure 4, A-B). The musculature of the 
sheath wall at the level of the brain is formed of intercrossing fibers 
(Figure 4, D), while behind the brain it consists of two layers - an external 

143 transverse one and an internal longitudinal one (Figure 4, F). 
The mouth is situated at the anterior end of the body (Figure 4, A). It 

leads into a voluminous stomach with folded walls. Before the brain, the 
stomach leads into a broad and flat pyloric tube. The cecum is wide, with 
an odd anterior process and one pair of lateral diverticula which have lobes 
and rudimentary abdominal branches. The midgut is narrow, oval, with 
45 pairs of lateral lobated diverticula, without any trace of ventral 
branching (Figure 4, C). The rectum is long and narrow (Figure 4, B). 

The vascular system is built according to the type of the family 
N ectonemertidae. 

The brain is large (Figure 4, A). The lateral nerve cords have two 
fascicles in their anterior part and only one in the posterior one. No sense 
organs were noted. 

The specimen I studied, was a male with 6 pairs of small round testes, 
arranged in two rows behind the brain. The long and fairly wide vasa 
deferentia did not yet open to the exterior (Figure 4, H). 

TYPE. Inv. No. 312. 
This specimen was collected on 3 June 1958 in the Pacific (st. 448, 

45°04 1S. and 75°33'W.) with a meter-wide plankton net of mesh No. 140/38, 
hauled from 540 m to the surface . Depth of the station 913 m. 

The present new species differs from the closely related North Atlantic 
species N. lanceolata (Brinkmann, 1917) by the reduced number of 
cecal diverticula, of proboscis nerves and of testicles as well as by the 
disposal of the muscle fibers in the sheath wall at the level of the brain. 

Nectonemertes tenuis Korotkevitsch sp. n. (Figure 5, A-G) 

Body fairly flattened, narrow and long, with almost parallel lateral 
sides, The anterior end of the body is rounded, the posterior one very 
flattened with a clear and bilobated caudal fin with rounded lobes. There 
are small cirri on the sides of the anterior part of the body (Figure 5, A). 
Body length after preservation 16.5 mm, maximum width - 2.5 mm and 
maximum thickness 1 mm; cuticles transparent. 

The epithelium is of the usual nemertean type, but has been badly 
preserved. Basilar layer sinuous, thin. The epithelomuscular sac is 
slightly developed. The longitudinal muscle fibers form a pair of thin 
dorsal and ventral layers in the median and precaudal part of the body 
(Figure 5, B). No caudal muscular carinae. The parenchyma and the 
dorsoventral musculature are poorly developed. 
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FIGURE 4. Nect.onemertes compacta sp. n. 

A-male, habitus, lateral view; B-hind end of the body, dorsal view. Cross section: C-precaudal parts 

of the body; D-walls of the anterior pan of the proboscis; E-walls of the posterior part of the proboscis; 
F-walls of the proboscis sheath at the level of the brain; G-walls of the sheath behind the brain; H-the 

testes of the left row (graphical reconstruction X56). 

145 

F 



144 e. s. p. p. 

1. v. 
B 

b. 

A C p. n. 

d. f. 1. n . 

e. s. 

• 
n.c.S@ 

--=-.!: 
v.f.n. ---- ➔ 

(lrT"--::-

05 
·. -~ 05 mm 

. mm 
F 

e. e. p. 

0.1 mm 

G 
D 

FIGURE 5. Nectoneme rte s tenuis sp. n. 

A- habitus of male, ventra l view. Cross sections: B-median part of body; C - sheath wall at the level of 
the bra in; D- sheath wall behind the brain; E-thtough the anterior half of the lateral nerve cord ; F-through 
the posterior half the lateral nerve cord; G-testes of the left side ( graph ica l reconstruction x80). 
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(143) The proboscis orifice is situated apically at the anterior end of the body. 

The funnel of the proboscis is long and narrow (Figure 5, A). The proboscis 

is somewhat longer than the body. The musculature of its anterior section 

is formed of a very thin internal transverse layer and a thick external 

longitudinal layer (Figure 5, C). The musculature of the posterior section 

is formed of longitudinal fibers only (Figure 5, D). There are 16 proboscis 

nerves - the 8 large ones being almost equal in size to the small ones. The 

basis of the stylets has the form of a small sickle and bears small conical 

stylets. No pouches of accessory stylets have been found. The sheath of the 

probos c is is narrow, fusiform and almost reaches the posterior end of the 

body. The musculature of the sheath wall is almost identical with that of 

N . compact a sp . n . - i.e. it is composed at the level of the brain of 

interc rossing fibers (Figure 5, C ), with an external tra nsverse layer and 

an internal longitudinal one behind the brain (Figure 5, D). 
The mouth is situated on the ventral surface of the anterior part of the 

body. The stomach is small, nar r ow, with undulating walls. The pyloric 

tube is wide and moderately flattened. The cecum has an odd anterior 

process and 4 pairs of lateral diverticula. The midgut is broadly oval, with 

43 pairs of lateral diverticula. The diverticula of the midgut have no 

ventral branches, while the dorsal branches extend above the proboscis 

sheath (Figure 5, B). The rectum is short and narrow (Figure 5, A). 

145 The vascular system is like that of the family Nectonemertidae. 
The brain is of medium size (Figure 5, A). Lateral nerve cords are 

formed of two fascicles of fibers in their anterior part (Figure 5, E) and 

one fascicle in the posterior part (Figure 5, F). No sensorial organs 

have been found. 
The specimen investigated is a male. Gonads are oval with thin, long and 

bent vasa defe rentia whic h are not y et in contac t with the exterior (Figure 5, 

G). The testes are disposed in two rows behind the brain between the 

lateral intestinal diverticula 1 to 10 (7 on the left side and 9 on the right). 

TYPE. Inv. No. 313. 
The specimen was collected on 1 June 1958 in the Pacific (st . 446, 

37°00 1 S. and 74°05'W. ) with a meter-wide plankton net of No.140/38 mesh, 

hauled from 500 m to surface. Station depth 2500 m. 
The above-described species is most closely related to N. prim it iv a 

Brink., 1917 and N. major Korotk., 1955 in general body structure . It 
differs considerably from the latte r spec ies in the larger number of proboscis 

nerves, the presence of the odd cecal process, the lack of ventral branches 

on the lateral intestinal diverticula and the reduced number of testes. The 

new species differs from N. prim it iv a by the more streamlined body 

shape, the long proboscis funnel, the disposal of the muscle fibers of the 

sheath in the cerebral region, the lack of a dorsal fascicle in the posterior 

half of the lateral nerve cords, and the increased number of testes. 

Nectonemertes acutilobata Korotkevitsch sp. n. (Figure 6, A-G) 

The body is slightly flattened, long and narrow with almost parallelly 

flattened sides. There is a clear and bilobate caudal fin with pointed lobes 

(Figure 6, A). 
After fixation, the cuticle is opaque, a beige-pink color. Body length 

17 mm, maximum width 3.5 mm, and maximum thickness 2 . 5 mm. 

Epithelium has not been pr ese r ved; the basilar layer is sinuous. The 
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epithelomuscular sac is fairly well developed. In the middle part of the 
body the longitudinal muscle fibers are disposed in two dorsal and two 
ventral bands (Figure 6, B). No caudal muscular carina. The parenchyma 
is poorly developed, while the dorsoventral muscles are well developed 
between the intestinal di verticula and in the tail. 

The proboscis orifice is separated from the mouth and situated on the 
dorsal sides of the anterior part of the body (Figure 6, A). The proboscis 
funnel is long. The proboscis itself was lost during collection. The 
sheath is tubular and ends not far from the aboral end of the body. The 
musculature of the sheath walls in the area of the brain is formed of inter
penetrating fibers (Figure 6, C), while locally it may be formed of two 
layers (internal circular and external longitudinal) or three layers (an 
external and an internal circular [transverse] layer and between them one 
of longitudinal fibers). Behind the brain, the musculature of the sheath 
is formed of the usual two layers - the external circular and the internal 
longitudinal one (Figure 6, D-E). 

The mouth is situated terminally at the apical end of the body and is 
surrounded by a high cuticular fold (Figure 6, A). The stomach is wide, 
with folded walls. The pyloric tube is long, broad and flat. The cecum ha5 
6 pairs of lateral diverticula provi.ded with rudimentary ventral branches; 
there is also an odd anterior process. The cecum is connected with the midgut at 
the level of the 7th pair of lateral intestinal diverticula. The mid gut is wide and 
round. It bears less than 50 pairs oflateral diverticula without ventral branches. 146 The lateral diverticula of the midgut have numerous lobes which extend above the 
proboscis sheath (Figure 6, B). The rectum is narrow and long (Figure 6, A). 

The vascular system is like that of the family N ectonemertidae. 
The brain is medium-sized. There is a dorsal nerve. The lateral nerve 

cords have two fascicles in the anterior half (Figure 6, F) and only one in 
the posterior (Figure 6, G). No sense organs have been found. 

147 The specimen described above is a female with 14 pairs of large oval 
ovaria situated in the region of the midgut. The excretory ducts are wide, 
opening at the sides of the ventral face of the body (Figure 6, B). 

TYPE. Inv. No. 279. 
The specimen was collected on 19 May 1958 in the South Pacific, near 

the coast of Chile (st . 440, 31 °59 1S. and 78°27'W.), in a "meter" plankton 
net with mesh size No. 140/38, hauled from 2000 m to the surface. Depth 
of station 4000 m. 

According to the general structural plane of the body and the habitat 
the present specimen is most closely related to Ne ct one mer t es 
p e 1 a g i ca, a species which has been put in synonymy (Coe, 1954) with 
N. mirabilis (together with N. japonica Foshay, 1912 and 
N. grim a 1 di i J oubin, 19 04). Coe does not give reasons for this synonymy. 
According to the data in literature it is difficult to decide whether they are 
identical. All the above-mentioned spedes have been unsatisfactorily 
described; thus, a comparative anatomical-morphological analysis is 
impossible. For instance only the habitus is indicated for N . grim a 1 di i. 
A detailed anatomical-morphological description has been given only for 
N. j a po n i ca. All these species strongly differ in body shape. 
N. j a p on i ca and N. pelagic a differ also in the structure of the 
musculature of the proboscis sheath in the cerebral area. It seems, 
therefore, justified for me to consider these species independent. 
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FIGURE 6. Nectonemertes acutilobata sp. n. 

A -female, habitus, lateral view. Cross sections: B- precaudal part; C - sheath wall in the cerebral region; 
D, E-same, behind the brain; F-anterior half of lateral nerve cord; G- posterior half of former. 
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The specimen des c ribed above is related most closely to N. p e 1 a g i ca, 
but differs in its more massive body, the shape of the body and caudal fin, 
the large size of the stomach, the reduced size of the ventral branches of 
the lateral intestinal diverticula , the presence of 2 nerve fascicles only 
in the anterior half of the lateral nerve cords, and the reduced number 
of ovaria. 

Fam. PELAGONEMERTIDAE Moseley, 1875 

Obnemertes ramosa Korotke vitsch, 1960 (Figures 7; 8, A-E) 
Korotkevitsch, 1960:840, 

Body broad and flat, strongly tapering posteriorly. The posterior end 
has been badly preserved (Figure 7). The anterior part of the body is 
translucent, pink; the posterior end is opaque, milk-white. After 
preservation body length was 19.5 mm, maximum width -12 mm, and 
maximum thickness - 2.5 mm. When the body was passed through alcohol 
prior to the paraffin embedd ing, it became strongly wrinkled and deformed. 

The epithelium has not been p r eserve d; the basilar layer was also in 
poor condition. The epithelomuscular sac is more strongly developed than 
in the other spec ies of this genus. Nevertheless it is considerably thinner 
than the musculature of the proboscis sheath. In the median part of the 
body, the longitudinal muscle fibers form a massive dorsal and ventral 
muscle layer; these reach their maximum development in the precaudal 
region . There are no muscular carina in the tail. The parenchyma is well 
developed, the dorsoventral mus cula ture only slightly. 

The proboscis orifice is situate d at the apical end, above the mouth and 
in a small depression . The funnel of the proboscis is long and wide. The 
proboscis was lost during collec tion. Only a fragment of the posterior part 
of the proboscis has bee n preserved; it is fixed to the dorsal wall of the 
sheath, far from its posterior end. The sheath is narrow and fusiform 

148 (less than half the maximum width of the body) and reaches the posterior 
end of the body (Figure 7) . In the cerebral region the musculature of the 
proboscis sheath consists of interpenetrating fibers, locally appearing as 
an internal layer of circular fibers (Figure 8, A). Behind the brain the 
mus culature is also mainly formed of interpenetrating fibers and 
in some places of two or three layers in which the fibers lie at different 
angles (Figure 8, B-D). 

The mouth is situated at the anterior end of the body below the proboscis 
orifice, and is surrounded by a cuticular fold (Figure 7). The stomach is 
wide, with folded walls; the pyloric tube is short. The cecum appears as 
a long and broad lobe without lateral diverticula. The midgut is wide, 
flattened to varying extents, with 9 pairs of narrow and long lateral 
diverticula provided with many long and thin lobes (Figure 7). 

15 0 The vascular system is like that of the general type of the family 
Pelagonemertidae. However, it should be emphasized that the dorsal 
cephalic anastomosis and the dorsal vessel appear unclear in the cuts. 

The brain is small (Figure 7) . Lateral nerve cords are formed of two 
fascicles of nerve fibers over the whole length (Figure 8, E) although the 
division is sometimes unclear in the sections. 

Gonads have not been found ; however one may suppose that the present 
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specimen is a male since the part of the body in which the gonads are 
found in other species of the genus was damaged during collection. 

,; 148) 

TYPE. Inv. No. 271. 

cu. f. 

FIGURE 7. 0 b n em e rte s ram o s a Korotkevitsch . Habitus of the animal in 
dorsal view. 

The specimen was collectea on 9 February 1957 in the Indian Ocean 
(st. 214, 58°36 1 S. and 46°19'E.) with a ring-trawl hauled from 5000 m to 
the surface. Depth of the station 5400 m . 

0. ram o s a differs from the other species of this genus by the degree 
of development of the epithelomuscular sac, the structure of the intestine, 
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the larger size, and the general shape of the body. It differs from 
0. 1 at il ob at a, with which it was collected, by the presence of 2 fascicles 
of fibers in the lateral nerve cords. 

(149) 
m. f, 

I, m. f. 

pa. 
~>!1..-- s.m.f. 

l.m.f. 

b, 

0.1 mm 
0.1mm 

A 

m.f. 
t.m.f. 

l,m.f. 

0.1mm 

C D 

0.1mm 

E 

FIGURE 8. Obnemertes ramosa Korotkevitsch 

Cross sections: A-sheath walls in the cerebral region; B-D, same, behind the brain; E-lateral nerve cord. 
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Obnemertes maximovi Korotkevitsch, 1960 (Figures 9, A-E; 10, A-E; 
11, A-G; 12, A-D; 13, A-B; 14) 

Korotkevitsch, 1960:838 - 841, 

A short diagnosis of this species is given in my article "A New Genus 

of Pelagic Nemertean." In the present paper a more detailed description 
of this species is given, with additional data on the type specimen; the 
differences between the males and females of the other four specimens are 
also indicated. 

Body short, anteriorly broadened, with inflated trunk; posterior part of the 
body flattened and narrowed, with an unclear caudal fin (Figure 9, A). The cuticle 

is colorless, transparent and with longitudinal milky stripes. The proboscis 
sheath and the orange-colored intestine are visible by transparency. Body length 
before fixation 20mm, maximum width-10mm, maximum thickness -4mm; 
after fixation the length was 16 mm, maximum width-7 .5 mm (in the article "A 
New Genus of Pelagic Nemertean" the width given is incorrect), maximum 
thickness -3 mm. 

The epithelium of the usual nemertean type has hardly been preserved. 
The basilar layer is high, very sinuous. The epithelomuscular as well as 

the dorsoventral muscles are poorly developed; the parenchyma is well 

developed (Figure 11, A). There is no caudal muscular carina. 
The proboscis orifice is at the anterior body end on a small tubercle 

above the mouth. The proboscis funnel is short and wide. The proboscis 
is much longer than the body. It is fixed to the dorsal wall of the proboscis 
sheath, at a considerable distance from its posterior end. The musculature 
of the anterior part of the proboscis is formed of three layers - external 

and internal circular layers and an intermediate longitudinal layer which 
in turn is subdivided into two by the proboscis nerves. There are 24 - 28 

proboscis nerves, the 12 - 14 large ones among them being barely different 
from the size of the small ones (Figure 10, A). The external basilar layer 
of the anterior part of the proboscis is very thick. The base of the 
stylets bears several small conical secondary stylets. The musculature 
of the posterior part of the proboscis is formed of two layers - an external 

154 l
ongitudinal and an internal, very thin and hardly visible transverse layer. 

The proboscis sheath is fusiform and narrow (less than half the maximum 

width of the body). It ends in a gradually narrowing tube not far from the 
posterior ends in a gradually narrowing tube not far from the posterior end 
of the body (Figure 9, A). The musculature of the sheath wall, behind the 

brain, is formed of interpenetrating fibers which locally are disposed in 
two-three layers (Figure 10, B-C); in the cerebral area an internal 
circular muscular layer can be distinguished. 

The mouth is situated in a small depression below the proboscis orifice 
and is surrounded by a small glandular collar. The stomach is voluminous , 
with folded walls. The pyloric tube is short and wide. The cecum is narrow 
and fairly long, without lateral diverticula. The midgut is narrow and flat, 
with 14 pairs of narrow and very lobated lateral diverticula. The lobes 

of the first two pairs are especially numerous and long. The rectum is short 
and narrow (Figure 9, A). 
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FIGURE 12. Obnemerres ma xi movi Korotkevitsch 
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Cross section through the lateral nerve cords: A. B-of female (nos. 310, 311); C, D-of males(nos. 273 , 267). 

15 5 The vascular system is like that of the family Pelagonemertidae. 
The brain is medium-sized with small commissures (Figure 9, A). 

The dorsal commissure trave rses the proboscis sheath wall. The lateral 
nerve cords have two fascicles of nerve fibers in their anterior half 
(Figure 10, D), while in the posterior half, the dorsal fascicle is not 
visible in all the cuts. In the epithelium of the two sides of the head there 
are cuticular sense organs which are lined below by clusters of ner ve cells 
(Figure 10, E). I could not establish the connection between these two 
formations since the epithelium was not preserved everywhere. Similar 
formations have been described by Coe (1926) in Pe 1 ago n em er t es 
gracilis. 

Five pairs of testes can be seen by transparency. In sections 9 gonads 
are found on the right side, while their number on the left side could not be 
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established. The testes form two massive groups in front of the brain. 
They have an elongated round shape and open through tubercles situated 
on the sides of the proboscis orifice (Figure 9, A). 

It seems possible to include in this species another four specimens (Inv . 
nos. 267, 273, 310 and 311) although they differ in the shape of the posterior 
part of the body (Figure 9, A-E ) and in the internal structure of the body. 
These d iffere nc es c onsist in the different position of the muscle fibers 
in the walls of the sheath of the proboscis (Figure 11, A-G), the varying 
degrees of differentiation of fascicles in the lateral nerve cords (Figures 
10, E; 12 A-E) and in the form of the testes (Figure 13, A, B). The 
muscle fibers of the proboscis sheath, like those of the type specimen, are 
made up of interpenetrating fibers (Figure 11, A, B ); however in different 
spec imens there may be found an unequally developed internal layer of 
transverse muscles in the cerebral region (Figure 11, C). Behind the 
brain the fibers are locally disposed in 2 - 3 layers (Figure 11, D-G) as 
in the type specimen, but in this they are less evident (Figure 10, C). In 
the male No. 273, the two fascicles of fibers of the lateral nerve cords are 
clearly v isible all along the cords (Figure 12, C) . The dorsal fascicle 
d is a ppears near the caudal nerve commissure. In the females (Inv. nos. 
31 0, 311) the separation into two fascicles is visible only at the beginning 
of the c ords and at the level of the ramification of the lateral nerve 
bran ches (Figure 12, A-B). The above-mentioned differences are un
important and probably may not be considered of specific r a nk. 

g. 

A 
B 

FIG URE 13 . Obnemertes max i mov i Korotkevitsch. 
Genera l ha bitus of the testes ( gra ph ical reconstruc tion, x56) . 

A- male no . 273; 8- ma le no . 272 . 

The body dimensions vary: length from 16 to 38 mm, maximum width 
from 11.5 to 24 mm and maximum thickness from 4 to 13 mm. The number 
of intestinal diverticula also varies between 14 to 19 pairs. The females 
are much larger than the males. Their body length is 38 mm, maximum 
width - from 21. 5 to 24 mm, maximum thickness from 13 to 11 mm. 
Besides, they differ from the other forms by the presence of a reticul ar 
ornamentation of the cuticle. The ova ria are large, rounded and with 
wide oviducts (Figure 14). One female ha s 13 ovaria on the left side and 
12 on the right, the second has 10 on the right and 8 on the left. The 
ovaria regularly alternate with the intestinal diverticula, starting from the 
first and third pairs. 

TYPE. In v. No. 272. 
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156 LOCALITIES: 1) station 36 , sample No . 136, 11 March 1956, Indian 
Ocean (62°55 1 S. and 118°52'E . }, ring-trawl, horizon 1900 - Om; station 
depth 3700 m; female (Inv . No. 311) and male (Inv. No. 267); 2) station 
57 , sample 268, 29 March 1956 . Pacific (64°03 1 S. and 161°59'E.) 
ichthyological anchovy net (opening of 160 cm) horizon 1400 - 0 m; station 
depth 3000 m; one mal e (Inv. No. 273); 3) station 285, samples 1314 and 
1315, 11 April 1957 . Indian Ocean (59°29 1 S. and 97°06'E. }, ring-trawl, 
horizon 2300 - 0 m and 1600 - 0 m; station depth 4500 m; one female 
(Inv. No. 31 0 ) and one male (Inv. No. 272). 

l.d . m. 

I. n. 

FIGURE 14. 0 b n em e rte s maxim o vi Korotkevitsch. Cross section 
through ovary of female no. 310. 

Obnemertes latilobata Korotkevitsch, 19 60 (Figu res 15, A-B; 1 6, A-G) 

Korotkevi tsch, 1960:839. 

This species has been previously described only from the male . A 
more detailed anatomical-morphological description of the female as well 
as of the male follow below. 

Body broad, moderately flattened, posterior e nd narrowed and strongly 
flattened, with an unclear cauda l fin (Figure 1 5, A-B). Dimensions of the 
body variable. Body length of the mal e after fixation -10 mm, maximum 
width 8 mm, maximum thickness 3 mm. F emale body l ength 8 .5 mm, 
maximum width 7.5, and maximum thickness 2.5 mm. The female became 
very flat after fixation; the l e ngth before fixation was 7 mm, the 
maximum width 7 mm and the maximum thickness 4 mm. The cuticle 
is translucent. The male is light gray, the femal e colorless. The light
orange intestine can be seen by transparency . 

The epithelium has not been preserved. The basilar layer has also 
been badly preserved. The epithelomuscular sac is poorly developed 
(Figure 16, B). There is no caudal muscular carina. The dorsoventral 
musculature is poorl y de veloped; the parenchyma however is voluminous. 
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The proboscis orifice is situated terminally at the anterior end of the 

body (Figure 15, A). The proboscis funnel is short and wide. The proboscis 

was lost during collection. In the female a fragment of the posterior 

part of the proboscis has been preserved. The musculature of the wall of 

this fragment is formed of longitudinal fibers (Figure 16, D). The proboscis 

sheath is fusiform and narrow - less than half of the maximum width of the 

body - and extends to the posterior end of the body (Figure 15, A-B). In 

the male, the sheath has an irregular shape (Figure 15, A), a fact which 

may be explained by the unequal degree of contraction of the sheath wall when 

the proboscis is torn off. The musculature of the sheath wall is formed of 

interpenetrating fibers, locally disposed in two-three layers (Figure 16, A-E). 

The mouth is situated below the proboscis orifice (Figure 15, B). The 

stomach is wide with folded walls. The pyloric tube is short, broad and 

flat with an undulating wall. The cecum is a small lobe without lateral 

diverticula. The midgut is broad and flat, with 15 pairs of diverticula in 

the male and 11 in the female; the diverticula are relativelybroadandshort, 

as a rule without ventral branches. The anterior pair of diverticula have 

several thick and short lobes. The rectum is long and narrow. 
The vascular system is like that of the family Pelagonemertidae. 

The brain is small (Figure 15, A, B). The dorsal commissure crosses 

the sheath wall of the proboscis . The lateral nerve cords contain fascicles 

from both pairs of ganglia; however, the distinction between the two 

fascicles can be made only at the very beginning of the cords (Figure 16, F) 

since they fuse into one single fascicle. No sense organs have been found. 

The testes are disposed in two groups in front of the brain (Figure 15, A) . 

On the left there are 8 testes, while on the right side I could not 

establish their number, since this side of the body was damaged during 

collection. The testes are small, rounded and with short vasa deferentia, 

which open laterally on the ventral side of the posterior end of the body. 

The female is immature, with 9 pairs of very small round ovaria (Figure 

16, G). No oviducts have yet been formed. The ovaria alternate regularly 

with the. lateral diverticula of the intestine, starting after the second pair. 

TYPE. Inv. No. 270. 
The specimens were collected on 9 February 1957 in the Indian Ocean 

(st. 214, 58°36'S. and 46°19'E.) with the ring -trawl, hauled from 5000 m 

to the surface. Depth of the station 5400 m. 
The above-described species differs from the other species of the genus 

0 b n em er t es by the presence of only one fascicle of fibers in the lateral 

nerve cords, the shape of the body, of the sheath and of the testes, the 

structure of the intestine, and the degree of development of the epithelo

muscular sac. It also differs from 0 . so 1 id a sp. n. by the disposal of the 

muscle fibers in the musculature of the sheath wall in the cerebral area. 

Obnemertes solida Korotkevitsch sp. n . (Figures 17, 18; 19 A-E; 
20, A-C) 

Body elongated, moderately flat. The anterior end is slightly broadened, 

the posterior bilobated and flattened to form an indistinct caudal fin (Figure 

1 7). Cuticle colorless and transparent . The length of a live specimen is 

12 mm, the maximum width - 8 mm and the maximum thickness - 6 mm. 
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FIGURE 15. Obnemertes latilobata Korotkevitsch 
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Cross sections through: A-wall of the proboscis sheath in the cerebral region (male); B. C - same behind 
the brain(male); D, E-same in female ; F-through the lateral nerve cord of the male; G - ovary. 
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After fixation the length of the body is 14.5 mm, maximum width 4.5 mm, 

and maximum thickness 2.5 mm. 
The epithelium has not been preserved; the basilar layer is sinuous. 

The epithelomuscular sac and the dorsoventral muscles are poorly 

developed; the parenchyma is voluminous (Figure 18). There is no caudal 

muscular carina. 
The proboscis orifice is situated terminally on the anterior end of the 

body. The proboscis funnel is short and broad. Proboscis much longer 

than the body. The musculature of the anterior part of the proboscis is 

formed of three layers: an external and a very thin internal transverse layer 

and between them a longitudinal layer. The external basilar layer is thick 

(Figure 19, A). There are 22 - 24 large proboscis nerves; the small 

nerves are not clearly visible. The musculature of the posterior part of 

the proboscis is formed of longitudinal fibers (Figure 19, B). The base 

of the sty lets has a sicklelike form (Figure 19, C) with small conical 

stylets disposed in a single row. The proboscis sheath is fusiform and 

broad (more than half the maximum body width) and reaches the posterior 

end of the body (Figure 17 ). The musculature of the sheath in the cerebral 

area is formed of two layers - an internal transverse one and an external 

longitudinal, with spiral fibers (Figure 19, D). Behind the brain the 

muscular fibers interpenetrate and become irregularly disposed along the 

whole remaining part of the sheath; initially they form 2 layers, an internal 

longitudina l one and an external circular one, but they soon again become 

irregularly entangled (Figure 19, E; 20, A). The circular muscle fibers 

of the proboscis sheath show a clear transverse striation. 

The mouth is situated below the orifice of the proboscis. The stomach 

is wide with folded walls. The pyloric tube is long, wide and flat, with an 

undulated lateral wall. The cecum is short and wide without lateral 

diverticula. The midgut is wide and flat (Figures 1 7 and 18), with 9 pairs of 

broad and short lateral diverticula. The lobes of the diverticula are short 

and thick (Figures 17 and 18). Rectum fairly long and wide (Figure 17). 

The vascular system is like that of the family Pelagonemertidae. 

163 The brain is very small (Figure 17). The commissures of the brain 

are long and narrow. The dorsal comm is sure crosses the wall of the 

proboscis sheath. The lateral nerve cords have only one fascicle of 

fibers. There are cephalic sense organs like those of 0. maxim o vi 

(Figure 20, B-C). These organs are located on the sides of the proboscis 

orifice. 
The studied specimen was an immature female with 9 pairs of large 

ovaria (Figure 18; 20, A). The oviducts are long and narrow, not yet 

connected with the exterior. 
TYPE. Inv. No. 275. 
The specimen was collected on 9 February 1957 in the Indian Ocean 

(st. 214, 58°36 1 S. and 46°19'E.) with a ring-trawl, hauled from 5000 m to 

the surface. Station depth 5400 m. 
The above-described species is most closely related to 0. 1 at i 1 ob at a 

of all the species and was collected with it . It differs radically frC'm this 

species in body shape as well as in the disposal of the muscle fibers in the 

sheath wall of the cerebral region. 
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FIG URE 17. Obnemertes solid a sp. n. Habitus of female, lateral view. 
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FIGURE 18. Obneme rtes solid a sp. n. Transverse section through 
median part of the body. 
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FIGURE 19. Obnemertes solida sp . n. 
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Transverse section through: A- wall of anterior part of proboscis; B- wall of posterior pa rt o f the same; 
C-longitudinal section through the median part of the proboscis; D-wall of proboscis sheath in the cerebral 
area; E- the same behind the brain . 
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Obnemertes nana Korotkevitsch sp. n. (Figure 21, A-I) 

Body oval, moderately flattened. The posterior end narrowed, flattened 
and bilobate. There is no defined caudal fin (Figure 21, A). The cuticle 
is colorless and transparent. After fixation the length of the body is 4 mm, 
the maximum width - 2.5 mm, and the maximum thickness 1.2 mm. 

The epithelium is badly preserved. The basilar layer is thick, slightly 
sinuous. The epithelomuscular sac is poorly developed. There is no caudal 
muscular carina. The dorsoventral musculature is slightly developed; the 
parenchyma is voluminous (Figure 21, B-C). 

The proboscis orifice is situated in a terminal depression at the anterior 
end of the body. The funnel is short and wide (Figure 21, A). The 
proboscis is longer than the body. It is fixed to the dorsal wall of the 
sheath. The musculature of the anterior and posterior parts of the 
proboscis is formed of longitudinal fibers (Figure 21, D, F). There are 
21 - 29 proboscis nerves . No visible differentiation into large and small 
nerves could be found. The bases of the stylets are broad (Figure 21, E). 
The sheath of the probos cis is fusiform and broad (more than half the 
maximum width of the body) with a narrow terminal channel which reaches 
the posterior end of the body (Figure 21, A). The musculature of its walls 
is formed of interpenetrating fibers (Figure 21, D, F-1). 

The mouth is situated in a depression together with the proboscis orifice. 
The stomach is long, narrow, with smooth walls. The pyloric tube is 
narrow and short (Figure 21, B). The cecum is a narrow outgrowth without 
lateral diverticula. The midgut is wide and flat (Figure 21, C) with 15 pairs 
of broad and short lateral diverticula, 15 on the left and 1 6 [sic ] on the right 
side). There are no ventral branches. Only the first and largest pair of 
lateral diverticula has a few small lobes. Rectum long and narrow (Figure 
21, A). 

The vascular system is like that of the family Pelagonemertidae, the 
only difference being that the cephalic ventral anastomosis and the dorsal 
vessel are unclear in sections. 

The brain is small; the dorsal commissure crosses the wall of the 
proboscis sheath. The lateral. nerve cords are formed of only one fascicle 
of fibers (Figure 21, B-C). No sense organs were found. 

The studied specimen is an immature female with 9 pairs of very small 
ovaria (Figure 21, C). No oviducts have yet been formed . The ovaria 
alternate regularly with the intestinal diverticula, starting with the first pair. 

165 TYPE. Inv. No. 269. 
The specimen was collected on 28 April 195 0, in the Pacific (st. 415, 

55°18 1 S. and 109°20'W.) in a "meter" plankton net of mesh No .1 40/23, 
hauled from 11 00 m to surface; station depth 39 00 m. 

The above -described specimen differs from the other species of the 
genus in body form and shape of the proboscis sheath and of the intestine, 
and also in the degree of development and the disposal of the fibers of the 
sheath musculature and of the body wall . 

Pelagonemertes parvula Korotkevitsch sp. n. (Figure 22, A-G) 

Body elongated, flat, with a bilobated caudal fin. On the sides of the 
anterior end of the body there are a few small cirri (Figure 22, A). After 
fixation the cuticle is colorless and transparent. The intestine is light 
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FIGURE 21. Obnemertes nan a sp. n. 

A-habitus of female, dorsal view. Cross sections through: B-anterior part of the body; C-precaudal part 
of the body; D-anterior part of proboscis; E-median part of proboscis; F-posterior part of proboscis; 
G-sheath wall in the cerebral area; H, I-idem, behind the brain. 
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brown. Length of the body is 6 mm, maximum width - 2 mm, and 
maximum thickness - 1 mm. 

The epithelium is poorly preserved. The epithelomuscular sac 
is well developed. In the median part of the body the longitudinal 
musculature forms a pair of dorsal and a pair of ventral layers which reach 
their maximum thickness in the posterior third of the body (Figure 22, B). 
There is a well-developed caudal muscular carina. The parenchyma is well 
developed in the anterior part of the body and in the tail. The dorsoventral 
musculature is poorly developed (Figure 22, B). 

The proboscis orifice is situated terminally at the anterior end of the 
body. The proboscis funnel is short and wide. The sheath is narrow with 
two spherical expansions in the anterior part (Figure 22, A). The sheath 
extends almost to the posterior end of the body. The musculature of the 
sheath wall is formed in the cerebral region of interpenetrating fibers 
(Figure 22, C), while behind the brain it is formed of the two usual 
muscular layers - the internal longitudinal and the external transverse 
(Figure 22, D). The muscle fibers show transverse striation. The 
proboscis is somewhat longer than the body. The proboscis musculature 
is formed of longitudinal fibers (Figure 22, C-D}. There are 24 proboscis 
nerves, 12 of them large. The proboscis is fixed to the dorsal wall of the 
sheath by means of two muscular fascicles - at some distance from the 
posterior end of the sheath (Figure 22, B). The base of the stylets is small, 
of a sicklelike form, with a few supplementary conical sty lets. No pouches 
with accessory stylets have been found. 

The mouth is situated on the ventral surface of the anterior end of the 
body in front of the brain (Figure 22, A). The stomach is small with 
undulated walls. The pyloric tube is short, flat and broad. The cecum is 
short and devoid of lateral diverticula. The midgut is wide with 12 pairs 
of lateral diverticula. The first pair of diverticula is the largest. The 
diverticula are slightly lobated, but without ventral branches. Rectum 
narrow and long (Figure 22, A-B). 

The vascular system is like that of the family Pelagonemertidae. 
The brain is large (Figure 22, A}; the ventral ganglia are larger than 

the dorsal ones; the ventral commissure is shorter and thicker than the 
dorsal one. The lateral nerve cords are formed of two fascicles of nerve 
fibers (Figure 22, E). The dorsal fascicle appears unclear on sections of 
the posterior part of the cords. On the ventral side and the sides of the 
anterior part of the body there are 7 pairs of rudimentary eyes (Figure 22, F). 

The specimen studied is a mature male with large round testes disposed 
in two groups at the level of the brain: 4 gonads on the right and 6 on the 
left side (Figure 22, A, G). The vasa open on the ventral side of the body 
at the tops of small tubercles. 

TYPE. Inv. No. 277. 
167 The specimen was collected on 3 June 1958 in the Pacific (st. 448, 

45°04 1S., 75°33'W.) with a meter-wide plankton net of mesh No. 140/38, 
hauled from 540 m to surface. Station depth 1000 m. 

The above-described species is closest to P. j o u bin i but differs 
radically in the form of the body and the presence of a muscular caudal 
carina, of rudimentary eyes and only one muscular layer in the wall of the 
anterior part of the proboscis, by the greater number of proboscis nerves 
and the smaller number of lateral intestinal diverticula. The form of the 
body of the new species resembles that of the North Atlantic species 

169 



(166) 

0.5 mm 

A 

b 

0.1 mm 
C 

e . 

0.1 mm 

F 
FIGURE 22. Pelagonemertes parvula sp. n. 

B 

m.f. 

0.1mm 

D 

l.m. f. 

p. p. 

•

df. l.n. 

v. f. n. 
n. c. 

. 

. 

0.1 mm 

E 

0.5 mm 

G 

A-habitus of male, ventral view. Transverse sections thro ugh: B- precauda l pa rt of the body; C-proboscis 
sheath walls in the cerebral region; D- same, behind the brain; E-la teral nerve cord; F- rudimentary eyes. 
G-general view of testes of the right group ( graphical reconstruction X56). 
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P. lobata (Joubin, 1906), but differs frJm it by the lack of lateral 
diverticula of the cecum, again by the larger number of proboscis nerves, 
the presence of 2 fascicles of nerves all along the lateral nerve cords and 
by the structure of the sense organs. It is therefore fully justifiable to 
consider the above -described specimen as representing an independent species. 
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POLYCHAETOUS ANNELIDS OF THE FAMILIES TEREBELLIDAE AND 
TRICHOBRANCHIDAE FROM THE ANTARCTIC AND SUBANTARCTIC 

R. Ya. Levenshtein':' 
(Institute of Oceanology of the Academy of Sciences of the U.S. S. R. ) 

The present paper deals with polychaetes of the families Terebellidae and 
Trichobranchidae collected by the Soviet Antarctic Expedition of 1955 - 195 8. 
Specimens belonging to these families have been found in 15 sta1ipns of the 
M/V "Ob'" situated in antarctic and subantarctic waters, south of 40°S. 
(see Appendix). Most of the stations were in the Indian Ocean sector of 
the Antarctic at depths from 1 00 to 1000 m (Table 1 ). ~erial used 
for this study comes therefore chiefly from depths situated below the 
sublittoral and the continental slope. The study resulted in the identification 
of 18 species of polychaetes, of which two - Laena pseudobranchia 
and Thelepides venustus are new to science. Eupista grubei 
McIntosh is reported here for the first time for the antarctic fauna; before 
the sampling by the "Ob'" this species was known only from the southern 
part of the Atlantic (Rio de La Plata) from 4770 m. 

TABLE 1 

Distribution of the stations and hauls according to depth 

Grab samples 
Depth (m) Number of stations Trawl catches 

quantitative qualitative 

50 - 100 7 7 - -
100- 300 13 9 4 -
300- 500 13 6 2 5 

500-1000 11 6 3 2 

> 1000 1 1 - -

Detailed data on the history of research on polychaetes in antarctic and 
subantarctic waters can be found in the work of P. V'. Ushakov (1962). Here 
only several basic works are listed, where the Terebellidae are best 
represented. First on this list are the studies of Gravier (1907, 1911a, 
1911b), carried out on the material collected by the French Antarctic 
Expedition in the area of Graham Coast with the vessels " F rancais" 
(1903 -1905) and "Pourquoi-Pas?" (1908 -1910). In these studies a number 

• [Known in the literature also as Levenstein.] 
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of new species and the genus The 1 e pi des have been described. The 
169 polychaetes collected by the German Si.id pol Expedition (19 01 - 19 03) in the 

area of Wilhelm II Coast and Kerguelen Island have been studied by Ehlers 
(19 13) who lists for t his region 20 species of Terebellidae. In two more 
papers by this author (Ehlers, 1 897, 1901) dealing with the polychaetes of 
the region a round the Strait of ;vragellan and South Georgia Island, 17 
species of Terebellidae are listed. In a special monographic work on 
the polychaetes of the order T e r ebellom orpha , Hessle (191 7) indicates 
15 species of Tere bellidae for the antarctic region (based on the collections 
of the Swedish Antarctic Expedition, 1901 - 1903). In the studies of Benham 
(1921, 1927) based on the materials of the Australian Antarctic Expedition 
on the "Terra Nova", 13 spe c ies of Terebellidae are listed from the area 
of Victoria Land and 10 more species from Ade lie Coast and Macquarie 
Island. Prom among the numerous papers of Augener dealing with the 
polychaetes of the southern hemisphere, mention should be made of the 
study made on the materials of the Torwegian Antarctic Expedition (1927 -
1929) in the area of the Bouvet, S. Shetland , and Peter I islands (Augener, 
1932) ; this study deals with 10 species of Terebellidae. The most extensive 
studies on a ntarctic polyc hae tes are those by Monro (1930, 19 36, 1939). 
Data on the polychaete fauna of the area of Graham Coast are found in 
Fau vel (1936) and Hartman (1952) . In a more re ce nt work of Fauvel (1950) 
the polyc haetes of Adelie Coast are surveyed (Terebellidae - 7 species). 

Summarizing the above data, I have compiled a complete list of 
polyc haetes of the Terebellidae and Trichobranchidae reported from 
antarctic and subantarctic waters. 

Fam. TEREBELLIDAE * 

Subfam. AM PHITRITIN AE 

• Pista cr i s tata (Mttller. 177G) . 
• I'. corr i en ti s Mc Intosh , 1885 (0 Nicole a 

symbranchia t a Ehlers, 1913: ( = P i s ta 
symbrach i a t a Fauvel, 1923]. 

• P. m ir ab ili s :v1c lntosh, 1885 ( = Scione 
spinifera Ehlers, 1908]. 

• Eupista grube i McIntosh, 1885 . 
• Scione godfro y i Gravier, 1911 [ = Axionice 

god froy i (Gra vier, 1911)]. 
Lanicide s vayss i er i (Gravier , 1911) [ Te 

rebella ( Phyzelia) b ilohata Grube, 

1877]. 
Lanic e flabellum (Bair. 1RG5). 

• N i colea chi l ensis ( Schma rda, 1861). 
• Polymnia tri gonoston1a (Schmarda, 1861). 

Neoamphitrite aff i nis var . anrarctica 
(:llonro, 1936). 

A m p h it rite c i rr a r a ( Mii ller, 1 779). 

' A. kerguelensi s J\lc ln tosh, 1876. 
• Terebella ehlersi Gravier , 1907. 

Neoleprera s trepto ch aeta(Ehlers, 1897). 
I) Le a e n a a bran c hi at a var . an t arc ti c a 

( 1-.lc l ntosh , 1885) . 
L. col I a r i s Hessle, 1917 . 

• L. wandelens i s Gravier, 1907 [ = L. are

nilega Ehlers, 1913). 
Proclea glabrolimbata Hcss le, 1917. 
Thelepides koehleri Grnv ier. 1911. 

Subfam. ARTACAMINAE 

Arta cama probos c idea Malmgren, 1865. 

• Species found in t he present materia I are marked by an asterisk. 
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Subfam. THELEPINAE 

Streblosoma bairdi ,·ar. an tar ctica 

:vtonro, 1936. 

• Thelepus cincinnatus 

(Fabricius. 1870). 

170 Polycirrus kerguelensis (:-.Ic lntosh, 1885) 

[ = P. an ta re tic a (lvilley, 1902)]. 

P. ha 111 i I ton i Benham, 1921. 

P. insignis Gravier, 1907 . 

P. hesslei :--lonro, 1930. 

• Th. plagiostoma (Schma rda , 1861) [ = Th. 

an tarcticu s Kinberg , 1866 ; = Th. seto

s u s Saint-Joseph , 1894; = Th . spec tabilis 

( Verril, 1876) ). 

• Lysilla loveni va r. macintoshi (Gravier, 

1907). 
1-!auchiella tribulata (Mc Intosh, 1869) 

[ = Lysilla inermi s Ehlers, 1913]. 

Fam. TRICHOBRANCHIDAE 

Trichobranchus glacialis var. 

a n tar c t i c us Hess le, 191 7. 

Octobranchus antarct i cus :-.1onro, 1936. 

0 . phyllocomus Hartman, 1952. 

• Ter ebellide s s troemi va r. ker g uelensis 

:-.tc rntosh, 1885. 
T . Ion g i ca u d at u s Hess le, 191 7, 

The two new species of our mater ial Leaena pseudobranchi a sp. n. and Thelepides 

v en us tu s sp . n. should be added to this list. 

Some Characteristics of the Ver tical Distribution 

The species found in the present material can be divided into two groups 
according to their vertical distribution: 1) species with a more or less 
wide vertical range, living on the shelf and the shallower parts of the 
continental slope and 2) species with a more limited vertical range, 
restricted to definite depths. 

Most of the species found in the present collection belong to the first 
group: Pis ta cristata, P. corrientis, P. mirabiiis, 
Amphitrite kerguelensis, Terebella ehlersi, Leaena 
wandelensis, L. pseudobranchia, Thelepides venustus , 
Ly s i 11 a 1 oven i var . macintosh i, Te re be 11 ides st roe mi 
var. k erg u e 1 ens is. All these species are found in the sublittoral, 
their lowest limit of distribution being between 500 - 900 m . It follows that 

172 in the investigated area there is no clear demarcation between the shelf 
and the continental slope, the limit of the shelf being apparently lowered. 
The same phenomenon has been observed by P. V . Ushakov (1952) when 
dealing with the polychaetes of the families Phyllodocidae and Aphroditidae. 
The phenomenon of the "deep shelf" is in concordance with the specific 
physico-geographical features of the investigated area and primarily 
related to the glacial pressure. Due to the specific features of the 
quantitative distribution of the forms, this fact is also emphasized by 
Kh. M. Saidova (1961) who mentioned that the lower horizon of the sub
littoral in Antarctica goes down to 500 m; this situation is a function of 
both the structure of the shelf and the distribution of the water masses. 
Another very important fact to be emphasized is the uniformity of the 
sediments over a wide depth range around Antarctica. 

The second group of species may be divided in turn into two subgroups . 
a) Species which are mainly restricted to the deep parts of the 

continental slope: Scione godfroyi, Eupista grubei, Leaena 
branchiata var. antarctica. Among these, Eu pis ta grubei 
is chiefly to be considered an abyssal species, since it is known only from 
the "Challenger" collection from 4 77 0 m. There are many known cases of 
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Species 

Pina cdstata(Muller') 
P. corrien l is Mc Intosh .. 
P.mirabilis McIntosh. 

Eupista grubei Mclntolh 
Sc!one godfroyi Grav ier 

Nicolea chilensis(Schm.). 

Polymnia 1rigonostoma (Schm.) 

Amphitrile kerguelensls Mein!. 
Terebella chlersi Grav lcr . 
Leacnaabranchiatavar. 
antarctica(Mc lntosh). 
L. wandelands Gravier 
L.pseudobranchla, sp.n .. 
Thelepides venustus, sp. n. 
Thelepus clnc innatu s(Fabr.) . 
Th. plagionoma (Schmarda) 

Lysilla loveni va r. macin1olhl 
(Grav iel') . 

Tercbellides moeml var. 
kerguelensb Mcln1osh . 

1 (;'1 
0 c
c- ..-I 
..-I 

TABI.£ 2 

The distribution of the Terebellldae and Trlchobranchidae found in the collectlons of the Sovlet Expedition, 1955 - 1958 
Antarctic shores 

S.Shet land , 

40"E-100'E I lOO"E-160"£ I 1140-w-so-w 1 •o· w-20-w (Prince Olaf (Wilkes Land (Amund5Cn (Graham 
20"W-40"E Land and (Drumont) (160"E-140"W Sea, Coast, 

(Queen Maud I Shackleton D'Urvllle (Victoria Land, Belllngshausen Wedde ll 
Land) Glaciel') Sea) Ross Sea) Sea) Sea) 

s's~,~:::, I I Pdoce I I K«goeleo and Edward and 
S. Georgia Bouvet Islands Croz.e1 , Heard 

hi.ands Island ( Marion) hl1.nds Islands 

Tierra de! 
Fuego, 

Falkland 
Macquarie I ISiands , 

ISiands Patagonia 

Remarks 

Cosmopolitan 
Rio de la Plata 
Western and eastern 
South America 
Rio de la Plata 
S. America (east of 
Cabo Dos-Bahias) 
Philippines, Japan. 
New Zealand, Chile, 
Tristan da Cunha 
Rio de la Plata. Persian 
Gulf. Ceylon, Japan. 
New Zealand 

Auckland Islands 

S. America 

Cosmopo litan 

S. America, New 
Zealand, southwestern 
Australia, eastern 
Africa 

\Q 
i---



ascent of deepsea bethonic invertebrates to shallower depths in Antarctica . 
One of the reasons for this phenomenon is the similarity between the 
ecological conditions of the abyssal and of the antarctic continental slope. 

b) Sublittoral species. In the sublittoral ranges the following species 
are found: Nicolea chi l ensis, Polymnia trigonostoma, 
Thelepus plagiostoma. It is interesting to mention that the species 
restricted chiefly to the sublittoral are warmwater species usually found 
north of 50°S. 

Only one species in the present collection, The 1 e pus c in c inn at us, 
can be considered eurybathic. This species is widespread in both 
hemispheres. There are no typical abyssal species in the present material. 

Zoogeographical Remarks 

Following their geographical distribution, the species of the present 
material fall into three groups. 

To the first group 12tlQng species which are endemic to the antarctic
subantarctic region. This is a group of coldwater and moderately coldwater 
species, corresponding to the group of the arcto-boreal species of the 
northern hemisphere. Most of the species in the present collection belong 
to this group: Pis ta corrientis, P. mirabilis, Eupista grubei, 
Sc ion e god fro y i, Amp hit rite k erg u e 1 ens is, Te re be 11 a 
eh 1 er s i, Le a en a ab ranch i at a var. antarctic a, L. 
wandelensis, Lysilla loveni var. macintoshi, Terebellides 
stroemi var. kerguelensis. Among these species one can again 
distinguish more pronounced coldwater species which are chiefly restricted 
to the arctic region: Scione godfroyi, Leaena abranchiata var. 
antarctic a, Ly s i 11 a 1 oven i var. macintosh i; the new species 
Le a en a pseudo branch i a and The 1 e pi des v en us tu s probably 
also belong here. The l).orthern limit of these species is the Antarctic 
convergence . Most of these.species are thought to have a circumantarctic 
distribution, since ecological conditions around the Antarctic continent 
are similar and there are no faunistic barriers. 

173 The second ~oup is composed of species of subtropical origin: 
Nicolea chilensis, Polymnia trigonostoma, Thelepus 
plagiostoma. 

The third group, the smallest, contains such cosmopolitan species as 
Pista cristata and Thelepus cincinnatus . 

The distribution of the species in the present material over the whole 
investigated area is shown in Table 2. 

Review of the Species 

Fam. TEREBELLIDAE 

Pista cristata (MUller) 

Hessle, 1917: 154 - 155 (s ynon ymies); Fauvel. 1927:266; Wesenberg-Lund, 1939:14; Ushakov, 

1955:386; Kirkegaard. 1959: 86 . 

LOCALITY. St. 25 (1 specimen). 
Two pairs of stick-shaped branchiae on long stalks. Three pairs of 
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slightly marked lateral lobes on segments II, III and IV. Seventeen setigerous 
thoracic segments. The dorsal filiform setae appear from segment 
IV: they are smooth and with broad borders. Hooked setae are located 
from segment V (the second setigerous ). Large number of abdominal 
segments. Dimensions: body l ength 58 mm. T he specimen was 
found in a dense muddy tube . 

DISTRIBUTION . Atlantic, Pac ific, and Indian Oceans. Arctic Sea, 
Antarctic a. Probably cosmopolita n. 

In the present material it wa s fou nd nor th of the Shac kleton Ice 
Shelf, at 550 m on sandy mud. 

Pista corrientis McIntosh 

~lc lntosh , 1885:457, pl. XLV III. fig. 11 , pl. XX\'11- A, iig. 35; Hessle , 1917: 158; ~lon ro , 1939:144 
( sy nonym ies) ; Fauve l, 1950:769 . 

LOCALITIES. St. 1 (1 spec.), 4 (fragments), 9 (1 spec.), 10 (1 spec.), 
13 (5 spec.), 23 (5 spec. ), 28 (se veral ), 30 (many), 41 (1 spec.), 44 -A 
(1 spec . ), 53 (1 spec. ), 159 (1 spe c . ) and 484 (1 spec . ). 

Two pairs of arborescent branc hiae on a long stalk. Two pairs of 
lateral lobes on segments II and III, the first much larger than the second, 
Seventeen setigerous thoracic segments. The dorsal filiform setae start 
on segment IV, the hooked setae on segment V. Segments VI and VII 
(the third and fourth setigerous ) have nephridial papillae. 

The tubes built of large transparent sand grains and sponge spicules 
are cemented with mud or are membranous and transparent with inlaid 
small pebbles and foraminifera. Dimensions: body length from 15 to 75 
mm, width to 2 mm. 

DISTRIBUTION. Antarctic and subantarctic species - Antarctica, 
S. Georgia Island, Tierra del Fuego, Rio de La Plata (? ), Gambier Islands. 
In the present collections this spe c ies has been found in the Davis Sea, 
near Discovery Land and Banzare Coast, near Knox Coast and Oates Coast 
as well as in Rio de la Plata; depth range 30 - 660 m, chiefly on the deeper 
reaches of the continental slope; bottom type - muddy sand with stones, 
rocks and pebbles. 

Pista mirabilis McIntosh 

Mc Intosh , 1885: 454 , pl.LI , fi gs.I , 2, pl.XX\' ILA, fig .34 , pl.XXVIIIA, fig. 2; Benha m, 1927:99 
( synonymies); Monro, 1936: 181 ( synonymies); 1939:144. 

LOCALITIES. St . 12 (1 spec,), 14 (3 spec.), 28 (1 spec.), 46 (1 spec.), 
164 (1 spec.), 187 (1 spec.), 198 (tube), 199 (1 spec.), 204 (1 spec.), 
335 (many), 336 (1 spec.) and B (5 spec,) . 

One pair of arborescent branchiae on long stalk on segment II. Eyes 
present. The lateral lobes of segment II appear as rounded petals. 
Filiform dorsal setae on 17 segments starting on segment IV; they have a 
narrow border and smooth ends. The ventral, hooked setae start on 
segment V. Large number of abdominal segments (about 60). Pygidium 
with long papillae, surrounding the anal opening (8 papillae). 

Tubes of pale and transparent sand grains and sponge spicules 
characteristically tapering toward the posterior end. Body and tentacles 
bright pink. Dimensions: length 30 - 65 mm, width of the largest specimen 
4.5 mm, length of tube 120- 300 mm, width 4-10 mm. 
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DISTRIBUTION. Antarctica, found in subantarctic waters near 
Valparaiso, Rio de La Plata, Bouvet and Clarence islands (Shishkov). 
Chiefly a deep-sea species. 

In the present collection this species was found in 12 stations, near 
Enderby Land, Davis Sea, Sabrina Coast, Adelie Coast, Oates Coast. 
Depth 100 - 900 m. Bottom fairly variable: from aleuritic mud to gravelly 
sand. 

Eupista grubei McIntosh (Figure 1) 

Mc Intosh, 1885:459, pl. XLIX, fig. ti, 7, pl. XXVIII- A, fig.1. 

LOCALITIES. St.12 (2 spec.) and 164 (1 fragment). 
There are large lateral lobes on segments II and III. On the dorsal side of 

these segments there are two pairs of simple branchiae shaped like distally ta
pering outgrowths, the anterior pair longer than the posterior (Figure 1, a); 1 7 

thoracic segments. The filiform dorsal setae have 
narrow borders, smooth tips; they start on seg
ment IV (Figure 1, b). The hooked ventral setae 
start on segment V (second setigerous); on the 
first segments they have an elongated shaft 
(Figure 1, c), on the last segments they are dis -
posed in two rows. Pygidium funnel-shaped, 
surrounded by a border of fairly large papillae. 
Dimensions: body length 30 mm, width 2 mm. 
The tube is a "hedgehog" of sponge spicules and 
long rodlike light-brown for am inifers. 

REMARKS. In the specimen from st. 164, 
the first pair of branchiae is longer and 
apically bifur c ated, while the second pair is 
filiform. 

DISTRIBUTION. This species has been 
recorded until now only from the South 
Atlantic, east of Rio de la Plata at 4770 rn. 

In the present collection this species appears 
in two samples from the Davis Sea, at 540 and 
919 m; bottom - clay mud and mud with 
gravel. Probably a deep-sea species. 

Scione godfroyi Gravier (Figure 2) 

(17 4) 
Gr.ivier, l\llLt:l33 - J:l3, pl.X. fig, . 1~4- l~li: lk1t11,1111. l\1~7:100 

(Pist~l): f ;1uve!, l~)31i::JG; J\\011rn, ]93 ~):144. FIGURE 1. E up is ta grub e i 
~lc lntosh 

a-anterior end of the bod y; b
dorsal thoracic seta ; c - ve ntral 
thoracic seta. 

LOC ALITIES, St. 46 (1 spec. ) and 480 
(1 spec.). 

No lateral lobes. Eyes prese nt, The ventral 
shield well developed. One pair of arbo r cscent 
branchiae on a long stalk, situated on segment 

II. Dorsal filiform setae smooth, with narrow borders and very long slender 
tips, start on segment IV. Hooked setae start on segment V (second setigerous) 
and have no elongated lateral process; on some of the segments the hooks are dis
posed in two rows (Figure 2). Sixteen setigerous thoracic segments. Tube of 
pale sand grains. Dimensions: body length 2 5 mm, width 2 mm. 
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REMARKS. The specimen from s t. 480 shows some differences from 
the typical form: 1) on the anterior segments there are slightly marked 
lateral lobes, 2) the bran chiae are more ramified . 

DISTRIBUTION . Antarctic species - Graham Coast, Ross Sea, Lars 
Christensen Coast and Princess Elizabeth Coast, Bellingshausen Sea . 

FIG URE 2. Scione 
godfroy i Gravier. 
Ventral thorac ic seta. 

The spec ies was collected near Wilkes Land at 322 m, 
bottom - sand with stones; near S . America , depth 400 -
500 m, bottom - sandy. 

Nicolea chilensis (Schmarda) 

Hessle, 1917:172 - 173( synon ymies); ~lonro. 1939:143; fau,el. 1950:7u9: 
Benham, 1950:25; Day, 1954:28. 

LOCALITIES. 
483 (19 spec.). 

St. 451 (2 0 spec.), st. 471 (8 spec.) and 

Two pairs of ramified branchiae, No lateral lobes. 
Ventral shields de veloped. Long nephridial papillae on 

the third and fourth setigers. The dorsal filiform setae start on segment 
IV; they are smooth with a narrow border and are found on 1 8 segments, 
The hooked setae start on segment V (second setiger ). There are more 
than 50 abdominal segments, 

The tubes are thin-walled, 
fragments a nd small pebbles . 
width 6 mm. 

translucent, studde d with shell and bryozoan 
Dimensions: body l e ngth 38 - 42 mm, 

DISTRIBUTION. Chile (near Juan Fernandez) , Tierra del Fuego , 
Falkland, New Zealand, Auckland islands, Campbell Island, Kerguelen 
and Tristan da Cunha. In antarctic waters known from Wilhelm II Coast. 
Reported also from the coasts of the Philippines and J apan. 

176 The species appears in three stations of the present collection which 
are situated near Tierra del Fue go and in Rio d e l a Plata; de pths 73 - 13 8 , 
bottom - bryozoan fragments with shell and sand. 

Polymnia trigonostoma (Schmarda) 

Schmarda, 1861:44(Terebella) ; Hessle, 1917:176 ( synonymies); Ushakov, 1955:390 - 391. 

LOCALITIES. St. 4 81 (2 spec.) and 483 (1 spec , ). 
There are three pairs of ramified branchiae situated respectively on 

segments II, III and IV, The anterior segments have small lateral swellings. 
The ventral gl andular shields are clearly marked. Eyes present. The 
dorsal filiform setae are smooth and start on segment IV (the third 
branchial), and are found on 1 7 segments, The ventra l hooked setae start 
on segment V(the third setiger). The t horacic part of the body is swollen. 
About 60 abdominal s egme nts. Dim ensions: body l ength to 70 mm, width 
5 - 9 mm. 

REMARKS. In the specimen from st. 4 83 the surface of the body , 
especially in the caudal region, is de ns e ly settled by small hydroids. 

DISTRIBUTION. Until the present only r ecorde d from the Pac ific and 
Indian Oceans: Persian Gulf, Ceylon, Au stral ia , New Zealand, J apan, and 
Hawaii. 

In the present collection the species is reported from two Atlantic 
stations: south of Rio de la Plata; depth 70 - 75 m; bottom - sandy. This 
is probably a warm -wat er species, since it is lacking at high latitudes in both 
hemispheres. 
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Amphitrite kerguelensis McIntosh 

Mc intosh, 1876:321; 1885: 443 , pl.XLV III . fig.7 , pl. XLIX, fig.1; Hessle, 1917 :186; Be nham , 
1927:104; Augener , 1932:58; Monro, 1939:143. 

LOCALITIES. St, 122 (6 spec. ) and 189 (1 spe c , ), 
Three pairs of branchiae in the form of bundles of filaments supported by 

a c ommon base (on segm e nts II, III a nd IV) . There are 4 pairs of lateral 
lobes, the first pair on the first segment being very small and situated 
ventrally; on the subsequent segments the lobes are well developed. There 
are 17 thoracic segments with dorsal filiform setae. The filiform setae have 
very long and slender tips with ti. rela tively wide bordes ; they are present 
from segment IV onward. The hooked setae appear from segment V and 
from the eighth setiger to the sixteenth they are disposed in two rows. 
There are 50 - 60 abdominal segments. The pygidium is smooth. 
Dimensions: length of body 45 - 80 mm, width 5 - 7 mm, 

REMARKS. The spe c imen from st. 189 has eyes. On the dorsal side of 
segment IV there is a fold which bears the third pair of branchiae. 
Maturating eggs in the coelom. 

DISTRIBUTION. Antar ctica (Adelie Coa st), subantarctic zone: 
Kerguelen, Bou vet, S. Georgia islands, Strait of Magellan . 

In the present material this species has been collected from Kerguelen 
and in Antarctica from the Amery Ice Shelf. Depth 60 to 180 m; bottom 
muddy sand and mud with admixture of fine gravel. Antarctic and sub
antarctic sublittoral species. 

Terebella ehlersi Gravier 
Gravier, 1907:47, pl. V , fi gs, 45 -46, text fi gs 30 , 31; Eh lers , 1913:556; He ssle, 1917:190; Benham, 

1921 :82; 1927:105; Monro, 1939: 142; Day, 1954:27. 

LOCALITIES. St. 185 (1 spec.), 187 (1 spec.) and 232 (10 spec.). 
Three pairs of arboresc ent branchiae. The first segments devoid of 

lateral lobes. The ventral glandular shie lds are well developed. The dorsal 
filiform setae have denticulated tips; they start on segment IV. The ventral 
hooked setae begin on segment V (the second setiger). There are 45 thoracic 
setigerous segments, and approximately 40 abdominal ones. Hard muddy 
t ubes. Dimensions: largest specimen-57 mm long and 6 mm wide. 

REMARKS. Day (1954) assumed that the present species is related to T. 
ehrenbergi Grube from the Red Sea and Japan and to T. schmardii 
Day from South America, differing in the number of denticles on the hooked 
setae and the number of abdominal segments. 

DISTRIBUTION. Almost circumanta rctic; recorded also from South 
Georgia and Tristan da Cunha islands. 

In the present material the spec ies has been found in the area of Queen 
Maud Land and the Amery Ice Shelf, at depths of 190 - 604 m on coarse 
aleuritic mud with pebble, gravel, and stones. 

Leaena abranchiata var. antarctica (McIntosh) 
McIntosh, 1885:462 , pl.XLVIII , figs. 9, 10, pl.X XV IIIA, fi gs. 10, ll(L. antarctica); Ehlers, 

1913:563(L, a b r an ch iat a) ; Hessle, 1917:197; Benham , 1927:106 -107; Monro, 1936:178. 

LOCALITY. St. 282 (1 spec.). 
No branchiae. No eyes. Lateral lobes on segments II, III and IV 

slightly developed. The ventral glandula r shields are well marked on all 
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the thoracic segments . The dorsal filiform setae are broadly bordered and 
have long, smooth tips; they start on segment IV, in all on 10 segments. 
The hooked setae start from segment V. On the dorsal side of segment III 

b 

FIG URE 3. Leaena 
pseudo branch i a sp. n. 

a -anterior end of the body, 
dorsal view; b-dorsal 
thoracic setai c-ventral 
thoracic seta. 

DISTRIBUTION. 
Adelie Coast). 

there is a transverse cuticular fold. 
Dimensions: body length 10 mm, width 1 mm; 
tube made of mud. 

REMARKS. The nominate species is 
widespread in arctic waters (almost circum
polar}, and also in the Bering Sea and Sea 
of Japan, chiefly in shallow waters. The 
present variety differs from the main form 
by smaller dimensions and a less marked 
dorsal fold on segment III. 

DISTRIBUTION. Wilhelm II Coast, Graham 
Coast, South Georgia Island, Strait of 
Magellan. 

In the present collection this species has 
been found near Shackleton Ice Shelf at 470 -
525 m, on muddy sand with pebbles. 

Leaena wandelensis Gravier 
Gravier, 1907:50, pl. V, fig. 47 - 48; Ehlers, 1913:564, pl. 

XLIV, fig_. 8 -13 (L. a ren i le ga); Benham, 1927:107- 111 
(synonymies); Hartman, 1952:236. 

LOCALITY. St. 32 (1 spec.}. 
The first pair of lateral lobes is fairly 

large, and situated ventrolaterally; the second 
pair is poorly developed. Eyes present. The 
dorsal filiform setae have narrow borders 
and start on segment IV for 16 segments. 
The hooked setae start on segment V (the 
second setiger) . Large number of abdominal 
segments; 5 long papillae are disposed 
around the anal opening. 

Tubes of light-colored and transparent 
sand grains mixed with long and equally 
light-colored spicules. Dimensions: body 
length 20 mm, width 1 mm. 

South America and Antarctica (Queen Mary Land, 

In the present collection this species has been found north of Shackleton 
Ice Shelf, at 182 m, on muddy sand. 

Leaena pseudobranchia Levenstein, sp. n. (Figure 3) · 

LOCALITY. St. 15 (3 spec.). 
No eyes. Very long tentacles. Small lateral lobes on segments II and III. 

On the dorsal side of these segments there is a pair of tubercles which 
resemble rudiments of branchiae (Figure 3, a}. The dorsal filiform setae 
start on segment IV; they have broad borders and long thin ends (Figure 3, 
b). Hooked setae are found from segment V (the second setiger); they have 
a relatively high basal part and a relatively short tip. Above the main tooth 
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there are several transverse rows (6) of small denticles (4 - 5 in every row). 
Starting with thoracic segment V III to segment XVII the hooks are disposed 
in two rows (Figure 3, c). There are 17 thoracic segments. The pygidium 
has the form of a smooth and obliquely cut funnel. 

The tubes are made of mud and coars e translucent sand grains. 
Dimensions: body length 40 mm, width 2 mm, length of tentacles 15 mm. 

The type is preserved in the collections of the Zoological Institute of the 
Academy of Sciences under No. 11669. 

Collected north of Shackleton Ice Shelf at 206 m, on muddy sand. 
Le a en a pseudo branch i a differs from all the other species of this 

genus by the presence of the two pairs of tubercles on the dorsal side of 
segments II and III and by the very long cephalic tentacles. 

Genus Thelepides Gravier, 1911 

After a detailed analysis of the description of The 1 e pi des Gravier we con
cluded that the species of this genus must be included in the subfamily 
Amphititrinae and not in the Thelepinae, judging by the form of the hooked setae 
and their disposal in two rows. One basic character of the Thelepinae is the dis
posal of the hooks in only one row on all segments. If one considers the figures 

6 

b 
a 

FIGURE 4. Thelepides 
v en us tu s sp. n. 

a-anterior end of the bod y, dorsal 
view; b-dorsal thoracic seta; 
c-ventral thoracic seta. 

given by Gravier (191 la) while describing Th. 
k o eh 1 er i, the branchiae and the lateral lobes 
are found on segments II, III and IV instead of 
segments I, II and III as stated in the text; it fol
lows that the first tuft of dorsal filiform setae ap
pears on segment V. 

Consequently The 1 e pi des may be charac -
terized by the following features: 1) three pairs 
of filiform branchiae, simply digitate or with a 
reduced number of filaments; 2) three pa irs of 
lateral lobes, the last one having the form of a 
dorsal fold; 3) the dorsal filiform setae have 
smooth tips and start on segment IV (the third 
branchial), while the hooked setae start on seg
ment V (on several segments they stand in two 
rows). 

Thelepidus venustus Levenstein sp. n. 
(Figure 4) 

LOCALITIES. St. 14 (1 incomplete 
specimen) and 30 (6 specimens). 

Numerous long, grooved tentacles. 
Three pairs oflaterallobes. On segments II and 
III these usually have a lateral position and semi
circular shape, while on segment IV they appear 
as a dorsal fold divided into 4 festoonlike sub
divisions. Three pairs of simple branchiae. The 
first pair is situated on the back of segment II, 
the second and third pair are fixed to the festoons 

of the dorsal fold, between segments III and IV (Figure 4, a) . There are 17 setig
erous thoracic segments. The dorsal filiform setae have a long, smooth, slender 
tip; they appear on segment IV (third branchial). The hooked setae appear on seg-

183 



ment V, and on some of t he m e dian s e gments they a re disposed in two rows 
(Figure 4, b, c ). There are 63 abdominal segments. P ygidium smooth. The 
worms live in hard tubes of mud. Dimens ions: body length 50 mm, width 3 mm. 

The type is preserved in the colle ctions of the Zoological Institute of the 
Academy of Sciences, No. 11668 . 

The specimen comes from Sabrina Coast and Davis Sea; depths 197 and 
397 m; bottom - muddy sand. 

The new species is characterized by the long cephalic tentacles, by the 
simple, digitiform branchiae, the festooned dorsal fold on segment IV and 
by the large number of abdominal segments. 

Thelepus cincinnatus (Fabricius) 

Hessle, 1917:212 ( synonymies); Benham , 1927: 111-113; 1'1onro, 1936: 182; 1939: 145; Pettibone, 

1954:327 ( synonymies). 

LOCALITIES. St. 28 (2 spec. ), 46 (1 spec . ), 121 (about 20 spec.), 276 
(about 20 spec.), 335 (1 spec.), 357 (5 spe c . ) , 4 80 (1 spec .). 

Two pairs of tufts of filiform branchiae . Eyes present. Dorsal filiform 
setae are found almost to the distal end of the body. Tubes with thin walls, 

180 
covered with sand grains, Globigerinae or shell fragments. Dimensions: 
body length 60 -150 mm, width 4 -10 mm. 

DISTRIBUTION. In the northern hemisphere reported from the Indian 
Ocean, in the southern hemisphere recorded from S. Georgia, S. Orkney 
and S. Shetland islands, Graham Coast, Palmer Archipelago. Eurybathic 
form - from the very surface to a depth of 25 00 m . 

In the present collection the spe c ies has been found on the shores of 
Antarctica (Davis Sea, Knox Coast and Wilkes Land) , Kerguelen, Heard 
and Auckland islands and near South America (Argentina); depth 140-1180 m, 
on sandy bottoms with stones and c a lcareous fragments. 

Thelepus plagiostoma (Schmarda) 

Hessle, 1917:214-215 (synonymies); Fauvel, 1927:273( Th. set os us) , Monro, 1936: 182; 1939:145. 

LOCALITIES. St. 122 (about 20 spec.), 481 (9 spec.), and 482 (1 spec.). 
Three pairs of tufts of filiform bra nchiae on segments II, III, and IV. 

Eyes present. Anterior segm ents without lateral lobes. The dorsal 
filiform setae start on segment III, the hooks with segment V (the third 
setiger). There are 37 - 52 thoracic segments, about 50 abdominal 
segments. Tubes membranous, covered with sand grains and shells. 
Dimensions: body length 60 - 130 mm, width 5 - 8 mm. Tube length 300 m 
and width 10 mm. 

DISTRIBUTION. In the boreal and notal regions of the northern and 
southern hemispheres respectively; fairly common. Reported from 
Antarctica. 

In the present collection this species is reported from South America 
(Rio de la Plata) and Kerguelen; depths O - 80 m ; sandy bottom. 

Thelepus sp. 

LOCALITY. St. 18 (1 spec . ). 
No branchiae. First segme nts without lateral lobes. Eyes present. The 

filiform dorsal setae start on segment III, they have narrow borders and 
smooth tips. There are many setigerous segments. The hooked ventral 
setae start on segment V (the third setiger) and are disposed in one row; 
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the y a re identic al with the hooked setae peculiar to the genus The 1 e pus 

(Figure 5 ). Dimensions: length of the incomplete specimen 
(24 segments with dorsal filiform setae) is 13 mm, the width 
4 mm. 

The spe c imen was found near the Shackleton Ice Shelf 
a t 460 m, on muddy sand with stones. 

REMAR KS. The present specimen compl etely accords 
w ith the d iagnosis of the genus The 1 e pus Leuckart as 
it has no lateral lobes, and in form and the disposal of the 
dorsal filiform and ventral hooked setae. The only feature 
whic h distinguishes it from all the known species of this 
ge nus is the lack of branchiae. The presence of 2 - 3 pairs 

F!G L' RE 5 . ( ,\ of f ilifo rm branc hiae has until now been cons idered one of 
The l e p u s sp . the essentia l d iagnostic signs of the genus Thelepus. 
Ve nt ral hooked It seems that the lack of branchiae in the present 
,eta. spe c imen is not an artifact due to fixation since no places 

of e ventual inse rtions have been found on the first segments. It is a lso 
diffi cult to im a gine that the branchiae have not yet developed, since the 

1 81 spec imen wa s suffic iently large and hardly a juvenile animal. But since 
the only spec imen I have is incomplete, I r efrain from conside ring it a new 
spe c ies or possibly e ven a new genus . 

Lysilla loveni var . macintoshi (Gravier) 

Grav ie r. 1907:5t; - 58 , fig .37 ( L. mac i n t hosh i); Ehlers, 1913 :563; Hessle, 1917:231; Monro. 

19:J0: 197; 1939: 147 . 

LOCALITY. St. 6 (1 inc omplete spec.). 
Six pa irs of dorsal podial tubercles. Dimensions: l ength (of the 

inc omplete spe c imen ) - 20 mm, width 4 mm . 
DISTRIBUTiON . Wilhelm II Coast, Mac-Robertson Coast, Graham 

Coast , S. Georgia Island. 
This spe c ies in the present collection was found in Davis Sea at 736 m 

on grayish-green ooze. 

Fam. TRICHOBRANCHIDAE 

Terebellides stroemi var. kerguelensis McIntosh 

Mc Intosh , 1HH5: 480, pl. XXIXA, fi gs . 7 , 8 , pl. XXXVIIIA , fi g. 4; ~lonro, 1930:198, fig. 83, a- d; 

19:l9: 147 - 148 ( synonymi es). 

LOCALITIES. St. 1 (2 spe c .) and 32 (1 spec.). 
The filiform setae start from segment III, the hooked setae from segment 

VIII (the sixth setiger). There are 18 setigerous thoracic segments, 
32 - 35 abdominal segments. Dimensions: length of the largest specimen 

35 mm, width 4 mm. 
DISTRIBUTION. Adelie Coast, Mac-Robertson Coast, Graham Coast, 

S. Georgia Island, Tierra del Fuego, Kerguelen Island. 
Recorded among our m a te rial from the Davis Sea and Sabrina 

Coast: depths 408 and 182 m, on sandy mud with stones and muddy sand. 
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APPENDIX 

List of the stations in which Terebellidae and Trichobranchidae polychaetes were found 

Sta tion Sampling 
Sample Position Depth 

No. gear 
Bottom type 

1 grab 2 66° 16'7"S 91° 18'6"E 404 Grayish-green sandy mud with 

small stones. 

4 grab qualitative 66 12 2 91 37 2 390 Pebbles with mud. 

6 grab 1 65 58 0 92 42 4 736 Grayish-green ooze. 

9 grab qualitative 66 14 5 93 53 0 308 Mud with stones. 

10 grab qualitative 66 17 8 93 20 1 356 

12 grab 1 65 51 5 94 30 8 919 Clayey mud. 

13 grab qualitative 66 15 6 94 26 0 350 Mud with stones. 

14 grab 1 65 26 2 94 55 0 397 Muddy sand. 

15 grab 2 64 35 6 96 51 7 206 Muddy sa nd with pebbles. 

18 tS - 64 14 5 99 12 0 460-470 Muddy sand with stones. 

23 tS - 65 14 0 107 33 0 639 Idem, 

182 
25 grab 2 66 21 6 106 41 2 550 Sandy mud with pebbles. 

28 Bimtr, - 65 34 7 109 12 4 515-550 Muddy sand with stones. 

30 grab 2 65 52 0 111 40 0 197 Muddy sand with calcareous 

fragments of bryozoans. 

32 grab 2 65 39 0 113 05 2 181 Muddy sand with pebbles, 

41 grab 2 65 42 0 124 28 0 223 Muddy sand. 

44-A Bimtr, - 65 50 3 128 27 0 289 Muddy sand with masses 

of bryozoan fragments. 

46 Bimtr, - 64 51 8 132 30 0 322 Sand with large stones. 

53 grab 5 66 15 9 162 09 0 250 Stones with sandy mud. 

qualitative 

75 Bimtr, - 50 22 1 167 01 3 125 Fragments of bryozoans 
and shells. 

121 tS - 49 38 7 70 43 7 141 Broken bryozoans and other 

calcareous fragments. 

122 tS - 49 32 4 70 22 5 59 Muddy sand. 

159 grab 1 66 06 2 89 42 8 499 Stones, pebbles, gravel 

mixed with mud . 

164 tS - 65 18 0 91 41 3 540-430 Mud with gravel. 

185 tS - 67 09 2 77 03 5 280 Idem. 

187 tS - 68 21 2 76 52 0 604-620 Mud with pebbles . 

189 grab 1 69 18 2 75 44 0 280 Mud mixed with fine 

gravel. 

191 grab qualitative 68 17 5 73 02 5 720 A leutitic mud. 

198 tS - 66 49 2 63 25 0 180-165 Aleuritic mud with pebbles. 

199 tS - 66 59 8 63 24 0 100 Idem. 

204 tS - 65 59 5 57 08 0 265-290 

232 tS - 70 19 6 23 51 5 200 Mud with pebbles. 

276 tS - 53 08 8 71 51 6 140-100 Coarse sand. 

282 tS - 64 06 1 98 26 7 470-525 Muddy sand with pebbles. 

335 tS - 67 45 0 147 10 0 920-900 Clayey mud, pebbles, gravel, 

boulders. 

336 tS - 69 36 0 161 50 0 650-700 Muddy sand with boulders 
and large pebbles. 

357 tS - 52 20 0 166 13 0 1180-1196 Sandy- globigerine ooze. 

451 tS - 55 45 0 7011 0 W 120-95 Bryozoan fragments, 

471 tS - 53 55 0 64 10 0 138 Bryozoan and shell fragments, 

sand. 

480 tS - 43 40 0 59 35 0 399-500 Sand. 

481 tS - 41 36 0 58 38 0 75-70 " 
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APPENDIX 

List of the stations in which Terebellidae and Trichobranchidae pol ychaetes were found (cont.) 

Station Sampling 
Sample Depth Position Bottom type 

No . gea r 

482 tS - 40 42 0 58 09 0 ' " 80 Sa nd. 
483 tS - 39 17 0 57 29 0 73 
484 tS - 37 49 0 56 35 0 53-51 " 

B tS - 64 13 0 90 49 0 E 860 -510 Pebbles, gravel and 

boulders . 

NOTE: Symbols of the sampling gear: tS -Sigsby trawl; Bimtr. -beam tra1;l: grab: 0 .25 111 2. 
in parentheses indicate length of cable paid out. 
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185 THE OCCURRENCE OF DAPHNIOPSIS STU DE RI RUHE 
(CLADOCERA) IN LAKE POSADOCHNOE OF THE VESTFOLD "OASIS" 

(EASTERN ANTARCTICA) 

N. A. Akatova 
Zoological Institute of the Academy of Sciences of the U.S. S. R. 

This study is based on plankton samples collected in Lake 

Posadochnoe, on Langneset f)eninsula, in the Vestfold 

"oasis" (eastern Antarctica) by V. S. Korotkevich, participant in the second 

cruise of the Soviet Antarctic Expedition (1958). Lake Posadochnoe, or 

Krukwatnet, has a diameter of 6 km, and a greatest depth measured 

of 143 m. On the day of the sampling, 12 December 1956, the lake was 

covered by a layer of ice 160 cm thick, with the water temperature under 

the ice at 2°C. The plankton was sampled with an Apstein net 20 cm 

diameter No. 64 mesh, from different horizons: 10 m, 50 m and more. 

Five samples were taken in all and they contained chiefly cladocerans. ,:, 

All the cladocerans found in the samples belong to the species 

D a p h n i ops is stud er i Ruhe. The materal contained only ovigerous 

females and juveniles. Males and females with ephippia were not found. 

The dimensions of the ovigerous females (length 2. 25 mm), the shape of 

the head, of the rostrum, and the structure of the antennules are identical 

with the description given by Ruhe (1914) and the accompanying illustrations. 

The young specimens have a small spina. The only difference found in 

comparing the antarctic specimens with those illustrated by F. E. Ruhe is 

the reduced number of denticles on the cauda: in the antarctic D. stud er i 

there are 13 -16 such denticles (see figure, d) and in the specimens from 

Kerguelen - 20. 
The genus D a p h n i ops is is highly interesting from the systematic and 

zoogeographic points of view. The genus was established by G. 0. Sars 

(1903) who described D. tibetana from the brackish lake Todo-Nor 

(Tibet). Sars considered this genus as having an intermediate position between 

Daphnia and Simocephalus. Later, F.E. Ruhe (1914) described 

D. stud er i as the second species of this genus, from fresh water on 

Kerguelen, collected by the German Stidpol Expedition. This species was 

first described by T. Studer (1878) under the name Simocephalus 

inter med i us (nom. praeocc. ). Rlihe, who undertook a detailed study 

of the appendages of this species, showed in a convincing manner that 

• The data resulting from the study of these samples have been published by V. S. Korotkevich (1958). 
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Daphniopsis studeri only externally resembles Simocephalus, 
in the general shape of the head, the carapace, and the rostrup,.. The 
structure of the appendages on the other hand indicates a very close 
relationship to D a p h n i a. 

186 E. Wagler (1936) in his revision of the systematics and zoogeography of 
genus D a p h n i a, while utilizing Ri.ihe' s data, abolished the genus 
D a p h n i ops is. He included the two species of this genus in the genus 
D a p h n i a, together with a number of other species (D. pa mire n sis 
Rylow, 1928; D. fusca Gurney, 1906) all of which are synonyms of 
Daphnia (Daphniopsis) tibetana Sars . V.Brehm and R.Woltereck 
( 19 39) consider this question still unsettled: they believe that this species 
should at least to be divided into "small species". 

- z'=-::1• 
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- : ... 
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Dap h niop s i s s t u d e ri Ruhe . female. Vestfold "oasis". 

a-lateral view : b-head : c - a ntennule : d-postabdomen. 

The present material gave me the possibility to add some further 
considerations to this problem. One of Wagler's reasons, for instance, for 
reuniting the two species of D a p h n i ops is was the presumption that RU he's 
figures we re inexact (Wagler did not see any specimens of D. stud er i): 
" In der Figur Rtihes von studeri (Figure 24, b) ist allerdings das Rostrum 
wesentlich kurzer gezeichnet und wirkt fast Simo c e p ha 1 u s-artig. Vielleicht 
ist das Bild tibertrieben oder etwas verzeichnet" (page 533, 1. c. ). 
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The antarctic specimens, however, testify to the accuracy of the head 
shape as drawn by Ru.he, as well as to the ratio between rostrum and 
antennules as given by him (see fig., a, b, c). The rostrum is indeed so 
small that the sensory hairs of the antennule exceed the tip of the rostrum. 
It follows that this difference between D a p h n i ops is ti bet an a Sars 
and D. stud er i Ru.he has been ver ified and is not due to a mistake in 
Ru.he's figure. As to the synonymization of Daphnia pamirensis 
Rylovwith Daphniopsis tibetana Sars, V.F. Gurvich (1959), who 
collected both species together in Lake Kara-Kul, is of the firm conviction 
that they are independent species. 

187 In 1929 Serventy published a third species of D a p h n i ops is - D. 
pus i 11 a, from the ponds of Rottnest Island (southwest Australia).'" The 
third species of the genus has much in common with the two older species, 
but there are also a number of differences. A fundamental difference is the 
fact that the ephippium of D. pus i 11 a contains one egg, as in 
Simocephalus, while in the other species of Daphniopsis there are, 
as a rule, two eggs. It follows that the problem of the independence of the 
different species of D a p h n i ops is and their correct generic position 
must be discussed again, following a detailed study of specimens of all the 
species. 

The interesting problem of the zoogeographic distribution of the genus 
D a p h n i ops is is closely related to the above-discussed taxonomic 
problems. The finding of D. stud er i in Antarctica allows for the 
conclusion that D a p h n i ops is has an interrupted circumantarctic 
distribution. D. stud er i has be en reported from Kerguelen and Marion 
islands (Brehm, 1954 ) and from Eastern Antarctica; D. pusilla -from 
SW Australia and D. tibetana from Central Asia (Tibet, Pamir). Such a 
discontinuous c ircumantarctic distribution is known in a series of fresh
water copepods (Brehm, 1936). 

In an attempt to explain this distribution pattern, Serventy (1929) 
assumed that the resting eggs were transported by birds. In his opinion 
the dispersal of D a p h n i ops is from Australia to Pamir and Tibet can 
be explained in this way: several birds, for instance some plovers, 
live in Central Asia and winter in Australia. However, Serventy excludes 
the possibility of such transport in the direction of Kerguelen, since 
migrations from Australia to this island are unknown. There remains, 
however , one explanation: the old continent of Gondwana and its consecutive 
fragmentation. This point of view is also shared by later students (Sewell, 
1956) . E. V. Borutskii and M. Ya. Vinogradov (1957) consider, however, 
that the animal populations of the antarctic "oasis" cannot be followed back 
to the times of Gondwana since the "oases" have only relatively recently 
(a few thousands of years ago) been freed from under the ice. 

One may assume that the dispersal of the cladocerans follows several 
paths. The ephippia of the cladocerans can without harm withstand des~ 
iccation and freezing and can be transported undamaged with the mud 
sticking to the legs and feathers of birds, or blown far away by wind. In 
Antarctica they are very probably transported also by the enormous masses 
of algae ("kelp") drifting over the whole southern hemisphere together 
with the West Wind Drift. 

• Serventy's paper(1929) is probably unknown to later authors dealing with the genus Daphniopsis, 
since the y make no reference to D. pusilla Serventy. 
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ANTARCTIC SPECIES OF CAL ANUS (COPEPODA) 

K. A. Brodskii 
(Zoological Institute of the Academy of Sciences of the U.S. S. R.) 

As a result of the three cruises carried out by the Soviet Antarctic 
Expedition on the M/V "Ob'" during the IGY (1955 - 1958) and the complex 
research performed, a considerable amount of planktonic material from 
the southern hemisphere has been sampled (about three thousand samples). 
While carrying out the plankton surveys special attention was paid to obtaining 
data as complete as possible on the populations and distribution of the 
adult stages of Copepoda - the most important zooplankton animal group.,, 
Two types of plankton nets were used: the Juday plankton net with mesh 
size No. 38 (the samples taken with this net were processed by the Institute 
of Oceanology of the A cademy of Sciences of the U .S.S.R.) and the Kl 00 net with 
a 100 cm opening, the cylindrical part of mesh No. 9, and the conical part 
of mesh No. 15 in the upper part and No. 23 or 38 in the lower. The No. 38 
mesh has been used in tropical waters. The primary characteristics of 
this southern plankton have already been discussed (Brodskii and 
Vinogradov, 1958; Korotkevich and Beklemishev, 1960; Brodskii and 
Naumov , 1961 ). The general map of the route followed by cruises I, II, 
III of the "Ob'", has been published in the Byulleten' Sovetskoi antarktiches
koi ekspeditsii (Andriyashev, Brodskii and Ushakov, 1958). The cruise 
route of the "Ob'" was satisfactory for following the distribution of 
planktonic organisms: the stations were established along longitudinal or 
oblique transects, crossing the Antarctic divergence and the Antarctic and 
Suba nta rctic convergences. During the three cruises (now called marine 
expeditions I, II, and III the area of the South Pacific was covered; 
the plankton of this area is the least well known. Numerous transects also 
covered the South Indian Ocean, while the Atlantic sector of the antarctic 
waters was only partially investigated (only near the Falklands and along 
the South American shores). In addition to data obtained by the Soviet 
Antarctic Expedition, and which constitute the fundament for the survey 
of the distribution of the Ca 1 anus species in antarctic waters, I also 
perused the data published by the expeditions of other nations. Attention 
was also paid to the data on the species of Ca 1 anus furnished by the 
cope pod specialists. 

• The plank ton collec ti ons of the fir st and th ird c rui ses ( 1955 - 1 956: 195 7 - 1958) were carried out by 

K. A. Brodskii , M. E. Vin ogradov , and A. Na umov . and on the second c ruise(l956 - 1957) by K. V 

Be kle m islte v a nd V.S. Korotkev ich . 
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(194 ) List of the collections whose data are used in the present article 

Na me of vessel and of expedition 

"Challenger" 
"Belgica", Belgian Antarctic Expedition .. 
"Gauss" , German Siidpol Expedit ion 
"Discovery", Brit ish Exped it ion 
"Terra Nova·•. British Expedit ion 
·· Aurora" Australian Anta rctic Expedit ion . 

"Vik ingen". Norwegian Antarc tic Exped ition .. 
"D iscove ry JI". Antarc tic investigationsof"Discovery" 

Committee ( British) 

"Willem Barendsz" Dutch Wha ling Exped ition . 
"Discove ry JI", British, Australian and New Z ealand 

An ta rctic Expedition (BAN ZARE ) 
"Soya" . Japanese Antarctic Expe dition 

Date of 

ex ped ition 

1873 - 1876 

1897 - 1899 
1901 - 1903 

1904 

1910 
1911 - 1914 
1929- 1930 

1946 

1929-1 931 
1957 

Related publi cations 
on c opepods 

Brady, 1883 
Giesbrecht, 1902 
Wolfenden, 1911 

Wolfenden . 1908 
Farran , 1 929 
Bra dy. 1918 

Ottestad , 1932 

Ma c kintosh , 1934; Ha rdy 

and Gunt her, 1935 
Vervoort , 1951 

Vervoort. 1957 
Ta naka , 1960 

The position of the sta tions made by the SAE and by other expeditions 
are shown in Figures 1 and 2. 

The plankton samples taken with the Kl 00 net yielded a large number 
of mature stages of Ca 1 anus; this e nabled me to make valuable taxonomic 
identifications . It is unfortunate that the extreme time shortage at the 
oceanographic stations of the "Ob' " gave no opportunity to make stratified 
hauls with both types of nets . While the Juday plankton net has been used 
for spe c ific horizons within the O - 500 m layer, the Kl 00 net has been use d 
only for tota l wate r column hauls between 500 - 0 or 200 - 0 m and in a few 
case s , of 1000 - 0 and 2000 - 0 m; this determines considerably.the dire ction 
of analysis of the material and especially the geographical aspects. 

In the present study an analysis of the zoogeographical distribution of the 
following spe c ies of Calanus is given: Calanus simillimus, C, 
propinquus , C. acutus, species usually found in enormous numbers, 
a nd of C . tons us spe c ies which are less frequent and live in an area north 
of the above-mentioned three spec ies. As for C. australis and C. 
c hi 1 ens is, notal and subtropical specie~ of the southern hemisphere, 
their distribution has been discussed earlier (Brodskii, 1959 ). There 
remains only one species of Ca 1 anus from the Notal zone of the southern 
hemisphere, C. car in at us, which has been found to be extremely rare; 
the zoogeographical analysis of this species must be compared with its 
closest relations among the world fauna - and I intend to do this in a 
separate article. 

For the four antarc tic spe c ies (C . simillimus, C. propinquus, 
C. tons us and C . acutus ) I took body measurements to establish 
the changes connected with the geographical position of the populations and 
also with the water temperature. In addition I paid attention to the 
variability of the denticulated line on the first segment of the basipodite of 
the fifth leg in the females of C. simillimus and C. propinquus. 
The discus s ion of the subspecific units of the antarctic spe c ies of Ca 1 anus 

195 is also inte nded for a spe c ial study. For every spec ies I include a short 
historical rev iew of the synonymies, a discussion as critical as possible 
of its geographical distribution, a comparison between the original data of 
the SAE and those of other expeditions, and finally I give a characterization 
of the species area. All these data seem to me necessary in order to give 
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(190, 191) 

FIGURE 1. Plankton stations of the Soviet Antarctic Expedition, 1955 - 1958 
l-,\11tarctic Jivcrgence; 2 - Antarctic convergence; 3-Subtropical convergence; 4-plankton stations . 
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■ l'.12 

296 ■ 

FIGURE 2. Plankton stations made by expeditions of other nations 
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1-"Terra Nova" (1910): 2-"Challenger" (1873 - 1876): 3-"Aurora" (1911 - 1914): 4 - expedition of the 

"Discovery" Committee; 5-"Discovery" (1904): 6-"Belgica" (1897 - 1899) : 7-"Vikingen" (192 9 - 1930): 

8-"Soya" (1957): 9- "WillemBarendsz"(l946): 10-"Discovery II" ( 1929 - 1931, ~ANZARE): 11-exploration 

area of the "Discovery" Committee. 
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the biogeographical characteristics of a species. As compared with the 
data in literature, the collections of the SAE are much richer and cover a 
considerable part of the antarctic waters. In the last paragraph of the 
data concerning the two above-mentioned species, I also add data on the 
variation in the denticle number on the first basipodite segment of the 
female fifth leg as a function of geographical position and water temperature. 

CALANt.:S Sll\lILLIMUS Giesbrecht, 1902 

This species has been nominated (s i mi 11 i mus) and separated from 
C . propinquus by Giesbrecht (1902); this author studied males of 
C. propinquus from the southwestern Atlantic (between 37 and 52° S . ) 
and found that the males must be subdivided into two groups - one belonging, 
to C. prop in q u us Brady, and the other - to a new species for which 
Giesbrecht proposed the name C. simillimus. As a specific difference, 
Giesbrecht stressed in this later species the structure of the fifth pair of 
legs of the male, and he also added an illustration of the denticulated line 
on the first segment of the basipodite of the fifth pair of legs in the female 
(Giesbrecht, 1902:Taf. 1, Figure 9); the number of denticles found by him 
was - 19; the length of the female - 3. 5 mm. Giesbrecht does not indicate 
the distribution of C. simillimus and for C. propinquus he uses 
Brady's (1883) data. For C. simillimus we find only one indication: 
southwestern Atlantic, between 37 and 52°S. (from the "Challenger" 
collections). In his previous monograph (1892), Giesbrecht gives the 
following description of C. s im ill im us (under the name C. pr op i nq u us): 
length of female 3.45 mm (2.65 + 0. 8 mm, page 119). C. propinquus 
(= C. simillimus)isreferredtoonpp.120-126, 127, while a special 
description is given on p. 129. From the description it appears beyond 
doubt that Giesbrecht (1892) considered as C. propinquus Brady is, in 
fact, C. s im ill im us . The illustrations of this species are found in 
Plate 7 (Figures 31, 34) and Plate 8 (Figures 14, 22, 24 and 32) of his 
monograph . Giesbrecht gives the distribution of C. prop in q u us 
( = C. s i m i 11 i mus) based chiefly on Brady's data, and this contains partly 
also data about the distribution of C. s i mi 11 i mus, since Brady confuse d 
several related species . Giesbrecht gives the following distribution (I 
have marked the indications which are evidently wrong in bold type): Indian 
Ocean - 47 - 65°S. ; south of Australia; South Pacific, west of Valparaiso; west 
of Japan; east of Rio de Janeiro; 3°N. to 9°S., 15 - 34"W.; S. W. part 
of the Atlantic. According to Thompson (1888) - Canaries and Malta. This 
latter record has also been questioned by Giesbrecht. Breemen (1908) 
corrects the distributional data, excluding for C. s i m i 11 i mus all the 
localities outside the southern hemisphere, however, the inclusion of this 
species in the "Nordisches Plankton" indicates the possiblity of finding it 
in the northern hemisphere. 

Based on the collections of the "Discovery", Wolfenden (1908) describes 
and illustrates C. simillimus (Plate 1; Figures 5, 6) and states that 
his specimens correspond entirely to those of Giesbrecht. On Figure 6 
of Plate I, however, the denticulated line on the first segment of the 
basipodite of the fifth pair of legs of the female (B

1
p5 'i') is shown composed 

of 16 denticles, while the text indicates only 14. Wolfenden found 
198 C. simillimus in the following localities: 56°31 1S.; 156°19'30''E.; 
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59°19•s., 124°24 1 30 11 w.; 34°01 •s. *, 170°49'E.; 58°49'45"S., 154°48'W.; 
50°48'S., 170°2' E.. In his study on the collection of the " Gauss" 
Wolfenden (1911) also indicates the presence of C. simillimus, but the 
description given in this study does not differ from that of 1908, and un
fortunately there are no localities indicated. 

Much more interesting data on the distribution of C. s i mi 11 i mus 
are found in Farran (1929), who discusses the copepods collected by the 
British Antarctic Expedition on the "Terra Nova". This author shows that 
C. s i mi 11 i mus is frequently found south of New Zealand, between 50° 
and 60°S. , and even in two stations south of 60°. This species has been 
found at 15 stations: 167, 228, 232, 235, 236, 238, 241, 248, 250- 252, 
256, 259, 302, and 305. I giye no positions for these stations since they 
are indicated on the map (Figure 2). Farran gives no description 
of C. s i mi 11 i mus, and mentions only that the length of the females found 
in stations north of 60°S. is 3 .2 - 3.6 mm, while that of those from stations 
south of 60° is "only" 2 .8 - 3 . 2 mm. According to Ottestad (1932), 
C. s im ill im us has been reported from three stations in the South 
Atlantic:st. 3 (57°S., 13°W.), 4 (56°S., 6°W.) and 5(55°S., 4°W. ). No 
morphological data are added in this paper. Mackintosh (1934) and Hardy 
and Gunther (1935) report the abundance of C. simillimus in the waters 
around S. Georgia Island, as well as between this island and the Falklands. 
Although there are no morphological data in these studies, the problems of 
ecology, vertical migration, distribution according to water layers, etc. 
are discussed in detail and are based on a rich material. In Hardy and 
Gunther again appears the erroneous indication of Wolfenden (1908) about 
the finding of C. simillimus at 84°S. -which, as shown above, is an 
evident misprint. The study of Vervoort (1951) based on the collections 
of the whaling station "Willem Barendsz" makes mention of C. s i mill im us 
in the South Atlantic (51 °11 'S. , 11 °l 7'E. ). In the other stations made by 
this vessel south of 55°, this species has not been found. Vervoort gives 
a detailed description of C. s i mi 11 i mus (copepodid VI of the male and 
also of the female) and adds detailed illustrations of the body shape, the 

mouth parts, and the swimming legs of the male and of the female. The 
length of the female, according to Vervoort, is of 3.50 - 3.65 mm, that 
of the male - 3. 42 mm. This author characterizes C. s i mi 11 i mus as 
a subantarctic species of Atlantic origin, a species which may appear 
occasionally also in the Atlantic water masses carried south of the Antarctic 
convergence (p. 26). Vervoort unfortunately presents no arguments in favor 
of the Atlantic origin of C. s i mi 11 im us. In a later study of Vervoort 
(1957) based on the plankton collections of the BANZARE expedition, 
C. s im ill im us is found in 11 stations (Figure 3) situated in the Indian 
Ocean. The length of the females indicated by Vervoort in this study is 
3.10 - 3.60 mm and he also indicates that in st. 65 (47°43'S., 76°48'E.) in 
the sample from 100 to 250 m, the difference in the size of the females 
was especially evident; below this layer, only large females were found 

almost exclusively. 
Tanaka (1960) mentions C. s im ill im us in one of the 17 plankton 

stations of the "Soya" expedition, st. 2 (54°13'S., 39°40'E. ). A total of four 
females and one male have been found here. For the females, Tanaka 

l99 gives a length of 2.95 mm, for the male - 3.18 mm. In the section 

• This an evident misprint; no vessel can possibly reach this position; it is probably 54° O'S., 170" 49'E. -

as shown on the map (Figure 3). 
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(196, 197) 

FIGURE 3. Stations with Ca Janus simillimus 

1-Antarctic divergence; 2-Antarctic convergence; 3-Subuopical convergence; 
4-stations of the "Ob"' in which this species was not found; 5-stations of isolated 
records; 6 -records of great numbers in stations of the "Ob'"; 7-isolated records 
by other expeditions; 8 -records of great numbers in stations of other expeditions 
(large circles indicate clusters of stations); 9-dubious reports by other ex
peditions; 10-area in which C. simillimus was found by the "Discovery" 
Committee. 
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"Distribution", Farran' s mistake about the finding of C. s i mi 11 i mus at 
84°S. is repeated with the misprint of the longitude: instead of l 70°E. as 
indicated by Farran he writes 17°E. Tanaka describes his specimens and 
illustrates parts of the cephalothorax and the abdomen as well as the 
structures of the basipodite of the fifth l eg of the female and the male. 

This short review of the literature data about the distribution of 
C. s im ill im us characterizes this species as a "subantarctic" species 
rather than an antarctic species of the high latitudes . All the reports of 
C. s i mil 1 i mus are from the area of 5 0 - 60°S. but the indications given 
by the expeditions of the other nations are too scarce to give a more or 
less clear figure of the distribution of C. simillimus. Only one 
conclusion can be drawn from these data, namely that there are no valid 
indications for the presence of this species north of the Notal zone of the 
southern hemisphere. 

The material of the "Ob'" 

I found in the collections of the Soviet Antarctic Expedition, C. 
s i mi 11 i mus in 13 stations of the first cruise (of a total of 15 2 stations) 
in 27 stations of the second (of a total of 177 stations) and in 53 stations of 
the third (of 155 stations). Tens of thousands of specimens of this species 
have been checked and about 5,000 males and females measured. All 
the records of C. s im ill im us are marked on the map (Figure 3) together 
with all the valid indications found in literature. 

The resulting material makes it possible to get a clearer distribution 
pattern of C. s i mi 11 i mus before the research done by the SAE. More 
or less correct northern and southern distributional limits of C. 
s i mi 11 i mus can be retraced only in some oceanic areas. For the Indian 
Ocean there have been many oceanographic stations in which plankton has 
been sampled; in the Pacific such stations were less and even less than 
that in the Atlantic. Here the detailed research was made by the 
"Discovery" Committee, but this was mainly concentrated around S. 
Georgia Island, while the plankton in the central parts of the Atlantic are 
almost unexplored except for the collec:ting performed by the Dutch 
expedition on the "Willem Barendsz". If I nevertheless ventured to delimit 
the area occupied by C. s im ill im us also in the Atlantic, this has been 
done mainly by interpolation of the conclusions reached for the Pacific and 
especially the Indian Ocean. 

As seen in the map (Figure 3), all the stations where C . s i m i 11 i mu s 
was found, independent of the number of specimens found, are situated 
south of a line which runs somewhat north of the Antarctic convergence, 
the southern limit being situated south of the Antarctic convergence; the 
area of the species does not extend south of the South Polar Circle. That 
means that this species does not reach the shores of Antarctica - a 
fundamental difference from C. propinquus and C. acutus. Roughly, 
the northern limit of distribution of C. s im illim us is 45 - 50°S. and the 
southern - 65°S. There were also instances in which C. s i m i 11 i mus 
has been found south of this boundary - the two stations of the BANZARE 
expedition (Vervoort, 1957); but here only young copepodids were found 
and therefore the identification of the specimens is uncertain. The 
northernmost stations of C. s i m i 11 i m u s, along the Atlantic coast of 
South America is an exception made possible by the Falkland (Mal vine) 
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200 Current, as was already shown in previous works (Brodskii, 1958; 
Brodskii, Markov , and Shil'nikov , 1959). The ad vance of coldwater fauna 
to the north in this area is also known in other animal groups (Boltovskoy, 
1959); it is a well known phe nomenon. 

Morphological remarks 

The measurements of length of females and male s and the establishment 
of the numbe r of denticles on B

1
p5 'i' were carried out on the specimens from 

the "Ob'" stations .,:, These data make it possible to try to establish the 
relation between body l e ngth of the sixth stage a nd the geographical position 
of the station . First of all I tried to e stablish the variation range of this 
character, plotting together all the measu r ements made (Figure 4) . The 
gra ph shows a relatively regular peak, quite different from the many and 
irre gular peaks I obtained for the specie s C. pacific us s. lato from the 
N orth Pacific . The conclusion reached in this case, following the bio
metrical ana l ysis, was the s eparation of the spe c ies C. sin i cu s and the 
further subdivi s ion of C. p ac ifi c us s. str . into three subspecies 
(Brodskii, 19 63). 
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FIGURE 4. Var iab ilit y of bod y length in C a lanus s i mil li mus 

The following values for body length variability in females of C . 
simillimus have been obta ined: 

M(m m) 

3.13 

Min. 

2.50 

Max. 

3. 75 

m 

± 0. 003 ±0.28 ±0.002 3070 

Let us now try to differentiate this generalized data with respect to the 
differe nt stations. Starting from the principle of the zonal variability of 
the fauna, I disposed the stations whe r e C . s i m i 11 i mus was found 

• A II the length measure men ts of the females and males from the di fferen t stat ions of the "Ob' " a re listed 

in T a ble 1. 
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TABLE 1 

201 
Body length of females and males of Cal anus simil limus* 

Stat ion No. Horizon (m) Number of specimens 
Length 'i' Length cf 

(mm) (mm) 

Cruise I 

49 250-0 3 9 3.03 
50 250-0 3 9. 1~ 3.01 
51 200-0 4 9• 1J 3.00 
62 250-0 70 9, 5 o 3.03 2.98 
63 85-0 66 9• 1 o 3.04 3.05 
68 25-0 240 9, 14 o 3.14 3.03 
69 200-0 130 9, 1 o 3.22 3.00 
70 200-0 61 9, 4 o 3.09 2.97 
71 200-0 2 9 3.15 
97 2000-0 1 9 3.25 
99 500-0 2 9, 2j 2.62 

103 500-0 11 9, 5 o 2.72 2.86 
103 500-0 3 9, 2 j 2.90 
104 500-0 9 9 ( in a fraction of 2.88 

the sample) 

Cruise [I 

167 100-0 6 9 2.98 
171 100-0 2 9 2.80 
177 500-0 17 9, 1j 3.20 
178 100-0 2 9 3.15 
178 500-0 1 9• 1j 3.05 
180 500-0 2j 
207 500-0 3 9 2.75 
209 250-0 18 9, 1 o 2.89 
210 300-0 2 9• 1 o 2.95 3.05 
210 600-0 1 9 2.95 
211 200-0 4 9 2.82 
211 500-0 1 9 3.05 
214 200-0 13 9, 2j 2.96 
214 500-0 19 9. 2J 2.91 
218 500-0 2 9 2.67 
219 200-0 1 9 2.90 
251 200-0 1 9, 22j 3.25 
251 500-0 76 9, 19 o 3.17 3.10 
252 200-0 14 9, 5 o 3.19 3.25 
255 500-0 1 9, 1 o 3.65 3.05 
255 200-0 2 9, j ( fa ir ly freq uent) 3.37 
269 200-0 62 9, 2 o 3.31 3.15 
269 500-0 57 9, 1 o 3.33 
270 120-0 63 9. 5 o 3.39 3.25 
271-A •• 100-50 j ( isolated) 
271-B 200-0 11 9, j ( many) 3.14 
272 500-0 5 9 3.28 
272 200-0 16 9, j ( many) 3.16 
274 500-0 4 9, j ( iew) 3.28 
278 500-0 6 9, I o 2.83 
278 200-0 14 9, 1 o 2.85 
285 200-0 5 9• 2 0, 2j 3.10 3.15 
287 200-0 2 9. 2j 3.01 
289 500-0 29 9. 1 o, 4j 3.11 3.10 
289 200-0 21 9• 3& 3.09 
292 200-0 2j 

202 
C ruise III 

331 400-0 ! i SL 
3.25 

355 500-0 
357 500-0 3 9 1 o, j ( isolated) 3.25 3.05 
358 500-0 2 9 3.23 
359 500--0 30 9 3.26 
360 100-0 7 9, j (many) 3.38 
362 500-0 100 9• 8 o 3.09 3.00 . Unless otherwise noted. the sample was taken ¼·ith a KlOO net. .. Juda y plankton net. mesh No. 38. 

[ NOTE: st. = stage.] 
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TABLE 1 ( cont.) 

Stat ion No. Horizon (m) Number of spec imens Length? Length o" 

(mm) (mm) 

203 

363 500-0 100 9. 2 o 3.13 3.10 
364 500-0 i33 9, 9 o 3.24 3.05 
365 500-0 100 9• 7 9, 3j 3.22 3.13 
367• 500-0 2j - -
367 500-0 1 9, 2j 3.2 -
385 500-0 3 9 3.15 -
386 500-0 13 9 2.96 -
387 500-0 53 9, 4 o 2.98 -
388 500-0 30 9, 4 o 3.02 -
389 1000-500 8 9, j (mass) 3.25 -
389 500-0 85 9, 3 o 3.16 2.98 
390•• 500-0 5 9 3.29 -
398 500-0 3 9, j ( fa irly frequent) 3.26 -
399 500-0 5j - -
400 500-0 2 9 3.03 -
401 500-0 9 9 3.12 -
409 500-0 31 9, 3 0, 2j 3.27 3.18 
409 500-0 7 9, lj 3.30 -
410 500-0 94 9, 3 o, 2j 3.11 3.19 
411 500-0 56 9, 3 o, 3J 3.04 3.07 
411 1000-0 75 9, 2 o, %j 3.10 3.17 
412 500-0 72 9, 1 o, 1J 3.19 3.20 
413 Surface 28 9, 2 o 3.12 -
413 500- 0 129 9, 10 o 3.25 3.17 
413 2000-0 100 9, 4 o 3.34 3.17 
414 Surface 42 9 3.08 -
414 500-0 27 9, 3 o 3.09 2.95 
415 Surface 17 9 3.7 -
415 500-0 61 9, 3 o 3.00 3.30 
415 1000-0 100 9, 3 o 2.99 2.92 
416 400-0 39 9 3.17 -
417 500-0 55 9, 1j 2.93 -
417 1000-0 30 9 3.00 -
418 500-0 54 9 2.96 -
419 100- 0 2 9, lj 2.75 -
419 500-0 2 9, 1j 3.05 -
419 1000-0 1 9 2.75 -
451 100-0 1j (?) -
452 500-0 8 9, 2 o, 9j 2.96 2.93 
453 500-0 41 9, 63j 2.92 -
454 500-0 258 9, 66 o 3.07 3.02 
455 500-0 152 9, 30 o 2.90 2.86 
455 1000-0 240 9, 66 o 2.92 3.25 
456 500-0 3 9, 2 d, 2j 2.90 3.00 
457 500-0 j (isolated) - -
463 500-0 8 9, 1 o 3.01 3.15 
464 500-0 90 9, 25 o 3.00 3.01 
464 1000-0 342 9, 58 o 2.98 2.99 
465 500-0 51 9, 3 o 2.92 2.90 
466 500-0 4 9, 1 o, 2j 2.96 3.05 
466 1000-0 6 9, 2 o, 2j 3.02 3.00 
467 500-0 110 9, 11 o 2.94 2.93 
468 500-0 11 9, 4 o 3.00 -
469 250-0 8 l,· 4j 2.97 -
470 100-0 1 V st . -
477 Surface 63 9, 2 o 3.31 3.05 
478 250- 0 90 9, j (many) 3.29 -
480 200-0 302 9, 65 o 3.37 3.21 
481 50-0 154 9, 53 o 3.35 3.24 
483 60-0 24 9, l o 3.38 3.25 

• Bogorov- R ass net. 
* • Nansen ne t. 

[NOTE: st . = stage. ] 
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200 according to latitude, from the farthest south to the northern limit of the 
distribution of the species. On the following graph (Figure 5) the number 
of stations with C. s i m i 11 i mus are disposed according to latitude. The 
graph shows the clearcut predominance of records within the limits of 
55 - 60°S. and the rapid decrease in the number of stations with C. 
s im ill im us to the north and especially to the south. This pattern 
corresponds fairly well with the map (Figure 3) and with the data provided 
by Farran (1929) and demonstrates again that C. simillimus cannot 
be characterized as a species peculiar to the antarctic region or zone. 

In another graph (Figure 6) the length of mature females is plotted 
203 against the position of the station. The length of the females given for 

every station is the arithmetical average of all the measured females of 
that station. To establish the quantitative occurrence of C. s i mi 11 i mus 
in the different stations I established three categories of stations: 1) those 
in which no more than three specimens were found and measured; 2) 4 to 
30 found and measured; 3) more than 30. The graph obtained is very 
unusual and at a first glance the results appear evenly scattered. Upon 
closer observation, however, we see that the stations at which there were 
large numbers of C. s im ill im us also had the longest females 
(55 - 60°S. ) , the lengths increasing northward and to a lesser extent 
southward. This pattern appears even more clearly in Figure 7 where the 
average lengths of the females are shown for groups of stations 
corresponding to every 5 degrees of latitude. 

C: 
0 

30 

-~ 20 
en 

,o 

FIGURE 5. Latitudinal distribution of the stations where 
C. s i m i 11 i mus was found . 

In Figure 8 the variation in the body length of the females is reported 
according to variations in water temperature at 100 m depth; the lengths 
here are also given as averages. Where only three specimens in a station 
could be measured the graph shows no clear pattern; nevertheless one can 
dis cern that the maximum lengths of the females correspond to temperatures 
of 4-6°. This is equally true for a depth of 50 m and 100 m (Figure 9). 
Nevertheless some increase in body length can be found at temperatures of 8 to 
10°. These conclusions are not fortuitous, as will be shown while discussing 
the same problem with relation to C. propinquus and C. acutus. The 

208 



mm 

4.0 

3." 

Iv 3.2 
0 

'° 
3.0 

2.8 

2.6 
L 

70° 

0 

0 • 0 . . 
' 0 0 • • • • • • 0 • • • • 0 0 00 0 

0 ... • 
• • . 

0 0 • 0 

• 0 o" • • • • • • I • • 
• 0 ... 0. ~,· 0 • 0 

'· • 
•o • ., I 

I • • • 0 • 0 0 • • • I 
0 • e • 

0 

0 

65" 60° 55° 50° 1150 

FIGURE 6. Average body lengths of females of C. s i mi 11 i mus d isposed according to latitudes 
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temperature range where the l argest (average) femal es have been found 
205 corresponds to the temperatures which characterize the s u rface waters 

of the West Wind Drift, i.e. the waters of the southern part of the Notal 
zone and the northern part of the Antarctic zone, and chiefly those of the 
area of the Antarctic convergence. 
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FIGURE 7. Variations of bod y length in Calanus simillimus 
for every five degrees of lati tude 
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FIGURE 8. Relation between average length of females of Cal anus s i mill i mus a nd water 

temperature at 100 m depth at stat ions of the "Ob"' 

Legend as in Figure 6. 
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Let us analyze two more features: the variation in the number of 
denticles on B

1
p5 of sixth copepodid stage females and the relation between 

the lengths of endopodite and exopodite on the left p5 of adult males. The 

206 
first character has a very important diagnostic value not only for the 
species as a whole but also for the subspecies (Brodskii, 1959, 1962). The 
limits of this variability depend on the degree of subspecific differentation 
of the species; in C. simillimus these limits are relatively narrow . 
The graph plotted from the analysis of the denticle line of the fifth leg in 
104 females is regular and shows only one peak (Figure 10). The statistical 
values for this character are as follows: 

M (No. of 

denticles) 

17.32 

Min. 

12 

Max . 

25 

m m o n 

± 0. 76 ± 2.45 ± 0.17 104 

A characteristic feature of the structure of the male fifth pair of legs is 
the relation between the length of the endopodite and exopodite; this im -
portant diagnostic character is expressed here in the coefficient k, i. e . 

FIGURE 9. Changes in average length o f Ca 1 a nu s s i mi 11 i mus females according 

to the water temperature at "Ob"' st ations (average for 1 degree of temperature) 

1 - temperature of water at 50 m dept h; 2 - temperature of water at 100 m depth . 

the distance between the proximal end of the second segment of the left 
exopodite and the distal limit of the third segment of the respective endo
podite . This distance has been measured in cm on drawings made at the 
same enlargement with a camera lucida. Figure 11 shows the variability 
of K in 18 males. The statistical data are as follows: 

M( c m) 

0.53 

Min. 

±0 

Max. m 

± 0. 06 

m o 

± 0.25 ± 0.042 18 

In other words, in 1 7 of the cases, the tip of the endopodite does not 
exceed the second segment of the exopodite and only in one case is it at the 
same le vel. The attention accorded to this feature is justified by the fact 
that in a series of species of Calanus (C. finmarchicus, C. 
helgolandicus, etc.) the endopodite exceeds the second exopodite 
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segment and that in a collection of species this character may be subject to 
considerable variations. 

The following conclusion may be drawn from the above data. 
207 1. Noreliablementionof Calanus simillimus in the northern 

210 

hemisphere c ould be found. 
2. This species must be considered an endemic of the southern 

hemisphere and appears as a mass form in the area of the Antarctic 
convergence. Its northern limit is situated in the southern part of the Notal 
zone, the southern in the northern part of the Antarctic zone. The species 
cannot be considered properly as belonging to the antarctic group of 
species like C. prop in q u us and C . a cut us , but does not belong to the 
notal fauna, like C. tonsus, C. austral is, and C. chilensis. As 
already shown for the South Pacific (Brodskii, 1960), C. simillimus 
has its main distribution within a narrow belt on both sides of the Antarctic 
convergence, the northern limit corresponding to an area in which, 
according to hydrobiological data, a Subantarctic divergence exists (Ivanov, 
1959 ). If the area of C. s i mil 1 i mus is considered against the map of the 
currents, it may be concluded that it corresponds to the southern part of 
the West Wind Drift, covering also the area where the waters of this current 
mingle with the East Wind Drift. At any rate it appears that the clearly 
delimited area of C. s i mi 11 i mus deserved the attention of the oceano
graphers, since it appears that specimens of this species can be eventually 
used as indicators for certain hydrological qualities of surface and sub
surface waters, which until now eluded the recognized limits of the Antarctic 
divergence and Antarctic convergence (Deacon, 1945 ). 

30 

O 10 18 20 22 211 26 
Number of denticles 

FIGURE 10. Variation in number of denticles on the first basipodite 
segment of the fifth pair of legs in female Ca 1 anus s i mi 11 i mus 

3. The close dependence of the distribution of Ca 1 anus s i mi 11 i mus 
in a water mass, possibly still to be characterized by oceanographers, is 
indirectly shown by the clearly delimited northern and southern limits of 
this distribution. This appeared especially evident during the longitudinal 
and oblique profiles drawn up in the South Pacific and the Drake Passage, 
by the third cruise of the "Ob'". 
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FIGURE 11. Variation in the relative length of the two branches of the left 
fifth leg of males in Ca I an u s s i m i 11 i mus ( K) 

(210) 4. Comparing the quantitative occurrence of the specimens of C. 
simillimus with the different positions and also with the respective 
temperatures it appeared that maximum numbers of individuals were found 
between 55 - 60°S. and at temperatures between 4 - 6° (at depths of 50 and 
100 m). 

5. The analysis of the variability shown by the body length and the 
number of denticles on the first segment of the basipodite of the fifth pair 
of legs of the females and by the relative length of the two branches of the 
left p5 of the male supplied evidence that C. s i mi 11 i mus shows relatively 
little variability (perhaps with exception of the body length). But this 
assumption must be verified by means of a population analysis of the type 
I carried out on C. pacific us s . lato; considering the mass occurrence 
of C. s i mi 11 i mus over such an extended area, such research appears to 
be an urgent task . 

CALA NUS PROPINQUUS Brady, 1883 

The species C. prop in q u us was first established and described by 
Brady (1883) from the collections of the "Challenger". However, the 
diagnosis and the figures given by this author were not sufficiently clear 
and, therefore, in 1902 Giesbrecht separated C. simillimus from 
C. prop in q u us (see above). In addition to confusing the two above
mentioned species, several other species of the northern hemisphere have 
also been considered to belong to Brady's species. For instance Brady 
reports that C . prop in q u us was found in 8 stations, some of which are 
situated in the northern hemisphere and in equatorial waters. I suspect 
that C. prop in q u us has indeed been found in only one of these stations 
(64°37 1S., 85°49'E. ). Judging from the data obtained from the plankton 
collections of the "Ob'" it seems that in all the other stati ons of the 
southern hemisphere (with the exception of the northernmost ones) situated 
south of 46°S. it was, in fact, C. s i m i 11 i mus and not C . prop in q u us 
which was found; the northern stations which are situated in the Subtropical 
and Tropical zones could possibly yield C. gr a c il is and even C. tons us 
butcertainlynot C. propinquus and not even C. simillimus. Brady's 
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FIGURE 12. Localities where Ca Janus propinquus was found. Legend as in Figure 3. 
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taxonomical confusion left its traces in the whole literature, as far as the 
distribution of C. prop in q u us is considered . Vervoort (1951), for 
instance, while doubting the presence of C. prop in q u us in the Sub
tropical, Tropical and Boreal zones, nevertheless allows for the possibi
lity of transport of this species by currents, beyond the Antarctic con
vergence; this assumption should possibly explain the presence of this 
species in tropical and subtropical seas. 

In his work on the antarctic copepods (1902), Giesbrecht separates 
C. s im ill im us from "C. prop i nq u us" sensu lato. This author gives 
a good description and useful figures and also indicates the presence of 
C. propinquus in 1 8 stations of the "Belgica". These stations are 
situated very close together and the whole area in which C. prop in q u us 
was found can be circumscribed as follows: from 65°51' to 71 °24 'S. and 
from 82°30' to 92°l6 1W. 

Special mention must be made of Brady's study of the cope pods from the 
collections of the Australian expedition 1911 - 1914 (Brady, 1918). Here 
this author considers C. s i mi 11 i mus Giesbrecht to be a variety of C. 
prop in q u us and affirms the impossibility of identifying every specimen 

21 l accurately. He adds a list of stations in which II C. prop in q u us" has been 
found: 1 - Macquarie Island; 2 - Tasmania; 5 - Macquarie Island; 7 -
64°18 1S., 132°24'E.; 8 - 64°34 1S., 127°8'E .; 9 - idem; 11 - 64°34 1S., 
117°1 'E.; 13 - 63°15 1S., 101 °42'E.; 15 - 64°32 1S., 91 °20'E. It appears 
tha t stations 1, 2, and 5 have probably nothing to do with C. prop in q u us 
(it seems rather that they yielded C. s im ill im us); in the same paper, 
Brady described the new species C. a cu 1 eat us and again "C. s im i 11 i mus 
Giesbrecht" appears in its synonymy. Considering the figures (Brady 
1918:pl. IX, Figures 19 - 23) it seems that they represent the copepodid V of 
C. s im i 11 i mus; this has been verified by the dimensions of the ''female" -
2.5 mm. Therefore, C. aculeatus Brady has to be considered a synonym 
of C. s i m i 11 i mus and not of C. prop in q u us as decided by Vervoort 
(1951, 1957) . The new genus and species Diarthropus torticornis 
gen. et sp. nova, established by Brady, is to be considered, according to 
the f igu res , as an early copepodid stage (biarticulated legs, trisegmented 
abdomen) of an indeterminable species, and it is very difficult to put it 
decidedly in synonymy with C. propinquus as Vervoort (1951, 1957 )does. 

Wolfenden (1908) gives C. propinquus in his species list and adds 
description and figures. He mentions that the large specimens belonging 
to the collections of the "Discovery" and "Gauss", were less than 5 mm 
long (against 5.5 mm in Brady and 4.9 - 5.3 mm in Giesbrecht). No locality 
indications for C. prop in q u us are given, In a subsequent work, 
Wolfenden (1911) characterizes C. prop in q u us as a typical antarctic 
species, showing that in the collections of the " Gauss" this species is found 
from 60°S. to stations situated at the border of the antarctic pack ice. 
According to Wolfenden, the northern limit of this species is Kerguelen; 
C. prop in q u us appears with a few specimens also in the area between 
the Cape of Good Hope and Crozet Islands, but its limits are probably set 
by the Polar Circle. The localities of the "Gauss" quoted by Wolfenden 
are situated in the Davis Sea . 

A large number of stations where C. prop in q u us was found is listed 
in Farran' s study (1929) on the "Terra Nova" collection. Considering the 
map (Figure 12) the area in which this species has been found may be 
characterized as follows: all the stations are situated south of the Polar 
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Circle, and, as shown by Farran, the species is common between 66°30' 
and 76°S.; south of 76°S. , under the ice the species is rare. North of 
66°30 1S. only very few adults were found, and there was a predominance 
of copepodids. The northernmost station with mature females was at 
54°38 1S. 

Ottestad (1932) gives for C. propinquus a series of ecological data, 
this species appearing both ecologically and zoogeographically to be an 
antarctic animal. Studying the collection of "Vikingen" Ottestad found this 
species everywhere in the Weddell Sea - the area of the Norwegian 
Antarctic Expedition of 1929 - 1930 (see map, Figure 12). On a separate 
list (pl. 8), Ottestad (1932) gives the numbers of specimens of C. 
prop in q u us found in the samples from the antarctic intermediary waters 
and the surface polar waters (the 200 - 450 m horizon and O - 200 m horizon) . 
The deeper layer contained fewer specimens than the surface layer; the 
minimum numbers were found in the northernmost stations . Ottestad' s 
data on the variability of body length as a function of the water temperature 
are very interesting. I shall return to this problem when discussing my 
original material, but we will consider Ottestad' s concept. It is well known 
that the body length of copepods varies within wide limits chiefly under the 
action of temperature. This correlation is supported by the fact that 
specimens developing in waters of high temperatures are smaller than those 
growing up at low temperatures. Ottestad refers in this connection to a 
number of authors (Gran, 1902; Adler and Jespersen, 1920; Rzoska, 1927; 
Ruud, 1929). Ottestad quotes from Ruud's paper the following data con
cerning cephalothorax length in C. fin m a r ch i cu s: 

Date . . . . . . . . . . . . . . . . . . 28 IV 
Length . . . . . . . . . . . . . • . . 2 .65 

Temperature ('C)... . . . 3.92 

12 V 
2.45 
4.52 

24 VI 
2 .41 

6 .88 

20 Vll 

2 .33 
7. 62 

The distribution data on C. prop in q u us furnished by Hardy and Gunther 

(1935) are limited to the indication that this species is abundant around 
South Georgia and the Falklands. 

Vervoort gives a detailed description of C. propinquus with many 
figures added, in his paper on the copepods collected by "Willem Barendsz" 
(Vervoort, 1951). The distribution of the species could have been given by 
this author only for a very restricted area - that in which the vessel worked: 
between 52°11' and 66°58 1S. and between 2°56'W. and 16°03'W. (see Figure 
12). The water temperatures measured in the stations in which C. 
propinquus has been found varied between -1.6 to 0,3°, Vervoort 
mentions some length variations in his individual specimens: in the females 
from 4.80 to 5.30 mm, in the males from 4.85 to 4.95 mm . Again, 
referring to Vervoort' s opinion of the possible presence of this species 
north of the Antarctic convergence and even in tropical and subtropical 
waters of the Atlantic and Pacific, I must emphasize that neither the 
present material nor the references from literature have supplied any 
evidence about the presence of C. propinquus in these waters. In his 
paper dealing with the copepod collections of the BANZARE expedition 
Vervoort (1957) indicates C. propinquus for 24 stations along continental 

Antarctica, in the South Atlantic (Figure 12). All these stations, with the 
exception of four are situated south of the Polar Circle, and of these four 
stations, C. prop in q u us has been found only in three as isolated 
specimens in the deeper water layers (st. 65 - one female and early stages 
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of copepodids; st. 68 - only early copepodid stages; st. 77 - 2 females 
and early copepodids; st. 78 - exuviae of one female). The length of the 
females and the males found by Vervoort was respectively 4. 75 - 6. 00 mm 
and 4.75 - 4.95 mm. The most recent work known to me in which mention 
is made of C. prop in q u us is that of Tanaka (1960) on the copepod 
collections of the Japanese Antarctic Expedition. This author reports 
C. prop in q u us from 5 stations (Figure 12). All are situated south of 
66°S. Tanaka describes and illustrates the species and points out that the 
body length of the females was 5,50 - 5.54 mm (no males have been found 
by Tanaka). 

Summing up the data gathered by the foreign expeditions one reaches the 
conclusion that the northern limit of C. prop in q u us is south of that of 
C. simillimus, while to the south the first species reaches the shores of 
the Antarctic continent. These data also show the difference between the 
distribution pattern of C. simillimus and C. propinquus and also 

213 the fact that this later species must be considered a true antarctic species. 
This conclusion, already expressed earlier, has been fully verified by 
the study of the SAE collections. 

The material of the "Ob'" 

Many specimens of C. propinquus were collected by the SAE. 
On the first cruise the species was found in 22 stations (of a total of 152 
oceanographical stations); on the second cruise, in 54 stations (of 177) and 
in the third cruise in 57 stations (of 155). Several thousand mature females 
and males were checked, and about two thousand were measured. All the 
stations of the "Ob'" in which C. propinquus was collected are shown 
on the map (Figure 12). These data enabled me to establish the general 
distributional pattern of this species. The northern limits of the species 
area do not exceed the Antarctic convergence and to a considerable extent 
even coincide, and this chiefly in the regions with a marked temperature 
gradient (Brodskii, Markov, and Shil'nikov, 1959). The characteristic 
distribution pattern of such a typical antarctic species as C. prop in q u us 
made it possible for me to define the northern limits of the Antarctic zone 
as corresponding to the northern boundary of the distribution of this species 
(Brodskii, 1960). 

When grouping the stations according to the number of specimens of this 
species found in them (Figure 12) it appears that the maximum numbers are 
situated in the southern part of the distribution area. Only in very few of 
the cases (Vervoort, 1957, and collections of cruise III of the "Ob'" 
(p. 220)) there are reports north of 50°S.; these reports however are 
dubious. For instance along 110°W. north of 50°S. (p. 218) only one 
specimen of an early copepodite stage has been found, a fact which greatly 
hindered correct identification; The report of C. prop in q u us from 
Tasmania (Vervoort, 1957, st. 77:44°05 1 S., 147°35'E.) also raises 
considerable doubts since in the sample containing "C. propinquus(?)" 
subtropical and tropical species are found such as Me c y no c er a c 1 au s i, 
Paracalanus parvus and, Clausocalanus accuicornis (layer 
0 - 50 m). In the Drake Passage C. prop in q u us appears in the northern 
part only with isolated specimens and the species does not extend as far 
north along the eastern coasts of S. America as we indicated for C. 
s i m i 11 i mus. More exact boundaries for the distribution of 
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C. prop in q u us can be given in the Indian Ocean and the South Pacific 

(especially on the New Zealand - Antarctic line). However, it is very 

213 difficult to retract this boundary in the South Atlantic. The general pattern 
is sufficiently specific and does not leave doubts about the ecological and 

zoogeographical nature of this species. 

Morphological remarks 

In the Appendix (p. 246) all the stations of the "Ob'", in which C. 
prop in q u us has been found, are listed. Table 2 presents the data on the 
measurements of females and males. 

As a result of the measurements made of 1840 mature females, I 
calculated the average body length and the limits of variability. The 
following graph in Figure 13 present the distribution of the specimens 
ac cording to length classes of 0.05 mm. The statistical data for this 
character are as follows: 

M ( mm) 

5.44 

Min . 

4. 40 

Ma x. 

6 . 45 

m 

± 0, 007 

a ma 

± 0.32 ± 0. 005 1840 

21 7 This charac ter will now be correlated with latitude of the station and the 
water temperatures. The first C. s i mi 11 i mus graph represents 
the number of stations in which C. prop in q u us was found, disposed 
according to latitude position (Figure 14). This graph uses the data of the 
SAE and those of the "Terra Nova" (Farran, 1929). The distribution is 
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FIGURE 13 . Variability of body length in fe males of C. pr o p i n q u us 

similar since C . prop in q u us appears to be more frequent at high 
latitudes (75° - 60°S.) and be c omes considerably rarer between 60° - 55°S. 

If Figures 14 and 5 are compared, the much more southern position of the 
stations of C. prop in q u us is apparent. The variations in the body length 
of the females plotted against the geographical position of the stations is 
shown in the graph Figure 15. If this graph is compared with the respective 
one for C. s i mi 11 i mus (Figure 6) a considerable difference between the 
two species appears in this respect. If the maximum lengths of the females 
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Legend as in Figure 6. 
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of C. s i mi 11 i mus are found at the southern and northern extremes of 
the distribution and the minimum ones in the middle of the distribution area, 
the largest females of C. prop in q u us are found only at the southernmost 
limits, i.e. along the shores of Antarctica. This feature is even more 
evident when comparing the graphs in which the medium lengths of the 
females are calculated for groups of stations every 5° of latitude (Figure 

2l9 16 - C. propinquus; Figure 7 - C. simillimus). 

mm 

5.60 

5.50 

HO \__ 
530 

5.20 

5.fO 

iOOL---_._....,..._..__,=--..._~_..,....,,. 
70-65° 65·6o• 60-55• 55-50° 

FIGURE 16. Modification of the average length 

of females of Ca Janu s propinquus for 

every five degrees of latitude 

The comparison between the average 
lengths of these two spec ies, considered 
a function of the geographical latitude, 
shows the regular character of this 
distribution in C. s i mi 11 i mus (and 
not fortuitous as seen at the first look) 
and points out the considerable 
differences in the ecology and the 
distribution of these two species. 

The analysis of the dependence of the 
average length of the females from every 
station, of the water temperature at 
100 m (Figure 1 7) and the analysis of 
the average lengths corresponding to 
every degree of temperature (at depths 
of 50 and 100 m, Figure 18) show that 
larger females are found at lower 
temperatures (below -1 °). With in
creasing temperature the size of the 
females decreases: in this C. 
prop in q u us differs from C. 
simillimus, the females of which are 
larger at both high and low water temper
atures (Figures 8 and 9). According to the 
present data the temperature range for 
C. propinquus is from-l.8°to4°(5°). 

Two more characters must be considered which have been examined in 
C. s im ill im us: the variation in the number of denticles on the first 
basipodite of the fifth pair of legs of the female and the relation between the 
lengths of endopodite and exopodite in the left fifth leg of the male. This 
later feature is expressed by the constant K (see ). The result of the 
denticle counts is shown in the graph, Figure 19; the numerical data are 
as follows: 

M (No. of 
denticles) 

18. 79 

Min. Max. 

13 27 

m a ma n 

± 0.148 ± 2.04 ± 0.105 189 

The range of variability of this character as shown from the data above, 
is very similar to that in C. simillimus. The symmetrical graph has a 
single peak and supports the great homogeneity of the material, a fact which 
in turn indicates the limited range of variability of this feature in C. 
propinquus. As for the second character (the K coefficient), the graph 
which results is very irregular and seemingly indicates the heterogeneity 
of the variants used for this graph. But, taking into account that in species 
with great subspecific differentiation the variability of this coefficient is 
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Legend as in Figure 6. 
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even greater (see C. pacific us, Brodskii, 19 62), in all the cases 
(21 males of C. propinquus) the tip of the endopodite exceeds the 

219 proximal end of the second exopodite segment. The numerical data of this 
feature are as follows: 

m G mo M(cm) 

1.87 

Min. 

+ 0. 7 

Max. 

+ 3.4 ± 0.146 ± 0.67 ± 0.103 21 

221 Summing up the above material: 
1. There appears to be no trustworthy record of this species in the 

northern hemisphere. 
2. C. prop in q u us is an endemic of the southern hemisphere which 

has its distribution limited to the Antarctic zone; its southern limits are 
the shores of the Antarctic continent, the northern, with rare exceptions, 
the Antarctic convergence. 

3. Summing up the distributional data on C. propinquus and 
comparing them with the pattern of the main surface currents, it may be 
concluded that this species is distributed south of the big current of the 
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FIGURE 19. Variations in the number of denticles on 

the first basipodite segment of the fifth pair of legs in 

female C a 1 an us p r op i n q u u s 
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the globe; the species occupies an 
areal which corresponds to the 
East Wind Drift and an intermediary 
zone situated between the two drifts. 

4. As for its vert ical distribution 
the cold- loving C. pr op in q u us 
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FIGURE 20. Variation of the relative length of the 

branches of the left fifth leg of male Ca 1 anus 

propinquus (K) 

goes deeper than C. s i m i 11 i mus and may therefore extend beyond the 
Antarctic convergence with the deep and cold layers, though not too far . 

5. The largest females are found in stations situated near the southern 
limits of the distribution at water temperatures below zero. 

6. The variability in the number of teeth on the first basipodite segment 
of the female fifth pair of legs shows a reduced infra-specific differentiation, 
at any rate much more reduced than in several species of Ca 1 anus from 
the North Pacific. The variability in the body size of the females probably has 
the character of a cline indicating a gradual size decrease from south to north. 
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TABLE 2 

(2 14) 
Length of female s and males of Ca 1 anus prop1nquu s 

Station No , Horizon ( m) Number of specimens 
Length of? Length of cf 

( mm) (mm) 

Cruise I 

no number 450--0 2!! 9, t d 5.7 5.45 
1 60--0 l 9 19 50--0 5.64 

27 200--0 25 9, 3 d 5.43 5.03 
29 2000-0 12 9, 6 d 5.53 5.19 
34 1500--0 14 i 5.41 
36 50--0 3 SI , 
36 100-50 5 V SI. 
36 200--0 4 V SI , 
36 250--0 1 9, 1 V SI. 5.8 
36 3700--0 3 9' 5.26 
37 200--0 

1~ 9 
5.tt 

46 200--0 5.2 
47 200--0 d 5.5 
49 250--0 2 9, 1 V SI.. 1 IV St, 5.3 
50 250--0 1 9, 2 V st. 5.35 
51 200--0 3 9, 3 V SI. , IV SI. 5.2 
52 200--0 2 9, 2 V SI, 5.t2 
53 250--0 1 9, 1 V SI. 6.1 
57 2000-0 4 9, 1 o 5.54 5.5 
57 3000--0 4 9 5.65 
62 250--0 70 9, 5 o 3.03 2.98 
68 25--0 1 IV st, 

103 500--0 1 9, 2 V SI, 4.6 
104 500--0 1 9, 3 V st, 5.2 
Hi 2000-0 38 9 5.57 

Cruise II 

157 100--0 1 9 5.8 
163 100--0 2 9 5.2 
164 100--0 7 9 5.55 
164 500--0 20 9, ij 5.4 
165 100--0 5 9, 4j 5.23 
165 500--0 165 9 5.41 
167 100--0 119 9, 5 d, 11j 5.5 
171 100--0 8 9 5.24 
172 100--0 61 9, 4j 5.63 
172 500--0 49 9, 2 0, 1j 5.54 
174 500-0 14 9, 1 d 5.42 
177 500-0 7 9, 7j 5.11 
178 100-0 2j 
178 500-0 6 9 5.17 
180 500--0 21 9, ij 5.42 
183 200--0 2 9 5.45 
185 100--0 3 9 5.41 
188 100--0 3 9, 4j 5.63 
189 25--0 1 9, ti 5.3 
189 200--0 4 9, 5J 5.51 
191 200--0 21 9, 12j 5.64 
194 100--0 67 9, 4j 5.32 
204 200--0 11 9 ' . 5.44 
207 100-0 29 9, 2, 5.1 
207 500--0 45 9, 1J 5.13 
208 200-0 

1~/ 
5.05 

209 200--0 

(2 15) 210 200--0 3j ' 
210 500--0 1 9, 2J 
210 500--0 3 9 
211 200--0 7 9 
211 500--0 2 9, 3j 5.02 
214 200--0 4j . 
214 500--0 2 9, 3J 4.97 
216 200--0 3j 

[NOTE: SI, = stage.] 
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(2 1 5) T ABIE 2 (cont. ) 

Station No, Horizon (m) Number of specimens 
Length of 'i? Length of er 

(mm) (mm) 

216 500---0 2 9 - -
218 500---0 38 9 5.15 -
219 200---0 2 9 5.45 -
220 100---0 25 9 5.17 -
220 200---0 29 9, lj 5.24 -
220 200-100 1 9 - -
220 500---0 46 9 , 2 o, 6J 5.23 -
221 200---0 80 9. 3 0, 6J 5.19 4.88 
229 200-0 48 9 5.41 -
229 500-0 65 9 , 4 o, 3j 5.37 -
230 200---0 75 9, 2 o, iJ 5.5 -
230 500---0 99 9, I . o, 1J 5.55 -
231 200-0 31 9, 4J 5.65 -
234 200-0 41 9, :3 o, 3j 5.53 -
236 200-0 99 9, 10j 5.62 -
236 500-0 96 9, 6 o, 7j 5.59 -
238 500-0 44 9, ti o, 5j 5.57 -
240 200-0 33 9, 1 o, 5j 5.36 5.5 
241 200-0 43 9, 23j 5.41 -
241 500-0 81 9 , 2 0, 4j 5.43 5.2 
241 700-200 3j . - -
242 200-0 5 9, I o, 6J 5.31 5.7 
242 500-0 6 9, 4j 5.37 -
243 200-0 9j - -
243 200-0 1 9 5.5 -
243 500-0 15 9, 1 0, 1j 5.41 5.25 
246 300-0 27 9, 4j 5.28 -246 900-0 76 9 . 2 o, lj 5.36 -
247 200-0 5 9 5.52 -247 700-0 3 9, 4j 5.53 -
249 200-0 1 9 , 2j 5.8 -
249 200-0 lj - -251 500-0 1 IV st . , 1 V st. - -
271-A 100-50 2 V st. - -
271-B 200-0 2 9 5.28 -
272 200-0 5 V st. - -
272 500-0 6 V st. - -
274 500-0 2 V st. - -
278 200-0 11 V st. - -
278 500-0 8 V st . - -280 200---0 1 9 , 19j 5.25 -
280 500-0 1 9, 4j 5.0 -
281 200-0 1 9 , 14j 5.5 -285 200-0 9j . - -287 200-0 2 9, 8J 5.0 -289 200-0 1 9, 2j 4.9 -289 500-0 1 9, 1 o, 3j 4.65 5.15 
294 500-0 1 V st. - -

(216) Cruise Ill 

330 500-0 25 9, 5 o, 6j 5.53 5.24 
331 400-0 19 9, 2j 5.62 
332 400-0 

~.9 
5.65 

333 300-0 
335 500---0 5J 9, 4j 5.72 
336 500-0 9 t' 5 V st. 5.41 

no number 100-0 1 St. 
338 500-0 33 9, 2 o 5.67 5.3 
362 500-0 1 9, 2j 4.6 
363 500---0 1 9 5.25 
364 500-0 6 9, 14 V st . 5.0 
365 500---0 3· 
366 500---0 5j 

[NOTE : st. = st age. J 
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TABlE 2 (cont, ) 

Station No. Horizon ( m) Number of specimens 
Length of ~ Length of er 

(mm) (mm) 

367 500--0 3 9, 1j 5.6 -
367 500--0 30 9 5.57 -
367 1000-500 

1j9 
5.8 -

368 200--0 - -
368 500-0 2 9 5.55 -
369 500-0 32 9, 1j 5.6 -
370 500-0 85 !?, 1 o 5.67 -
371 500--0 72 !(, 1j 5.59 -
371 500-0 13 !? 5.75 -
372 500-0 45 !?, 2 0, 2j 5.67 -
373 500-0 24 !? 5.58 -
376 500-0 2 !? 5.33 -
377 500-0 23 9 , 2-0, 3j 5.47 -
378 500-0 25 !(, 2j 5.57 -
379 500--0 4 !? 5.44 -
380 500-0 32 !?, 1j 5.77 -
381 500-0 ~i 5.67 -
381 1000-0 5.66 -
382 500-0 41 !? 5.78 -
383 500-0 10 !?, 1j 5.48 -
384 500-0 34 !? 5.79 -
384 1000-0 34 !? 5.81 -
385 500-0 1 !? , 2j 5.35 -
386 500--0 1. - -
387 500-0 1 l - -
388 500-0 2j . - -
400 500-0 1 !?, 6J 4.55 -
401 500-0 1· - -
402 500-0 4i - -
403 500-0 1 !?, 2j 5.35 -
408 500-0 3· - -
409 500-0 1ol - -
409 500--0 i - -J . 
410 500-0 4 !?, 6J 4.9 -
411 500-0 6 !(, 7j 4.94 -
411 1000-0 5 !(, 12j 4.8 -
412 500-0 10 !(, 1j 4.89 -
413 surface 2j . - -
413 500-0 1 !?, 2j 4.75 -
413 2000-0 1 !?, 2J 4.85 -
418 500-0 1j (?) - -
453 500-0 7J - -
454 500-0 3 !?• M 4.7 -
455 500-0 15 9, j 4.71 -

(217) 455 1000-0 18 9, !Oj 4.67 -
456 500-0 3 !( , 9j 4.9 -
457 500-0 9 9, 6j 5.01 -
459 500-0 1 !?, 1 0, 4j 5.55 5.25 
461 500--0 1 !?, 7j 5.15 -
462 500-0 8 !?, 3 o, 2j 5.26 5.03 
463 500-0 7 !?, 3j 5.07 -
464 500-0 9 !?, 1 o, 2j 4.86 -
464 1050-0 5 !(, 4j 4.92 -
465 500-0 7 !(, 5J 4.67 -
467 500-0 1j - -
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(221) 7. Population analysis through biometrical methods has a primary 
importance in future studies on C. prop in q u us, a typical and common 
species of the antarctic waters . 

224 CALANUS (CALANOIDES) ACUTUS Giesbrecht, 1902 

Giesbrecht (1902) described this species on the basis of females 4. 7 -
5. 3 mm (males were not found in the collections of the Belgian Antarctic 
Expedition) found in 11 stations in the South Pacific between 69°51 1 to 
71°15 1S. and 81°19 1 to 92°22 1W. This species was also recorded from the 
collections of the "Discovery" (Wolfenden, 1908). The length of the few 
females recorded reached 5. 0 mm while the majority were only between 
4. 5 - 4. 7 mm. Mature males were not found in this collection . No locality 
is indicated. The same author (Wolfenden, 1911) studying the material from 
the "Gauss" expedition, repeats the description of this species given by 
him in the previous paper and also indicates the Davis Sea as the locality 
in which C. acutus was found (Figure 21). Many stations with C. acutus 
are listed by Farrant (1929). All are situated in the southeastern part of 
the Pacific and the southwestern Indian Ocean (Figure 21). This author 
also emphasizes that this very characteristic antarctic copepod has been 
found to be even more frequent than C. pr op in q u u s and Met r id i a 
g er 1 ache i. The few specimens of C. a cut us found north of 60° were 
not alive . The northernmost point from which living individuals of this 
species were reported is 61 °22 1S. Farran does not mention or describe 
males. The "Vikingen" expedition found C. a cut us in all its stations 
situated in the Weddell Sea (Ottestad, 1932). The localities, as indicated 
by Ottestad are situated between 81 °19 1 to 92°22 1W. and between 69°48 1 to 
71 °18 1S., also in the area west of Graham Coast. The northernmost station 
for this species noted by Ottestad was 54°27 1S.; it is not known whether 
the specimens were alive at the time of collection . This author also gives a 
comparative table of numbers of individuals found in the upper horizon 
(200 - Om) and the deeper one (200 - 450 m). From this table it is clear 
that the overwhelming number of specimens of C. a cut us are found in deeper 
water layers. Ottestad does not describe the male or female but mentions 
that "spawning" occurs at the edge of the polar ice sheet and due to the 
extreme rarity of the males it seems to occur only within a very short 
period of time. According to this same author, the northern limit of the 
distribution of C . a cut us is situated between 50 and 60°S. According 
to Hardy and Gunther (1935), C. acutus was the most abundant among 
the large copepods in the samples taken around S. Georgia Island and the 
Falklands. Vervoort (1951) gives complete descriptions of the female 
and male with detailed illustrations based on the collections of "Willem 
Barendsz". The latitudinal range indicated is between 51 °11 1 and 
66°58 1 S. (Figure 21). The temperature in the stations where C. 
a cut us was found by this author varied between 0. 6 and -1. 5°C. At the 
northernmost station (51 °11 1S., 10°l 7 1E.) the water temperature was 2.1 °, 
but here only early copepodid stages have been sampled and no adult males 
and females were found. In the collections of the "Willem Barendsz" 
Vervoort found and described in detail the sixth copepodid stage of a male 
and included illustrations. As far as I can judge from the published data, 
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FIG URE 21. Sta tions with Calanus acuru s 

Legend as in Figure 3. 
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this is the first description of a male. Unfortunately, the fifth leg had to 
be illustrated from an unsuccessfully made preparation: the left leg is drawn 
in such a way that the structure of the exopodite cannot be seen clearly. 
Since I examined several male specimens I include a figure of the left 
leg of the fifth pair of legs (Figure 28). In the above-mentioned paper, 
Vervoort gives additional support to the necessity of preserving the genus 
Ca 1 an o ides established by Brady (1883: 74 - 75 ); he includes in this 

225genusthefollowingspecies : C. acutus Giesbrecht, 1902; C. 
patagoniensis Brady, 1883; C. nataliensis Brady, 1914 and the 
type species, according to Vervoort, C. cari n atus Kroyer, 1849 
(C. brevicornis Lubbock, 1856, again following Vervoort, is a synonym 
of C . c a r i n a t u s) . 

I will not discuss the validity of the genus Ca 1 an o ides until the 
conclusion of my comparative morphological analysis of all the species of tl 
the genus Ca 1 anus. To discuss this problem now would lead us too far; 
however the synonymization of C. car in at us and C. b rev i corn is 
does not seem convincing, nor does the grouping togethe r of C. pat a-
go n i ens is and C. acutus, etc. Provisionally I consider Calanoides 
to be a subgenus of the genus Ca 1 anus . 

From the materials of the BANZARE expedition, Vervoort indicates 
32 stations with C. a cut us (Figure 21 ); however several northerr. stations 
seem doubtful, since at 45°S. only early copepodite stages have been found 
and at 44°S. only the exuviae of 1 female. Vervoort emphasizes that in the mud: 
more extensive plankton collections of BANZARE not a single adult male 
was found. He indicates a variability of body length in the females 
from 4. 75 to 5. 70 mm while in the majority this was between 5.00 and 5 .50 
mm. According to Vervoort the Antarctic convergence forms a clear-cut 
limit of the distribution of C. a cut us. Young specimens are probably 
carried north into the Subantarctic zone by the waters of the intermediary 
layer but the number of such individuals is very limited and most of them 
probably perish before reaching maturity. The reduction of the mouth parts 
in adult males of C. acutus induced Vervoort to assume that the male 
life span is very short. 

Not a single male was reported in the plankton collections of "Soya" 
(Tanaka, 1960). Females and juveniles of C. acutus were found in 
5 stations between S. Africa and Antarctica (66°06' - 67°04'S. and 40°44 1 

-

44°10'E.; see Figure 21). Tanaka gives the description and illustrations of 
a sixth copepodid stage female; the dimensions of such females are 4.58 -
5.28 mm. 

All the published data analyzed above show C. a cut us to be 
like C. propinquus and unlike C. simillimus, a typical antarctic 
species, with an areal limited northward by the Antarctic convergence. 
As in the case of the last two species I could find no trustworthy indication of thiE 
species from the northern hemisphere or from the subtropical and tropical 
waters of the southern hemisphere, 

The material of the "Ob' 11 

In the first cruise of the SAE, C. a cut us was found in 23 stations (out 
of 152 oceanographical stations), in 56 stations of the second cruise (out 
of 177) and in 54 stations of the third cruise (of 155). All the stations in 
which C. a cut us was found by the SAE and the foreign expeditions are 
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225 indicated on the map (Figure 21 ). As a result, the distribution of this 
species appears much more cle ar than before the research work done 
during the International Geophysical Year. 

The Antarctic convergence is the northern boundary of the C. a cut us range: 
this boundary, which coincides with the northern boundary of C. prop in q u us, 
was studied in greater detail in the South Pacific by the third cruise of the "Ob'" 
(Brodskii, 1960). The coincidence between the areals of the two species is al
most complete, the only minor difference being that in the regions where the 
tempe rature gradient is more pronounced (in the area of the convergence itself) 
C. prop in q u us is less freque nt but extends farther north than C. a cut us. 
In some stations C. a cut us has been found north of the Antarctic 
conve rgence, but such stations were few, and analyzing the material yielded 
by these stations I came to the conclusion that one must be prudent with 
these northern localities of C. a c ut us. For instan c e Vervoort reports this 
spe cies from the southern coast of Tasm ania (Figure 21) but there (st. 68 
of BANZARE) only the exuviae of one fem ale were found . C. a cut us in large 
numbers only rarely ex ceeds 60°S. and i s chiefly concentrated south of 
this latitude , as far as the coasts of Antarctica. 

Morphological remarks 

As in the previous two species, I also add for C. a cut us some data to 
the appendix (p. 246) on the stations of SAE in which this spe cies was 
found; Table 3 shows the numbe r of m a ture specimens, presence of juvenile 
sta ge s, and length of males and females for every station. 
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FIG UR E 22. Variabilit y in the body length o f Ca 1 anu s a c ut u s females . 

This graph (Figure 22) shows the variability of the body length in the 
females, from measurements made on 1380 specimens. The statistical 
data of this feature are as follows: 

M (mm) 

5 .18 

Min . 

4, 0 

Max . m 

6. 15 ± 0.09 

C1 ma 

± 0. 36 ± 0. 007 138 0 

The graph and the statistical values indicate a certain uniformity. 
The wider range of variability in the length of females when compared 
with published data may be explained by the much more extensive 
material I examined. 

(230) Let us compare the variation in the average length of the females with 
the geographical position of the stations and the water temperature. The 
stations where C. a cut us was found are arranged according to the 
latitudes (Figure 23). If the graph obtained in this way is c ompared 
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with the respective one for C . prop in q u us (Figure 14) they are 
found to have almost identical curves . In both cases the graphs used 
the data of the "Ob'" and those of the " Terra Nova" (Farran, 1929 ). 
Most of the stations are situated between 65 - 70°S. , their number de
creases northward, especially north of 60 - 65°S . Both graphs are 
radically different from that obtained for C. s i mi 11 i mus (Figure 5). 
In the latter species the greatest number of stations is found between 
55 - 60°S . and there is an evident decrease both north and southward. 
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FIGURE 23. Latitudinal distribution of the stations where Ca I anus a cut us was found. 

1-the data of the "Ob'": 2 -the data of the "Terra Nova" (Farran, 1929): 
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Legend as in Figure 6. 
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T ABLE 3 

Length of females and males of Ca l anus 3 CU l U S 

Station No. Horizon (m) Number of specimens 
Length of 'i' Length of d 

(mm) (mm) 

Cruise I 

no number 450-0 11 9 5.32 
1 60-0 1 9, 1 V st. 5.0 

19 50-0 ~~ 
4.93 

27 200-0 st. 
29 2000-0 4 9 5.29 
34 1500-0 40 9 5.16 
36 50-0 4 9 4.98 
36 100-50 2 9 4.7 
36 200-0 1 9 4.75 
36 250-0 2i 9 5.25 
36 3700-0 4.95 
37 200-0 8 i st. 
46 200-0 ! t st. 

5.06 
47 200-0 
48 2000-1000 1 IV st. 
48 2600-0 1 VI st. 
49 200-0 5 V st. 
50 200-0 5 V st . 
51 200-0 11 \I St. 
52 200-0 2 V st, 
53 200-0 3 V st. 
57 2000-0 23 t 5.1 
57 3000-0 6 st., IV st. 
62 200-0 1 V st. 
63 300-0 2j 

103 500-0 3 V st., 2 IV st. 
103 600-0 6 V st . 
104 500-0 5 V st. 
111 2700-0 40 9 5.54 

Cruise II 

157 100-0 2 9 5.23 
163 100-0 1 9, lj 5.7 
164 100-0 

I~ 9 
5.26 

164 500-0 9 . 5.36 
165 100-0 5 9, 8J 5.13 
165 500-0 329 9 5.35 
167 100-0 15 9, lj 5.42 
I 71 100-0 8j 
172 100-0 I 9 5.25 
172 500-0 

2~ 9 
5.63 

!74 500-0 9 . 5.38 
177 500-0 5 9, 3J 4.88 
178 100-0 2j 
178 500-0 1 9 4.9 
180 100-0 2 9. 6j 5.17 
183 100-0 r9 

4.95 
185 100-0 J • 
188 100-0 2 9. 14J 5.25 
189 -25-0 8j . 
189 200-0 8 9, 2J 4.98 
191 200-0 62 9 5.95 
194 100-0 2 9, !Oj 5.2 
204 200-0 22 9, 5J 5.00 
207 100-0 39 9• 5J 4.99 

227 207 500-0 115 9. 6j 4.89 
208 200-0 4 9 4.84 
209 200-0 12 9, 1J 4.75 
210 300-0 24 9, 2J 4.73 
210 600-0 25 9, 4J 4.89 
210 660-0 3 9 4.65 
211 200-0 7 9 4.52 
211 500-0 8 9 4.56 

[NOTE : st. = stage.] 
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TABLE 3 (cont.) 

Station No. Horizon (m) Number of specimens 
Length of 'i' Length of cf 

(mm) (mm) 

214 200-0 48 9, 2j 4.77 -
214 500-0 49 9 4.64 -
216 500-0 2 9 4.7 -
218 500-0 4 9 4.72 -
219 200-0 3 9, 3j 4.81 -
220 100-0 12 9. 1· 4.89 -
220 200-0 18 9, i 4.82 -
220 500-0 31 9, 4, 4.8 -
221 200-0 25 9, i 4.85 -
229 200-0 68 9, 1 l 5.26 -
229 500-0 54 9, i 5.22 -
230 500-0 19 9, 6j 5.7 -
231 200-0 I 9, 9~ 5.7 -
232 200-0 4 9, 5, 5.0 -
234 200-0 5 9, 14J 5.14 -
236 200-0 I0j - -
236 500-0 11j - -
238 500-0 3j - -
240 200-0 1. - -
241 200-0 3j - -
241 500-0 3 9, lj 5.2 -
241 700-200 lj - -
242 200-0 2 9 5.0 -
242 500-0 2 9 5.05 -
243 200-0 1 9, lj 4.95 -
243 500-0 ~.9 5.18 -
246 300-0 J . - -
246 900-0 I 9, 6J 5.35 -
247 200-0 lj - -
247 700-0 5 · - -
247 4700-0 4j - -
249 200-0 2 9 5.5 -
249 200-0 10 9 5.25 -
251 200-0 3j - -
251 500-0 IV and V st. isolated - -
255 500-0 I 9 4.9 -
267 190-0 I IV st. - -
271-A 700-240 1 9, many III, IV, V st. - -
271-B 200-0 it 9 - -
272 500-0 3 V st. - -
274 500-0 4 V st. - -
278 200-0 2 IV st. - -
278 500-0 4 V st. - -
280 200-0 . 9j - -
280 500-0 J (mass) - -
281 200-0 13· - -
285 200-0 ll - -
287 200-0 i - -
289 500-0 1' - -

228 
Cruise Ill 

330 500-0 41 9, 7 d, lj 5.43 4.29 
331 400-0 19 9, lj 5.2 
332 400--0 7 9, 1 d 5.22 4.05 
333 300--0 lj . 
335 500-0 5 9, ti 5.01 
335 500--0 1 9. ti 5.0 
336 500-0 31 9, IJ 5.18 

no number 100-0 3j 
338 500--0 58 9, lj 5.27 
362 500--0 3j 
363 500--0 1 9, lj 4.4 
364 500-0 2· 
365 500-0 5J 
366 500-0 2 9, 5j 5.2 
367 500-0 10 9, 4J 5.55 
367 500-0 5 9 5.61 

[NOTE : st . = stage.] 
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TABLE 3 (cont . ) 

Station No. Horizon ( m) Number of speci mens Length of ~ Length of d 

1mm) (mm) 

229 

367 1000-500 12 9 5.61 -
367 2000-1000 48 9, 1j 5.74 -
368 200--0 2j - -
368 500--0 4 9 5.12 -
369 500--0 6 9 5.34 -
370 500-0 25 9, 2j 5.27 -
371 500-0 28 9 , 2j 5.27 -
371 500-0 10 9 5.16 -
372 500--0 32 9 5.34 -
373 500--0 2 9, I j 5.82 -
376 500--0 5 9 5.19 -
377 500--0 13 9 5.34 -
378 500--0 11 9 5.32 -
379 500--0 16 9 , 2j 5.24 -
380 500--0 6 9 , 1J 5.68 -
381 500--0 1 9 5.2 -
381 1000-0 18 9, 1j 5.53 -
382 500-0 6 9 5.58 -
383 500--0 1j - -
384 500--0 2j - -
384 1000--0 2 9, 3j 5.7 -
385 500--0 2j . - -
389 1000-500 2 9. 2J - -
391 500--0 

1i-9 - -
400 500--0 - -
402 500--0 d - -
403 500-0 1 9 5.35 -
408 500--0 1 9, 3j 5.2 -
409 500--0 2· - -
409 500--0 41 - -
410 500--0 i - -
411 500--0 d - -
411 1000--0 6 9. 3j 4.81 -
412 500--0 '3j - -
413 500--0 1. - -
413 2000--0 43J 4.66 -
414 500--0 2·9 - -
416 430--0 1j . - -
417 1000--0 1 9, 31 4.25 -
419 1000--0 1 9, 1J - -
-455 500--0 17j - -
456 500--0 4j . - -
457 500-0 1 9 , 7J 5.0 -
459 500-0 1j . - -
461 500-0 8 9. 5J 4.86 -
462 500-0 7j - -
463 500-0 6j . - -
464 1000-0 1 9, 2J - -
466 1000-0 I j - -
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232 To understand the ecological character and the zoogeographical 
characters of C. propinquus and C . acutus it is very important to 
emphasize the ident ity of the figures obtained if the average body length of 
the females is compared to the geographical latitude of the stations . The 
curves for C. acutus (Figure 24) and that for C. propinquus (Figure 
15) show a similar shape, very much resembling a cline of variability of 
the female body length: in both species the females of the southernmost 
stations have maximum lengths and there is a gradual decrease northward. 
This is even more evident in the graph in which the average body lengths 
for every five degrees of latitude are shown (Figures 16 and 25) . 
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".50 ..__..__ _ _.__ _ _.__ _ _._ _ _.__ ........ _ _, 
-2-f -f-0 O+f f-2 2-3 3-" "-5 'C 

FIGURE 27. Variation of the bod·y length of females of 
Calanus acutus as a funct ion of the water temperature 
in the stations of the "Ob"' (averages for every degree C' ). 

1 - water temperatures at 50 m; 2 - water temperatures 

at 100 m. 

Comparing the variation in the female body length with the variation in 
the water temperature at depths of 50 and 100 m the similarity between 
C . acutus and C . propinquus appears again, opposed to C . 
s i m i 11 i mus. Let us first compare the variation in the body length as a 
function of temperature, at 100 m (Figure 26) . The increase in body length 
wit h decreasing temperatures is absolutel y evident - a phenomenon which 
i s generally similar in C. prop in q u us (Figure 1 7) and very different in 
C. s im ill im us (Figure 8) . The average l engths of the femal es at 50 and 
100 m depth show a decrease with increasing temperatures (Figure 27); the 
same phenomenon has also been found in C . prop in q u us (Figure 18). In 
C. s im ill im us (Figure 9) the relation is totally different. 

If the largest C . propinquus females were found at water temperatures 
of -1 to 0°C (at depths of 50 and 100 m) and the same was true for 
C. acutus, the temperature in which the females of C . simillimus were 
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largest was 4°C(5°). The latter species lives at a temperature range of 
-1.8 to 9°C {10°}. C. propinquus at -1.8 to 4°C (5°) and C. acutus at 
-1.8 to 3°C(4°). In this connection it must be stressed that the northern 
boundary of C. a cut us in the Pacific is situated slightly south of the 
respective limit of C. propinquus (Brodskii, 1960). 

The data presented above give only a very generalized picture of the 
ecology and distribution of these species; they nevertheless enable us to 
recognize a certain characteristic behavior. 

Let us refer briefly to the structure of the fifth leg in C. a cu tu s. As 
shown above, while presenting published data, the male of this species has 
been described only once (Vervoort, 1951) while males were not found at 
all in the other antarctic collections. In Vervoort' s figure of the male fifth 

233 leg, the left endopodite is bent. I had at my disposal 8 adult males 
{dimensions shown in Table 3). In Figure 28 I present drawings of the 
fifth pair of legs of the males of C. a cut us, the left exopodite being 
shown from the broad surface (the posterior face). The general shape as 
well as the details of structure indicate a close relation to the structure 
of the left exopodite in C. plumchrus and C. tonsus. The leg of C. 
a cut us is characterized by a certain degree of rudimentation of the 

B 

A 

FIGURE 28. Fifth leg of male Ca la nus a cut us. 

A - general view: B -distal segments of exopodites: C - endopodites. 
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endopodites (the left one for instance does not exceed the first segment of 
the respective exopodite); there are 6 setae on the right and 4 on the left 
endopodite. The unclear division of the left endopodite must also be 
emphasized: there is almost no visible limit between the second and third 
segments. 

The general conclusions on the distribution and variability of body 
length in the females of C. a cut u s are similar to those on C. 
prop in q u us (p. 223), apart from the few differences pointed out above. 
C. a cut us is a typical antarctic species, an endemic of the Antarctic 
zone, the northern limit of which is formed by the Antarctic convergence. 
If the area occupied by C. a cut us is compared with the map of the surface 
currents in the area , one may conclude that this species is peculiar to the 
area situated between the West Wind and the East Wind Drift. That means 
that C. a cut us occupies the same area as C. prop in q u us. 

CALANUS TONSUS Brady, 1883 

The history of this species is an interesting and convincing example of 
the importance of comparative studies on populations from different 

237 localities around the world. This research history was summed up 
in the paper dealing with the bipolar species of Calanus (Brodskii, 1959) 
and will not be repeated here. Let us mention only the fact that from its 
description in 1883 until 1956 it was broadly accepted that C. tonsus has 
a wide distribution in both hemispheres. In 1956 Tanaka (1956) checked the 
type specimens of Brady and found out that the antarctic C. tons us 
Brady and the North Pacific C. p 1 um ch r us Marukawa (= C. tons us 
auctorum} are different species. I will refer only to three papers in which 
the distribution of the "true", i. e. the antarctic species, C. tons us 
Brady is discussed. 

The first description of C. tons us by Brady (1883) based on an adult 
female (3.4 mm long) was very inexact and made many successive mistakes 
of ident ification possible. Brady indicated the following stations: 38°6'8. 
88°2 1w.; 40°8., 132°w.; 39°22 1s., 98°46'W.; 36°9'8., 48°22 1w.; 36°44'8., 
46°16'W. TherecordofC.tonsus from35°4l'N., 157°42'E. is an evident 
mistake made by Brady. No male was found and described by Brady. Giesbrecht 
(189 2) repeats Brady's description and mentions the fact that the lack of setas on 
the antennul e may be due to bad conditions of preservation. While listing 
the stations where C. tons us was recorded, Giesbrecht again makes the 
mistake of indicating the report from the northern hemisphere together with 
those from the southern hemisphere. This mistake is again found in 
Breemen ( 19 08) who deals with northern plankton. Wolfenden mentions a few 
specimens in the "Discovery" collections. The length of the females vary 
between 3.5 and 3.6 mm (st. 22, XI 1901, 56°31'8. ). Much more detailed 
and in my opinion much more reliable distribution data are given by 
Farran (1929). This author mentions that females and juveniles of this 
species (body length of females 3.48 - 3.60 mm) have been found near New 
Zealand and south of 54°33'8. (Figure 29). The next reliable data on 
C. tons us are furnished by Tanaka (1960); this author found 8 specimens 
of copepodids of the fifth stage in st, 9 (40°56'8., 24°38'E.) of the Japanese 
Antarctic Expedition. This species has not been found in the material 
collected by "Willem Barendsz". In the collections of BANZARE several 
females and copepodids were found in two stations (44°05'8., 147°35'E. and 
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(234, 235) 

FIGURE 29. Stations with C a !anus tonsus 

1 - Antarctic divergence; 2 - Antarc tic convergence: 3 -Subtropical convergence ; 
4 - stations of the "Ob'" in which this spec ies was not found; 5 - stations with 
copepodid stages; 6 - stations with adults; 7 - dubious reports; 8 - stations of 
foreign expeditions where copepodids were found; 9 - stations where adults were 
found ( foreign expeditions): 10 -dubious repons ( foreign expedi t ions). 
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FIGURE 30. The variation in body length of C. tons us according to latitudes . 

A B 

FIGURE 31. Fifth pait of legs of Calanus tonsus maL 

A - general view; B - left exo- and endopodite. 
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48°23'S., 146°29'E. ). The body length of the females was 3.69 - 4.05 mm 

(Vervoort, 1957). This author also gives a third locality (61 °02'S., 

162°29'E. ), but he doubts the accuracy of the identification since only dried 

exuviae were found. I suppose that these exuviae were in fact left sticking 
238 to the walls of the plankton net, from a previous haul. The distribution of 

C. tons us as given by Vervoort is erroneous since this author did not 

differentiate between C. tonsus and C. plumchrus. Nevertheless this 

paper gives a detailed description of the mature female of C. tons us, 

accompanied by detailed figures. 
Summing up the above data one may say that there are very few reliable 

indications on the distribution of C. tons u s, but all of them are situated 

in the southern hemisphere and more exactly in the Natal zone. Until 

recently only the female of C. tons us was known, while the male of stage 

VI remained unknown. I found several adult males in the collections of 

the SAE . 

The material of the "Ob'" 

Unlike the tens of thousands of spe c imens of C. s im ill im us, C. 

propinquus and C. acutus there were only a few adult specimens of 

C. tons us in the present collection. In the plankton samples taken with the 

Kl 00 net by the "Ob'", a few hundred copepodids (stages II - V), 

15 females and 13 males were found. The specimens were distributed as 

follows among the three cruises: 

C rui se No. 

II 

III 

T o tal number of stations 

152 
177 

155 

Number of stations 

wi th C. tonsus 

11 
6 

27 

All these stations are indicated on the map (Figure 29) and together with 

the data from literature give some indication of the distribution of 

C. tonsus. 
The area occupied by this species is a circumpolar belt, limited on the 

north by 40°S. and on the south by 55°S. The few stations situated south of 

55°S. (for instance one station of BANZARE and two of "Ob'") raise some 

doubts about the accuracy of the identifications since they yielded only 

isolated specimens of young copepodids. 

Morphological remarks 

The restricted number of specimens of C. tons us does not allow us to 

account for the variability of different features (see Table 4). The only 

indication concerns the average length and the minimal values for males 

and females. In females it is M = 3. 71 (3.40 - 4.25 mm) and in the males 

M=3.72 mm (3.30-4. 15). 
Figure 30 shows the body length of the females according to the 

latitudinal position of the stations. Despite the restricted amount of data, 

a decrease in length from south to north can be observed. As mentioned 

above, there is no description of the adult male yet, and I intend to give a 

full description of it in a separate paper. Here only illustrations of the 

fifth pair of legs are given (Figure 31 ), since this is diagnostically the 

most important feature for the identification of the males. A comparison 
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238 between the figures of the male pV of C. tons us and C. pl um ch ru s 
(Brodskii, 1948, Table III, Figure 6; 1950, Figure 22; Tanaka, 1954, 
Figure 5) shows the great resemblance between the structure of this 
appendage in the two species . C. tons us however is characterized by 
the presence of a rudimentary spine on the inner side of the second 
exopodites of both legs, a different relation between length and width of the 
segments, and a series of other differences . 

240 One may suppose that C. tons us and C. p 1 um ch r us are closely 
related and only recently segregated species, with a typical bipolar or 
antitropical distribution. Even if the C. tons us found until now have 
been rather scattered, they can nevertheless be characterized as endemic to 
the southern hemisphere, not having been recorded hitherto from the northern , 
This species avoids the high antarctic latitudes with water temperatures 
below zero as well as the tropical and subtropical waters. The approximate 
temperature limits for C. tons us are 5 - 15°. Therefore this species is 
a notal endemic, with the southern limit situated near the Antarctic 
convergence. 

FIGURE 32 . Areals and stations of five Ca lanu s species 

- ---1 
~-- ·- 2 
---3 
'DJZ, 

o S 
•6 

1 - northern boundary of the Natal zone; 2 - northern limits of the area I of C a I anus pr a pin q u us 
(the southern limit, the Antarctic mainland) and the northern boundary of the Antarctic zone; 3 -the 
northern limit of the areal of Calanus acutus (southern limit in An tarctic mainland); 4-the 
areal of Calanus simillimus; 5-localitiesof Calan u s tonsus: 6 -localitiesof Calanus 
a u st r a 1 is. 
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(236) TABLE 4 

Length of females and ma Jes of Ca I an us tonsus 

Stat ion No. Horizon (m ) Number of specimens Length of 'i' Length of cf 

(mm) (mm) 

Cruise I 

69 200-0 4V st. 
70 200-0 4V st. 

n 200-0 3V st. 
200-0 2 9 (exuviae) 4.12 

83 1000-0 Io, 36V st. 3.3 
85 surface 1 IV st. 
85 1000-0 39 V SI. 
88 1000-0 2V st. 
97 2000-0 5o, !2V st. 3.91 

J27 2000-0 17 V st. 
128 1000-0 22 V st. 
129 2000-0 1 o?, 32V st. 

Cru ise II 

255 200-0 I IV st. , 1 V st. 
255 500-0 1 V st . 
256 500-0 ! IV st., 1 V st . 
257 500-0 1 9 3.8 
267 490-0 1 {' ' Io? 3.8 
269 200-0 I V st., 1 V st. 
269 500-0 I IV st., 1 V st. 
270 100-0 2 IV st. 

Cruise III 

352 1000-0 2 9, j (seve ral) 3.7 -
354 200-0 3j - - -
355 500-0 19. 3j 3.65 -
357 500-0 5. - -
358 500-0 7' - -
359 600-0 ~i - -
390 500-0 - -
391 500-0 2) (2) - -
398 500-0 2, - -
399 500-0 q - -
414 500-0 

1il 
- -

415 surface - -
415 500-0 1o' - -
415 1000-0 9l - -
417 500-0 14, - -
417 1000-0 36, - -
418 500-0 10' - -
419 100-0 3, - -
419 500-0 2l - -
419 1000-0 7l - -
423 1000-0 1i - -
424 1000-0 2' - -J . 439 1000-0 19, 36l 3.4 -
440 2000-0 49 , 9J 3.45 -442 1000-0 4j - -444 500-0 .i.9 3.5 -444 2000-0 J . - -446 580-0 1 9 , 2J 3.7 -447 500-0 2j . - -448 500-0 2 9. 22J 3.95 -449 500-0 1j (bodies) - -464 1000-0 I o, 1j - 3.95 
466 1000-0 40, 6j - 3.93 

[NOTE: SI . - stage. ] 
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APPENDIX 

List ofthestationsofthe"Ob'", 1956-1957inwhich Ca!anus simillimus, C.propinq u us, C.acurus and C.tonsus have been found. 

Water temperature(° q at depths 
Wa ter layer Station gj 

Position Date Time 
(m) depth 

om l I 100 m I 500 m 

·;::; E 
50 m !'l ::, 

"' C: 

Cruise I 

66°00' s. 930()()' E. 22 II 1956 450-0 550 
1 66 16 91 18 29 JI 20 h 32 m 60-0 420 -1.25 -1.16 -1.00 -1.70 

19 64 13 100 57 4 Ill 23 h 40 m -00 h 40 m 50-0 1000 -0.53 -0.40 -1.80 -1.30 
27 65 19 !09 56 8 III 10h 20m-11h 40m 200-0 2160 -1.02 -1.21 -l.19 -0.30 
29 65 06 111 24 9 III 4 h 10 m - 6 h 45 m 2000-0 2100 -1.03 -0.98 -1.54 -0.69 
34 64 21 115 55 10 Ill 21 h 1500-0 2100 -0.46 -0.62 -1.74 0.82 
36 62 54 118 52 11 Ill 23-24 h 3700-0 3700 1.55 1.47 -0.43 1.37 
36 62 54 118 52 11111 23-24 h 200-0 3700 1.55 1.47 -0.43 1.37 
36 62 54 118 52 11 Ill 23-24 h I00-50 3700 1.55 1.47 -0.43 1.37 
36 62 54 118 52 11 III 23-24 h 50-0 3700 1.55 1.47 -0.43 1.37 
36 62 54 118 52 11 llI 23-24 b 250-0 3700 1.55 1.47 -0.43 1.37 
37 64 15 120 00 12 lll 14h 40m-15h 50m 200-0 3230 0.79 0.72 -1.02 t.00 (314) 
46 64 51 132 30 21 Ill 16 h 30 m 200-0 306 -0.04 -0.07 -1.40 -1.40-
47 64 05 133 46 22 JII 1 h 200-0 3000 0.69 -0.24 -0.32 1.16 
48 63 18 135 13 22 JII 11 h 50 m 2000-1000 4100 1.65 1.50 0.84 2.06 
48 63 18 135 13 22 III 2 h 15 m 2600-0 4100 1.65 1.50 0.84 2.06 
49 64 09 138 24 23 Ill 12 h 200-0 3200 0.36 0.36 0.44 1.32 
49 64 09 138 24 23 Ill 12 h 250-0 3200 0:35 0.36 0.44 1.32 
50 64 51 141 05 23 lll 22 h 200- 0 3200 0.06 -0.001 1.07 1.50 
50 64 51 141 05 23 Ill 22 h 250-0 3200 0.06 -0.001 1.07 1.50 
51 65 01 144 36 24 Ill 8 h 15 m -9 h 40 m 200-0 3100 -0.53 -0.44 0.23 1.26 
52 65 10 149 51 25 Ill 23 "· 200-0 3170 -1.48 0.12 1.51 1.51 
53 66 15 162 00 27 Ill 19h 10m -19h 40m 200-0 400 -1.67 -1.65 -1.12 -0.13 
53 66 15 162 00 27111 19 h !Om -19 h 40m 250-0 400 -1.67 -1.65 -1.12 -0.13 
57 64 03 161 59 29111 15 h 2000-0 3000 -1.04 -1.03 -0.30 0.96 
57 64 03 161 59 29 Ill 15 h 3000-0 3000 -1.04 -1.03 -0.30 0.96 
62 59 51 158 35 11V 2 h 30 m 200-0 1800 2.62 2.60 2.22 2.03 
62 59 51 158 35 1 IV 2 h 30 m 250-0 1ROO 2.62 2.60 2.22 2.03 
63 58 48 159 07 11V !Oh 35m-11h 20m 85-0 5500 3.68 3.65 3.64 2.28 
63 58 48 159 07 1 IV 10 h 35 m -11 h 20 m 300-0 5500 3.68 3.65 3.64 2.28 
6R 54 29 158 58 31V 17 h -17 h 30 m 25-0 28 5.38 5.18 (24) 
69 54 14 159 46 51V 23-1 h 200- 0 2000 6.28 6.07 5.18 2.80 
70 53 23 160 49 51V 8h 10m-10h 15m 200-0 3760 6.55 6.55 6.29 3.62 
71 52 36 162 07 51V 18 h 30 m -19 h 25 m 2()(1-0 4200 7.90 7.88 7.49 5.56 
73 51 25 164 48 61V 10 h 200-0 4000 10.02 10.02 10.14 7.77 

t-.:) 

t-.:) tl>-
11>- t-.:) 

'-0 I 



83 37°31' s. 163°59' E. 151V 8 h 1000-0 20.24 17.55 15.23 9.06 
85 36 32 160 32 16 IV 3h 1000-0 4500 21.35 21.22 17.40 8.96 
85 36 32 160 32 16 IV 4- 5 h Surface 4500 2U5 21.22 17.40 8.96 
88 34 52 155 28 17 IV 12-13 h 1000-0 5000 21.10 21.83 15.61 8.17 
97 45 26 125 52 4V 16h 35m-17h 40m 2000-0 10.38 IO.:l2 10.31 9.14 
99 48 20 121 53 5V 17 h 30 m -18 h 500-0 4000 7.69 7.68 7.69 4.58 

103 53 26 112 If 7V 15 h 500-0 3800 2.97 2.70 1.66 2.24 
103 53 26 112 11 7V 16 h 40 m 500-0 3800 2.97 2.70 1.66 2.24 
103 53 26 112 11 7V 16 h 40 m 600-0 3800 2.97 2.70 1.66 2.24 
104 54 42 109 11 8V 6-7 h 500-0 4000 2.43 2.43 2.32 2.12 
111 64 24 92 52 12v 17 h -19 h 30 m 2000-0 2868 -1.81 -1.88 -1.82 0.70 
111 64 24 92 52 12V 17 h -19 h 30 m 2700-0 2868 -1.81 -f.88 -f.82 0.70 
112 61 41 87 39 14 V 18h 20m-19h 10 m Surface 3513 -0.76 -0.77 -0.12 I.OB 
127 37 13 67 28 24 V - 2000-0 16.93 16.90 14.80 11.92 
128 34 18 66 48 25V 4 h 35m -5 h 35 m 1000-0 4000 18.84 18.89 16.81 11.84 
129 31 20 66 04 25 V 23 h 2000-0 4500 21.15 21.18 17.10 11.84 

Cru ise II 

157 65 ~3 90 50 1511957 12 h 30 h 100-0 450 -1.19 -1.45 -1.53 -1.83 (417) 
163 65 29 91 21 16 I 20 h 30 m -20 h 45 m 100-0 200 - 0.88 -1.50 -1.60 
164 65 17 91 42 161 23 h 15m -23 h 45m 100-0 640 -1.17 -1.24 -1.57 0.85 

Iv 164 65 17 91 42 16 I 23 h 15 m -23 h 45 m 500-0 l\40 -1.17 -t.24 -1.57 0.85 
.i:. 165 65 01 !ll 52 17 I 5h 20m-7h 05m 500-0 1700 -1.42 -1.66 -1.74 -0.47 
--.J 

165 65 01 91 52 17 I 5h 20m-7h 05m 100-0 1700 -1.42 -1.66 -1.74 -0.47 
167 63 38 91 52 17 I 20 h 45 m -22 h 45 m 100-0 3700 1.44 -1.59 -1.35 0.92 
171 60 00 82 23 20 I 3h 50m-5h 50m 100-0 4580 2.65 0.70 -0.22 1.92 
172 62 34 86 21 29 I 21 h 40 m -23 h 55 m 100-0 3782 1.67 -0.98 -0.62 1.31 
172 62 34 86 21 291 23 h 25 m -23 h 55 m 500-0 3782 1.67 -0.98 -0.62 1.31 
174 65 26 86 49 21 I 21 h 20 m -23 h 55 m 500-0 2500 0.26 -1.48 -1.58 -0.06 
177 60 02 77 21 24 I 5h00m-7h00m 500-0 2240 1.64 1.21 -1.24 2.00 
178 61 25 77 18 241 18h 05m-19h 05m 100-0 3900 1.78 O.M -f.65 2.01 
178 61 25 77 18 241 18h 05m-19h 05m 500-0 3900 1.78 0.51 -1.65 2.01 
180 63°48 77°28 25 I 1957 14 h 35 m -16 h 30 m 100-0 3728 1.75 -0.96 0.21 1.72 
180 63 48 77 28 251 14 h 35 m -16 h 30m 500-0 3728 1.75 -0.96 0.21 1.72 
183 66 35 77 02 261 18h 40m-20h OOm 100-0 1850-2150 1.97 -1.50 -1.68 -0.90 
183 66 35 77 02 261 18 h 40 m -20 h 00 m 200-0 2000 1.97 -1.50 -1.68 -0.90 
185 67 IO 77 06 27 I h 4 m -4 h 18 m 100-0 316 1.58 -1.65 -1.72 -1.38 (300! 
188 68 55 . 77 36 27 I 21 h 40m -23 h !Om 100-0 1000 1.82 2.30 0.29 -1.95 (240 
189 69 18 75 45 281 16 h 20m -16 h 40m 25-0 260 1.67 2.49 -1.82 -1.90 (240 
189 69 18 75 45 28 I 16 h 20 m -16 h 40 m 200-0 260 1.67 2.49 -1.82 -1.90 
191 68 18 73 06 291 8 h 10 m - 9 h 55 m 200-0 494 1.21 1.48 -1.74 -1.89 
194 67 09 68 57 291 22 h 05 m -22 h 40 m 100-0 150 0.58 -0.85 -1.28 
204 65 59 57 09 311 4h20m-5h!Om 200-0 2700 -1.35 -0.85 -1.76 -1.81 (265) 
207 64 30 57 00 :111 19 h 05 m 100-0 4230 0./45 -0.33 0.73 1.46 
207 64 30 57 00 :l 11 19 h 05 m ,,00-0 4230 0.45 -0.03 0.73 1.46 
208 63 02 56 49 4 II !Oh 25m-!2h 07 m 200-0 4800 0.7 0.18 0.62 1.64 



N _.,. 
00 

C: ~ 

0 " ·- .0 - E ;<; cl 
V, C: 

209 
209 
210 
210 
210 
210• 
210 
210 
211 
211 
214 
214 
216 
216 
218 
219 
220 
220 
220 
220 
221 
229 
229 
230 
230 
231 
232 
234 
236 
236 
238 
240 
241 
241 
241 
242 
242 
243 
243 

Position Date 

61 •25• s. 57"09' E. 511 
61 25 57 09 5 II 
59 57 57 11 5 II 
59 57 57 11 511 
59 57 57 11 5 II 
59 57 57 11 5 II 
59 57 57 11 5 II 
59 57 57 11 5 II 
58 16 56 54 6 II 
58 16 56 54 6 II 
58 36 46 19 9 II 
58 36 46 19 911 
61 20 40 27 11 II 
61 20 40 27 11 II 
63 21 39 59 12 II 
64 24 40 02 1311 
65 21 40 13 13 II 
65 21 40 13 1311 
65 21 40 13 1311 
65 21 40 13 13 II 
66 34 40 06 14 II 
68 56 29 10 18 II 
68 56 29 10 18 II 
69 12 27 13 18 II 
69 12 27 13 18 II 
68 56 24 46 19 II 
70 19 23 58 19 II 
69 23 22 50 20 II 
69 21 19 42 21 II 
69 21 19 42 21 II 
68 08 19 59 2211 
65 30 20 07 23 II 
64 1:! 20 04 24 II 
64 12 20 04 24 II 
64 12 20 04 24 II 
62 48 20 00 25 II 
62 48 20 00 25 II 
61 33 20 00 25 II 
61 33 20 00 25 II 

APPEND IX ( con t.) 

Water layer 
Time 

(m) 

5h OOm- 5h 30m 200-0 
5h OOm- 5h 30m 250-0 

13 h 45 m -16 h 45 m 200-0 
13 h 45 m -16 h 45 m 300- 0 
13 h 45 m -16 h 45 m 500-0 
13 h 45 m - 16 h 45 m 500-0 
13 h 1,5 m -16 h 45 m 600-0 
13 h 45 m -16 h 45 m 660-0 
7h OOm- 9h ::!Om 200-0 
7h OOm- 9h 30m 500-0 

11 h 00 m -12 h 50 m 200-0 
11h 00m-12h 50m 500-0 
14h 40m-15h 55m 200-0 
14 h 40 m -15 h 55 m 500-0 
19 h 15 m -19 h 40 m 500-0 
3h 40 m - 6 h 25 m 200-0 

14 h 25 m -19 h 20 m 100-0 
14 h 25m-19h 20m 200-100 
14 h 25 m -19 h 20 m 200-0 
14 h 25m-19 h 20m 500-0 
3 h 05 m - 6 h 40 m 200-0 

Oh 10 m 200-0 
0 h 10 m 500-0 

\/1 h 15 m -16 h 10m 200-0 
14 h 15m - 16 h !Om 500-0 
1 h 20m - 2 h 50 m 200-0 

18 h 35m -19h 10 !n 200-0 
10 h OOm -10 h 15 m 200-0 
12 h 45 m - 14 h 00 m 500-0 
12h 45m-14h 00m 200-0 
11 h 30 m -13 h 45 m 500-0 

17 h 30 m 200- 0 
4 h 45m - 6 h 15 m 700-200 
4 h 45m - 6 h 15 m 500-0 
4 h 45m - 6 h 15m 200-0 
Oh 55m-1h 50m 500-0 
0 h 55m - 1 h 50 m 200-0 

14 h 45m -16 h 35m 500-0 
14 h 45 m -16 h 35 m 200-0 

Water te mpera ture(° C) at depths 
Sta tion 

depth 
Om 50 m 100 m 500 m 

4900 0.96 0.94 -1.48 1.93 
4900 0.96 0.94 -1.48 1.93 
5080 1.09 0.26 -1.43 1.92 
5080 1.09 0.26 -1.43 1.92 
5080 1.09 0.26 -1.43 1.92 
5080 1,09 0.26 -1.43 1.92 
5080 1.09 0.26 -1.43 1.92 
5080 1.09 0.26 -1.43 1.92 
5100 1.40 1.17 -1.33 1.95 
5100 1.40 1.17 -1.33 1.95 
5400 1.39 1.16 -1.14 1.86 
5400 1.39 1.16 -1.14 1.86 
5380 1.49 -1.55 -1.34 1.41 
5380 1.49 -1.55 -1.34 1.41 
4800 1.39 -1.20 -0.48 1.40 
4800 1.06 1.04 - 0.96 1.35 
4790 1.12 -0.78 0.86 1.35 
4790 1.12 -0.78 0.86 1.35 
4790 1.12 -0.78 0.86 1.35 
4790 1.12 -0.78 0.86 1.35 
4500 0.55 -0.40 0.2 1.26 
2180 -1.58 1.65 - 1.71 0.2 
2180 -1.58 1.65 -1.71 0.2 
2500 -1.30 -1.60 -1.77 0.22 
2500 -1.30 -1.60 -1.77 0.22 
3000 -1.58 - 1.60 -1.78 -0.02 

210 -1.58 -1.61 1.83 1.82 (178) 
3100 -1.24 - 1.74 -1.78 
3500 -0.38 -1.69 -1.69 0.70 
3500 -0.38 ·-1.69 -1.69 0.70 
4080 0.81 -1.65 -1.27 0.94 
4992 1.04 -1.72 0.37 1.09 
5100 0.64 -1.10 -0.66 1.04 
5100 0.64 -1.10 -0.66 1.04 
5100 0.64 -1.10 -0.66 1.04 
5060 0.96 -1.20 -I.OB 1.06 
5060 0.96 -1.20 -1.08 1.06 
5200 1.03 -0.23 -1.32 0.92 
5200 1.03 -0.23 -1.32 0.92 



243• 61 •33• s. 20°00• E. 25 II 14 h 45 m -16 h 35 m 200- 0 5200 1.03 -0.23 -1.32 0.92 
246 60 01 20 00 3 III 10 h 30 m -14 h OOm 900- 0 5240 1.03 -0.90 -1.05 0.57 
246 60 01 20 00 3 Ill 10 h 30 m - 14 h OOm 300- 0 52li0 1.0~ -0.90 -1.05 0.57 
247 58 05 20 14 4 III 6 h 15m -10h 45m 700-0 5100 0.74 -0.88 0.71 1.42 
247 58 05 20 14 4 Ill 6 h 15m -!Oh 45 m 200-0 5100 0.74 -0.88 0.71 1.42 
247 58 05 20 14 4 III 6 h 15m-10h li5m 4700-0 5100 0.74 -0.88 0.71 1.42 
249 54 58 20 11 6 Ill 2 h 20m - 2h 50m 200- 0 3700 1.32 1.32 1.02 0.99 
251 51 58 20 28 7 Ill ii h 45m -13h 15 m 200-0 4150 2.59 2.23 1.71 2.16 
251 51 58 20 28 7 III 12 h 15 m -13 h 15 m 500-0 4150 2.59 2.23 t.71 2.16 
252 50 03 19 57 BIii Oh 50m-1h 20m 200-0 4000 3.89 3 79 3.40 2.23 
255 45 10 19 58 9111 16h 40m -17 h 10m 500-0 4300 9.15 9.04 7.52 3.71 
255 45 10 19 58 9 III 17 h !Om -17 h 25m 200-0 4300 9.15 9.04 7.52 3.71 
256 42 54 20 06 10III 5h30m-7h a5m 500-0 5000 12.57 12.59 12.62 5.31 
257 40 04 20 01 11 III 5h50m-6h 25m 500-0 5080 15.96 12.88 11.44 6.13 
267 40 37 29 18 21 III 6h30m-7h 20m 490-0 4440 18.74 17.27 14.62 8.15 
267 40 37 29 18 21 III 6h30m-7h 20m 190-0 4440 18.74 17.27 14.62 8.15 
269 45 06 34 59 23 Ill 1957 9h 10m-9h 40m 200-0 2240 7.95 7.94 6.10 3.80 
269 45 06 34 59 23 llI 9h 40m -10h 35m 500-0 221,0 7.9.> 7.94 6.10 3.80 
270 46 57 37 54 24 III 2h !Om - 2h 30m 100-0 135 6.50 6.10 
270 46 57 37 54 24 III 2 h 10m - 2 h 30m 120-0 135 6.50 6.10 5.43 
271-A 50 00 41 20 25 Ill 20 h 50m -23h 05m 100-50 2450 4.87 4.85 4.27 2.26 
271-A 50 00 /11 20 25 III 20 h 50m - 23h 05 m 700-240 2450 4.87 4.85 4.27 2.26 
271-B 50 00 41 20 27 Ill 12 h 25m -12h 50m 200-0 340-420 4.87 4.85 4.27 2.26 

1-..J 272 52 03 47 32 28 Ill 12 h 10m-15h 40m 500-0 4500 3.45 3.43 2.65 2.52 
.i:. 272 52 03 47 32 28 111 12 h 10m -15h 40 m 200-0 4500 3.45 3.43 2.65 2.52 
'° 274 52 32 57 42 30 III 4h 55m- 5h 40 m 500-0 4740 3.29 a.30 3.1 2 2.18 

278 55 29 74 49 21V 13 h 30 m -14 h 10m 500-0 3000 1.45 1.46 0.96 2.10 
278 55 29 74 49 21V 1'1 h 10 m -14 h 30 m 200-0 3000 1.45 1.46 0.96 2.10 
280 60 04 77 34 41V 1 h 40 m - 2 h 4!j m 500-0 2100 0.54 0.54 -0.66 1.98 
280 60 04 77 34 41V 1 h 40 m - 2 h 45 m 200-0 2100 0.54 0.54 -0.66 1.98 
281 62 27 97 35 8 IV 4h OOm- 4h 30 m 200-0 3960 -0.05 -0.04 -0.16 1.26 
285 59 29 97 06 111V 1 h 35m-1 7h 00 m 200-0 4500 0.51 0.53 0.66 1.83 
287 55 54 96 58 12 IV 21 h 15 m -21 h 35 m 200-0 4400 1.57 t.58 1.53 2.00 
289 51 36 97 02 HIV 2 h 35 m - 5 h 25 m 500-0 3600 4.04 3.97 :t78 2.00 
289 51 36 97 02 14 IV 2h35rn-5h 25 m 200-0 3600 4.04 3.97 3.78 2.00 
292 47 58 97 00 15 IV 12h 20m-l3h 50m 200-0 3300 5.62 5.60 5.27 3.03 
294 44 33 97 00 16 IV 16 h /40 m -17 h 40 m 500-0 3090-4300 8.68 8.65 9.27 6.64 
330 65 53 114 01 191 1958 21 h 10 m -21 h 35 m 500-0 548 -1.8 -1.82 -1.8 -1.67 
331 65 18 126 10 221 20 h 15m-20h 45 m 400-0 410 -1.71 1.64 (42) -1.8 (90) -0.14 (386) 
332 65 38 125 14 24 I 15 h 30 m -18h 00 m 400-0 454 -1.31 -1.78 -1.87 -1.39 (435) 
333 66 52 149 30 30 I 19 h 00m-19h 20 m 300-0 600 -0.7 -1.48 -1.73 -1.93 
335 67 45 147 10 2 II 2h 15 m - 4 h 00 m 500-0 1080 -1.22 -1.39 

I 
-1.80 -t.93 

336 69 35 161 50 9 II 14h 30m-15h 30 m 500-0 700 -1.61 -1.57 -1.85 -1.7 
no number 69 36 161 50 8 II I 7 h 15 m -18 h 00 m 100-0 219 

338 69 05 162 50 f I II 22 h 30 m -23 h OOm 500-0 2320 -1.83 -1.79 -1.83 -0.39 

• Juday net, mesh No. 38. 
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Position 

46°10' s. 165°51' E 
47 49 166 26 
49 10 166 23 
52 20 166 13 
54 01 166 10 
55 44 166 06 
55 44 166 06 
55 39 166 20 
58 32 166 19 
59 16 166 00 
60 04 165 58 
60 54 165 56 
62 30 165 33 
63 50 165 25 
63 50 165 25 
63 50 165 25 
65 09 165 49 
65 09 165 49 
66 27 165 42 
67 38 165 45 
68 16 165 16 
68 53 165 08 
69 31 165 08 
67 21 174 19 
67 23 179 53 
67 52 175 12 
68 33 170 05 
69 08 164 56 
70 00 160 20 
70 00 160 20 
68 00 160 08 
66 03 160 07 
64 02 160 04 
64 02 160 04 
62 39 159 51 
60 17 160 00 
58 58 160 02 
57 59 160 02 
56 19 160 04 

Date 

17 Ill 
18 Ill 
18 III 
19111 
20 Ill 
21 Ill 
21 III 
21 Ill 
22 Ill 
22 JII 
23 JII 
23 lll 
24lll 
25 III 
25111 
25 Ill 
26 III 
26 III 
27 III 
27 Ill 
28Ill 
28IJI 
28111 
31 III 

1 IV 
1 IV 
!IV 
21V 
21V 
2 IV 
31V 
41V 
51V 
5 IV 
51V 
61V 
61V 
71V 
7 IV 

APPENDIX ( cont. ) 

Water layer 
Time 

(m) 

8 h 00 m -IU h 30 m 1000-0 
Oh OOm- 1 h 30m 200-0 

11h 50m-12h 20m 500-0 
20 h 00 m -22 h 15 m 500-0 
7h 20m-8h 10 m 500-0 
Oh 05m- I h 00m 500-0 
Oh 05m- t h OOm 600-0 

10 h 30 m -1 I h 40 m 100-0 
10-11 h 500-0 
[7-22 h 500-0 

Oh liOm - 8 h OOm 500-0 
18 h 30 m -20 h OOm 500-0 
16 h 00 m -17 h 50 m S00-0 
7 h 30m -15 h OOm 500-0 
7 h 30m-15h OOm 2000- 1000 
7h 30m -15 h OOm 1000-500 
7h 00 m -13 h 40 m 500-0 
7 h 00m -13 h 40m 200-0 
3h 45 m - 5 h 30 m 500- 0 

12 h 30 m -21 h 30 m 500-0 
2h 15 m - 5 h 00 m 500-0 

11h 40m-13h 30m 5(X)-0 
19 h 10 m -21 h OOm 500-0 
10 h 00 m -21 h 00 m 500-0 
16 h 50m-17h 55m 500-0 
5 h 00 m - 6 h 10 m 500-0 

17-18 h 500-0 
5- 6 h 500-0 

18 h 30m -22 h 30 m 1000-0 
18h 30m -22 h 30 m 500-0 
14 h 15 m -16 h 00 m 500-0 
9h 35m-11 h 15 m 500-0 
2h 40 m - 6 h 00 m 1000-0 
2h 40m- 6h ()()m 500-0 

15 h OOm -16 h 30 m 500-0 
Sh 30m-7 h 30m 500-0 

17h 40m-19h OOm 500-0 
3h iOm - 6 h 15 m 500-0 

16h 40m -19 h 30 m 1000-500 

Water temperature(° C) at depths 
Stati on 

depth 
Om 50 m 100 m 500 m 

1500 15.28 14.54 13.31 
240 12.56 12.46 12.21 

1200 12.76 12.33 11.07 8.26 
1100 9.04 9.03 8.81 7.71 
1300 8.90 8.89 8.9 1 7.45 
2700 8.25 8.36 8.33 6.60 
2700 8.25 8.36 8.3~ 6.60 

7.23 7.20 7.25 5.82 
4610 5.07 5.02 4.78 2.23 

~5000 4.80 4.79 4.28 2.35 
3840 4.22 4.07 1.61 2.29 
3280 3.66 3.67 2.50 2.03 
1230 2.19 2.08 1.22 1.59 

3500-2920 1.32 1.30 -0.26 1.02 
3500-2920 1.32 1.30 -0.26 1.02 
3500-2920 1.32 1.30 -0.26 1.02 

3070 0.6 0.59 -0.43 0.99 
3070 0.6 0.59 - 0.43 0.99 
2986 0.06 - 1.12 0.47 0.89 
2800 -0.98 -1.02 -1.74 0.68 (465) 
2720 -0.93 -0.78 -1.74 0.8 
2480 -1.3 -1.25 -1.74 0.69 

-1.27 -1.16 -0.84 -0.17 
3330 0.09 O.ot -0.95 1.2 
630 -0.06 0.43 0.77 1.02 

4182 0.01 -0.22 -1.45 1.4 
4000 -0.75 -0.72 -1.35 1.32 
4000 -1.16 -1.13 -1.35 1.26 
4300 -1.11 1.00 -1.5 1.38 
4300 -1.1 1 1.00 -1.5 1.38 
3900 -0.42 -0.44 -1.5 1.35 
3960 0.03 0.03 -1.7 1.25 
3300 0.49 0.49 -0.98 1.18 
3300 0.49 0.49 -0.98 1.18 
2380 1.78 1.71 --0.01 1.82 
3850 2.46 2.45 1.14 2.19 
4100 3.19 3.18 3.05 2.27 
4000 4.15 4.17 4.06 2.46 
4100 5.39 5.33 5.16 2.66 



389 56°19' s. tI.160°04' E. 7 IV 1958 16h 40m-19h 30m 500-0 4100 5.39 5.33 5.16 2.66 
390 54 17 160 02 81V 7h 50m- 8h 30m 500-0 >4000 6.79 6.73 5.83 3.86 
391 52 25 159 51 81V 19 h 15 m -20 h 00 m !'>00-0 >4000 8.81 8.86 8.91 5.56 
398 56 03 140 37 15 1V 17-19 h J00-0 3000 6.07 6.10 5.98 3.88 
399 56 20 139 35 16 IV 6-8 h 500-0 2600 6.47 6.44 6.45 4.15 
400 57 26 137 43 17 IV 8h 30m-10h 30 m 500-0 3000 2.78 2.77 (45) 0.63 2.04 (490) 
401 60 15 135 06 18 IV 7 h 30 m 500-0 4020 2.01 2.03 0.59 1.88 
402 64 22 132 11 19 IV 16 h 15 m -18 h 15 m 500-0 4885 1.18 1.19 (40) -0.07 1.89 
403 66 18 130 00 201V 7 h 00 m -10 h 30 m 500-0 4700 -1.82 - 1.80 -1.26 1.83 
408 66 29 109 04 23 IV 16 h 50 m -18 h 00 m 500-0 4730 - 1.44 -1.41 -1.2!', 1.92 
409 64 35 108 52 24 IV 15 h 00 m - 15 h 30 m 500-0 5036 0.85 0.89 -0.51 1.98 
409 64 35 108 52 241V 15 h 30 m -16 h 00 m 500-0 5036 0.85 0.89 -0.51 1.98 
410 62 39 109 16 25 IV 9h 10m-11 h !Om 500-0 ;,184 2.44 2.44 2.08 1.87 
411 61 42 109 16 25 IV 18h 00m-23 h 30m 1000- 0 ,,210 2.81 2.83 2.69 2.05 
411 61 42 109 16 25IV 18 h 00 m -23 h 30 m 500-0 5210 2.81 2.83 2.69 2.05 
412 60 43 109 10 26 IV 6 h 45m- 8 h 45m 500-0 5170 3.29 3.29 2.81 1.90 
413 58 58 109 21 261V 22 h 2000-0 5000 4.08 3.92 3.65 2.48 
413 58 58 109 21 261V 22 h 500-0 5000 4.08 3.92 3.65 2.48 
413 58 58 109 21 26 IV 23-24 h Surface 5000 4.08 3.92 3.65 2.48 
414 56 59 109 17 27 IV 16-17 h 500-0 5000 5.83 5.87 6.10 3.53 
414 56 59 109 17 27 IV 16-17 h Surface 5000 5.83 5.87 6.10 3.53 
415 55 18 109 20 28 IV 3- 6 h 1000-0 3900 7.26 7.30 7.31 4.90 
415 55 18 109 20 28 IV 3- 6 h 500-0 3900 7.26 7.30 7.31 4.90 
415 55 18 109 20 28 IV 3- 6 h Surface 3900 7.26 7.30 7.31 4.90 

N 416 53 01 109 30 29 IV 2- 3 h 400-0 3000 7.li3 7.39 6.14 4.62 u, 
416 53 01 109 30 29 IV 2- 3 h 430-0 3000 7.43 7.39 6.14 4.62 
417 51 22 109 27 29 IV 15-18 h 1000-0 3000 8.74 8.77 7.00 5.25 
417 51 22 109 27 29 IV 15-18 h 500-0 3000 8.74 8.77 7.00 5.25 
418 49 24 109 20 301V 6 h 45 m - 8 h 30 m 500-0 3000 8.61 8.63 6.54 5.50 
419 47 36 109 20 30 IV 20 h 30 m 100-0 3200 9.69 9.51 7.21 5.63 
419 47 36 109 20 30 IV 20 h 30 m -21 h 00 m 500-0 3200 9.69 9.51 7.21 5.63 
419 47 36 109 20 301V 22 h 30m 1000-0 3200 9.69 9.51 7.21 5.63 
423 39 54 109 17 3V 8- 10 h 1000-0 3200 15.56 15.55 11.84 6.25 
424 37 55 109 24 4V 1 h 1000-0 3000 16.81 16.78 12.35 6.45 
439 31 39 80 43 18V 9 h 1000-0 4000 18.24 18.24 11,,31 6.55 
440 31 59 78 27 19 V 7-9 h 2000-0 4000 17.86 17.87 14.08 6.07 
442 32 25 73 42 20V 14 h 1000-0 4300 15.32 14.85 10.76 6.36 
444 32 56 72 55 21-22 V 23- 1 h 500-0 5200 15.57 15.55 11.11 6.00 
444 32 56 72 55 21-22 V 23- I h 2000-0 5200 15.57 15.55 11.11 6.00 
446 37 00 74 05 1 VI 17h 30m-18 h 30m 580-0 2500 12.73 12.73 10.60 6.18 
447 40 57 74 47 2 VI 16-17 h 500-0 1199 12.84 12. 19 9.77 5.52 
448 45 04 75 33 3Vl 14-15 h 500-0 1000 10.4 11.0 10.11 5.82 
449 49 11 76 19 4 VI 11 h 00 m - 1 h 45 m 500-0 1250 9.5 9.51 8.92 5.12 
451 55 45 70 11 6Vl 5h 45m-6h OOm 100-0 114 8.22 8.16 8.00 

• Juday net, mesh No. 38. 
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467 
468 
469 
470 
477 
478 
41ll 
481 
483 

Positi o n Da te 

56":!7' s. 69'33' E. 6 VI 
57 29 69 10 (i \'l 
58 22 68 38 7 VI 
59 2R 67 41 7 VI 
59 28 67 41 7 VI 
60 26 67 12 RVI 
61 18 66 35 RVI 
61 10 56 30 IOVI 
60 44 56 51 IOVI 
59 32 58 22 11 VI 
58 54 59 58 11 VI 
58 11 61 00 12v1 
58 11 61 00 12v1 
57 22 62 05 12v1 
56 34 63 08 12v1 
56 34 63 08 12v1 
55 39 64 22 !3VI 
55 19 64 44 13VI 
54 58 65 02 13Vl 
54 23 64 51 14 VI 
48 14 60 49 15 VI 
45 47 60 03 16 VI 
43 40 59 34 16 VI 
41 36 58 38 17Vl 
39 17 57 22 17 VI 

APPEN DIX ( cont. ) 

Wate r laye r 
T ime 

( m) 

12-13 h 500- 0 
19 h 40 m -20 h 40m 500- 0 

4- 5 h 500--0 
15-16 h 500-0 
14-1 5 h 1000-0 

I h 30m-2h OOm 500-0 
12 h 500- 0 
11-1 2 h 500-0 
17-18 h 500- 0 

4 h 00m-4h 35 m 500-0 
13 h 00 m -13 h 30m 500-0 
23h 50m- Oh 30m 1000-0 
23h 50m-0h 30m 500-0 
10 h 30m-llh OOm 500-0 

20 h 1000-0 
21 h 500-0 

7 h 30m- 8h 30 m 500-0 
14 h 00 m -14 h 30m 500- 0 
19 h 00 m -19 h 30 m 250-0 
Oh 20m-lh 00m 100-0 

17 h Surface 
4h 55m- 5h 45 m 250-0 

17h OOm-17 h 20m 200-0 
4 h 50-0 

J7 h 60-0 

Water tempe ratu re( " q at depth s 
S1a ti on 

depth 
Q Ill 50 111 100 m 500 m 

2400 4.69 li.66 4.71 4.02 
3900 1.45 1.46 1./47 1.78 
3100 2.95 2.97 :l.01 2.00 
3660 0.85 0.84 0.95 2.13 
:!660 0.85 0.84 0.95 2.1:l 
3300 -0.63 -0.6:l 0.06 2.27 
451,0 -1.82 -1.82 -1.30 1.98 
900 -1.78 -1.71 -1.55 1.26 

3780 -1.8 -1.75 -0.51 1.32 
3760 -1.32 -1.60 0.41 1.84 
3900 -1.18 -1.62 -0.18 1.97 
3500 0.65 1.06 1.41 2.32 
3500 0.65 1.06 1.41 2.32 
3%"l 1.03 1.04 1.08 2.04 
3900 4.67 4.67 4.63 3.48 
3900 4.67 4.67 4.63 3.48 
3600 3.58 3.54 3.55 3.03 
2100 4.72 4.67 4.68 4.03 
270 7.08 7.17 7.25 7.23 
105 6.59 6.66 6.77 
270 6.30 6.36 6.35 4.98 
340 5.77 5.76 5.68 4.39 
370 5.77 5.78 5.61 4.24 
70 7.35 7.00 6.53 
85 9.81 8.78 8.70 



Conclusions 

Discussing the distribution and some morphological features of four 
species of Ca 1 anus of the southern hemisphere, on the basis of the 
collections made during the IGY by the Soviet Antarctic Expedition, I 
reached the conclusion that these spec ies, i.e. Calanus simillimus, 
C. propinquus, C. acutus and C. tonsus, must be considered 
endemic species of the s outhern hemisphere. Within the hemisphere the 
areas occupied by these species are somewhat different (Figure 32). 
C. acutus and C. propinquus are antarctic species limited to the 
south by the Antarctic continent and to the north by the Antarctic 
convergence. S. s i mi 11 i mus is found in the northern part of the 
Antarctic zone and the southern part of the N otal zone. C. tons us is a 
notal (or austral) species. There is also another notal species C. 
au st r a 1 is which is not discussed in this paper, but indicated on the map 
(see Brodskii, 1959). These conclusions have been reached on the basis of 
the study of linear hauls by large diameter plankton nets. Studies on 
fractionated hauls enabled us to recognize the vertical distribution of the 
species as well, and to confirm the limits of the horizontal distribution 
establisped by us (Brodskii and Vinogradov, 1958; Brodskii, Markov and 
Shil'nikov, 1959; Korotkevich, 1958; Beklemishev, 1958; Beklemishev 
and Korotkevich, 1958; Brodskii and Naumov, 1961 ). 
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52 BARNACLES OF THE GENUS SCALPELLUM LEACH COLLECTED 
BY THE SOVIET ANTARCTIC EXPEDITION ON THE "OB' 11 IN THE 

ANTARCTIC AND SUBANTARCTIC 

G. B. Zevina 
Institute of Oceanology of the Academy of Sciences of the U . S. S. R. 

The species of Sc a 1 p e 11 um Leach are rarely found. The r eports 
of Scalpellidae m a de by the Soviet Antarctic Expedition on the "Ob'" 
(1956 - 195 8) are of interest. There are only 5 species in these collections 
from the antarctic and subantarctic regions, and with the exception of 
Scalpellum gibberum they have been found only once or twice 
before. Scalpellum annandelei, Sc. triangulare, and Sc. 
b rev i car in at um have bee n found farther south than their previous 
reports and at much shallower depths. Deepwater species have been 
repeatedly observed in the shallow areas of the polar regions. The mono
graph of Kriiger (1940) lists 13 antarctic and 20 subantarctic species of 
Scalpellum. 

Scalpellum gibberum A uri villi us 

Sc alpellum g ibberum Aurivillius, 1892:130; 1894:50, Taf. IV, Figs.3-4; Weltner, 1897:248 ; 
1899: 4; Gruvel, 1905:40, fig. 40; Nillson-Cantell, 1921:179, text- fig. 24 - 25; 1930:224; 1939:227; 1957:14. 

Sc alpellum c alcaratum Aurivillius, 1894:48, Taf.IV, Figs.5-6; Weltner, 1897:247:Gruvel, 
1905:41, fig. 41. 

Sca lpellum pata gonic u m Gruvel, 1902:236, pl.XII . fig.la, text- fig.16: 1905:45, fig.48; 
Pilsbry , 1907:18. 

Scalpe llu m sa lartia e Gruvel , 1902:239, pl.XII , figs.8 - 9. 

LOCALITIES. Several spec imens of this species have been found in the 
collections of the "Ob'" in s t . 451 (Drake Passage , depth 95 - 120 m, bottom 
temperature 7,97°), 471 (neartheFa lklands, depthl38m , bottom temperature 
6,26°), 480 (43°40'S., 59°34'W., depth 400 - 500 m , bottom temperature 
4.24°) and 483 (South of La Plata, depth 73 m, found on crab carapaces). 

DISTRIBUTION. This species has been m entioned before from La 
Plata, the Argentine littoral, Falklands, Strait of Magellan, Cape Horn, 
and western shore of Chile. De pth 25 3 m. 
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Scalpellum bouvieri Gruvel 

Gruve!, 1906:3; 1907:272, figs. 7 - 9; Nillson-Cantell, 1927:2, fig, 1. 

LOCALITIES. "Ob'" st. 28 (65°34 1S., 109°12 'E., depth 515 - 550 m, 
spe c .), 335 (67°45 1 S., 147°10'E., depth 900 - 920 m). 

DISTRIBUTION. This species was previously known only from the Ross 
Sea, at 550 m. The Soviet Antarctic Expedition found it also at high 
antarctic latitudes and west of the old locality. 

Scalpellum brevicarinatum Hoek 

Hoek , 1883:82 , pl. III , fi g. 22 . 

LOCALITIES. "Ob'" - st. 285 (59°25 1S., 97°23'E., depth 4540 m, 4 
spec . ) and 28 (65°34 1S,, 109°12'E., depth 515 - 550 m, 1 spec.). 

DISTRIBUTION. Hoek (1883) found this species in the "Challenger" 
colle c tion in two stations -46°46 1S., 45 °31 'E., depth 2475 m; 46°16 1S., 
48°21 'E., depth 2880 m. 

Scalpellum annandelei Calman 

C alman, 1918: 109, text-fig. 3. 

LOCALITY. "Ob'" - st. 78 (40°S., 172°30'E., 240 m, 4 spec.). 
DISTRIBUTION. Calman (191 8) described this species from animals 

found in the Gulf of Aden at 2160 m and between Java and Australia at 
1260 m. 

Scalpellum triangulare Hoek 

Hoek, 1883: 130 , pl.III, figs.17 -18 , pl.XI, fig.4. 

LOCALITY. "Ob'" - st. 53 (near Balleny Islands, depth 660 m, 1 spec.). 
DISTRIBUTION. This species has been described by Hoek (1883) from 

the "Challenger" material, from 37°17 1S., 53°52'W., at 1080 m. 
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254 THE EUPHAUSIID FAUNA OF THE ANTARCTIC AND NOTAL REGIONS 

N. B. Lomakina 
(Zoological Institute of the Academy of Sciences of the U. S.S. R . ) 

The Euphausiacea are a small order of crustaceans containing 85 species 
which are widespread in the World Ocean. Among them there are many 
species which are represented by enormous numbers of individuals. As 
a result these crustaceans are of considerable importance to the fishing 
and whaling industries. The euphausiids serve as food to the baleen 
whales, many commercial fish, seals, and sea birds. The role of the 
euphausiids is especially important in antarctic waters, where the "krill" 
(Eu p ha us i a superb a), the most important species of the antarctic 
macroplankton, is found in numerous quantities. It forms very rich feeding 
grounds for migrating whales, extending over many tens and hundreds of 
square miles of antarctic waters. The importance of Eu p ha us i a 
superb a has recently become even greater since they may be able to be 
used as food. 

In addition to their purely economic importance, the euphausiaceans 
may serve as ideal indicators for the movements of water masses of 
different origins. Their adaptation to specific latitudinal zones also makes 
them useful in determining zoogeographical limits. 

The euphausiaceans have not been studied to the same extent in different 
parts of the world. They have been most thoroughly studied in the most 
active fishing and whaling areas, and especially in antarctic waters. 

Collections of euphausiaceans have been made by many round-the-world 
and antarctic expeditions, for almost 100 years: "Challenger" (1873 -1876), 
"Belgica"(1897-1899),"Valdivia" (1898-1899), "Gauss" (1901-1903), Swedish 
Antarctic Expedition (1901-1903), National Antarctic Expedition ("Discovery") 
(1901-1904), "Scotia" (1902-1904), "Terra Nova" (1910), "Aurora" (1911-1914), 
"Norvegia" (1927 -1931), "Vikingen" (1929 -1930), "Dana" (1928 -1930), 
"Discovery II" (BANZARE; 1929 - 19 31) . The richest is the collection of 
the three vessels "Discovery", "Discovery II", and "W. Scoresby", from 
19 2 6 to the present. In the last decades the least-known parts of the 
southern and southeastern Pacific have also been investigated by the New 
Zealand Expedition "Lachland" (1951), the Japanese expedition "Soya" 
(1958), and the American expeditions "Downwind" (1957 - 195 8) and 
"Monsoon" (1960 - 1961). 

255 As a result of these expeditions a tremendous collection of euphausiaceans 
from all over the world and especially from antarctic waters has been 
sampled. The literature on antarctic euphausiaceans is very rich (Sars, 
1885; Hansen, 1908a; 1908b, 1911, 1913; Tattersall, 1908, 1913, 1918, 

[NOTE. Abbreviations used in this chapter: ad, = adult/s; imm. = immature; j. or juv. = juvenile/s; 
spec. = specimen/s; st. = station/s.] 
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1924; Zimmer, 1914; Rustad, 1930, 1934, Ruud, 1932; John, 1936; 
Sheard, 1953, etc . ). Brief data on antarctic euphausiaceans are also 
found in Zimmer and Gruner' s monograph (1956). The distribution of the 
antarctic macroplankton is dealt with by Mackintosh, 1934, 1937, Foxton 
(1956), etc. There is a series of excellent monographs and articles on the 
most important food species (chiefly Eu p ha us i a superb a) (Fraser, 
1936; Bargmann, 1937, 1945; Barkley, 1940; Marr, 1956; Baker, 1959). 
After the manuscript was finished the very authoritative study of Marr 
appeared (1962) which treated the distribution and biology of Eu p ha us i a 
superb a. As far as possible I used these new data in the present work . 

In spite of the extensive literature dealing with antarctic euphausiaceans, 
there are a number of species for which the data are as yet insufficient to 
establish a map of their distribution. The euphausiaceans of the notal 
area of the Indian Ocean and of the southeastern Pacific have been in
sufficiently studied. The existing data are fragmentary and scattered in 
different papers, some of them contradictory or requiring further con
firmation. Brinton's monograph (1962) recently appeared which fills the 
gap on the distribution of the euphausiids in the Pacific. 

There were no studies by Soviet scientists on the euphausiaceans of the 
southern hemisphere until the investigations of the Soviet Antarctic 
Expedition (SAE). The collections made by the "Ob'" 1955 - 1958 supplied 
rich data on the distribution of the euphausiaceans in the South Pacific and 
Indian Oceans.,:, The present study summarizes the distribution of the 
antarctic and notal species and includes maps of distribution based on the 
"Ob'" collections and published data . The delimitation of the different 
areals enabled me to find some rules for the distribution of the 
euphausiaceans and to separate different faunistic regions on the basis of 
their distribution. The present study does not deal with morphological 
descriptions. Dichotomous tables are included for the identification of the 
families, genera and species of the antarctic and notal euphausiaceans. 
Special morphological features are given only for species with great 
variability. 

I would like to express my gratitude to P. V. Ushakov, A. P. Andriyashev, 
and K. A. Brodskii, participants in the SAE, for their valuable advice and 
suggestions in preparing the present work and also to S. V. Vasilenko of 
the Zoological Institute for his great help in working out the distribution 
maps. 

The euphausiaceans of the SAE have mainly been sampled with a Kl 00 
net of 100 cm diameter (the cylindrical part of No. 9 mesh, the conical one 
of No, 15 in the upper part and No. 23 or No. 38 in the lower); 14 samples 
were taken with a Hansen net (50 cm diameter, the cylindrical part of 
No. 15 mesh, the conical of No. 23) and a few samples with a Juday 
plankton net, a Bogorev-Rass net, or a ring-trawl. Most of the samples 
were taken by oblique hauls and can therefore give no information about the 
vertical distribution of the species. 

The euphausiaceans studied in this work were found in 202 stations (97 
258 in the antarctic region, 70 in the notal, and 35 in the tropical and sub

tropical regions (Figure 1 ). Only the warm water species which also settle 
the notal region are discussed in this paper. 

The collection of the SAE contains all the species previously known from 

• Brief data on the euphausiaceans of the SAE has been published by N. 8. Lomakina (1958). 
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(256, 257) 

FIG URE 1. Map of the plankton stat ions of the "Ob'" (1 955 - 1958) 

! -Antarctic divergence: 2-Antarctic convergence; 3 - Subtropical convergence; 
4-stations which yielded Euphausiacea; 5- stations without Euphausiacea. (On all the 
maps except Figure 8, the convergence is indicated according to Brodskii, 1959). 
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the antarctic and notal regions and also a few species recorded for the first 
time at these southern latitudes. 

Species peculiar to the antarctic and notal regions: 

Fam. BENTHEUPHAUSIIDAE 

Bentheuphausia amblyops (G. 0. Sars) 

Fam. EUPHAUSIIDAE 

Euphausia recurua Hansen 
E. lucens Hansen 
E. uallentini Stebbing 
E. frigida Hansen 
E. superba Dana 
E. crystallorophias Holt et Tattersall 
E. similis G. 0. Sars 
E. similis var. armata Hansen 
E. 1imilis var. crassirostris Hansen 
E. mucronata G. 0. Sars 

E. spinifera G. 0. Sars 
E. longirostris Hansen 
E. triacantha Holt et Tattersan 
Thysanoessa gregaria G. 0. Sars 
T. uicina Hansen 
T . macrura G. 0. Sars 
Nematoscelis megalops G. 0. Sars 
Nematobrachion boopt. (Calman) 
Stylocheiron maximum Hansen 

In addition to these species there are also some "foreign" species in the 
SAE collections - species which live chiefly in the tropical and subtropical 
regions but which sometimes also reach the northern part of the notal 
region. Such are Thysanopoda acutifrons Holt et Tattersall, 
Nyctiphanes australis G.0. Sars, N. capensis Hansen, 
P s e u de up ha us i a 1 at if r on s Hansen, Sty 1 o ch e iron e 1 on g at um 
G.0. Sars, S. longicorne G.0. Sars. 

These species will be referred to in a special paper; here they are 
mentioned only with relation to their presence in the notal region. 

Dichotomous Key to the Families, Genera, and Species of 
Euphausiacea found in the Antarctic and Notal Regions 

1 (2). All 8 pairs of thoracopods well developed. Endopodites of pleopods 
I and II of the male not modified into petasmas. Eyes reduced . No 
luminescent organs. Exopodite of uropods with transverse suture .. . . 
(Fam. Bentheuphausiidae) Bentheuphausia amblyops (G. 0. Sars) (p . 267) 

2 (1). Thoracopods VIII and sometimes VII rudimentary. Endopodites of 
pleopods I and II of males modified into petasmas. Eyes developed. 
Luminescent organs present on eye stalks, on coxae of thoracopods II 
and VII and on abdominal segments I to IV. No transverse suture on 
exopodite of uropods .................... (Fam. Euphausiidae) 

3 (36). Eyes more or less round, without process. None of the 
thoracopods elongated and modified into predatory legs. 

4 (9). Endopodite of thoracopod VII developed and segmented. 
5 (6). Endopodite of thoracopod VII short but normally segmented (5 

259 segments). Scaphocerite triangular with hairy lobe, oriented forward. 
Huge form, reaching 45 mm ............................ . 
. . . . . . . . . . . . . . . . . . . . Thysanopoda acutifrons Holt et Tattersall 

6 (5). Endopodite of thoracopod VII as long as other endopodites, but 
formed of only two segments. Scaphocerite foliaceous, directed upward 
and backward (females with brood pouch). . .... ....... .. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . (Genus Nyctiphanes G. 0. Sars) 
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7 {8). The second segment of the antennular shaft with protruding lamella 
at the inner upper edge; third segment in the male with minute hairs 
at the internal edge ............ . Nyctiphanes australis G. O. Sars 

8 {7). The second segment of the antennular shaft without protruding 
lamella; third segment in the male with a row of spiniform setae at 
the internal edge . . . . . . . . . . . . . . . . Nyctiphanes capensis Hansen 

9 (4). Endopodite of thoracopod VII rudimentary and unsegmented. 
10 (11). No rostrum; carapace runs distally in a long frontal plate with 

broad and cut-off end, Eggs in brood pouch ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . Pseudeuphausia latifrons Hansen 

11 (10), Rostrum present; carapace without frontal plate. No brood 
pouch. . .......................... (Genus Euphausia Dana) 

12 {13). Two pairs of denticles at the inferior edge of the carapace. 
Scaphocerite of male directed upward or slightly bent backward ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . Euphausia recurva Hansen (p. 268) 

13 (12). One pair of denticles at the inferior carapace edge or (seldom) 
no denticles at all. 

14 (25). Abdominal segments without denticles. 
15 (18). Posterior edges of abdominal segments I and II with small 

rounded dorsal process, Scaphocerite forked and directed forward 
16 (1 7). Frontal plate narrow, rostrum long, slender and reaching 

anterior edge of the eyes. . .......................... . 
. . . . . . . . . . . . . . . . . . . . Euphausia si.milis G. 0. Sars (p. 288) 

1 7 (16). Frontal lobe broad, rostrum short not reaching anterior edge of 
eyes ......... Euphausia si.milis var. crassirostris Hansen (p. 292) 

18 (15). Posterior edges of abdominal segments I and II straight. 
Scaphocerite, if present, differently shaped. 

19 (20). Distal segment of mandibular palp long and slender, 7 times 
longer than broad. Scaphocerite large, covering almost whole width 
of second antennular segment. Largest euphausiacean {32 to 60 mm) 
.......................... Euphausia superba Dana (p. 280) 

20 (19). Distal segment of mandibular palp short and broad, 3 times 
longer than broad. 

21 (22). Rostrum long, slender, reaching anterior edge of eyes. No 
scaphocerite ... Euphausia crystallorophias Holt et Tattersall (p . 295) 

22 (21 ). Rostrum scarcely marked, a small triangle. Scaphocerite present, 
with a small lobe. 

23 (24). Scaphocerite small but evident, triangular (in lateral view), 
directed forward and upward. A longitudinal carina on third antennular 
segment exceeding the oblique distal edge. Small forms, length 11 -

260 18 mm ..................... Euphausia lucens Hansen (p. 270) 
24(23). Scaphocerite small, inconspicuous. The longitudinal carina on 

third antennular segment lower than in E. lucens, with an almost 
square distal end .............. Euphausia frigida Hansen (p. 275) 

25 (14). Abdominal segments III - V or only segment III with dorsal 
denticle or outgrowth. 

26 (31 ). Dorsal denticles on abdominal segments III - V well developed. 
27 (28). Lateral sides of carapace with blunt denticle in the hepatic sector 

(anterior third of carapace). Scaphocerite broadly split into 4 - 6 
processes ............... . Euphausia spinifera G. 0, Sars (p. 294) 

28 (27). Lateral sides of carapace without denticle. Scaphocerite bi
furcated. 
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29 (30). Posterior edges of abdominal segments III - V incised. Denticle 
on the inferior part of the carapace situated in an incision above the 
inferior edge (as in E . spin if er a) ...................... . 
. . . . . . . . . . . . . . . . . . . . . . Euphausia longirostris Hansen (p . 296) 

30 (29). Posterior edges of abdominal segments III - V straight. Denticles 
of the carapace situated on the very inferior edge of the carapace .... 

. . . . . . . . . . . . Euphausia triacantha Holt et Tattersall (p. 297) 
31 (26). Dorsal denticle or outgrowth only on abdominal segment III. 
32 (35). Dorsal denticle short and thin. Rostrum short, not reaching 

anterior edge of eyes. 
33 (34). Scaphocerite with a horizontal lobe, protruding forward as a 

broad and rounded plate. Rostrum a small and pointed triangle ... 
. . . . . . . . . . . . . . . . . . . . . . . Euphausia vallentini Stebbing (p. 274) 

34 (33). Scaphocerite a bifurcated plate. Frontal plate short, rostrum 
reduced ...... . ......... Euphausia mucronata G. 0.Sars (p. 294) 

35 (32). Dorsal denticle small, sometimes rounded or with cut-off tip. 
Rostrum long, slender, reaching anterior edge of eyes. Scaphocerite 
bifurcated .. . . ...... Euphausia similis var. armata Hansen (p. 289) 

36 (3). Eye of different shape with transverse outgrowth. Thoracopods 
II or III elongated and modified into predatory legs. 

37 (44). Thoracopods II elongated and modified into predatory legs. 
38 (43). Last two segments of predatory legs with strong setae on the 

tips and sides. Eyes elongated oval; upper side narrower than lower. 
(Genus Thysanoessa Brandt). 

39 (40). Abdominal segment VI somewhat shorter than segments IV and 
V together (length of segment VI twice its height). Rostrum of variable 
shape, more often lanceolated. Eyes large. Body short, massive. 
Length 8.5 -11 to 16.5 mm. [?]. Petasma (see Figure 2, a):terminal 
appendage with sharp and prominent distal external corner; proximal 
appendage with triangular distal widening and a denticle .. ....... . 
. . . . . . . . . . . . . . . . . . . . . Thysanoessa gregaria G. 0. Sars (p. 302) 

40 (39). Abdominal segment VI equals the length of two previous segments 
together (length of segment VI three times its height). Rostrum 
triangular with broad base and pointed tip. Eyes medium sized. Body 
straight. 

41 (42). Upper antennular flagellum as a rule longer than the two distal 
segments of the shaft. Length 12 - 13 to 1 7 mm. Petasma (Figure 2, 
b): terminal appendage slightly broadening distally; proximal 
appendage without denticle ....... Thysanoessa vicina Hansen (p. 308) 

42 (41 ). Upper antennular flagellum as a rule shorter than two distal 
shaft segments. Large-sized form: length 18 -19 to 28.5 mm (females). 
Petasma (Figure 2, c):distal part of the terminal appendage appears as 
a broadened lobe with a median concavity; proximal appendage with thin 
and curved tip ........... Thysanoessa macrura G. 0. Sars (p. 309) 

43 (38). The setae on last two segments of predatory legs form a distal 
bundle of strong apical needles; sides of the segments bare. Terminal 
segment of thoracopods I flattened, with strong setae disposed like a 
comb). Eyes large, upper and lower part approximately equal ..... 

. . . . . . . . . . . . . . . . . Nematoscelis megalops G. 0. Sars (p. 312) 
44 (37). Thoracopods III modified into predatory legs. 
45 (46). Predatory legs straight, with long terminal segment provided with 

a tuft of terminal setae (as in Ne mat o s c el is); fourth segment with 
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characteristic bend in the proximal part. Endopodite of thoracopods 
VII formed of complete number of segments (5). Eyes large, upper 
part much broader than lower .......... . ....... . .. . 
. . . . . . . . . . . . . . . . . . . . Nematobrachion boopis (Calman). (p. 317) 

FIGURE 2. Petasmas of Th ysanoessa g re ga ria (a), T, vicina (b) a nd T, ma crur a (c). 

1-term inal appendage; 2 - proxima l appendage. 

46 (45). Predatory legs with broadened sixth segment and short terminal 
segment. The strong and curved setae on the sixth and seventh seg
ments form a pince r. Endopodite of seventh thoracopod rudimentary . 
Eyes elongated, irregular in shape (Genus Stylocheiron G. 0. Sars). 

47 (50). Predatory legs with subchela. Eyes with many crystalline cones 
in the upper side. Small animals, 10 -16 mm. 

48 (49). Abdominal segment VII almost three times as long as segment V 
262 ..... ..... ........... Stylocheiron elongatum G. 0. Sars 

49 (48). Abdominal segment VII only slightly longer than segment V .... 
. . . . . . . . . . . . . . . . . . . . . Stylocheiron longicorne G. 0. Sars 

50 (47). Predatory legs with chela. Eyes large, without crystalline 
cones. Large animals, 20 - 30 mm ............ . . ......... . 
. . . . . . . . . . . . . . . . . . . . . . Stylocheiron maximum Hansen (p . 31 7) 

ORDER EUPHAUSIACEA 

Fam. BENTHEUPHAUSilDAE 

The family contains one genus with a single species. 

Bentheuphausia amblyops G. 0,Sars, 1883 

Sars, 1883:23 (Thysanopoda I amblyops); Sars, 188fi:109, pl.19, fig . 4; Hanse n, 1905a:25; 
Zimmer , 1909:5, fi g. 1- 3; Hanse n, rnl0:80; 1912:206; Zimmer, rnl4: 41 6; Hanse n, 1915:60; 
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Tattersall, 1925:5 ; 1926:12; Illig, 1930:490, fig.174-181; Ruud, 1936:6, 17 ; Tattersall, 1939:212; 
Einarsson, 1942: 278 - 284; Banner, 1949: 7, pl. I, fig. 19; 1954 : 32 ; Ponomareva, 1955: 289, tab, 1; 
Boden, Johnson and Brinton. 1955: 294, fig. 5; Brinton, 1962: 75, fig. 8. 

LOCALITIES. St. 57, on the wire 3000 - 0 (1 female 45 mm long) and 
132, horizon 2000 - 0 (1 juvenile 11 mm long). 

DISTRIBUTION (Figure 3). Bathypelagic and panoceanic species. 
Distributed from the boreal to the antarctic region. Northernmost report 
in the Atlantic - west of Ireland and in the Pacific - near the Commanders 
and in the Gulf of Alaska. The southernmost report until now is the station of 
the "Challenger" near Tristan da Cunha, and at 50°S. south of Australia. 
The expedition on the "Monsoon" (1960 - 1961) reported this species from 
54°29'S. southwest of New Zealand (Brinton, 1962). 

The SAE found B . am b 1 yo p s in the antarctic Pacific, northwest of 
Balleny Islands (st. 57) as well as in the Indian Ocean (in the tropical region, 
east of Madagascar). 

The species is found as a rule below 600 m (to the greatest oceanic 
depths). 

Fam. EUPHAUSIIDAE 

Genus Euphausia Dana 

Of the 31 spec ies of this genus 4 have been found in the antarctic region, 
3 in the notal region, and another 4 are found in both the notal and sub
tropical regions. 

Euphausia recurva Hansen, 1905 

Hansen, 1905b:13; 1912:233, pl.?, fig.3a-n; 1913 : 26 ; Zimmer, 1914:423; Hansen, 1915:78; 
1916:642; Tattersall, 1914:17; 1925:6; Illig, 1930:494; Sheard, 1953:32; Boden, 1955:342; Boden, 

Johnson and Brinton, 1955:324; fig.19a- e ; Brinton, 1962: 119, fi g. 34. 

LOCALITIES. St . 135, 3000-0 (1 female); st.257, 500-0 (5 females, 
3 juv. ); st. 259, 100 - 0 (7 spec.); 200 - 0 (1 female, 1 male); 550- 0 (4 
females, 2 males) st. 260, 500 - 0 (1 female); st. 264, 500 - 0 (1 juv . ); st. 
266, 500 - O (2 spec., 1 ad. male); st. 306, 500 - 0 (1 spec,); st. 343, 600 - 0 
(many ad. and juv. ); st, 345, surface (2 spec.); st. 346, 500 - 0 (3 females, 
5 males}; st. 423, 1000- 0 (1 spec.) ; st. 424, 500- 0 (7 spec.); 1000- 0 (5 
spec,); st. 428, 100 - 0 (3 spec.); st. 437, 500 - 0 (1 female); st. 439, 500 - O 

264 (many ad. females and males); 1000-0 (8 imm. ); st. 440, 500- 0 (many ad. 
and juv.); 2000-0 (many ad. and juv. ); 2000-0 (many ad. and juv. );st. 441, surface 
(9 males); 500 - 0 (many females, males, and juv. ). 

DISTRIBUTION (Figure 4). Tropical-subtropical species with 
circumglobal distribution in the southern hemisphere. Bipolar in the 
Pac ific. 

In the northwestern Pacific, the distribution of E. recur v a is associated 
with the system of the Kuroshio Current: it has been found in the northern 
part of the South China Sea (Hansen, 1916), off the coast of Japan at 31-40°N. 
(Hansen, 1912) and between 40 - 43°N. in the central and eastern Pacific 
(Brinton, 1962). Found also around Hawaii (Hansen, 1915) and in the 
California Current at 20°N. (Brinton, 1962) . Not found in the equatorial 
region. In the South Pacific reported north of New Zealand (Tattersall, 1924), 
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along the eastern coast of Australia from 16 to 39°S. (Sheard, 1953) 
and at 36°29'S. in the central part of the ocean; also along the South 
American coast - 29°33'S., 81 °34'W. (Hansen, 1915 ) and the Chilean coast 
(Brinton, 1962). 

The Soviet Antarctic Expedition found this species in 1 7 stations of the 
subtropical region and the northern parts of the notal region. There are 
10 stations in the Pacific (numerous findings from 32°20 1W., 76°57'W. to 
37°52'S., 109°30'W.) and 3 near southeastern Australia. The species is 
widespread in the South Atlantic and Indian Ocean, from 18 - 19° to 40°S. 
(Tattersall, 1924). The northernmost station in the Indian Ocean found by 
the SAE was at the Mascarene Islands (st. 135). 

The reports from the equatorial Indian Ocean and the Canaries (Illig, 
1930) are questionable and therefore not mentioned on the map. 

Found usually from the surface to 500 m. There are isolated findings 
in the deep sea: near South Africa at 1845 m (Tattersall, 19 25); near the 
Mascarene Islands in the 3000 - 0 layer (SAE). At the surface it is more 
frequently found at night. In Australian waters the species is concentrated 
during the day mainly between 100 - 200 m, and rises during the night to 
25 - 50 m (Sheard, 1953). 

Euphausia lucens Hansen, 1905 

Sars, 1885:80, pl,13, fig.7 - 17 (E. splendens, pan); Hansen, 1905a:9, 1911:26: fig.8; 

Tattersall, 1913:878; Hansen, 1915:84; Zimmer, 1915:178; Colosi, 1917 :183, pl.14, fig.6-8; p.186, 

pl.14, fig.9-10 (E. uncinara); Tattersall, 1924:19; 1925:7; Illig, 1930:499; Hardi and Gunther, 

1935: 208; John, 1936: 205; fig . 7 - 11, 30a; Sheard, 1953: 33 ; Boden, 1955: 341 : Bary. 1956: 440 - 442, 

fig. 8; Hart and Currie, 1960:271. 

LOCALITIES. St. 71, 200- 0 (1 female}; st. 75, 100- 0 (many}; st. 96, 
600 - 0 (many); st. 97, 750 - 0 (1 spec.); st. 98, 500 - 0 (3 spec.); st. 344, 
500- 0 (4 spec.); st. 345, 500 - 0 (1 spec.); st. 348, 500 - 0 (many}; st. 351, 
500 - 0 (many}; st. 352, 700 - 0 (many}, 1000 - 0 (many}; st. 354, 200 - 0 
(many}; st. 357, 500 -0 (4 spec.); st. 359, 500- 0 (many males); st. 391, 
500 - 0 (21 spec.}; st. 392, 500 - 0 (6 spec.); st. 393, 500 - 0 (10 spec.); 
st. 394, 500- 0 (1 spec.); st. 395, 500 - 0 (12 females, 1 male); st. 396, 
500 - 0 (3 spec.}; st. 397, 500 - 0 (4 females, 1 male}; st. 420, 500 - 0 (1 
spec.); st. 422, 500 - 0 (1 spec.); st. 441, 500 - 0 (1 spec.}; st. 447, 500 - 0 
(many}; st.448, 500-0(1 spec.); st.449, 500-0(many); st.450, 500-0 
(3 spec.}; st. 469, 250- 0 (23 spec.); st. 477, surface (3 spec.}; st. 481, 
70 - 0 (many); st. 484, 50 - 0 (many females, males, ad. and juv. }. 

DISTRIBUTION (Figure 5). Notal, circumpolar species, not yet 
found in the central part of the antarctic Indian Ocean (35° - 100°E. }. 
Mainly distributed in the northern and central parts of the notal region, 
rarer in the southern part. There are no records south of the Antarctic 

266 convergence. The species has been found in 31 stations of the SAE (great 
numbers found in 11 stations, 1 - 23 specimens found in others). The 
southern boundary of the distribution of E. 1 u c ens runs at an average 
between 50° and 55°S. in the Pacific and between 45° and 48°S. in the 
eastern Indian Ocean. To the north the limits are set by the Subtropical 
convergence and the species is distributed further north with the Peru, 
Falkland and Benguela currents, as reported by many expeditions (Zimmer, 
1914; Hansen, 1915; Colosi, 1917) as well as by the SAE (along the South 
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(266, 267 ) 

FIG URE 5. Distribution of Eu p ha us i a 1 u c ens 

1-Antarctic divergence; 2-Antarctic convergence; 3 - Subtropical convergence; 
4-reports by SAE; 5-reports by foreign expeditions. 
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American coast) . It is found north of the notal region also between 
Australia and New Zealand (SAE, st. 344 , 345, 348). It goes farthest north 
with the Benguela Current , where it has been reported from 23°S. (Boden, 
1955 ). Of the notal Euphausiacea E. 1 u c ens has the greatest affinity to 
warm water. The temperatures in the colle cting stations were between 5 
and 18°C. (data of the SAE). In addition to oblique hauls this species has 
been found in the collections of the SAE mainly in shallow horizons: 
50 - 0, 70 - 0, 150 - 0. It is also numerous in surface hauls (50 - 0) in the 
Benguela Current (around 28°30'S.; Boden, 1955). 

Euphausia vallentini Stebbing, 1900 

Sa rs, 1885:80, pl.13, fig.7-17 (E up ha u sia s p lendens. part.); Ste bbing, 1900:545, pl.37 ; 

Holt and T attersall , 1906:3; Tattersall, 1908:13 , pl. 4 , fi g. 4- 6; Hansen , 1911:30; 1 913:32 , pl. 5, fig. 

l a - f; Zimmer, 1914 : 427; 1915:178; T att ersa ll, 1924 :21 ; Illig , 1930 : 499; Rustad, 1930:8, 31, pl. III; 

Mackintosh , 1934 : 76, 85, 94, 103; Hard y and Gunther , 1 935:217; fi g. 94; John, 1936:211; fig. 12-14, 

30b; Mackintosh , 1937: 402; 4 04 ; Sheard , 1953 : 32; Ba ry, 1956: 442, 444, fig. 11. 

LOCALITIES. St.71, 200-0 (14 spec.}; st.75, 100-0 (17 spec.); st. 
255, 500 - 0 (1 imm. ); st. 274 , 500 - 0 (1 spec.); st. 289, 200 - 0 (4 spec.); 
500 - 0 (4 spec.); st. 292, 200 - 0 (1 spec.); st . 294, 500 - 0 (15 spec.); st. 
359, 500 - 0 (4 spec.); st. 363, 500 - 0 (14 spe c .) ; st. 364, 500 - 0 (7 spec.); 
st. 387, 500 - 0 (6 spec.); st. 388, 500 - 0 (4 females, 1 male); st. 389, 
500- 0 (1 female, 1 male); st. 390, 500 - 0 (1 juv. ); st. 391, 500 - 0 (4 
females, 1 male, 2 juv. ); st. 397, 500 - 0 (2 females, 1 male, 4 imm. spec.); 
st. 398, 500 - 0 (12 females, 2 males, 6 juv. }; st. 415, 500 - 0 (1 spec.), 
1000-0(many); st.416, 400-0{3juv.) ; st.417, 500-0(4juv.), 1000-0 
(many); st. 419, 100 - 0 (2 spec.); 1000 - 0 (1 spec.); st. 450, 500 - 0 (2 
spec.); st. 454, 500 - 0 (4 spec.); st. 455, 1000 - 0 (1 spec.); st. 464, 500 - 0 
(5 spec.) ; 1000 - 0 (3 spec . ); st. 466 , 500 - 0 (1 spec.), 1000 - 0 (20 spec.); 
st. 467, 500 - 0 (3 spec.); st. 469, 250 - 0 (10 spec.). 

DISTRIBUTION (Figure 6). Notal, circumpolar species. The reports 
come mainly from north of the Antarctic convergence and the southern half 
of the notal region. The Soviet Antarctic Expedition found this species in 
28 stations, 22 situated in the notal region and 6 in the northern part of 
the antarctic region. The usual number of specimens in a sample was 
1 - 7, more rarely 14 - 20. The southern limit of the distribution of 
E. v a 11 en tin i in the eastern Pacific corresponds to the Antarctic 
convergence. In the western Pacific and in the eastern Indian Ocean it is 
found south of the convergence between 52°32'S., 57°42'W. (st. 274) and 
60°04'S., 165°58'E. It has also been found in the northern part of the 
antarctic region, in Drake Passage (st. 464) and in the area of South 
Georgia (Mackintosh, 1934; Hardy and Gunther, 1935). 

Most reports from the antarctic region are from the fall-winter period, 
when, as shown by John (1936), there is a southward movement of sub
antarctic surface waters in the area of the Antarctic convergence. In the 
notal region, E. v a 11 en tin i occupies mostly the coldwater areas. The 
northern boundary of its distribution lies at an average around 45°S. and 
corresponds generally with the northern limit of E. tr i a cant ha. There 
are scattered findings in the zone of the Subtropical convergence in the 
western Pacific (stations of the "Challenger", "Discovery II", BANZARE). 
Only isolated specimens have been found north of the Subtropical 
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convergence, in the area of the Falkland Current at 3 8°S. (Zimmer, 1915) 
and at 32°15'S. (Hansen 1913), E. vallentini has been recorded chiefly 
in the superfic ial layers during the whole year; the species has a diurnal 
vertical migration (Hardy and Gunther, 1935). According to the SAE the 
temperature limits of the species are from 2° to 8-10°, with the optimum 
around 3° - 6°. Southwest of New Zealand it has been found at 8° - 9° (Bary, 
1956) and south of the east coast of Australia, at 45 - 59°S. (Sheard, 1953) 
it has been found between the limits 1 ° and 9°. 

Euphausia frigida Hansen, 1911 

Tattersall, 1908:14 (E u p hausia sp. ): Hansen, 1911:27, fig.9: 1913:30, pl.3, fi g. 4a-b, pl.IV, 
fig.la-d; Zimmer, 1914:427; Tattersall , 1924:20; Rustad, 1930:14, 33, 43 , 46-54, fig.27-34, pl.III ; 
Ruud, 1932:52; Rustad , 1934:13 - 18, 34, 42-44; Mackintosh, 1934:76, 86, 93,102; Hardy and Gunther, 
1935: 201 - 207, and others; John, 1936: 214, fig. 10, 11, 15, 30c; Mackintosh , 1937: 372 , 4 03, 4 04 ; 
Sheard, 1953:32; Mackintosh, 1960:626. 

LOCALITIES. St. 36, on the wire 3700 - 0 (6 spec.); st. 50, 200 - 0 (20 
ad., many juv . ); st. 52, 200 - 0 (2 males) ; st. 57 (on the wire 2000 - 0 (4 
spec.); st. 104, 500 - 0 (mass); st. 112, surface (mass); st. 171, 100 - 0 
(1 spec.); st. 172, 500 - 0 (4 spec.) ; st. 216, 500 - 0 (1 spec.); st. 242, 
200 - 0 (1 spe c .), 500 - 0 (1 spec.); st. 246, 200 - 0 (1 spec.); st. 249, 200 - 0 
(8 spec., 1 juv. ); st. 252, 200 - 0 (1 spec.); st. 281, 300 - 0 (1 spec.); st. 
285, 200-0 (9 females, 1 male); st.287, 200-0 (12 spec.); st.289, 500-0 
(6 spec.); st. 363, 500 - 0 (1 ad., many juv. and larvae); st. 364, 500 - 0 
(25 spec.); st. 365 , 500- 0 (12 ad. and 14 juv. ); st. 366, 500- 0 (2 spec.); 
st. 367, 500 - 0 (1 spec.); st. 368, 600 - 0 (3 spec.); st. 378, 500 - 0 (3 spec.); 
st. 384 , st. 500- 0 (4 spec.), 1000 - 0 (28 spec.); st. 385, 500 - 0 (6 females, 
2 males); st. 386, 500 - 0 (several juv. ); st. 387, 500 - 0 (many); st. 388, 
500 - 0 (many juv. ); st. 401, 500 - 0 (6 females, 4 males, 1 juv., 7 imm. ); 
st. 402, 500 - 0 (4 females, 2 males, 9 juv. ); st. 403, 500 - 0 (1 male); st. 
408, 500 - 0 (6 spec.); st. 409, 500 - 0 (5 females, 2 males, many juv. ); 
st. 410, 500 - 0 (3 imm. ); st. 411, 1000 - 0 (12 spec.); st. 453, 500 - 0 (2 
spec.); st. 454, 500 - 0 (3 spec.); st, 455, 500- 0 (4 spec.), 1000 - 0 (many); 
st.456, 500-0 (5 spec.); st.457, 500-0 (17 spec.); st.461, 500-0(7spec.); 
st. 462, 500 - 0 (many); st. 463, 500 - 0 (8 spec.); st. 464, 500 - 0 (6 spec.), 
1000 - 0 (9 spec.); st. 465, 500 - 0 (imm. ). 

DISTRIBUTION (Figure 7). Antarctic, circumpolar species. 
Distributed in the northern part of the antarctic region between the Antarctic 
divergenc e and the Antarctic convergence. There are also isolated reports 
from north of the convergence in the southern part of the notal region, but 
there E. frigid a is found only rarely and in small numbers. The 
northernmost of these localities is situated north of Kerguelen (46°55'5S., 
70°15'E.; Tattersall, 1924) and between Falkland and South Georgia (to 
49°S.; Hansen, 1911, 1913; John, 1936). It has been found somewhat north 
of the convergence in the Pacific (approximately to 56°54°S., John, 1936) 
and also in Drake Passage (SAE, st. 453, 455, 465). The southern 
limits of the specie s correspond quite well to the Antarctic divergence, both 
in the Indian Ocean and in the western Pacific. There are only two stations 
with E. frigida slightly south of the Antarctic divergence (SAE, st. 52 and 
37 8). In the eastern Pacific the localities recorded by SAE do not reach 
the divergence , and therefore it is impossible to establish the southern 
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FIGURE 6. Distribution of Euphausia vallentini 

Legend as in Figure 5. 
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FIGURE 7. Distribution of Euphausia frigida 

Legend as in Figure 5. 
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limit of distribution of E. frigid a there. Also for the eastern Atlantic 
274 the distribution data on E. fr igida are inadequate. 

The southernmost stations reported are at 67°30'S., 91°33'W. (Rustad, 
1934) and 67°52'S., 175°12'W. (SAE, st. 378); they are beyond the northern 
limits of the pack ice; the species is not found beneath the ice. 

There are no mass gatherings as in E. superb a. The species has 
been found mainly in small numbers by the expeditions. The Soviet Antarctic 
Expedition recorded it at 45 stations, 41 situated in the antarctic region 
and 4 north of the convergence in Drake Passage. Adults and juveniles 
were collected in great numbers only in 7 stations, among them one in the 
area of the divergence (st. 50). In the other stations the number of 
specimens varied between 1 and 28. The temperature limits according 
to the SAE data are -0. 7° to 3° - 4°C; a previous indication is -0.5° to 5°C 
{Rustad, 1930). Throughout the year it is found in the surface layers and 
performs diurnal vertical migration, des cending in the morning to depths 
of more than 200 m {Hardy and Gunther, 1935; Mackintosh, 1934, 1937). 
The area in which E. frigid a reproduces is north of the limit of 
floating ice; the early larval stages are found from October - January 
(Rustad, 1934). 

Euphausia superba Dana, 1852 

Dana, 1852: 654, pl. 63, fig. la - o; Sars, 1885: 82, pl. 14, fig. 1- 4 (E. mu r ra y i ); 1885: 84, pl. 14, 

fig.5-9; 1885:86, pl.14, fig.1-8 (E. antarctica); Holt and Tattersall, 1906 :2; Coutiere, 1906:8; 

Tattersall, 1908:4, pl.1, fig.1-12; Hansen, 1908a :3, 7, pl. l, fig.4a- m; Zimmer, 1913:65 -1 28, 

pl.VIII-XIV, fig.1-5; Hansen, 1913 :27, pl.IV. fig.2a-g; Tattersall, 1913 : 875; Zimmer, 1914:424: 

Hansen, 1915: 79; Tattersall, 1918:6: 1924: 18; Illig, 1930:497; Rustad, 1930: 39, fig. 20 - 26; Ruud, 

1932:20-51, fig,5-17; Rustad, 1934:11, 34; Mackintosh, 1934:76, 93,102; HardyandGunther, 1935: 

208; John, 1936:216, fig.13, 14, 16, 30d; Fraser, 1936:1-122; Mackintosh, 1937:410; Bargmann. 1937: 

327 , 349: 1945: 105- 176; Sheard, 1953: 32; Marr, 1956: 127- 134; Mackintosh, 1960: 626; Marr, 

1962: 36 - 463. 

LOCALITIES. St. 34, 1000 - 0 {many), 1500 - 0 {many); st. 35, on the 
wire 3000 - 0 (many); st. 57, on the wire 2000 - 0 (1 spec.); st. 165, 500 - 0 
(3 imm. ); st. 174, 500 - 0 (1 spec.); st. 202, 1500 - 0 (23 spec.); st. 207, 
100 - 0 (1 male), 500- 0 (1 spec.); st. 215, from "plankton pump" (mass); 
st. 216, 200- 0 (8 imm. }; st. 218, 500 - 0 (1 spec.); st. 221, 200 - 0 (1 male); 
st. 223, 2000- 0 (1 imm. ); 3000- 0 (1 spec.}; st. 229, 500 - 0 (6 spec.); 
st. 231, 200- 0 (11 males); st. 243, 500 - 0 (2 spec.); st. 330, 500- 0 (1 
spec.); st. 367, 2000- 1000 (1 spec.); st. 370, 500 - 0 {mass); st. 371, 500 - 0 
(3 spec.); st. 378, 500 - 0 (2 spec.); st. 381, 500 - 0 (4 spec.), 1000 - 0 (3 
males); st. 384, 1000 - 0 (1 female, 1 male). 

DISTRIBUTION {Figures 8, 24) and general biological properties. 
Economically, Eu p ha us i a superb a is the most important euphausiacean 
of the antarctic region, the largest and the most widespread species of 
this group. Before it was first described by Dana (1852), this species was 
well known by the expeditions and whaling vessels working in antarctic 
waters. 

In economic importance Eu p ha us i a superb a equals all the other 
macroplanktonic animals of the high antarctic latitudes {Mackintosh, 19 34; 
Marr, 1962). The specific property of E. superba to form shoals 
throughout its life cycle have made it an invaluable food resource for baleen 
whales, pelagic fish, seals, and penguins. The young stages and adults of 
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E. superb a (the krill) form the main and sometimes only food of the 
finback whale (Ba 1 a en opt er a phys a 1 us Linn. ) , the main object of the 

275 modern whaling industry, of the blue whale (B. musculus Linn.), the 
humpback whale (Meg apter a nod o s a 1 a 1 and ii Fisher) and the sei whale 
(Balaenoptera bore al is Less.). Aconservativeestimateshowsthat 
during the period between 1933 and 1939, large baleen whales consumed annually 
38 million tons of krill (Marr, 1962). The amounts of E. superba may 
be defined as follows: on a square nautical mile, only the surface shoals contain 
14 million animals, a quantity large enough to fill the stomachs of more 
than 50 whales of average dimensions (Marr, 1962). 

The study of E. superb a, its biology and distribution advanced together 
with the development of whaling. Extensive collections were made by the 
numerous antarctic expeditions and especially by the "Discovery II". A 
rich literature deals with all the aspects of the biology of E. superb a and 
there are special monographs dealing with anatomy, feeding, reproduction 
and growth, life cycle, larval and juvenile stages, and horizontal and 
vertical distribution of this species (Rustad, 1930, 1934; Ruud, 1932; 
Fraser, 1936; John, 1936; Bargmann, 1937, 1945; Barkley, 1940, Marr, 
1956). 

Recently a most exhaustive study on E. superb a was published by 
Marr (1962). This monograph is the result of 20 years of study and sums 
up the long period of work done by the "Discovery" Committee and the National 
Institute of Oceanography on the biology and distribution of antarctic krill. 
Based on the study of all the developmental stages of E. superb a from 
the egg to the adult, of their horizontal and vertical distribution in all the 
seasons of the year, this monograph provides a detailed and exhaustive 
summary of the distribution, life conditions and life cycle of the antarctic 
krill. The work contains 80 distribution maps of the larvae, juvenile 
stages, and adults of E. superba during all the periods of the year. In 
the present paper I briefly present Marr' s conclusions, referring for further 
details to the monograph of this author. 

Unfortunately, the collection of E. superb a gathered by the SAE is 
restricted. The species has been found in 22 stations in the antarctic Indian 
Ocean and western Pacific. The collecting was done during January - April. 
The majority of the localities are in the area of the pack ice and the ice 
barrrier. The northernmost reports come from 60°04'S. and 61 °34'S. -
south of the southern tip of Africa (st. 215, 243). In both these stations 
E. superb a has been found in numbers of more than 10,000 specimens. 
Enormous numbers have also been found on st. 370, near Balleny Island, 
south of the divergence. Mass gatherings of this species in the area of 
the divergence, north of Enderby Land, have been reported before 
(Beklemishev, 1958; Vinogradov and Naumov, 1958; Naumov, 1959; 
Beklemishev, and Korotkevich, 2958). E. superb a obstructed the filter 
of the ship pump and had to be removed by buckets. 

Figure 8 shows the distribution and the relative abundance of two-year
old krill of E. superb a (above 20 mm length) which forms the main food 
of whales in January - March. The maximum abundance and distribution of 
the large krill is observed in summer. The map has been borrowed from 
Marr's work (1962) and supplemented by the data of the earlier expeditions 
("Challenger", "Discovery", Swedish Antarctic Expedition, "Gauss", 

278 "Aurora", "Terra Nova", "Valdivia", "Norvegia", "Vikingen", BANZARE, 
"Discovery II", 1931 - 1935), and also the data of the SAE. The degrees of 
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relative abundance are indicated on the map by circles and squares (data 

of the SAE) of different sizes according to Marr' s legend. 
The circumpolar distribution of E. superb a was known long ago; 

however until recently the antarctic convergence was considered to be the 

distributional limit of this species. The maps (Figures 8 and 24) show that, 

in fact, with the exception of the Atlantic and the western Pacific, the 

northern limit of E. superb a is everywhere situated far south of the 

convergence. Marr established the existing relation between the 
distribution of E. superb a and the superficial flow of antarctic waters. 

The main area of abundance of the krill is the West Wind Drift and the 

Weddell Current which branches to lower latitudes. It follows that the 

circumpolar area occupied by E. superb a is in fact asymmetrical. This 

conclusion reached by Marr is clearly illustrated in the map. In the Indian 

Ocean and especially in the Pacific, the distribution limit of E. superb a 

stops at much higher latitudes than in the Atlantic. The northern limit of 

E. superb a in the Pacific is situated between 66° - 60°S., in the eastern 

Indian Ocean at around 61 °S. and at 57 - 55°S. in the western part, while 

in the eastern Atlantic it is found at 54° - 52°S. and in the western even at 

5 0°S. The boundary of the area of maximum concentrations of this species 

in the Atlantic is, according to Marr, the northern border of the Weddell 

Current, while in the Indian and Pacific oceans it is generally situated 

between the East Wind and the West Wind Drifts (the area of the divergence). 

Only small populations are found in the southern parts of the West Wind 

Drift, and none are found in the northern part (with the exception of the 

Atlantic and western Pacific sectors). Important gatherings are rare in 

this area. One such concentration was found by the SAE north of Enderby 

Land and south of Australia (not far from the divergence). E. superba 

is an indicator of the East Wind Drift and the Weddell Current. It may 

also reach lower latitudes with these currents, chiefly in the area around 

South Georgia and to a lesser degree southeast of Kerguelen and New 

Zealand, where the East Wind Drift, after being diverted by submarine 

ranges, flows in the area of the West Wind Drift. 
The relation between the distribution of E. superb a and the ice cover 

is, according to Marr, a seasonal one. During the winter and spring the 

species lives in the ice, while in summer and fall it is found in open 

waters. 
The study of the vertical distribution of E. superb a revealed (Marr, 

1962) that the krill concentrates in a narrow surface zone between 5 and 

10 m. Maximum concentrations in this zone are found during the night; 

in daytime some swarms migrate down to depths of 40 - 50 m. Below these 

depths there is practically no krill. No seasonal m-igrations have been 

observed. 
Numerous observations of E. superb a concentrations in the super

ficial layers showed that sometimes swarms covering 150 square miles 

and more are formed. The different patches within the swarm are, as a 

rule, scattered with distances of 1 / 4 to 1 / 3 miles between them. The 

dimensions of these secondary swarms vary in size from a few individuals 

to 2000 square meters (Marr, 1962). All the developmental stages of 

E. superba form swarms from the earliest larval stages to adults. Every 

swarm is formed of nearly the same age class. 
E. superb a feeds on phytoplankton, which is grazed from enormous 

surfaces. A special monograph deals with the feeding and filtefing apparatus 
of E. superba (Barkley, 1940). 
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E. superb a is an inhabitant of mainly high antarctic latitudes, and 
spends most of its life at temperatures below zero. In the stations of the 
SAE where E. superb a was found, the temperature fluctuated between 
-1.8 and +l.5°C. This data corresponds to Marr's data (from -1.89 to 
1.45°C) noted in the area of the East Wind Drift. At low latitudes in the 
area of South Georgia the upper temperature limit of the krill is 3.9°C. 

The life cycle of E. superba is completed in two years. According 
to the documented indication of Marr, the spawning occurs in littoral 
waters, near the shelf of the continental slope. The reproduction period 
lasts from November to March at low latitudes (probably first of all in the 
southwestern parts of the Weddell Current) and from mid-January to March 
near the shores of Antarctica. In this area the spawning grounds extend 
along the East Wind Drift, along the edge of the continent from the Ross 
Sea, east to Enderby Land and Princess Martha Coast . In most of the 
Antarctic Pacific, between 80° and 160°W., with pack ice reaching a 
considerable thickness, no reproduction or hatching has ever been observed. 

The eggs are discharged in the shallows, but hatching occurs mainly in 
the high seas and at considerable depths. In the East Wind Drift hatching 
has been observed down to 1800 m, close to the bottom, and in the Weddell 
Current at 3000 m. Since females have never been caught at such depths 
Marr assumes that the eggs passively sink from the surface to the depths. 
Successive larval development can be followed in deep hauls. The newly 
hatched larvae in the stage of nauplius and metanauplius rise to intermediate 
depths, subsequent stages being completed during further ascent . Surface 
is reached at the stage of first calyptops is . The development of the final 
stages occurs at the surface. According to Marr, krill distribution is made 
consistent by the spread of the early larval stages east and southward, from 
the low latitudes of the Weddell Current to the high latitudes of the East 
Wind Drift. 

The East Wind Drift can be considered to contain the greatest numbers 
of krill since during most of the year this area is not accessible to 
whales; they migrate to these waters only during the short antarctic 
summer. The main food object of whales is the two-year-old krill, longer 
than 20 mm, and also the small krill of 11 to 20 mm. 

Euphausia crystallorophias Holt et Tattersall, 1906 

Holt and Ta ttersall, 1906:3; Tattersall, 1908:9-12, pl.2, fig.1-10, pl.IV. fig . 10; Hansen, 1908a:6, 
pl.I, fig.3a - c; Zimmer, 1914:426, pl.26, fig.60-4; Coutiere, 1917:l; Tattersall, 1918:6: 1924:19; 
Rustad, 1930:14, 33, pl.III; 1934:25, 34, 43 (Calyptopis); Mackintosh , 1934:76, 93, 10.3; Hardy and 
Gunther, 1935:218; John, 1936:220, fig, 17. 30e; Marr, 1956:134; Mackintosh, 1960:626 [non E. 
crystallorophias Illig, 1930:500, fig.182]. 

LOCALITIES. St. 164, 100 - 0 (2 spec.), 500 - 0 (4 imm. females); st. 
165, 500 - 0 (4 imm. spec.); st. 188, 100 - 0 (4 females, 4 males, many juv. ); 
st.189, 200-0 (33 spec.); st.191, 200-0 (many); st.194, 100-0 (1 spec.); 
st. 202, 1500 - O (1 spec.); st. 204, 200 - 0 (many); st . 330, 500 - 0 (1 spec.); 
st. 335, 650 - 0 (1 spec.); st. 336, 100 - O (2 spec.); 500 - 0 (mass); st. 373, 
500 - 0 (1 female); st. D - 2 (near Haswell Island), 450 - 0 (4 spec.). 

DISTRIBUTION (Figure 9) and main biological properties. High 
antarctic and circumpolar species, living in the area of the floating and 
pack ice chiefly above the antarctic shelf. Also found in the East Wind Drift, 
not beyond the Antarctic divergence. E. cry st a 11 or op hi as has been 
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FIGURE 9. Distribution of Euphausia crystalloro p hias 

Legend as in Figure 5. 

286 



180 \70 

- ·-·- I ·-···-' -----, 
• 4 

0 S 

287 



found far away from the continent only in the Bellingshausen Sea and at the 

same time at unusually great depths (3875 - 4056 m; John, 1936). Compared 

with the other antarctic euphausiaceans, E. cry st a 11 op ho r i as can be 

considered rare. Locally, however, it may form dense and large swarms . 

It even dominates in the Ross Sea, on the shores of Victoria Land 

(Tattersall, 1924 ) and in Walvis Bay (John, 1936; Marr, 1956). In this area 

it is consumed by Ba 1 a en opt er a a cut i r o st r is Lacepede. A 

considerable number of reports also come from Bellingshausen Sea, the 

western shore of Graham Coast and Bransfield Straits (Tattersall, 1908; 

Mackintosh, 1934; John, 1936). East of this area and in the whole South 

Atlantic there are no reports of E. crystallorophias. Another 

break in its distribution is between th e Bellingshausen and the Ross 

Seas. Before the SAE there were also no indications of this species from 

the western Pacific and eastern Indian Ocean sectors. It has been reported 

only between 80°30' and 89°3 0' E. by the German Si.idpol Expedition (Zimmer, 

1914) and between 46° and 49°30'E. by the "Discovery II" (Rustad, 1934). 

The 13 stations of the SAE are situated between 57° and l 65°E. ; enormous 

samples have been collected in stations 191, 204, and 336. 

All the reports of E. cry st a 11 or op hi as both by the older expeditions 

and the Soviet expedition of 1955 - 195 8 are from inshore waters to 300 - 650 

meter depth. The only exception is the above-mentioned deepwater record. 

in the Bellingshausen Sea (66° and 70°S. ). According to Mackintosh {1934), 

E. crystallorophias, like E . frigida and E. vallentini, probably 

performs diurnal vertical migrations. The species is exclusively coldwater

stenothermic, living at below-zero temperatures. In the collections of the 

SAE it has been found chiefly at temperatures between -1.8° to 0°C. 

E. crystallorophias obviously reproduces under ice, along the 

antarctic shores. From the fact that calyptopis larvae may be found from 

the beginning of January almost to the end of February (Tattersall, 1908) 

it follows that the reproduction period lasts from late December to early 

February (Mackintosh, 19 34). 

Euphausia similis Sars, 1885 

Sars, 1885:79, pl.13, fig.1 - b: Hansen, 1913:29 ; pl.IV. fig.3a-e; Zimmer, 1914:425; Hansen, 

1915:80; 1916:642; Tattersall, 1924:18; 1925:7; Illig, 1930: 498; John, 1936:233, fig.24- 26; 

Tattersall, 1939:217; Sheard, 1953:32: Boden, Johnson and Brinton, 1955:337, fig. 26a-d; Brinton, 1962: 

114, fig. 31. 

LOCALITIES. St. 71, 200 - 0 (5 females, juv. ); st. 96, on the wire 

600 - O (6 spec.); st. 97, 750 - O (5 spec.); st. 98, 500 - 0 (1 spec.); st. 140, 

1600 - 0 (35 spec.); st.141, 2000- 0 (many, also females with spermato

phores); st. 142, 1000 - 0 (many); st. 144, 2000 - 0 (1 female with sperma

tophore); st. 145, 1000 - 0 (1 spec.); st. 257, 500 - 0 (1 spec.); st. 294, 

500-0 (14 spec.); st.311, 500-0 (1 spec.); st.343, 600-0 (1 juv.); st. 

344, 500 - O (7 spec.); st . 345, 500 - 0 (6 spec.); st. 352, 700 - O (1 spec.); 

1000 - 0 (2 spec.); st. 357, 500 - 0 (many); st. 358, 500 - 0 (many); st. 359, 

500 - 0 (2 spec.); st. 391, 500- 0 (1 female, 1 male, and 1 juv. ); st . 393, 

500- 0 (21 spec.); st. 394, 500 - 0 (1 female, 18 imm. spec.); st. 395, 

500- 0 (5 females, 2 males); st. 397, 500 - 0 (3 spec.); st. 415, 500 - 0 (6 

spec.); 1000- 0 (6 spec., including 1 male and 2 juv. ); st. 417, 1000- 0 

(1 spec., 2 juv. ); st. 418, 500- 0 (7 spec., 1 furcilia); st. 419, 500- 0 (6 

spec.), 1000 - 0 (1 female, 2 ad. males); st. 422, 500 - 0 (2 spec.); st. 423, 
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500 - 0 (2 spec.); st. 426, 500 - 0 (1 juv. ); st. 427, 500 - 0 (2 juv. ); st . 435, 
500 - 0 (1 juv. ? ); st. 440, 500 - 0 (3 spec., 1 juv. ); st. 449, 500 - 0 (2 spec.); 
st. 450, 500 - 0 (1 spec.); st. 466, 500 - O (2 spec., 1 juv. ), 1000 - 0 (1 
female). 

DISTRIBUTION (Figure 10). A widespread species with a eurybathic 
and tropical-subtropical distribution. Circumglobal in the southern sub
tropics and the Notal zone. Found also in the tropical Indian Ocean and 
in the northwestern part of the Pacific. Probably lacking in the North 
Atlantic. 

Characterized by a considerable variability, forming 3 varieties with 
transitional forms between them: E. similis G.0. Sars, E. similis 
var. armata Hansen, E. similis var. crassirostris Hansen. 
The varieties are not segregated geographically and may be found together 
with the typical form, though they have a more restricted distribution (see 
below). In the North Pacific the typical form is distributed to the northern 
shores of Japan (39°44'N., 148°24'E. and 36°04 1N., 162°14'E.) (Hansen, 
1915; Boden, Johnson and Brinton, 1955), 

Found near the Philippines (Hansen, 1916); in the northern and central 
parts of the Indian Ocean (Illig, 1930; Tattersall, 1939; SAE), and only 
in the southern subtropics and the notal regions in the Atlantic (Sars, 1885; 
Hansen, 1913; Zimmer, 1914; John, 1936). The indications north of the 
equator, in the area of the southern equatorial current (Ortmann, 189 3) and 
northwest of Cabo Blanco (Illig, 1930), are rightly doubted by John (1936). 
In the notal region E. s im i 1 is is not found beyond the Antarctic 
convergence, which therefore forms the southern boundary of the species. 
In the collections of the SAE, E. s im il is has been found in the southern, 
coldwater area of the notal region, near the Antarctic convergence (st. 
415, 466); the species has been found in a total of 27 stations in the notal 
region and in 10 tropical and subtropical stations in the Indian and Pacific 
Oceans. 

The vertical range of the species is wide. In some hauls E. s im il is 
has been found in surface layers, but most frequently it appeared between 
500 - 1000 and also down to 2500 - 3000 m. South of Australia the species 
concentrates during the day between 100 - 200 m and rises during the night 
to 25 - 50 m (Sheard, 1953). 

Euphausia similis var. armata Hansen, 1911 

Hansen, 1911:24, fig,7; Zimmer, 1914:425, pl.26, fig.59 (var, lobata); Tattersall , 1924:19; 

1925: 7; Illig, 1930: 408; Joh n, 1936: 236, fig. 24c, 25, 26 ; Boden, 1955: 343; Boden, Johnson and Brinton, 
1955: 339 ; Brinton, 1962: 115, fig. 31. 

LOCALITIES. St. 80, on the wire, 600 - 0 (many); st. 96, on the wire 
600 - 0 (2 spec.); st. 126, 500 - O (9 spec.); st. 135, 3300 - 0 (1 male); st. 
256, 500 - 0 (5 spec.); st. 257, 200 - 0 (2 spec.); 500 - 0 (1 female, 1 ad. 
male); st. 266, 500 - 0 (1 ad. male); st. 343, 600 - 0 (1 spec.); st. 344, 
500 - 0 (5 spec.); st. 346, 500 - O (3 spec.); st. 348, 500 - O (2 spec.); st. 
351, 500 - 0 (6 spec.); st. 352, 700 - 0 (2 spec.), 1000 - 0 (3 spec.}; st, 359, 
500 - 0 (1 spec.); st. 393, 500 - 0 (6 females, 1 male, 1 juv. ); st. 394, 500 - 0 
(1 spec.); st. 395, 500 - 0 ( 1 female); st. 423, 1000 - 0 (8 spec.); st. 424, 
500 - 0 (4 spec.); 1000 - 0 (1 spec.); st. 439, 1000 - 0 (4 spec.); st. 440, 
500 - 0 (2 spec.), 2000 - 0 (9 spec.); st. 441, 500 - 0 (2 spec.). 
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DISTRIBUTION (Figure 11). A southern, tropical- subtropical spe c ies. 
Has almost circumglobal distribution in the tropical Indian Ocean. Unlike 
the typical form, it is not found in the North Pacific. 

The area occupied by E. s i m i 1 is var. arm at a is interrupted around 
the Falklands and the neighboring parts of the southwestern Atlantic. It 
has been found by the SAE in 22 stations. There are numerous reports of 
var. arm a ta in South African waters (Tattersall, 1925; Illig, 1930; SAE) 

and around southern Australia and New 
Zealand (Hansen, 1911; Tattersall, 1924; 

1 John, 1936; SAE). In subantarctic waters it 

I is always found with the typical form, with the 
exception of the more southern coldwater 
areas. The southernmost localities of var. 

FIGURE 12. Petasma of Eu p ha us i a 
s i mi 1 is var. crass i r o st r is 

1 - terminal process ; 2 - proximal 

process. 

armata do not reach the Antarctic conver
gence. This distribution pattern reveals var. 
arm at a as having more pronounced warm -
water requirements than the typical form. 

Euphausia similis var. crassirostris 
Hansen, 1910 

Hansen, 1910:94 , pl.14 , fig. 2a - c ; Tattersa ll, 1912:1 31; 

1925 : 7 ; Illig, 1930 :498 ; John, 1936:238 : Boden, Johnson and 

Brinton, 1955 : 339; Brinton, 1962: 115, fig, 31. 

LOCALITIES. St . 145, 1000 - 0 (1 ad. male); 
st. 256, 500 - 0 (1 imm. spec.). 

MORPHOLOGICAL REMARKS. This is a 
rare and mainly tropical form. Hansen's 
description (1910) was based on immature 
specimens. I am including an illustration of 
the petasma of an adult male (Figure 12) since 
this has not yet been described. 

The structure of the petasma in the typical 
form and its varieties is very similar. John 
(19 3 6) showed . however, that the petasmas of 
the typical form and of arm at a differ in 
the relative lengths of the two processes; the 
basal part of the proximal process is 68 to 
82% the length of the terminal one in the 
typical form and 82 to 102% of that of arm at a. 

In the present form this relation is 67%; this means that the structure of the 
petasma shows var. crass i r o st r is to be more closely related to the 
typical form than to arm at a. In addition, in the present variety, the distal 
part of the proximal process is almost vertically directed upward and is not 
oblique as in the two other forms. 

DISTRIBUTION (Figure 13). The variety has been described by Hansen 
from Indonesia. Later it was found in the central part of the Indian Ocean 
and off the southwest coast of Afric a (Tattersall, 1912; 1925; Illig, 1930). 
The SAE found it in the tropical Indian Ocean (0°5 12S., 54°27'E.) as well as 
south of Cape Town. 

The variety has recently also been found in the collections of the Scripps 
Institute coming from south of Japan, but Brinton (1962), who reports this data, 
gives no taxonomic value to the fo r ma crass i r o st r is . 
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288 Euphausia mucronata G. 0. Sars, 1883 

Sars, 1883:16; 1885:87, pl.15, fig,9-11; Hansen, 1911:33, fig.12; 1912:225, pl.9, fig.3a-g; 

Brinton, 1962: 139, fig . 49. 

LOCALITIES. St. 442, surface (50 spec., ad. males included); st. 443, 
500 - 0 (5 females); st. 444, 500 - 0 (1 spec.); st. 445, 500 - O (1 female). 

DISTRIBUTION (Figure 14). Unlike the majority of the euphausiaceans, 
E. mu c r on at a has a very limited distribution; it is confined mainly 
to the Peru Current, more exactly to the Peru and Chile currents. The first 
description of this species by Sars (1885) comes from there. More recently 

30° 
r"?"-'<T""--...-----r---,30° 

90° 60 ° 

it has been found by the "Albatross", 
1904 - 1905 (Hansen, 1912), "W. 
Scoresby" 1931, " Shellback" 1952 and 
"Downwind" 1957 - 1958 (Brinton, 1962). 

The Soviet Antarctic Expedition 
found this species in four stations along 
the c oast of Chile. All the recent 

1--t--+-:--+-.;,0-==---+---iOo reports, as well as the older one, come 

60 t--r---------~soo 
90° 60° 30° 

• 1 o 2 

FIGURE 14, Distribution of Eu p ha us i a 

mucronata 

Legend as in Figure 3. 

from the layers O - 300 and O - 500, 
where E. mu c r on at a is very common. 

Euphausia spinifera G. 0. Sars, 1885 

Sars, 1885: 93, pl. 16, fig. 9-16; Ortmann, 1893: 13. 

pl.~. fig. 8 (E. schott i, larva); Hansen, 1911:35:Zimmer, 

1914: 429; Tattersall, 1924: 26 (larva); 1925:8, pl. 2, fig. 5; 

Illig, 1930:504, fig.183: 190 (E. longirostris larva , 

postlarva): John, 1936: 225, fig, 19, 20, 28b; Sheard, 1953: 

32 (non E. spin ifera Illig, 1930:503). 

LOCALITIES. St . 345, 500 - 0 (6 
spec.); st. 346, 500 - 0 (1 male); st. 348, 
500 - 0 (1 spec.); st. 351, 500 - 0 (1 
spec.); st. 352, 700 - 0 (6 spec.); st. 395, 
500 - 0 (1 female, 1 male); st. 422,500 - 0 
(4 spec.); st. 423, 1000- 0 (10 spec.); 
st. 424, 500- 0 (6 spec.), 1000 - 0 (2 
spec.). 

DISTRIBUTION (Figure 15). A sub
tropical and notal species. Found on both sides of the Subtropical con
vergence. The main area is in the southern subtropics, close to the 
Subtropical convergence, and in the northern part of the notal region. There 
is probably a discontinuity in the area of E. spin if er a in the coldwater 
regions of the Peru and Falkland currents and in the western Atlantic. This 
species has been found in 9 stations of the SAE from the Pacific: 6 of them 
are in the northern part of the notal region and 3 in the mixed waters in the 
southern Tasman Sea, The number of specimens of E. spin if er a in every 
sample was small: from 1 to 10. It was not found east of l 20°E. before 
the SAE. The absence of this species in the western Atlantic (approx. to 
30°W. ) may be explained by the fact that it probably has not been able to 
turn the southern tip of America. In the Atlantic E. spin if er a extends 
from about 27°S. in the central part to 38°S. in the eastern part (Ortmann, 
1893; Hansen, 1911; Illig, 1930); in the Indian Ocean between 35 and 
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29 0 40°50' S. In the Pacific the distribution of E. spin if er a is displaced to 
the south: between 34 to 48°S. (Sars, 1885; Hansen, 1911; Tattersall, 
1924; John, 1936)':' . 

The distribution of E. s p in if e r a follows chiefly the northern part of 
the West Wind Drift and the transitional zone of mixed waters of southwest 
Africa, the Australian shores, and the area between Australia and New 
Zealand. 

There are scarcely any data on vertical distribution . Sheard indicates 
that E. spin if er a is numerous in the 100 - 2 00 m layer during the day 
and in the 25 - 5 0-m layer at night off the southwestern coast of Australia . 

According to literature (John, 1936 ; Sheard, 1953) and to the stations 
of the SAE the surface temperatures at which this spe c ies has been found 
varied from 6 to 19°C. 

Euphausia longirostris Hansen, 19 08 

Dohm, 1871:375, pl.29, 30, fig . 54- 61 (Peneus? larva); Sars. 1885:170, pl.31, fig.30, 31 

(Eup hausia sp. , larva); Hansen, 1908a:4, pl.l, fig. l a - c; 1913:35, pl.5 , fig.3a-d; Tattersall , 

1913:877; Zimmer , 1914:420, pl.26, fig,65, 66; Tattersall, 1924:22-26, pl.l , fig.1-7, pl. 2 , fig. 

1 - 4; Rust ad, 1934: 41, 42; Hardy and Gunther, 1935: 207. fig. 94; John, 1936: 228, fig. 20 - 22, 28c ; 
Sheard, 1953:32; [non E. longiros tr is; Illig, 1930:504-507, fig.183-90]. 

LOCALITIES. St. 256, 500 - 0 (2 spec., 1 imm. ); st. 257, 200 - 0 (1 
spec.), 500 - 0 (3 spec.); st. 346, 500 - 0 (1 juv. ); st. 357, 500 - 0 (many); 
st. 358, 500 - 0 (3 females, 1 male); st. 359, 500- 0 (7 spec.); st. 391, 
500 - 0 (4 spec.); st. 392, 500 - 0 (1 female, 1 male); st. 393, 500 - 0 (16 
spec.) ; st . 394, 500-0 (1 spec.); st.395, 500-0 (2females, 1 male);st.397, 
500 - 0 (8 females, 1 furcilia); st. 398, 500 - 0 (1 male); st. 415, 1000- 0 
(1 female, 1 ad . male); st. 416, 400 - 0 (1 spec.); st. 467, 500 - 0 (1 ad. male). 

DISTRIBUTION (Figure 16 ). A notal and c i r cumpolar species. Found 
only in the notal region by all the antarctic expeditions ("Challenger", 
"Belgica", Swedish Antarctic Expedition "Gauss, "Terra Nova", "Norvegia", 
1930-1931, "Discovery", 1926 -1927, "Discovery II" 1929 -1931, 
"Discovery II" 1931 -1933 and SAE, 1955 -1958). The only exceptions are 
reports from the South Tasman Sea and off Tasmania. The Soviet Antarctic 
Expedition found this species in 16 stations: 13 in the South Pacific, 2 in 
the area of Cape Town, and 1 in Drake Passage. 

E. 1 on giro st r is appears in small numbers (1 - 16 specimens in a 
sample). The distribution of E. longirostris is identical to that of 
E. 1 u c ens and has an interruption in the South Indian Ocean, between 38 
and 95°E .. The southern limit of E. longirostris in the Pacific and 
the eastern Indian Ocean is formed by the Antarctic convergence. The 
limits of its distribution in the South Atlantic and Indian Ocean cannot be 
set for lack of sufficient data. South of South Africa and between the 
Falklands and South Georgia the southernmost localities are also situated 
along the Antarctic convergence. The northern limit is situated in the 
middle zone of the notal region. Locally, E. longirostris may reach 
the Subtropkal convergence (off the Cape, south of Australia, and east 
of New Zealand). 

• The reports of E. sp i n i fe r a in the Pacific and Indian Oceans according to Hansen (1911) are in the 

same ran ge but could not be marked on the map for lack of positions. 
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E. long i r o st r is inhabits surface waters. Near the Falklands it 
lives between 5 - 0 and 50 - 0 m (Hardy and Gunther, 1935), south of New 
Zealand - at the surface and at 4, 10, 30, and 80 m (Tattersall, 1924). 
Found by the SAE at temperatures from 5 - 7°C to l6°C, and in a few hauls 
(Drake Passage, st. 467) at 3.0 - 3.5°C . 

Euphausia triacantha Holt et Tattersall, 19 06 

Holt a nd Tattersall, 1906:4; Tattersall, 1908:12, pl.IV, fig.1-3; Hansen, 1913:34 , pl. V, fig.2a - g; 
Zimmer, 1914:428; Illig, 1930:503; Rustad, 1930:43, 54, fig. 35 - 37; Ruud, 1932:54; Rustad, 1934:19, 
fig. 3 - 7, p. 34; Mackintosh, 1934: 76, 86, 93, 103, 107; Hardy and Gunther, 1935: 215, 240; John, 1936: 
230, fig . 20, 22, 23, 28d; Mack intosh, 1937:401, 404; Sheard, 1953:32; Baker, 1959:311 - 337 ; 
Mackintosh, 1960: 624. 

LOCALITIES. St. 29, 2000 - 0 (1 spec.); st.36, on the wire 3700 - 0 
(6 spec.); st. 48, on the wire 2600 - 0 (4 spec.); st. 50, on the wire 2000 - 0 
( 1 spec . ); st. 57, on the wire 2000 - 0 (4 spec.); st. 103, 500 - 0 (4 spec.); 
st. 104, 500 - 0 (2 females); st. 172, 500 - 0 (2 females, 2 males); st. 177, 
500 - 0 (1 female); st. 178, 500 - 0 (1 female); st. 207, 500 - O (1 spec.); st. 
287, 200- O (1 spec.); st. 289, 500- 0 (9 spec.); st. 359, 500 - 0 (1 spec., 
1 juv. ); st. 363, 500 - 0 (2 spec., 19 juv. ); st. 364, 500 - 0 (4 spec.); st. 365, 
500- 0 (12 spec.); st. 366, 500- 0 (2 spec.); st. 367, 500- 0 (1 spec.); st. 
378 , 500- 0 (1 spec.); st. 380, 500 - O (1 spec.); st. 384, 1000 - 0 (2 spec.); 
st. 387, 500 - 0 (25 spec. and 38 juv. ); st. 388, 500 - 0 (1 female, 6 males, 
32 imm. spec,); st. 389, 500 - 0 (3 females, 2 males); st. 402, 500 - 0 (3 
males); st. 402, 500 - 0 (1 female, 1 male); st. 409, 500 - O (4 spec.}; st. 
410, 500 - O (3 juv. }; st. 411, 1000 - 0 (8 spec.); st. 415, 500 - O (1 spec .); 
st. 418, 500 - 0 (1 spec.); st. 450, 500 - 0 (1 spec.); st. 453, 500 - 0 (1 spec.); 
st. 454, 500 - 0 (2 females, 2 males, 4 juv. ); st. 455, 500 - 0 (5 spec.); 
1000 - 0 (54 spec.); st. 456, 500 - 0 (1 spec.); st. 457, 500 - 0 (1 spec.); 
st. 462, 500 - 0 (3 spec.); st. 463, 500 - 0 (1 ad. male); st. 464, 500 - O (8 
spec.), 1000 - 0 (5 spec.); st. 466, 500 - 0 (2 imm. spec.), 1000 - 0 (1 spec.); 
st. 467, 500 - 0 (2 spec. ). 

DISTRIBUTION (Figure 17) and principal biological properties. This is 
the best-studied species of euphausiacean, after E. superb a. A special 
study by Baker (19 59) on the distribution and biology of this species is 
based on the c ollections of "Discovery II". The map is based on Baker's 
study, with some additions. 

Unlike the other antarctic species, the distribution of E. tr i a cant ha 
is not limited to the antarctic region itself but also covers the southern part 
of the notal region. In the antarctic region this species is chiefly found in 
waters free of ice. The southern limits of distribution coincide with the 
Antarctic divergence, i.e. , also with the southern limits of E. frigid a 
(p. 275); the similarity to the northern limits of E. superb a mentioned 
by Baker holds good only for the southeastern Pacific. In the other areas 
both species are found together north of the Antarctic divergence (Figure 24). 

The southernmost reports of E. triacantha are 67°52'S. and 69°08'S., 
north of Ross Sea (SAE, st. 378, 380) and 65°06'S., 111 °24'E. (st. 29), near 
the Antarctic continent. This last locality is already situated in the region 
of the East Wind Drift. As a rule, however, E. tr i a cant ha cannot be 
found in this area, this may be explained by the low surface temperatures 
and the pack ice which is usual there (Baker, 1959 ). In the notal region 
E. tr i a cant ha ranges as far as 450 miles north of the convergence. The 

297 



292, 293 

---r 

180 

FIGURE 16. Distribution of Euphausia longirostris 

Legend as in Figure 5. 

298 



0 

180 

-·-·-' •.•..... ... 2 
-----3 

• 4 
0 S 

299 



294, 295 

FIGURE 17. Distr ibution of Euphausia triacantha (after Baker, 195H, 
with amendments) 

Legend as in Figure 5. 
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area of maximum distribution is 150 miles north of the convergence and 
200 miles south of it. In this zone are concentrated about 60% of the 
E. tr i a cant ha specimens captured in night surface hauls (Baker, 
1959 ). Most of the reports come from the area of the Antarctic convergence 

296 itself. According to the map, the northern boundary is situated at about 
50°S. in the Pacific and the eastern Indian Oceans and at about 45°S. in the 
western Indian Ocean and the Atlantic. There are no considerable seasonal 
changes in the distribution of E. tr i a cant ha. The species has been found 
in 43 stations of the Soviet Antarctic Expedition, out of which 19 stations 
are in the antarctic region, 15 stations in the area of the Antarctic conver
gence and 9 stations in the notal region. The samples usually yielded 1 - 5 
spe c imens and near the convergence 15 - 25 to 40 specimens. 

The adults and immature stages (from calyptopis onward) perform 
diurnal vertical migrations: they concentrate at night at the surface and 
descend during the day to 250 - 500 and 750 m (Mackintosh, 1937; Baker, 
1959). 

The broad area and the large-scale vertical migrations of E. 
tr ia cant ha testify to the wide temperature range of this species. 

The temperature limits are 1. 80 and 11. 88°C but most of the population 
livesat2to 8°C (Baker, 1959). The SAE collected this species between 0 
and 5.4°C and in the eastern Pacific even to 8.8°C. Unlike E. superba, 
this species does not form swarms and may be found in numbers up to 100 
specimens in 20 - minute hauls . 

The reproduction area is a belt about 200 miles south of the Antarctic 
convergence; this is the area with maximum frequency of larvae. Re
production occurs mainly in O ctober - November. The whole life cycle 
takes 2 years (Baker, 1959). 

Genus Thys an o es s a Brandt 

Of the 9 species of this genus, one is found in the antarctic region, one 
is found both in the antarctic and natal regions, and one shows bipolarity. 

Thysanoessa gregaria G. 0. Sars, 1885 

Sars. 1885: 120-124, pl. XXI, fig. 8-17, pl. XXII; Hansen, 1905a:25; 1905b:28; 1911:43, fig.15; 
1913: 37. pl. VI, fig. la - b; TattersalJ, 1913: 878; Esterly, 1914: 11, pl. I, fig. 15, 16, pl. II, fig. 24 , 31; 
Zimmer, 1914:430, 441; 1915:182; Hansen, 1915:101; TattersalJ, 1918:7, 1924:27; 1925:9; 1926:22; 
Rustad, 1930: 13, 35; Ruud, 1936: 5, 10, 37 - 39, 62, fig. 13 ; Dakin and Colefax, 1940: 140; Einarsson, 1945: 
60, 128; Sheard, 1053: 32, 47; Banner, 1954: 39: Boden, Johnson and Brinton, 1955: 359-361, fig. 38; Boden, 
1955:344; Bary, 1956:431, 444, 461, fig.12; Preliminary Report on Expedition Downwind, 1958; Brinton, 
1962:146, fig. 57. 

LOCALITIES. St.71, 200-0 (12 spec.); st.75, 100-0 (many males); 
st. 96, on the wire 600 - 0 (2 spec.); st. 97, 2000 - 0 (many); st. 98, 500 - 0 
(1 spec.); st.127, 2000-0 (many); st.135, 3300m (1 male); st.255, 200-0 
(4 females); 500 - 0 (3 females); st. 256, 200 - 0 (6 spec.); 500 - 0 (8 spec.); 
st.257, 200-0 (5 spec.), 500-0 (7 spec.); st.259, 100-0 (1 spec.), 200-0 
(4 females with spermatophores, 2 spe c .) ; 500 - 0 (7 spec.); st. 260, 200 - 0 
(3 spec., 3 juv. ); st. 266, 200 - 0 (4 spec .); 500 - 0 (6 imm. ); st. 267, 200 - 0 
(1 spec.); 500 - 0 (8 spec.); st. 269, 200 - O (8 imm. ), 500 - 0 (1 female); 
st. 270, 100 - 0 (7 imm. ); st. 292, 200 - 0 (2 juv. ); st. 294, 200- 0 (1 male); 
st. 342, 100 - 0 (many imm. and juv. ); st. 343, 600 - 0 (many juv. ); st. 344, 
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500 - 0 (many); st. 345, 500- 0 (10 spec.); st. 346, 500- 0 (3 juv. ); st. 348, 
500 - 0 (many); st. 351, 500 - 0 (many); st. 352, 700 - 0 (20 spec.); 1000 - O 

(many); st. 357, 500 - 0 (many); st. 358, 500 - 0 (many ad. and juv. ); st. 359, 

500- 0 (8 spec.); st. 389, 500- 0 (many juv. ); 500 -100 (1 female, 9 juv. ); 
st. 390, 500- 0 (15 spec.); st. 391, 500 - 0 (11 spec.); st. 392, 500 - O (36 
spec.); st. 393, 500 - 0 (many); st. 394, 500 - O (6 females, 2 males); st. 395, 
500 - 0 (many females and males); st. 396, 500 - 0 (2 females, 2 males, 
1 juv. ); st. 397, 500- 0 (3 females, 2 juv. ); st. 415, 500- 0 (many) 1000- 0 
(many juv. ); st. 416, 400 - 0 (many juv. ); st. 417, 1000 - 0 (many juv. ); st. 

418, 500-0 (manyjuv.); st.419, 100-0 (manyjuv.); 1000-0 (juv.); st. 
420, 500 - 0 (many); st. 422, 500 - O (1 spec.); st. 423, 1000 - 0 (juv. ); st. 

424, 500 - 0 (many juv. ); 1000 - 0 (many juv. ); st. 425, 500 - 0 (a few spec.); 

st . 429, 500 - 0 (a few spec.); st. 439, 500 - 0 (6 juv.), 1000 - 0 (many); st. 
298 440, 500 - O (6 spec.), 2000 - O (6 spec.); st. 441, 500 - 0 (many); st . 442, 

500- 0 (1 juv. ); 1000 - 0 (3 juv. ); st. 444, 500 - 0 (7 spec.); 2000 - 0 (7 spec.) 
st. 446, 500 - 0 (2 juv. ); st. 447, 500 - 0 (7 spec.); st. 448, 500 - 0 (1 male, 

4females); st.450, 100-0(many); st.451, 100-0(6spec.); st.466, 1000-
0 (5 juv. ); st. 469, 250 - 0 (many); st. 477, surface (7 spec.); st. 478, 300 - 0 

(many ad . males, females and juv. ); st. 480, 250 - 0 (15 spec.); st. 481, 
70 - 0 (many); st. 483, 85 - 0 (many juv. ). 

MORPHOLOGICAL REMARKS. T. gr e gar i a is characterized by 
considerable morphological variability, a fact which has repeatedly been 

emphasized in literature. According to the present data, such variability 
can be observed among individuals of the same locality as well as among 
those from different regions. For instance in the South African samples 
(st. 255 - 257, 259, 260, 266), there were typical forms characterized by the 
lancet-shaped rostrum, large eyes, and relativel y short abdominal segment 

VI (only twice as long as high) as well as specimens resembling T. 
mac ru r a in structure. Such specimens had a long and basally broad 
rostrum, smaller eyes and longer abdominal segment VI (three times longer 

than high). 
The comparison between the petasmas of North Pacific and South Atlantic 

males does not reveal any difference (Hansen, 1915) . There are no 
differences between the larval stages over the whole area of the species 
either. According to Bary's observations (1956) the first larval stages from 
New Zealand and from the Bermudas have a similar development. 

DISTRIBUTION (Figure 18) . A bipolar (antitropical) species. Circum

global distribution in the cold-temperate and subtropical waters of the 
northern and southern hemispheres. In the Pacific, the northern limit is 

situated at about 45°N. (Boden, Johnson and Brinton, 1955) - however there 

is a single record from much farther north: 55°N. near Bering Island 
(Hansen, 1915). In the North Pacific the southernmost report is from 34°N. 

near Honshu and 22 - 25°N. off California (Brinton, 1962). In the North 
Atlantic T. gr e gar i a is found from the southwestern shores of Ireland 
andtheGulfofMaine(Einarsson, 1945; Hansen, 1915; Ruud, 1936) 
south to 28°N. (Hansen, 1905a; Tattersall, 1926) . 

In the southern hemisphere it is found along the Peru shores, south of 
14°43 'S. (Zimmer, 1915; Boden, Johnson and Brinton, 1955; Preliminary 

Report on Expedition Downwind, 195 8) . Widespread along the coast of 
Chile, down to the southern tip of Tierra del Fuego and further west at 
109°W. from 29 to 55°S. and at l 60°W. south to 56°19'S. (SAE, st . 389). 
There are also numerous records from the areas between Australia and 
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New Zealand ("Challenger", "Terra Nova", "Discovery II" -1929 -1931, 
"Lachland" 1951, SAE); the southernmost reports come from Macquarie 
Island ("Aurora") and from 52°36'S. and 162°07'E. (SAE, st. 71). 

Before the researches of the SAE, T. gr e gar i a was reported in the 
Indian Ocean only from southeast Africa (Hansen, 1911; Tattersall, 1925) . 
In the collections of the SAE this species has been found in a number of 
stations. The report east of the Mascarenes is of interest (st. 135, 
3000 - 0 m); this represents the southernmost record in the Indian Ocean. 
The data in literature (Illig, 1930) about reports from the subtropical and 
equatorial Indian Ocean (near Sumatra Island) are questionable. 

The species is very common in the South Atlantic and found a long the 
whole eastern coast of South America, south of La Plata (Hansen, 191 3; 
SAE) and also in the central parts - south of 33 - 35°S. and the eastern part 

299 from 23°S. onward (Sars, 1885; Tattersall, 1913; Zimmer, 1914; 
Boden, 1955). 

The southern limit of T. gr e gar i a is situated in the southern part of 
the notal region, more or less near the Antarctic convergence (SAE, st. 
255, 389, 466). The southernmost point is reached in the Pacific: to 
55 - 56°S.; in the Indian Ocean it is situated at 48°S. and in the Atlantic 
at 45°S. in the central and eastern part of this ocean and near Tierra del 
Fuego. In the collections of the SAE, T. gr e gar i a has been found in 
68 stations (51 from the notal region, 17 from the subtropical region). 
In 28 stations the species was found in large numbers; in the others, there 
were 1 - 36 specimens . 

The data concerning vertical distribution of T. gr e gar i a are frag
mentary and incomplete (they come chiefly from oblique hauls). Data 
about surface or deep hauls are usually from different regions. In the 
North Atlantic T. gr e gar i a has repeatedly been found above 2 00 m (Sars, 
1885; Hansen, 1915). Along the Portuguese coast it dominates during the 
winter at the surface and during the summer between 100 and 400 - 500 m 
Ruud, 1936). In the area of the Bermudas-Bahamas it appears at the 
surface but concentrates between 200 - 1800 m (Tattersall, 1926). 

Along the Californian coast it has been found below 1000 m (Banner, 
1954). In the North Pacific it is usually found above 200 m but near the 
southern limit of occurrence it descends to about 500 m (Boden, Johnson 
and Brinton, 1955). 

In the notal region this species is frequent in the surface waters 
("Challenger", "Gauss", "Aurora") but can also be found at 700 - 500 m 
(in the Atlantic, 45°S. ). Along the Atlantic coast of South America it is 
common in the surface layers of 70 - 0, 85 - 0 and 250 - 0 m (SAE); in the 
South African waters in the layers of 100 - 0, 140 - 0, and 200 - 0 m (SAE) 
and down to 400 m (Tattersall, 1925); in the Benguela Current in the 
layers of 100- 250 and 750- 1000 m (Boden, 1955). In the South Indian 
Ocean and Pacific it has been found between 200 - 0 m, in the Central Indian 
Ocean in the 3000 - 0 m horizon (the only deep-sea report in the SAE 
collections is st . 135). 

Along the southeastern coast of Australia there are great concentrations 
in the 25 - 0 m horizon (Sheard, 1953). There, both Nyc tip hanes 
au st r a 1 is and T. gr e gar i a are eaten by the s l ender-billed shearwater 
(Puffinus tenuirostris), also by the bluefin tuna and the skipjack tuna. 

The temperatures at which T. gr e gar i a has been found by the SAE were 
were between 5 and 8°C and rarely 3 to 5°C in the notal region; in the sub-
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299 tropical region it has been found between 15 to 21 °C (southeastern Australia) 
and even 20 - 24°C in southeastern African waters. The considerable 
temperature range of T. gr e gar i a explains its broad horizontal and 
vertical distribution. In the temperate zones T. gr e gar i a probably 
concentrates in surface waters while in the subtropical zone it is found 

302 

in deeper layers. Isolated reports from low latitudes are mainly deep
water reports illustrating the phenomenon of submergence already 
emphasized by Boden (1955). The picture of the vertical distribution is 
complicated by the fact that T. gr e gar i a probably shows a seasonal 
vertical migration; in the borealAtlantic it concentrates during the winter 
at the surface and during the summer in the deep layers (Ruud, 1936); in 
addition this species also carries out a diurnal migration (Bary, 1956; 
Brinton, 1962). 

Thysanoessa vicina Hansen, 1911 

Tattersall, 1908:17 (Th ysanoessa macrura, part); Hansen. l9ll:40. 45, fig.16: 1913:38, 39. 
42, pl. VI, fig . 2a - h; Zimmer. 1914:431; Tattersall, 1924:28; Rustad . 19:30: 13. 35. fig. 17; 19~4:26. 34. 
40, 44; Hardy a nd Gunther, l 93o: 219, 240 , fig . 96; Sheard. 1953: 32. 

LOCALITIES . St. 367, 2000 - 1000 (7 females, 4 males); st. 464, 
1000 - 0 (12 spec. ). 

MORPHOLOGICAL REMARKS. The external features of Thy s an o es s a 
vi c in a are almost identical to T. mac r u r a . The only reliable difference 
between the two species is found in the structure of the petasmas of the 
adult male (Figure 2, b) . The females and the subadult males can not be 
distinguished. The differential character indicated by Hansen (1911) and 
later authors, i.e. the different l ength of the antennular flagellum (ex 
ceeding in T. vi c in a the length of the two distal shaft segments) is not 
important, since the flagellum may be equal to or even shorter than the 
two segments; this means that the flagellum of T. vi c in a may be identical 
with that of T. mac ru ra. I first identified one of the mal es from st. 646 
as T. mac r u r a and only a subsequent pre pa rate of the petasma convinced 
me of its actually belonging to T. vi c in a . 

DISTRIBUTION (Figure 19). A relatively rare species. Found in the 
northern part of the antarctic region in the area of the convergence and also 
in the southern and central parts of the notal region. 

A more pronounced warm water species than T. mac r u r a . Owing to the 
difficult identification, there are few reliable reports of T. vi c in a . The 
stations of the "Discovery" 19 01-1904 (Tattersall , 19 08) in which T . vi c in a 
appeared probably together with T. mac r u r a have been marked on the map 
with a question mark. The southernmost report is at 63°50 1 S. , 165°25'E . 
(SAE, st . 367) and the northernmost at 40°12'30 11 S., 32'27'30"E., south
east of South Africa (Tattersall, 1924). 

The most numerous reports come from the Falkland -South Georgia 
area (Hansen, 1913; Zimmer, 1914; Hardy and Gunther, 135). The 
southern limit of distribution here is the area south of South Georgia Island. 

T. vi c in a is found in deepwater as well as surface catches (Hansen, 
1913; Zimmer, 1914). The expedition on the "Norvegia" 1930 - 1931 found 
this species both in the surface layers and the 5 00 - 400 and 65 0 - 5 00-m layers 
(Rustad, 1934). According to Hardy and Gunther (1935) it predominates 
down to 250 m but can be found as far as 1000 m and performs diurnal 
vertical migrations. 
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The species lives in water layers with above-zero temperatures, from 
0° to 5°C and more. In the samples of the SAE it occurred between 0.2 ° 
to 2.2°c. 

E. vi c in a reproduces north of the drifting ice. Young larvae are found 
from November to January (Rustad, 1934). 

Thysanoessa macrura G. 0. Sars, 1885 

Sars. 1885: 125. pl. 23, fig. 1 - 4; Holt and Tanersall, 1906: 5; Tattersall, 1908: 17. pl. III. fig. 1 - 12; 

Hansen, 1908a:5 , pl.I. fig.2a-h; 1911:45, fig.17; 1913:40 , pl.VI. fig.3a-h; Tattersall, 1913:878; 

Zimmer, 1914:430; Tattersall, 1918: 7; 1924; 28 ; Rustad, 1930: 10, 35 , 43 , 58, 67, fig. 39 - 51, pl. I; 

Illig, 1930:526; Ruud , 1932:56 - 63, 95; Rustad, 1934:26, 34, 41; Hardy and Gunther, 1935:219, 240, 

fig. 95, 96; Sheard, 1953: 32; Nemoto and Nasu , 1958: 193 - 198. 

LOCALITIES. St. 27, 200 - 0 (many juv. ); st. 36, 200 - 0 (several ad., 
many juv. ); st. 48, on the wire 2600 - 0 (1 spec.); st. 50, 200 - 0 (many juv. ); 
st.52, 200-0(manyjuv.); st.57, onthewire3000-0(many); st.Ill, 
2500-0 (many); st.157, 100-0 (1 spec.); st.164, 100-0 (juv.); 500-0 
(6females); st.165, 100-0 (juv.); 500-0 (5j uv.); st.167, 100-0 (2 spec.); 
st. 171, 100 - 0 (4 spec.); st. 172, 100 - O (1 imm. spec.), 500 - 0 (50 spec.); 
st. 174, 500 - 0 (14 spec.); st. 177, 50 0-0 (many); st. 178, 500-0 (1 spec.); 
st. 180, surface (3 imm. spec.); st, 191, 200-0 (1 spec.) ; st. 194, 100-0 (1 spec.); 
st. 207, 100-0 (1 spec.); 500-0 (4juv., 1 male); st. 208, 200-0 (many); st. 209, 
200-0 (138 spec.); st. 210, 200-0 (1 spec. and larvae); 500-0 (2 spec. and larvae); 
st. 211, 500-0 (1 spec.); st. 214, 500-0 (6 imm. spec. and larvae); st. 218, 500-0 
(many}; st. 220, 200 - 0 (7 spec. and larvae); st. 221, 200 - 0 (10 spec.); 
st. 229, 200- 0 (13 juv. }; 500 - 0 (24 females, 4 males); st. 230, 200 - 0 (3 
spec. and larvae); st. 231, 200 - 0 (13 spec.); st. 236, 200 - 0 (22 spec.); 
500 - 0 (5 juv.); st. 238, 500-0 (4 spec. and juv.); st. 240, 200-0 (1 spec. and 
larvae); st. 241, 500-0 (3 spec.); st. 242, 200-0 (many); 500-0 (14 spec.); st. 243, 
200- 0 (many juv. ); 500 - 0 (6 spec.); st. 247, 200- 0 (2 spec.); st. 249, 
200 - 0 (1 juv. ); st. 252, 200 - 0 (11 juv. ); st. 271, 200 - 0 (many, juv. ); 
st. 272, 500- 0 (5 juv. ); st. 281, 300- 0 (5 spec.); st. 285, 200 - 0 (5 juv. ); 
st. 287, 200 - 0 (4 spec.); st. 289, 500 - 0 (5 spec.); st. 338, 500 - 0 (1 spec.); 
st. 359, 500 - 0 (2 juv. ); st. 362, 500 - 0 (1 spec.); st. 363, 500 - 0 (many 
juv. ); st. 364, 500 - 0 (1 spec., many juv. ); st. 365, 500 - 0 (4 spec. and 
many juv. ); st. 366, 500 - 0 (4 spec.); st. 367, 500 - 0 (many juv. ); 1000 -
500 (2 juv. ); st . 369, 500 - 0 (20 spec.); st. 370, 500 - 0 (many); st. 371, 
500 - 0 (88 spec.); st. 373, 500 - 0 (1 spec.); st. 373, 500 - 0 (many ad. and 
juv. ); st. 380, 500 - 0 (many juv. ); st. 381, 500 - 0 (12 ad . , many juv. ); 
1000 - 0 (13 ad., many juv. ); st. 382, 500 - 0 (many juv. ); st. 383, 500 - 0 
(many juv. ); st. 384 , 500 - 0 (10 ad., many juv. ); 1000 - 0 (many ad. and 
juv. ); st. 385, 500 - 0 (1 femal e, many juv. ); st. 387, 500 - 0 (many juv. ); 
st. 398, 500 - 0 (many juv. ); st. 400, 500 - 0 (5 juv. ); st. 401, 500 - 0 (1 ad., 
many juv. ); st . 402, 500 - 0 (many juv. ); st. 403, 500 - 0 (2 imm. spec., 
1 female, 7 juv. ); st. 408, 500 - 0 (many juv. ); st.509, 500 - 0 (many juv. ); 
st. 410, 500 - 0 (many juv. ); st. 411, 500 - 0 (many juv. ); 1000- 0 (many 
juv. ); st. 412, 500 - 0 (many juv .); st. 413, surface (4 spec.); 500 - 0 
(many); 2000 - 0 (many); st. 453, 500 - 0 (17 spec.); st. 454, 500 - 0 
(several ad., many juv. ); st. 455, 500 - 0 (many); 1000 - 0 (many}; st. 456, 
500 - 0 (24 spec.); st. 457, 500 - 0 (1 female, 3 males); st. 459, 500- 0 (6 
spec.); st. 461, 500 - 0 (11 imm. ); st. 462, 500- 0 (many); st. 463, 500 - 0 (10 
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FIGURE 20. Distribution of Th ysanoe ssa macrura 

Legend as in Figure 5. 
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303 
spec., 1 ad. male); st. 464, 500 - 0 (many imm. spec . . and juv. ); 1000 - O 

(3 JU V . ); st. 465, 500 - 0 (16 JUV. ); st. 467, 500 - 0 (7 JU V . ); st. 468, 500 - 0 
(4 juv. ). 

DISTRIBUTION (Figure 20) and main biological traits . A widespread 
circumpolar antarctic species. Its frequency and density of populations 
places this species second after E. superb a. 

The range of this species is wider than that of other species of the 
antarctic r egion. All the expeditions found it in great numbers . It is also 
numerous in the samples of the SAE; it is found in 90 stations. It lives 
in all the antarctic areas, among the ice along the continental shore and in 
the open sea. It passes the convergence in the area of the Falklands -
South Georgia (to 48°S. - Stebbing, 1900; Hansen, 1913; Rustad, 1930) 
and along Drake Passage (SAE, st. 453 - 455, 467, 468). With the Falkland 
Current it can reach far to the north (37°17'S., 53°59 1W. "Challenger"). 
North of the convergence it has also been found between Kerguelen and 
South Africa ("Challenger") and in two stations in the South Pacific (SAE, 
st.359, 413). The reports from the mouths of the Congo and near the 
southern tip of Africa (Illig, 1930) are incorrect (Zimmer, 1956). 
According to the present material, T. mac r u r a is most common in the 
middle and northern parts of the antarctic region . There it has been found 
in 52 stations of which 30 yielded large numbers. It was found in the pack 
ice south of the divergence in 31 stations, in enormous numbers in 
11 of them . 

306 Most of the hauls were made in surface waters at temperatures around 
0°C (Ruud, 1936). The temperature limits of its distribution are fairly 
broad: from -1.5° to 1.0°C (Rustad, 1930) and from -1.8° to 4.0°C (SAE). 
Sheard (1953) found this spe c ies south of Australia (55 - 65°S.) at 6° - 8°C . 
Like E. superb a, it reproduced near the pack ice and drifting ice, around 
the whole Antarctic continent. Swarms of young stages were found from 
October to February (Rustad, 1934). According to Ruud reproduction takes 
place near the surface . According to Rustad T. macrura reproduces 
at the depth of 400 m. It probably performs diurnal vertical migrations 
(Hardy and Gunther, 1935). 

Until recently this species has not been found in the stomach contents 
of whales. The Japanese expedition "Soya" (1956 - 1957) discovered large 
numbers of T. mac r u r a krill in stomachs of baleen whales from the 
western Pacific between 60° - 70°S. (Nemoto and Nasu, 1958). The krill of 
T. mac ru ra dominates at the end of January and early February. During 
this period the stomachs c ontain either T. macrura exclusively or, more 
rarely, T. mac r u r a together with young stages of Eu p ha us i a 
superba. Adult and large specimens of E. superba, the basic food of 
the whales, do not appear together with T. mac r u r a . It follows that 
T. mac r u r a may replace E. superb a krill in the areas in which the 
latter is lacking. In addition, the widespread T. mac r u r a is an important 
food for seals and birds. 

Genus Nematoscelis G.O.Sars 

One of the 6 species of this genus lives in the notal region. 

Nematoscelis megalops G. 0. Sars, 1885 

Sars. 1885: 127 - 131, pl. XXIII, fig. 5 - 10, pl. XXI V; Ha nsen , 1905a : 27 ; 1908b: 90; 1911: 48, fig. 18A; 

Zimme r. 1914:431 : Hansen, 1915: 104: T attersall, 1925 : 9. 1926:22: Illig , 1930:521 (partim}; Ruud , 
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1 - N. di ff i c i 1 is; 2 - N. mega 1 ops, stations of the SAE; 3 - N. mega 1 o p s, stations of non- Russian expeditions. 



1936: 40; Eina rsson, 1942: 270, fig. 6; 1945 : 128, fig . 27; Shea rd. 1953 : 26; Boden, John so n a nd Brinton , 
1955 : 365; Bode n, 1955: 343 ; Bary, 1956 : 445 - 47 ; Brinton, 1962: 152, fig. 62. 

LOCALITIES, St. 71, 200 - 0 (5 females, 1 male); st. 80, on the wire 
600 - 0 (9 females); on the wire 600 - 0 (3 females, 1 male); st. 97, 2000 - 0 
(1 female); st . 98, 500 - 0 (1 spec.; st.126, 600 - 0 (10 females); st.127, 
2000 - O (1 female, 1 male, 1 juv. ); st. 256, 200 - 0 (7 spec.); 500 - 0 (25 
spec.); st. 257, 200 - 0 (10 spec.); 500 - O (12 spec.); st. 260, 500 - 0 (7 
spec.); st. 264, 250 - 0 (1 ad . female); 500 - 0 (5 ad. female s); st. 266, 
200 - 0 (6 ad, females); 500 - 0 (3 ad. females); st. 267, 500 - 0 (1 spec.); 
st. 292, 200 - 0 ( 2 females, 2 juv. ); st. 294, 200 - 0 (1 female); 500 - 0 (1 
spec.); st. 343, 600 - 0 (2 juv. ); st. 344, 500 - 0 (many); st. 345, 500 - 0 
(many males); st. 351, 500 - 0 (20 spec.); st. 352, 700 - 0 (12 spec . ); 
1000 - O (many); st . 357, 500 - 0 (2 spec . ); st. 394, 500 - 0 (1 female); st. 
395, 500 - O (2 females, 2 males); st. 398, 500 - O (2 females, 5 males); 
st. 419, 500- O (1 spec.); 1000- 0 (2 females, 2 males); st . 422, 500- 0 
(1 spec . ); st. 423, 500 - O (2 spec.); 1000 - O (4 spec . ); st. 441, 500 - O (4 
females, 1 male); st. 442, 500 - 0 (4 females); 1000 - 0 (8 spec.); st. 443, 
500 - 0 (2 females); st. 444, 500 - 0 (several hundreds of spe c .); st. 445, 
500 - 0 (21 spec., females and male s); st. 446, 500 - 0 (mass); st. 447,500 - 0 
(3 spe c .); st. 448, 500 - 0 (3 females, 1 male); st. 449, 500 - 0 (1 spe c .) . 

DISTRIBUTION (Figure 21 ). A bipolar species of circumglobal 
distribution in the notal and southern subtropical regions. In the North 
Pacific the closely related N. difficilis Hansen, 1911 is found . Until 
recently is has scarcely been studied in the South Pacific. This species 
has been known mainly from the Atlantic and from a few places in the Indian 
Ocean. The Atlantic N . megalops and the North Pacific N. difficilis 

308 differ only in the structure of the petasma in adult males (which has a 
relatively shorter proximal process in N. mega 1 ops). Since the females 
cannot be distinguished by the structure of the spermatheca Einarsson 
(1942) reunited the two species. Until re cently, N. megalops was 
considered an Atlantic species, and N. difficilis a Pacific one. N. 
mega 1 ops has been thoroughly studied in the North Atlantic where it is 
widespread from the Azores and the Mediterranean to western Ireland, the 
North Sea and the Faeroes (Hansen, 1905a, 1908b; Ruud, 1936, Moore, 
1952). Isolated reports are also known from southwest Iceland and even 
from the Barents Sea (Kramp, 1913; Zelikman, 1958). The presence of 
N. megalops in these northern areas is associated with Atlantic waters. 
Along the North American shores N. mega 1 ops is found between Cape 
Hatteras and Newfoundland (Hansen, 190 8a, 1915; Tattersall, 1926) . 

N. megalops is absent from the tropical Atlantic: from 28°N . to 
35°S., in the western and central parts of the ocean (Sars, 1885; Zimmer, 
1914) and from 28°N . to 23°S. along the African coast (Ruud, 1936; Boden, 
1955). Owing to a lack of males, the pre c ise taxonomic position of N . 
mega 1 ops could not been established in the old collections ("Challenger", 
"Gauss"). The same holds true for the colle c tions from the South Indian 
Ocean (Hansen, 1908a). All these localities are marked by question marks 
on the acc ompanying distribution map. 

The collections of the SAE from the central and eastern parts of the South 
Pacific (st. 325, 398, 419, 441, 444, 445, 448) from Australian waters 
(st. 96, 345) and from the Indian Ocean (st. 127) yielded, in addition to the 
females, also adult males with petasma characteristic of N. mega 1 ops (the 
collections of the SAE did not yield N. di ff i c i 1 is). 
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Extensive material has been sampled by the SAE in 36 stations. The 
distribution of this species in the South Pacific has been established: between 
39°44 1 and 55°03 1S.; in the central part (st . 423, 398) and from Cook 
Strait to 52°36 1 S. (st . 71). The species has previously been reported by 
Bary (1956) from the waters of New Zealand, with some uncertainty since 
only females have been collected. 

Southeast of New Zealand (54°21 'S.) it was recorded by the "Monsoon" 
expedition, 1960 -1961 (Brinton, 1962). Beyond the notal region the 
species has been found near southeastern Australia at 37°40'S. (SAE, 
st. 343). In the same area (between 29 and 42°S.) it was also found by 
BANZARE. Sheard 1953), however, considers these specimens as belonging 
to N. d i ff i c i 1 i s. 

Along the coasts of South America this species appears in enormous 
numbers. Following the Peru Current it is distributed from 49°11 1 to 
33°03'S. (st. 449, 445). It was reported east of Chile by the "Downwind" 
expedition (1958). 

In the South Indian Ocean this species is found from southern Australia 
to the southern tip of Africa. South of Australia it has been found between 
43°55 1 and 46°52'S. (st. 96, 98), to the southwest, from 47°58'S. (st. 292) and 
in the central part between 37 and 39°S. (st. 126 and 127). Sheard (1953) 
reports N. megalops from 38°33 1S., 109°22'E. Hansen (1915) reports 
it from the same area (between 38 and 40°S. ). 

There are numerous findings of N. mega 1 ops south and southeast 
of the southern tip of Africa (st. 267, 256). The northernmost findings are 
along the western shores of South America, Africa, and eastern Australia. 
There N. mega 1 ops is found in the transitional zone of mixed waters. 
The southern limits of N. mega 1 ops are found in the middle or southern 
part of the notal region. Isolated reports come from the area of the 
Antarctic convergence (st. 398, 55°03'S. ). The lack of N. megalops in 

3o9 the Falkland Current and in the western Atlantic is probably related to the 
fact that this species cannot reach this area around the southern tip of 
America. 

There are very few data on the vertical distribution of N. mega 1 ops. 
In the samples of the SAE the species was found in the layers of O - 200, 
0 - 500, 0 - 1000, and O - 2000 m. Along the southwestern shores of Africa 
(Tattersall, 1925) it was collected both in the surface layers (0 - 50 m) and 
in the depths 100- 250, 500- 750 and down to 1800 m. In southeastern 
Australia the highest densities have been found between 100 - 200 m during 
the day and 25 - 50 m by night (Sheard, 1953, N. di ff i c i 1 is ? ). The 
"Downwind" expedition found it chiefly beyond 300 m (Brinton, 1962). 

The temperature limits of the distribution in the North Atlantic lie 
between 8 - 17°C (Ruud, 1936). The northern limit of reproduction in the 
North Atlantic is the 10°C isotherm at 100 m depth (Einarsson, 1945). 
According to existing data, N. megalops lives between the limits of 
6 to l 6°C. Near southeastern Australia it lives at temperatures as high as 
24°C (Sheard, 1953). 

Genus Nematobrachion Calman 

One species of the three of this genus is also present in the notal 
region. 
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Nematobrachion boopis (Calman) 1896 

Calman, 1896: 17, pl. II, fig.19-28 (Nemarodacrylus); 1905: 153, pl. 26; Hansen, 1905a:29, 
1950b:32; 1908b:91; Zimmer, 1909:15; Hansen, 1910:112; 1912:267, pl.IO, fig.4a-4d; Tattersall. 
1912: 133; Hansen, 1913:42; Zimmer, 1914:433; Hansen, 1916:651; Tattersall, 1925:11; 1926:23; 
Illig, 1930:533, fig.210-213; Ruud, 1936:15, 46; Tattersall, 1939:221; Einarsson, 1945:128; Boden, 
1955: 344; Boden, Johnson and Brinton, 1955: 377, fig. 4 7; Brinton, 1962: 164, fig. 75. 

LOCALITIES. St.97, 2000-0 (1 male); st.126, 500-0 (1 female}; st, 
135, 3000 - 0 (2 spec.}; 4000 - 0 (1 male); st. 140, 1600 - 0 (1 female); st. 142, 
1000 - 0 (1 spec.); st. 320, 500 - 0 (1 spec.); st.321, 1500 - 0 (1 spec.}; 
st. 348, 500 - 0 (4 spec.}; st. 352, 1000 - 0 (1 spec.}; st. 394, 500-0 (1 spec.); 
at,396, 500-0 (1 spec.); st.415, 1000-0 (1 spec.); st.417, 1000-0 (1 
spec.); st.418, 500-0 (1 juv.}; st.419, 1000-0 (1 spec.); st.422, 500-0 
(1 spec.); st. 424, 1000 - 0 (1 juv. }; st. 440, 2000 - 0 (2 spec. };st. 443, 
500 - 0 (1 female); st. 448, 500 - 0 (1 ad. male). 

DISTRIBUTION (Figure 22). A panoceanic, mesopelagic species. 
Widespread in the tropical and subtropical regions, extending also into the 
northern and southern temperate regions. In the North Pacific it is found 
to 40 - 42°N.; along the American shores it reaches the Californian coast 
(Brinton, 1962). In the tropical Pacific it has been found around the 
Philippines and Indonesia and is widespread in the central and eastern 
Pacific, The southernmost record from the Pacific until recently was 
from 25°22'S., 107°45'E. (Hansen, 1912). The "Downwind" and "Monsoon" 
expeditions found N. boo pis between 3 3 and 48°S. east of Chile and at 
54°22'S. southeast of New Zealand (Brinton, 1962). The Soviet Antarctic 
Expedition found this species in 13 stations, between southern Australia 
and South America, from 32 to 55°S. The southernmost report was at 
55°18'S., 109°20'E. (st. 415). 

The species is widespread in the tropical Indian Ocean and also extends 
into the notal region (Tattersall, 1912; 1939; Illig, 1930; SAE). The 
southernmost localities are at 45 - 48°S. 

311 In the Atlantic, N. boopis has been reported from the shores of Europe 
(Calman, 1905; Hansen, 1908b; Ruud, 1936; Einarsson, 1945), reaching 
north to the southwestern shores of Iceland and the Denmark Strait; in the 
western Atlantic it has been found between 29 and 36°N. (Tattersall, 1926}. 
This species is widespread along the African coast down to Cape Town 
(Tattersall, 1925; Illig, 130). It has also been found in the central parts 
of the tropical and subtropical Atlantic from 20°41 'N. to 35°39'S. (Zimmer, 
1914). 

N. boo pis is usually found below 400 - 500 m and in isolated hauls as 
shallow as 100 m. 

Genus Stylocheiron G. 0. Sars 

Only one out of the 11 species of this genus has been found in the notal 
region. 

Stylocheiron maximum Hansen, 1908 

Hansen, 1908b:92; 1910:121, pl.16, fig.6a-d; 1912:283; 1913:44; Zimmer, 1914:438; Hansen, 
1915:112; 1916:653; Tattersall, 1925:11; 1926:27; Rustad, 1930:15; Illig, 1930:532; Ruud, 1936:53, 
fig.18; Tattersall, 1939:223; Einarsson, 1945:129; Banner, 1949:39; Sheard, 1953:32; Banner, 1954:42; 
Boden, Johnson and Brinton, 1955: 391- 393, fig. 55a- d; Brinton, 1962: 169, fig. 81. 
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LOCALITIES. st. 97, 750 - 0 (1 male); st. 98, 500 - 0 (1 female); st. 126, 
500 - O (1 female); st. 132, 2000 - O (1 spec.); st. 135, 3000 - O (1 male); 
st.137, 1000-0 (1 female); st.141, 2000-0 (2 spec.); st.144, 2000-0 (2 
spec.); st. 145, 1000 - O (2 spec.); geophysical st.6, 500 - 0 (4 spec.); 
geophysical st. 8, 1500 - 0 (1 juv. ); st. 269, 200 - 0 (1 juv. ); st. 322, 500 - 0 
(1 spec.); st. 343, 600 - O (1 spec.); st. 344, 500 - 0 (1 juv. ); st. 348, 
2000 - O (1 femal e); st. 357, 500 - 0 (8 juv. ); st. 358, 500 - 0 (7 spec.); st. 
359, 500- O (1 spe c .); st. '391, 500 - 0 (7 ad., 8 juv. ); st. 395, 500 - O (7 ad., 
1 juv. ) ; st. 396, 500 - 0 (1 spec.); st. 397, 500 - 0 (3 females, 1 juv . ); st. 
398, 500 - 0 (2 males, 5 imm. ); st. 415, 500 - 0 (9 spec.); 1000 - 0 (2 ad., 
19juv.); st.416, 400-0(3juv.); st.417, 1000-0(lad., ljuv.); st.418, 
500 - 0 (2 juv. ); st. 419, 1000 - 0 (3 juv. ); st. 420, 500 - 0 (1 spec.); st. 423, 
500 - O (1 spec.); 100 - 0 (1 juv. ); st. 424, 500- 0 (4 juv. ); st. 425, 500 - 0 (1 
spec.); st. 428, 500 - O (3 spec.); st. 430, 500 - 0 (1 spec.); 500 - 0 (1 spec.); 
1000-0 (1 juv.); st.441, 500-0 (1 juv.); st.444, 500-0 (1 spec.); st.445, 
500 - 1 (1 spec.; st. 449, 500 - 0 (5 spec.); st. 450, 500 - 0 (6 spec.); st. 455, 
500 - 0 (1 spec.); st. 464, 500 - 0 (1 ad. male); st. 466, 500 - 0 (6 juv. ); 
1000 - 0 (1 spec.); st. 468, 500 - 0 (1 juv. ); st. 469, 250 - 0 (1 furcilia). 

DISTRIBUTION (Figure 23). A panoceanic, mesopelagic spe c ies found 
both in tropical and tempera te zones of the northern and southern 
hemispheres. 

In the northern part of the Atlantic Ocean it is found in the waters of the 
North Atlantic Current. Reported from the Bahamas (Hansen, 1915; 
Tattersall, 1926), the coasts of Ireland and the Bay of Biscay and north to the 
Faeroes, the south coast of Iceland and southeastern Greenland (Hansen, 
1908b; Einarsson, 1945). The northernmost record is from 62°45'N., 
16°0l'W. It was also once reported from the western Barents Sea 
(Boldovskii, 1937). It crosses Gibraltar and enters the Mediterranean 
(Ruud, 1936). The Swedish expedition and "Gauss" found it in the tropical 
and notal Atlantic (Hansen, 1913; Zimmer, 1914). Also mentioned from 
the South African coast (Tattersall, 1925). The southernmost locality in the 
Atlantic - 52°6 1S., 55°32'W. S. maxim um has been found in the Indian 
Ocean in the Arabian Sea and the Gulf of Bengal as well as in the central 
part of that ocean (Illig, 1930; Tattersall, 1939; SAE). 

313 From the Pacific this species was reported from Indonesia, the 
Philippines, and the eastern tropical regions (Hansen, 1910, 1916). It has 
recently been found also in the central and the North Pacific (Banner, 1949; 
Boden, Johnson and Brinton, 1955; Brinton, 1962). To the north, 
S. maxim um reaches 59°30'N. in the Gulf of Alaska and almost reaches 
Kamchatka. Widespread in the equatorial zone. The first report of this 
species from the South Pacific belongs to the SAE, "Downwind" (1957 -
1958), and the "Monsoon" expeditions (1960- 1961). Previously only a few 
larvae possibly belonging to S. maximum were reported from southeast 
Africa and south of New Zealand (Tattersall, 1924). In the collections of 
the SAE, S. maximum was found in 45 stations. In the southern 
hemisphere the species has a circumpolar distribution. The southernmost 
localities in the Pacific are on the line of the Antarctic convergence: in 
the Drake Passage, 58 - 59°S. (st. 464, 455), in the western and central 
parts - 55°18 1 S. (st, 415) and 55°03 1S, (st. 398), south of New Zealand -
55°44 1S. (st. 359). The "Monsoon" expedition found it in the antarctic 
region, southeast of New Zealand (63°S.; Brinton, 1962). In the Indian 
Ocean the southern limit is situated at about 45 - 47°S. 
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Notwithstanding its wide distribution in all the oceans S. maximum 
is never numerous, and like other predatory euphausiaceans it never forms 
swarms and appears as individual specimens or sometimes as many as 20 
in a haul. There are few data on the vertical distribution of S. maximum. 
The species is, however, characterized as being predominantly bathyal. 
In the Pacific it is usually found below 400 m (Boden, Johnson and Brinton, 
1955); in British Columbia it is found at horizons of 400-600 and 100-900 m; in the 
Gulf of Alaska at 100-300, 40'0-600, 700-900, 1000-1200, and 1300-1500m 
(Banner, 1949). In the bathypelagic samples along the Californian coast it has 
beenfoundbetween837-1756 m (Banner, 1954 ). 

In the Indian Ocean this species has been found in the bathypelagic samples of 
the "Valdivia" andoftheJohnMurrayexpedition, at400-645and430-984m, in 
the Arabian Sea and at 2926-0 m near Zanzibar (Tattersall, 1939). 

The expeditions "Thor" and "Dana" found it in the North Atlantic at 
300, 500, 900, 1000, 1500, 2000, 3000, and 4000 m (Einarsson, 1945). 
In the northwestern Atlantic and the Mediterranean it is most frequent 
below 200 m(Ruud, 1936; Einarsson, 1945). The SAE collected it chiefly 
in oblique hauls at O - 500, 0 - 1500, 0 - 2000, 0 - 3000 m and only larvae 
(one specimen per sample) were found at higher levels of O - 200 and 
0-250m. 

The temperature limits of S. maximum are, according to literature 
and the findings of the SAE, very wide: from 2 - 3° (in the bathyal samples) 
to 15 - 20°C in shallower horizons. 

The Species Composition and Characteristics of the 
Euphausiacean Fauna of the Antarctic and Notal Regions 

The Soviet Antarctic Expedition found 24 species and two varieties of 
euphausiaceans in the antarctic and notal regions. These species belong 
to the two families of the order, and to 9 of the 11 genera of these families. 
Only representatives of the North Pacific genus Tess a rob r a ch i on 
(1 species) and the North Atlantic Meganyctiphanes (2 species) are 
missing from the present collection. Only 2 of the 9 genera of the present 
material (Eu p ha us i a and Thy s an o es s a) penetrate into the Antarctic. 

The euphausiaceans of the antarctic and notal regions belong to the 
following zoogeographical groups: 

314 ANTARCTIC SPECIES: Euphausia frigida, E. superba, E. 
crystallorophias, E . triacantha, Thysanoessa macrura. 

NOT AL-ANTARCTIC SPECIES: Thy s an o es s a vi c in a. 
NOTAL SPECIES: Euphausia lucens, E. vallentini, E. 

1 on giro st r is. 
SUBTROPICAL-NOTALSPECIES: Euphausia spinifera, E. 

mucronata, Nyctiphanes australis, N . capensis. 
TROPICAL-SUBTROPICAL SPECIES: Euphausia recurva, E. 

similis, E.similis var. arm a ta, E.similis var. crassirost ris, 
Pseudeuphausia latifrons. 

BIPOLAR (ANTITROPICAL) species: Thysanopoda acutifrons, 
Thysanoessa gregaria, Nematoscelis megalops. 

PANOCEANIC species: Ben the u pha us ia am bl yo p s, 
Nematobrachion boopis, Stylocheiron maximum, S. 
elongatum, S. longicorne. 
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All the antarctic and notal species have a cir cum polar distribution. 
Species penetrating the notal region from t he north have a cosmopolitan or 
circumglobal distribution in tropical or temperate waters. A 
restricted distribution is found in the neritic species Ny ct i p ha n es 
au st r a 1 is, N . cape n sis, P s e u de up ha us i a 1 at if r on s, and 
Eu p ha us i a mu c r on at a. 

Only very general conclusions on the vertical distribution can be 
drawn, since there are few data. The antarctic and notal species are 
mainly epipelagic, living in the surface layer down to 150 - 200 m. The 
notal-antarctic Thy s an o e s s a vi c in a is an exception, being found down 
tol000m. 

Species which are not restricted to certain latitude ranges also have a 
wider vertical distribution. The tropical-subtropical species which extend 
into temperate coldwater zones (Euphausia recurva, E. sim ilis, 
etc. ) as well as the bipolar species can be found from the surface down to 
almost abyssal waters. 

The phenomenon of submergence can be observed in the distribution of 
several bipolar species (Thy s an o es s a gr e gar i a); they descend to 
great depths at low latitudes. The cosmopolitan and panoceanic species 
belonging to the genera B en theuphausia, Thysanopoda, 
Ne mat ob r a chi on and Sty 1 o ch e iron are also chiefly bathypelagic. 
The latitudinal zonation factor does not influence the distribution pattern 
of these species. 

The vertical distribution pattern of the euphausiaceans is complicated 
by the widespread phenomenon of diurnal and seasonal vertical migrations. 
Diurnal vertical migrations have been found in the majority of antarctic 
and notal species. Without going into the complicated causality of this 
phenomenon, it must only be pointed out that in several antarctic species 
the vertical migration is also a function of larval development. 

The euphausiaceans of the antarctic region (from Antarctica to the 
Antarctic convergence) belong to 6 species and 2 genera, the widespread 
and chiefly tropical genus E up ha u s i a and the bipolar genus 
Thy s an o es s a. Of the 5 antarctic species 4 are endemic to the antarctic 
region, while one, Euphausia triacantha, is also found in the 
southern part of the notal region although its breeding sites are confined to 
the northern part of the antarctic region. 

There is still another species found in both the antarctic and notal 
regions Thy s an o es s a vi c in a. This is a rare mesopelagic species 
found in the northern part of the antarctic region. 

As already shown above, there are no endemic antarctic genera, only 
endemic species. The Euphausiacea in general have a low rate of endemism; 

315 most of them are widespread species. The predominance of endemic species 
therefore characterizes the euphausiid fauna of the antarctic region as being 
peculiar and independent. 

The endemic species of Eu p ha us i a belong to the species group 
Euphausia frigida, E. superba, E. crystallorophias (John, 
1936) . The endemic Thysanoessa macrura and the notal-antarctic 
T. vi c in a also appear. The relationship between the antarctic and notal 
species will be discussed below (p. 322). 

All the antarctic species are oceanic with the exception of Eu p ha us i a 
cry st a 11 or op hi as which inhabits the shelf zone around the Antarctic 
continent. 
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In addition to the above-mentioned species the SAE encountered the 
species Bent he up ha us i a am b 1 yo p s at Balleny Islands and the 
expedition on the "Monsoon" also found Sty 1 o ch e iron maximum at 
63°S., southeast of New Zealand. 

These species sometimes reach high latitudes following the currents 
flowing in intermediate depths; the y cannot be considered as belonging to 
the antarctic fauna . 

The charac te ristic feature of the antarctic fauna of euphausiaceans is, 
in fact, its excessive abundance , which makes this area a feeding ground 
for whales from all over the world. The principal feeding grounds are 
formed of one and two-year-old swarms of Euphausia superba, 
the "blue-whale krill" and "fin - whale krill". The species second in 
abundance is Thy s an o es s a mac r u r a which is found in great numbers 
all over the antarctic region. Euphausia crystalloroph ias may 
also form considerable gatherings near the Antarctic shore and in the Ross 
Sea, where they are eaten by Balaenoptera acutirostris . The 
other antarctic species do not form such massive populations. 

The euphausiaceans of the notal region (considered from the Antarctic 
convergence to the Subtropical convergence) have not been investigated as 
well as the antarctic ones. The Soviet Antarctic ExpP.dition even found 
some species which had never been recorded from the notal regions of 
the Ind ian Ocean and especially the Pacific: the bipolar species 
Thysanoessa gregaria and Nematoscelis megalops, the 
mainly subtropical Eu p ha u s i a recur v a and P s e u de up ha us i a 
latifrons and the panoceanic Nematobrachion boopis, Stylo
cheiron maximum, S. elongatum, and S. longi corne . Until 
the data of the SAE the southern limit of all these species was thought to 
be the Subt ropical convergence (Sheard, 1953; Zimmer, 1956). * 

The euphaus ia cean fauna of the notal region is characterized by an 
exceptional wealth of species as compared with the antarctic region. 
According to the present collection, there are 20 species and 2 varieties 
in the notal region, belonging to 9 genera . Almost half of this number 
(8 species and 2 varieties) belong to the genus Euphausia, and another 
2 species to the genus Thy s an o es s a. The other species belong to other, 
widespread and chiefly warmwater and panoceanic genera. The fauna of 
the notal region has a heterogeneous zoogeographical composition . The 
antarctic Eu p ha us i a tr i a cant ha inhabits the southern part of the 
region together with the notal-antarctic Thysanoessa vicina. 

Euphausia longirostris, E. vallentini, and E. lucens are 
endemics of the notal region . The first two species live in the southern 
part of the notal region, while E. v a 11 en tin i may sometimes even be 
found somewhat south of the Antarctic convergence. E. 1 u c en s is found 
chiefly in the warmer northern part of the notal region and spreads even 
northward into the transitional region of mixed waters. 

All the other species reach the notal region from the north, from the 
s ubtropical region. Of these species, Thysanoessa gregaria and 
Nematoscelis megalops, twobipolarspecies , arefoundinthe 
entire region, almost to the Antarctic convergence . The same holds true 
for the tropical-subtropical Euphausia similis and E. similis var. 
arm at a. 

• Almost simultaneously with the SAE. these species were found in the southeastern Pacific by the 
"Downwind" and southeast of New Zealand by the "Monsoon" (Brinton, 1962) . 
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The panoceanic and mesopela gic N e mat ob r a c hi on b o 6 pis and 
especially St yl o ch e iron ma xi mum are also w idespread in the notal 
region, chiefly in the Pacific . T he se s pec ies have been c olle c ted by the 
SAE at 32 stations in the South P ac if ic . The warm water Eu p ha us i a 
recur v a has a more limited distribution, only in the northern part of 
the notal region. In the Pacific this spe c ies has a bipolar distribution; in 
the southern hemisphere it is circumglobal like all the oc eanic spe c ies 
(Figure 4). Another species c ommon to both the northern part of the notal 
region and the southern part of the subtropical region is Eu p ha us i a 
spinifera (Figure 15). Another bipolar species -Thysanopoda 
acutifrons -may be fou nd in the no r thern part of the notal zone: it 
was collected by "Dana" (1928 - 1929 ) near southeastern Australia and New 
Zealand as well as near Cape Town (Tattersall, 1925). "Downwind" and 
"Monsoon" found it in the South Pacific (Brinton, 1962). Sheard considers 
the Australian form an independent species - T. johns ton i Sheard. 

A form closely allied to T. a cut if r on s has been found in 4 stations of 
the SAE in the southeastern Pacific; the absence of adult males in the 
collection, however, did not allow a pre c ise definition of their systematic 
position . 

In addition to the above -mentioned species there are several other 
panoceanic species which occasionally reach the northern part of the notal 
region: Bentheuphausia amblyops, Stylocheiron longicorne, 
and S. e 1 on g at um. They are, however, rarely found in the notal region. 

The following neritic species have a very limited distribution in sub
antarctic waters: Ny ct i p ha n es cape n sis found along the southwestern 
shores of Africa, N. austral is near southeastern Australia and the New 
Zealand waters, Pseudeuphausia iatifrons near the southern coast 
of New Zealand, and Eu p ha us i a mu c r on at a found only in the Peru 
Current. 

The analysis of the euphausiacean fauna of the notal region shows its mixed 
character and the very low degree of endemism of this fauna. In this 
connection it differs radically from the well delimited and chiefly endemic 
antarctic fauna. Only 2 of the 22 notal species (i.e. Eu p ha us i a 
triacantha and Thysanoessa vicina) are found on both sides of 
the Antarctic convergence. On the other hand, the notal fauna is almost 
not delimited in the direction of the subtropical fauna. Most of the species 
(17) are common to both regions. Of these, 11 species (half of the notal 
fauna) are widespread species in the tropical region, bipolar or even pan
oceanic. These species are also found in the cold-temperate zone of the 
northern hemisphere. There are more species in common with the North 
Pacific boreal region than with the North Atlantic. Eu p ha us i a s i mi 1 is 
and E. r e cu r v a are bipolar in the Pacific, but not found in the bore al Atlantic. 
The neritic Pseudeuphausia latifrons also reaches the North Pacific 
(southern coast of Japan). 

31 7 If the notal euphausiacean fauna is closely connected with the fauna of the 
oceans of the world, the antarctic fauna does not contain any widespread 
species. In this it differs from the arctic fauna. A comparison between 
the euphausiaceans of the arctic and antarctic regions shows that none of 
the 5 species found in the Arctic are endemic. All have a boreal origin and 
penetrate the Polar basin together with the deep Atlantic currents. None 
of the species living in the Arctic reproduce there regularly. Unlike the 
antarctic species, only 2 arctic species have a circumpolar distribution: 
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(3 1 8, 319) 

FIGURE 24. The distribution areas of the antarctic species of Eu p ha us i a and 
Thysanoessa 

a - E. cry st a I Io r op hi as; b - E. superb a (northern limit; southern limit the 
Antarctic continent); c - E. frigid a; d - E. tr i a cant ha ; e - Th. mac r u r a 
(northern limit; southern limit the Antarctic continent); 1-Antarctic divergence; 
2 - Antarctic convergence; 3 - Subtropical convergence; 4 - northern limit of the 
Weddell Current; 5 - isolated reports beyond the limits. 
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Thysanoessa inermis (Kr.) and T. raschii (M.Sars). The other 

species are restricted either to Atlantic waters (T. longicaudata 

(Kn . ) and Meg any ct i p ha n es nor veg i ca (M . Sars)) or to Pacific 

waters (T . longipes Brandt). In the Arctic there is a predominance of 

neritic species (3) , a fact which has already been emphasized by Einarsson 

(1945) . As already shown , in the Antarctic there is only one neritic species. 

The cause of these differences between the euphausiacean faunas of the 

Arctic and Antarctic is to be found in the difference between the physical

geographical conditions of the southern-oceanic and the no!"thern-continental 

hemispheres , as well as in the different faunal histories: the more ancient 

origin of antarctic fauna as opposed to the comparatively recent origin of 

the fauna in the Polar bas in . 

Latitudinal Zones in the Distribution of the Antarctic and 
Subantarctic Euphausiaceans 

Attempts to find a relationship between specific latitudinal belts and the 

distribution of the euphausiaceans have been made for a long time. The 

first such analysis was made by Tattersall (1924) while studying the 

collections of the "Terra Nova". In his study of the Euphausiacea from the 

" Norvegia ·•, Rustad (1930, 1934) es tablished that different species belong 

to definite la titud inal belts. John (1936), based on the materials of 

"Discovery II ", succeeded with utter clarity in establishing the zonality in the 

distribution of the southern species of Eu p ha us i a. John's outline became 

a classic example and is today included in every general discussion on 

euphausiaceans. With some modifications it has been used in Einarsson 

(1945), Sheard (1956), in the monograph of Zimmer (1956), in the reviews 

of Mackintosh (19 60, etc . ), as well as in the textbook of marine zoo

geography of Ekman (1953 ). All these studies as well as the data obtained 

on the latitudinal zonation of other antarctic animals by the SAE (Andriyashev, 

1958, 1959, 1962; Brodskii, 195 9; Brodskii, Markov, Shil'nikov, 1959; 

Ushakov, 1962, etc.) now make possible greater accuracy in zoning 

euphausiaceans in the high and temperate latitudes of the southern 

hemisphere . In Figur e 24 the areas occupied by five species of euphau

siaceans of the surface waters of the antarctic region (E . super ba, E. 

c rystallorophias, E. frigid a, E. triacantha and Thysanoessa 

mac r u r a) are delimited on the basis of earlier data and the findings of 

the SAE. The area of T. vi c in a, a species not so closely dependent on 

the latitudinal variation of the hydrological factors, is not indicated on the 

map. 
While establishing the areas of the antarctic euphausiaceans, the 

unequal and insufficie nt data on some of the species must be kept in mind. 

The high latitudes of the Pac ific between the Bellingshausen and Ross seas 

have not been surveyed. In the distribution of the high -antarctic species 
320 E. superba, E . crystallorophias, and T. macrura there is thus 

a discontinuity in this area . The southern distribution limit of E. 

fr igida in the Pacific could be set only tentatively (dotted line). 

Insufficient r epor ts on the same species in the eastern Atlantic also made 

the delimitation impossible. A similar situation occurred with the northern 

distribution limit of T. m a c r u r a in the eastern part of the Indian Ocean. 

The above map therefore gives only an approximate idea about the 

distribution limits of the antarctic species. Isolated reports beyond the 
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limits are marked by crosses on the map. The antarctic continent forms 
the southern limit for E. superb a and T. mac r u r a. 

The range of Thy s an o es s a mac r u r a covers the whole antarctic 
region from the Antarctic continent to the Antarctic convergence. The 
temperatures at which T. macrura has been found (-1.8 to 4°C) are 
situated mainly within the temperature limits of the antarctic surface waters. 

The East Wind Drift and the Weddell Current are regions of mass 
concentrations of E. superba. The shelf areas are inhabited together 
by this species and by E. cry st a 11 or op hi as . T he distribution limits 
of this latter species do not cross the Antarctic divergence. E. cry st a 11 o
r op hi as is a stenothermic coldwater species which lives at below-zero 
temperatures (from -1.8 to 0°C) . 

In the areas of the southern flow of the West Wind Drift E. superb a 
also lives north of the Antarctic divergence, but not in large numbe rs . 
Beyond the An tarctic convergence E. superb a has been found only in the 
northern part of the Weddell Current, between the Falklands and South 
Georgia Islands, again in small numbe rs only. The temperatures at which 
E . superba has been found (from -1.8 to l. 5°C) are usually similar to 
those of the antarctic surface waters. 

Eu p ha us i a frigid a lives in the northern part of the antarctic 
region in the area of the West Wind Drift. For most of its range, the 
southern limit corresponds to the an tarctic convergence. E. fr igida is 
not encountered at temperatures as low as those at which E . superb a and 
E. crystallorophias are found. Its temperature limits are from -0.7 
to 3 - 4°C. 

Like E. superba and T. ma cr ura, E. frigida may also be found 
north of the convergence, namely in the Falkland sector of the western 
Atlantic. This particular distribut ion pattern of the antarctic euphau
siaceans will be considered in greater detail below. 

E. tr i a can t ha lives in the northern part of the antarct ic region 
together with E. frigid a. The southern limit for the latter species is 
formed by the Antarctic divergence; both these species are practically 
absent south of it. As compared with the other antarctic species, E. 
tr i a can t ha has the broadest d istribution since it extends beyond the 
convergence into the southern notal region. The broader distribution 
logically follows the considerable eurythermy of this species. The extreme 
temperature limits are -1. 8 and ll.9°C. E. triacantha lives beyond the 
antarctic region in the southern half of the notal region. This area is 
characte rized by good circulation of the water masses whereas there is 
a stable stratification of the water masses in the northern part of the 
notal region. The predominance of E. tr i a can t ha in waters with 
pronounced vertical circulation has already been emphasized by Baker 
(1959 ) for the area of the convergence. It is possible that further research 
concerning the distribution of E. tr i a cant ha in the notal region will 
supply data for establishing the limits of the Subantarctic divergence, which 

321 
according to several authors (Deacon, 1945; Ivanov, 1959) are situated 
in the middle of the notal region. 

Some general conclusions can be drawn from the discussion of the 
distribution pattern of the euphausiaceans inhabiting the surface waters of 
the open sea in the antarctic region. The areas occupied by the endemic 
antarctic species E. superba, E. frigida, and T. macrura are 
asymmetrical: they are displaced toward the south in the Pacific and 
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(322,323) 

FIG URE 25 . The area occupied by the natal species of the genus Eu p ha us i a 

a-E. vallentini; b-E. longirostris; c-E. lucens; 1 - Antarctic 
divergence; 2 - Antarctic convergence; 3 - Subtropical convergence. 
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321 extend northward in the Atlantic, especially in its western part. The 
southernmost position of the northern limit of the antarctic species is 
found in the eastern Pacific: the northern limit of E. superb a is situated 
there between 65 and 67°S., that of E. frigida and T. macrura -at 
about 60°S. In the western Atlantic the northern limit is situated 
respectively at 50, 49, and 48°S. The area occupied by E. superb a in the 
Indian Ocean is an intermediate one: between 61 and 55°S.; E. frigida 
lives there between 51 and 48°S. and T. mac r u r a around 50°S. The 
most asymmetrical distributional pattern is that of the most stenothermic 
coldwater species - E. superb a. The limits of the areas occupied by 
E. frigida and T. macrura essentially follow the Antarctic convergence , 
with the exception of the Falkland area. 

The range of E. tr i a cant ha, a more eurythermic species which 
exceeds the convergence, is nearly symmetrical although the northern limit 
in the Pacific is also situated at somewhat higher latitudes than in the 
Atlantic . 

The asymmetrical pattern of distribution of the antarctic euphausiaceans 
conforms to the "thermic asymmetry" of the hydrological regime in the 
southern seas (Max imov, 1961). According to Deacon (19 37, 1960) and 
Maksimov the Antarctic convergence is displaced farthest north in the coldest 
Atlantic sector and farthest south in the warmest Pacific sector. This 
phenomenon is even more evident in the distribution of the antarctic 
euphausiaceans. Following the Weddell Current and the Cape Horn Current 
northward the antarctic euphausiaceans cross the Antarctic convergence in the 
western Atlantic and spread over the adjacent notal areas. 

As already stated above, the distribution of the notal euphausiaceans is 
insufficiently known. The studies of the SAE helped to fill some of the 
gaps in the knowledge of their distribution in the South Pacific and Indian 
Oceans. 

The tentative limits of distribution are indicated on the map (Figure 25) 
for the following natal species: E . lucens, E. va ll entini, and 
E. longirostris. Unfortunately there are few reports and the limits 
of the distribution of these species are only preliminary. 

The most pronounced coldwater species among them is E. v a 11 en tin i with 
temperature limits of 2 and l0°C. The main area occupied by this species 
is in the southern part of the natal region; it may, however, also reach 
the Subtropical convergence. E. v a 11 en tin i reaches farthest to the 
north following the Falkland Current. 

In the coldwater area of the natal region E. 1 on giro s ·t r is also may 
be found together with E. vallentini. As can be seen in Figure 25, 
the southern distribution limit in the Pacific is along the Antarctic 
convergence for E. longiro stris and E. va llentini. The same 
holds true for E. 1 on giro st r is in the Indian Ocean. The northern 
limit of E . 1 on giro st r is is situated in the middle of the natal region, 
locally reaching the Subtropical convergence. The temperatures at which 
E. longirostris has been found are above zero, from 3 to l6°C, and 
they correspond to the temperatures of the subantarctic surface waters 
(Knox, 1960). 

324 The most markedly warmwater species among the subantarctic species 
is E. 1 u c ens (temperature range 5 - 18°). This species lives chiefly in 
the northern part of the natal region to the line of the Subtropical conver 
gence. Together with the cold Peru, Falkland, and Benguela currents , and 
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also with the West New Zealand current, E. 1 u c ens penetrates far north 
into the transitional area of the mixed warm temperate waters . 

In addition to the endemic species, the notal region contains a large 
number of species of northern origin, which have been discussed above. 

The faunisti c boundary between the species which inhabit the surface 
l ayer of the antarctic and notal waters is the Antarctic convergence. 
According to the species composition of every sample it is definitely 
possible to establish the region in which the sample was collected. 
Immediately south of the convergence we find T. macrura and E . 
frigida, and north of it -E. vallentini , E . longirostris and 
several widespread, warm water or bipolar species (Eu p ha us i a 
similis, T . gregaria, Nematoscelis megalops). The Antarctic 
convergence however does not constitute an impenetrable obstacle between 
antarctic and notal euphausiaceans. In the very area of the convergence 
there are mass gatherings of E. triacantha which spread from the 
antarctic region into the notal one. The displacement northward of the 
range of several antarctic species (E . superba, E. frigida, and 
T. mac r u r a) in the western Antarctic has already been mentioned above. 
Only one of the epipelagic species, the notal E. va llent in i, crosses 
southward into the antarctic region, south of Australia. 

The Subtropical convergence does not constitute such a clear-cut 
faunistic barrier as the antarctic one. As shown above (p. 320) widespread 
subtropical and bipolar species or some bathypelagic species enter the notal 
region from the north, the latter carried by the deep intermediate current. 
E . 1 u c ens, on the other hand, crosses northward into the subtropical 
region carried by the cold currents. 

The analysis of the distribution of the antarctic and notal euphausiaceans 
shows that the species are adapted to specific latitudinal zones. Some of 
these species are connected with a specific water mass and may therefore 
be used as indicators for surface currents in the notal and antarctic regions . 

On the basis of the distribution of these indicator species the following 
zones and subzones may be defined in the southern Pacific and Indian 
Oceans. 

1. THE ANTARCTIC ZONE - the area in which T. mac r u r a is 
distributed; delimited by the continent and the Antarctic convergence. The 
Antarctic zone may again be subdivided into two more or less well
delimited subzones: 

a) . THE HIGH - ANTARCTIC SUBZONE - the area of mass oc currence 
of E. superba and in the inshore areas of E. crystallorophias 
delimited by the continent and the Antarctic divergence. 

b). THE LOW-ANTARCTIC SUBZONE - the area occupied by E. 
frigid a - delimited by the Antarctic divergence and the Antarctic 
convergence. 

2. THE NOT AL ZONE - the area occupied by the endemic notal 
species E. vallentini, E. longirostris, and E. lucens, delimited 
by the Antarctic and Subtropical convergences. 

325 Though there are also endemic species in the Notal zone (as shown 
above), the species living there and common also to the subtropical region 
are dominant. The mixed character of the fauna in the notal region imparts 
to this zone a transitional character which is especially evident in the 
northern part of this region. The Transitional zone is situated in the 
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Pacific and Indian Ocean sectors at about 40°S. As mentioned above 
the most characteristic species of the Transitional zone are E. 
spin if er a and E . recur v a. 

It is of interest to compare the present conclusions with those reached 
by the "Downwind" expedition (Preliminary Report on Expedition 
"Downwind", 1958), which also established faunistic zones on the basis of the 
distribution of the euphausiaceans in the South Pacific. As a result of the 
"Downwind" expedition, besides the Equatorial and Central zones (which 
is beyond the scope of the present work) a Subtropical and a Transitional 
zone are also delimited. The following species are listed for the Transitional 
zone in the southeastern Pacific as characteristic: Eu p ha us i a 
g i b b o ides Ortmann, Thy s an o es s a gr e gar i a and Ne mat o s c e 1 is 
mega 1 ops; for the Subantarctic zone (natal region) - Eu p ha us i a 
similis, E . lucen s, and E. spinifera. 

The tropical-subtropical Eu p ha us i a g i b b o ides which has been 
reported from the Transitional zone along the coasts of South America 
(in the Antofagasta-Valparaiso area according to "Downwind" and SAE, 
195 8) has never been reported and could not be found by the SAE in any 
other area of the Transitional zone, either in the Pacific or in the Indian 
Ocean. The bipolar species Thy s a noes s a gr e gar ia and 
Ne mat o s c e 1 is mega 1 ops are widespread in the natal and subtropical 
regions in addition to the Transitional zone. The same is also true for 
Euphausia similis which has been related by "Downwind" to the 
subantarctic region. On the other hand one may consider that E. 
spin if er a (much as E. re c ur v a) has to be considered characteristic 
to the Transitional zone rather than to the notal region itself, since it 
does not live in the southern part of the latter. Eu p ha us i a 1 u c ens -
another endemic species of the natal region was found there both by the 
SAE(1958)andthe "Downwind". Theothertwo species, E. longirostris 
and E. vallentini, relatively more coldwater species, are probably 
lacking in the collections of the "Downwind". 

The contradictory views expressed by the SAE and the "Downwind" about the 
specificity of the different species to the transitional or the natal region 
can be fully understood since the "Downwind" investigated only the south
eastern Pacific, while the SAE covered the whole area of the South Pacific 
and the Indian Ocean. 

Finally let us refer to the problem of the origins of the antarctic euphausia
ceans. The fauna of the southern seas is predominated by the species of 
Eu p ha us i a, to which genus half of all the species (13 out of 26) belong. Of 
these, 4 out of a total of 6 are antarctic and 10 out of a total of 22 are natal. In ad
dition, there are 9 Eu p ha us i a species endemic to the Southern Ocean. For the 
sake of comparison, it would be interesting to know that the genus Eu p ha us i a 
is not represented in the arctic region while only two species of this genus live in 
the boreal one: Eu p ha us i a k r oh n i (Brandt) in the N orthAtlantic and E. 
pacifica HansenintheNorthPacific. '' The genus Euphausia has a 
tropical origin: of a total of 3 0 species, 20 i. e. , almost 7 Oo/o, live in the tropical
subtropical regions; 1 7o/o of the species are cold-temperate and 13% antarctic. 

326 The origins of the euphausiacean faunas of the southern seas are related 
to the advance of the_ warm water spe c ies of Eu p ha us i a into the notal 
and antarctic regions, down to the Antarctic continent. As emphasized by 
John {1936), the antarctic and natal spe c ies of Euphausia belong to two 

• Recently, Brinton (1962 ) described E. na n a, a species related to E. pacific a , from southern Ja pa n. 
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natural groups of species, both originating from tropical-subtropical 

forms. According to John, the settling of the southern hemisphere followed 

two lines . One originated from the tropical E. ha n sen i and led to 

E. spinifera-E. longirostris and the antarctic E. triacantha. 

The other started with the series E. lucens-E. vallentini-E. frigida 

and led to two rather dissimilar species: E. superb a and E. 
crysta llorophias . 

Subtropical convergence 

Antarctic convergence 

northern limit of floating ice 

Antarctic divergence 
continental shore 

tropical- subtropical regions 

notal region 

antarctic region 

FIGURE 26. Diagram of the zonal distribution of the genus Eu p ha us i a, advancing from the tropical region 

into the notal and antarctic regions (from John. 1936, modified) 

The successive stages in the settlement of the subantarctic and 

antarctic waters by these species are shown in Figure 26, based on John's 

data with some modifications. In both lines, one may compare morpho

logical kinship with the distribution. The morphological kinship of 

the two groups of related species has been discussed in detail by John and 

need not be repeated here. 
The genus Thy s an o e s s a has two endemics in antarctic waters. Out 

of a total of 9 species of this genus, 7 live in the arctic and boreal regions 

and only 3 in the coldwater areas of the southern hemisphere. One of them, 

T. gregaria, is a bipolar species. The other two species, T. vicina 

and T. mac r u r a are very closely related, as shown above. The structure 

327 of the petasma is, in fact, the only difference between them. The bipolar 

T. gregaria differs from these two species by a series of variable 
features (dimensions of the eyes, form of rostrum, length of the last 

abdominal segment). If the petasmas of the three species are compared 

the form and the dimensions of the proximal and distal processes in 

T. gr e gar i a so~ehow seem to include the features of these processes 

in the other two species (Figure 2) . T. gregaria should probably be 

considered the original form of the antarctic species. The distribution 

pattern of the three species also apparently indicates this process: there 

is a successive geographical displacement of the bipolar T. gr e gar i a 

to the natal-antarctic species T. vicina and T. macrura (Figure 27). 

333 



It has been shown that the northern and southern distribution areas of 
T. gr e gar i a are closest along the western shores of North and South 
America, where the discontinuity is restricted to the area between 24°3 0 'N. 
and l 5°S . (Figure 18) . This indicates the possible direction of movement 
of T . gr e gar i a a l ong the American coast into the southern hemisphere . 
Along this coast the distance between the cold littoral currents of the 
northern and southern hemispheres is minimal. In connection with the 
bipolar distribution of T. gregaria, two other bipolar species m u st 
be mentioned: Ne mat o s c e 1 is mega 1 ops and Thy s an op o d a 
acutifrons, which, unlike T. gr egar ia, are represented in the Nor th 
and South Pacific by two different, though closely related forms . In the 
North Pac ific live N. diffi c ilis and T . acutifrons and in the South, 
N. megalops and T . johnstoni (?) . In the Atlantic, the two s pec ies 
N. megalops and T. acutifrons did not evolve into separate northern 
and southern forms. It may thus be supposed that the northern and southern 

Subtropical convergence 

Antarctic convergence 

northern limit of floating ice 
Antarctic divergence 

shore of the continent 
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boreal region 

tropical- subtropical regions 

notal region 

antarctic region 

FIGURE 27 . Diagram of the zonal distribution of the species of Th ysanoes sa of the 
southern seas 

Black columns indicate predominance. Dotted columns indicate a predominantly deep
water distribution. 

populations of the two oceans became separated at different t imes - earlier 
in the Pacific than in the Atlantic, since in the l atter no morphol ogi c al 
divergenc e has yet appeared . 

Consideri ng again the probl em of the origin of the antarctic 
euphausiaceans one may conclude that they started from two groups: tropical-
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subtropical species (genu s Eu p ha us i a) and cold-temperate ones who 
center is in the northern hemisphere (genus Thy s an o es s a). In the notal 
region these species are joined by other bipolar and chiefly warmwater 
species, widespread in all the oceans. 

APPENDIX 

List of the stations of the Soviet Antarctic Expedition, 1955 - 1958, in which the euphausiaceans 

discussed in the present work have been found 

Station Horizons of the haul (m)' 
number 

Position Date 

Cruise I, 1956 

27 65°19' s. 109°56' E. 8 Ill 200-0 
29 65 06 111 24 9 Ill 2000-0 
34 64 21 115 55 10 Ill (1000-0); 1500-0 
35 63 42 117 21 11 Ill (3000-0) 
36 62 55 118 52 11 Ill 200-0; (3700-0) 
48 63 18 135 14 23 Ill (2600-0) 
50 64 51 141 05 23 Ill 200-0; (2000-0) 
52 65 10 149 52 25 III 200-0 
57 64 03 161 59 29 Ill (2000-0; 3000-0) 
71 52 36 162 07 5 IV 200-0 
75 50 22 167 01 7 IV 100-0 
80 39 01 169 04 14 IV (600-0) 
96 43 55 127 47 4V (600-0) 
97 45 26 125 52 4V 750-0; 2000-0 
98 46 52 123 55 5 5V 500-0 

103 53 26 112 11 7V 500-0 
104 54 42 109 12 sv 500-0 
111 64 25 92 52 12 V 2500-0 
112 61 41 87 40 14 V Surface 
126 39 10 68 04 24 V 500-0 
127 37 13 67 29 24 V 2000-0 
132 22 28 64 02 28 V 2000-0 
135 19 09 63 08 29 V 2000-0; 3000-0; 4000-0 
137 14 43 62 58 30V 1000-0 
140 07 50 60 31 1 VI 1000-0 
141 06 44 59 16 2 VI 2000-0 
142 05 06 57 35 2 VI 1000-0 
144 01 20 55 11 4 VI 2000-0 
145 00 52 N. 54 27 4 VI 1000-0 

Cruise II , 1957 

D-2 near Haswell Island 26 XI 450-0 
157 65°44' s. 90°50' E. 15 I 100-0 
164 65 18 91 42 16 I 100-0; 500--0 
165 65 01 91 53 17 I 100-0; 500-0 
167 65 39 91 52 17 I 100-0 
171 60 01 82 24 20 I 100-0 
172 62 34 86 21 20 I 100-0; 500-0 
174 65 26 86 49 21 I 500-0 
177 60 02 77 21 24 I 500-0 
178 61 26 77 19 24 I 500-0 
180 63 48 77 29 25 I Sur fa ce 
188 68 55 77 36 27 I 100-0 
189 69 18 75 45 28 I 200-0 
191 68 'ts 73 06 29 I 200-0 
194 67 10 68 57 29 I 100-0 
202 66 30 59 30 1 II 1500-0 
204 65 59 57 10 3 II 200-0 
207 64 30 57 00 3 II 100--0; 500-0 
208 63 02 56 49 4 II 200-0 
209 61 25 7 57 09 4 II 200-0 
210 59 57 57 11 5 II 200-0; 500-0 
211 58 17 56 55 6 II 500-0 

329 214 58 37 46 19 9 II 500-0 
60 04 40 17 10 II Ship pump sam ple 215 

216 61 20 40 28 11 II 200-0;500--0 
218 63 21 39 59 12 II 500-0 
220 65 22 40 13 13 II 200-0 
221 66 34 40 06 14 11 200-0 . Numbers in parentheses indicate length of cable paid out. 
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Station 
number Position Da te Horizons of the haul ( m) 

223 68°07' s. 37°02' E. 15 II 2000-0; 3000--0 
229 68 56 29 10 17 II 200-0;500-0 
230 69 13 27 14 18 II 200-0 
231 68 56 24 46 19 JI 200-0 
236 69 21 19 42 21 n 200-0;500-0 
238 68 08 19 60 22 JI 500-0 
240 65 30 20 07 23 JI 200-0 
241 64 12 20 04 24 JI 500-0 
242 62 48 20 01 24 JI 200-0; 500-0 
243 61 34 20 00 25 JI 200-0; 500-0 
246 60 01 20 00 3 III 200-0 
247 58 05 20 14 4 III 200-0 
249 53 59 20 11 6 Ill 200-0 
252 50 03 19 57 7 III 200-0 
255 45 11 19 58 9 III 200-0; 500-0 
256 42 54 20 06 7 10 III 200-0; 280-0; 500-0 
257 40 04 20 01 8 ti III 200-0; 500-0 
259 37 49 19 45 6 11 III 100-0; 200-0; 500-0 
260 36 08 9 19 36 9 12 III 200-0; 500-0 
264 35 44 22 33 5 18 m 250-0; 500-0 
266 38 10 25 35 19 Ill 200-0; 500-0 
267 40 37 8 29 13 5 21 III 200-0: 500--0 
269 45 05 9 34 59 5 23 III 200-0; 500-0 
270 46 57 37 54 24 III 100-0 
271 49 49 41 21 24 III 200-0 
272 52 03 47 32 28 III 500-0 
274 52 32 57 42 30 Ill 500-0 
281 62 27 97 35 8 IV 300-0 
285 59 29 97 06 11 IV 200-0 
287 55 54 96 58 12 IV 200-0 
289 51 36 97 02 14 IV 200-0; 500-0 
292 47 58 97 00 15 IV 200-0 
294 44 33 97 00 16 IV 200-0; 500-0 
306 23 40 97 01 23 IV 500-0 
311 12 49 96 58 28 IV 500-0 
320 4 01 N. 88 20 7V 500-Cl; 1500-0 
321 5 44 87 06 8V 1500-0 
322 7 56 88 03 9V 500-0 

Cruise III , 1958 

330 65°53' s. 114°01' E. 17 I 500-0 
335 67 45 147 10 2 JI 650-0 
336 69 36 161 50 9 II 100-0; 500-0 
338 69 05 162 50 11 II 500-0 
342 37 40 150 00 11 Ill 100-0 
343 37 49 150 16 11 III 600-0 
344 38 30 151 40 11 III 500-0 
345 39 35 153 45 12 III Surface ; 500-0 
346 40 30 155 30 13 III 500-0 
348 42 34 159 00 14 III 500-0; 2000-0 
351 45 30 164 38 16 III 500-0 
352 46 10 165 51 17 Ill 700-0; 1000-0 
354 47" 49 166 26 18 III 200-0 
357 52 20 166 13 19 III 500-0 

33 0 358 54 01 166 10 20 Ill 500-0 
359 55 44 166 06 21 III 500-0 
362 58 32 166 19 22 III 500-0 
363 59 15 165 59 22 III 500--0 
364 60 04 165 58 23 III 500-0 
365 60 54 165 56 23 III 500-0 
366 62 30 165 33 24 III 500-0 
367 63 50 165 25 25 III 500-0; 1000-500; 2000-1000 
368 65 09 165 49 26 III 600-0 
369 66 27 165 42 27 III 500-0 
370 67 38 165 45 27 III 500-0 
371 68 16 165 16 28 llI 500-0 
373 69 32 165 08 28 III 500-0 
378 67 52 175 12 w. 1 IV 500-0 
380 69 08 164 56 2 IV 500-0 
381 70 00 160 20 2 IV 500-0; 1000-0 
382 68 00 160 08 3 IV 500-0 
383 66 03 160 07 4 lV 500-0 
384 64 02 160 04 5 IV 500-0, 1000-0 
385 62 39 159 51 5 IV 500-0 
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Station 
number Position Da te Horizons of the ha ul ( m) 

33 1 

386 60°17' s. 160°00' w. 6 IV 500-0 
387 58 58 160 02 6 IV 500-0 
388 57 59 160 02 7 IV 500-0 
389 56 19 160 04 7 IV 500-0; 500-100 
390 54 17 160 02 8 IV 500-0 
391 52 25 159 51 8 IV 500-0 
392 50 21 159 50 9 IV 500-0 
393 48 24 160 07 10 IV 500-0 
394 47 21 160 05 10 IV 500-0 
395 46 20 160 05 11 IV 500-0 
396 44 28 160 02 11 IV 500-0 
397 53 09 141 26 15 IV 500-0 
398 55 03 140 37 15 IV 500-0 
400 57 26 137 43 17 IV 500-0 
401 60 15 135 06 18 IV 500-0 
402 64 22 132 11 19 IV 500-0 
403 66 18 130 00 20 IV 500-0 
408 66 29 109 04 23 IV 500-0 
409 64 36 108 52 24 IV 500-0 
410 62 39 109 16 25 IV 500-0 
411 61 42 109 16 25 IV 500-0; 1000-0 
412 60 43 109 10 26 IV 500-0 
413 58 58 109 21 26 IV Surface; 500-0; 2000-0 
415 55 18 109 20 28 IV 500-0; 1000-0 
416 53 01 109 30 29 IV 400-0; 1000- 0 
417 51 22 109 27 29 IV 500-0; 1000-0 
418 49 24 109 20 30 IV 500-0 
419 47 36 109 20 30 IV 100-0; 500-0; 1000-0 
420 45 53 109 27 1 V 500-0 
422 41 59 109 19 2V 500-0 
423 39 54 109 17 3V 500-0; 1000-0 
424 37 55 109 24 4 V 500-0; 1000-0 
425 35 54 109 28 4V 500-0 
426 34 16 109 20 5V 500-0 
427 32 46 109 15 5V 500-0 
428 30 56 109 17 6V 100-0; 500-0 
429 29 17 109 24 6V 500-0 
430 27 37 109 25 7V 500-0; 1000-0 
435 29 50 93 34 13 V 500-0 
437 30 41 87 02 15 V 500-0 
439 31 39 80 43 18 V 500-0; 1000-0 
440 31 59 78 27 19 V 500-0; 2000-0 
441 32 20 76 57 20 V 500-0 
442 32 25 75 42 20 V Surface; 500-0; 1000-0 
443 32 31 74 17 21 V 500-0 
444 32 56 72 55 22 V 500-0; 2000--0 
445 33 03 72 10 22 V 500-0 
446 37 00 74 05 1 VI 500-0 
447 40 57 74 47 2 VI 500-0 
448 45 04 74 33 3 VI 500--0 
449 49 11 76 19 4 VI 500-0 
450 52 35 75 35 5 VI 100-0; 500--0 
451 55 45 70 11 6 VI 100-0 
453 57 29 69 10 6 IV 500--0 
454 58 22 68 38 7 VI 500-0 
455 59 28 67 41 7 VI 500-0; 1000--0 
456 60 26 67 12 8 VI 500-0 
457 61 18 66 35 8 VI 500--0 
459 61 10 56 30 10 VI 500-0 
461 60 44 56 51 10 VI 500--0 
462 59 32 58 22 11 VI 500-0 
463 58 54 59 58 II VI 500-0 
464 58 II 61 00 11-12 VI 500-0; 1000--0 
465 57 22 62 05 12 VI 500-0 
466 56 34 63 08 12 VI 500-0; 1000--0 
467 55 39 64 22 13 VI 500-0 
468 55 19 64 44 13 VI 500-0 
469 54 58 65 02 13 VI 250-0 
477 48 14 60 49 15 VI Surface 
478 45 47 60 03 16 VI 300-0 
480 43 40 59 34 16 VI 250-0 
481 41 36 58 38 17 VI 70-0 
483 39 17 57 22 17 VI 85-0 
484 37 49 56 35 18 VJ 50-0 
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A GENERAL REVIEW OF THE 
ANTARCTIC FISH FAUNA* 

BY 

A. P. ANDRIASHEV 
Zoological Institute, U.S.S.R . Academy of Sciences, Leningrad 

(with 18 figs .) 

Several years ago, while engaged in a study of the fish fauna of 
the Arctic Seas, I often wanted to make a comparison with the 
fauna of the far South which, together with a striking development 
of endemism of notothenoid fishes (outwardly resembling our 
northern cottoids), contains true northern fish types, such as 
Zoarcidae, Liparidae, Agonidae and so on. At that time the absence 
of collections from the Antarctic in the Russian museums made a 
comparative analysis difficult. That is why I was very glad to ac
cept an invitation to take part in the Soviet Antarctic Expeditions 
aboard the "Ob" during the International Geophysical Year. Over 
several years my colleagues and myself made extensive collections 
of bottom and bathypelagic fishes from the Antarctic and neigh
bouring waters. These materials are still under initial study and 
results are only partially published which naturally impedes sum
ming up. It is therefore, not without hesitation, that I accepted the 
amiable suggestion of the Editorial Staff of the volume "Biogeo
graphy and Ecology of Antarctica" to compile a review on Antarctic 
fishes; this review should, however, only be regarded asa preliminary 
attempt in this direction . 

Historical 

In a way we could say that the absence of an "ancient history" in 
the study of Antarctic fishes, with its usual share of doubtful data, 
incomplete descriptions and complicated synonymy, was fortunate. 
The first collections fell rightaway in" good hands", indeed they were 
studied by ichthyologists of the British Museum (Natural History). 
J. RICHARDSON, A. GUNTHER, G. A. BouLENGER, C. T. REGAN and 
J. R. NORMAN; in particular the latter two, not only described more 
than a half of all genera and species inhabiting the Antarctic but 
also worked out a modern system for notothenoid fishes and made 
the first zoogeographical analysis of the whole of the Antarctic fish 
fauna. 

The history of the investigations on Antarctic fishes starting after 
the review by Douo (1904) was given in details in the classical 
work by NORMAN (1938). Research dealing mainly with the Ross 
Sea was reviewed by MILLER (1961) . The bibliography of Antarctic 
ichthyology was recently published by two American authors 
(R0FEN & DEWITT, 1961). 

• [Reproduced photographically from Bicx:;Ecx:;RAPHY AND ECOL(X;Y 

OF ANT ARCTIC A by kind permission of W. JUNK PUBLISHERS, The Hague. ] 
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It is worth to note that the first ichthyological collections from 
the Antarctic were made by the U.S. Exploring Expedition under 
command of C. WILKES (1838- 1842). They were passed for study 
to the prominent ichthyologist Louis AGASSIZ, Harvard College. 
However, as ROFEN & DEWITT (1961) have recently reported, 
neither his voluminous and well illustrated manuscript nor the 
collections themselves became a contribution to science because 
they were lost. The first specimens of fishes from the Antarctic 
to be reported (RICHARDSO N, 1844) were obtained by the British 
Expedition on the vessels "Erebus" and "Terror" (1839- 1843). 
In this case too the first fish found near the coast of the Antarctic 
Continent (it was a white-blooded one, supposedly a Cryodraco) 
has not been preserved as it was eaten by the ship's cat. 

In the second half of the XIX century some data on fishes from 
peripheral parts of the Antarctic were received (Kerguelen, S. 
Georgia and others) but it is only at the very end of the century 
that the "B~lgica" Expedition (1897- 1899) collected the first and 
unique specimens preserved until now from the Antarctic shelf in 
the Bellingshausen Sea (DoLLO, 1904). Later on, more than thirty 
expeditions collected ichthyological material from different parts 
of the Antarctic. I shall mention only the most important ones 
putting the stress on recent -investigations . 

To begin with the early British Expeditions on the "Challenger" 
(1873---1876), the "Southern Cross" (1898---1900), the "Discovery" 
(1901-1904) and the "Terra Nova" (1910) should be mentioned. 
Material collected by these expeditions in the western part of the 
Ross Sea, near the Antarctic Peninsula (Graham Land), the Kergu
elen, the Crozets, S. Georgia etc. was described and drawn in detail 
in the works of the ichthyologists of the British Museum (GUNTHER, 
1880, 1887; BouLENGER, 1902, 1907; REGAN, 1913, 1914, 1916). 
These works are the base of our present knowledge on the Antarctic 
fishes. A valuable addition to the list of species (and their biology) 
of Graham Land and the neighbouring islands was made by LONN
BERG (1905) using the material of the Swedish Expedition "Antarc
tic" (1901- 1902). Two French expeditions, on the "Franc,:ais" 
(1903---1905) and on the "Pourquoi-Pas?" (1908- 1910) (VAIUANT, 
1906; ROULE, ANGEL & DESPAX, 1913) have worked in the same 
area. The first data on the East Antarctic fi shes (Davis Sea) were 
obtained by the German Antarctic Expedition aboard the "Gauss" 
(1901- 1903) and reported by PAPPENHEIM (1912). From the same 
region and eastwards interesting material was collected by the 
Australasian Antarctic Expedition aboard the "Aurora" (1911-
1914), and the results were published by WAITE (1916). More than 
five hundred fishes from different parts of East Antarctica , Kergue
len and Macquarie Islands were brought hack hy the B .A.N .Z. 
Antarctic Research Expedition on the "Discovery" in 1929- 1931 
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(NORMAN, 1937b). Still more abundant material was obtained as a 
result of expeditions organised over many years by the British 
Discovery Committee ("Discovery", "Discovery II", "William 
Scoresby", 1925-1936). They enabled J. R. NORMAN to write a 
series of valuable monographs on bottom and oceanic fishes of the 
southern hemisphere (NORMAN, 1930, 1935, W37a), including his 
well-known general work on the Antarctic fishes (NoR:SIAN, 1938). 

In the post-war period the appearence of important works by 
Scandinavian authors should be mentioned. NYBELIN (1947, 1951, 
1952) studied collections of fishes assembled by whalers and by 
several Antarctic expeditions (1904-1939, 1947-1952) including 
fishes from formerly unexplored areas (Peter the 1st Is., Coats Land 
and some other). He started the subspecific taxonomy of Antarctic 
fishes and gave new opinions on zoogeographical problems and on 
some other aspects of fish biology. The work of OLSE'.'1 (1954, 1955) 
was a start for the comprehensive study of the biology of notothe
noid fishes . Finally, a report of great interest to general biology was 
made by Ruuo (1954, 1958). He established that, in the Antarctic 
fishes of the family Chaenichthyidae examined by him, the blood is 
colourless since it contains neither erythrocytes nor haemoglobin. 

In recent years explorations in the Antarctic are connected with 
the program of the International Geophysical Year. The first re
ports on the work conducted by scientists of Argentina, Belgium, 
France, Japan, New Zealand, the U.S.A. and the U.S.S.R. begin to 
appear. Of these we would like to mention the expedition of the 
N.Z. Oceanographic Institute on board the "Endeavour" (1958) 
which secured new data on the distribution of bottom fishes of the 
Ross Sea (RESECK, 1961; MILLER & RESECK, 1961). Fishes collected 
in 1961 by the Belgian Antarctic Epeditions near the Princess 
Ragnhild Coast were reported by GossE (1961), Shore fishes 
obtained by French winter teams were reported by BLANC (1961) 
and other in several notes. 

Ichthyologists of the U.S.A. recently came forward with a wide 
scale program of ichthyological research (RoFEN & DEWITT, 1961; 
WoHLSCHLAG, 1961a and others), which is successfully realized by 
Californian scientists (Stanford University, Long Beach College, 
University of Southern California). Besides work on systematics 
(DEWITT & TYLER, 1960) American ichthyologists discovered giant 
nototheniids in the McMurdo Sound as well as the remains of similar 
fishes collected on the surface of the Ross Ice Shelf (SwITHINBANK, 
DARBY & WOI-ILSCHLAG, 1961). Brief data on aqualung observations 
in Antarctic waters were reported by NEUSHUL (1959) and the first 
colour photo of living Antarctic fish was puhlishecl by HERALD 
(1961). Very important experimental investigations on the physio
logy and the biochemistry of live fishes were carried out for the 
first time in the Antarctic under the direction of D. E. WOHL-

345 



SCHLAG (WOHLSCHLAG, 1960, 1961a, b; TYLER, 1960) 1. At present 
the U.S. explorations are continued and expanded · including the 
extensive and large scale oceanographical investigations carried 
out on the big and well equipped vessel "Eltanin" (1961-1962). 

Finally I pennit myself to mention in brief the ichthyological 
investigations carried out by the U.S .S.R. Although the two Rus
sian vessels "Vostok" and "Mirny" (1819-1821) were, in their time 
among the first discoverers of the Sixth Continent, our ichthyologi
cal investigations in the Antarctic practically only started in 1956 
(hitherto, some fishes from S. Georgia were collected by biologists of 
the whaling fleet "Slava"). The main collections were made during 
three cruises of the research vessel "Ob" (1955-1958). Additional 
material and observations were received from geographer E . S. 
K0ROTKEVITCH and ichthyologist V. M. MAKUSH0K who have winter
ed in "Mirny". Numerous bathypelagic fishes were caught by G. A. 
SoLANIK on research whale-boats. In all nearly three thousand 
bottom and oceanic fishes belonging to 85-90 species were collected 
in Antarctic waters. They were caught along the coasts of the Antarc
tic Continent ranging from the Cape-Town meridian (20 °E) to the 
east up to Victoria Land; in the open waters of the S. Indian and 
S. Pacific Oceans (including Amundsen and Bellingshausen Seas and 
Drake Strait), and from S. Shetland, S. Georgia, Bou vet , Kerguelen, 
Heard, Macquarie, Balleny and Scott Islands. All collections are 
kept in the Zoological Institute, U.S.S.R. Academy of Sciences, 
Leningrad, and are studied by the author. Up to now only preli
minary reports by ichthyologists of the three cruises of the "Ob" 
have been published {ANDRIASHEV & TOKAREV, 1958; BARSUKOV 
& PERMITIN, 1960; ANDRIASHEV & PERMITIN, 1961 and others), 
including preliminary station lists of fishes (ANDRIASHEV, 1958a, 
1961; BARSUKOV & PERMITIN, 1959) and some scientific results 
obtained from collections (BARSUKOV & PERMITIN, 1958; AN
DRIASHEV, 1959, 1960a, b, c, d, 1962a, b). 

The greatest success in ichthyological investigations of the Ant
arctic is achieved in the elucidation of the species composition. 
However on the map of the Antarctic there are still many vast re
gions which are from the ichthyological point of view, "Terra incogni
ta" such as the continental shelf from the eastern part of the Ross 
Sea up to the Amundsen and Bellingshausen Seas, the Weddell Sea 
with the neighbouring eastern coasts, some islands etc. The composi
tion and distribution of the bathypelagic fauna are not studied 
sufficiently and the data on the abyssal fauna are rather scanty. In 

1) New data. on Antarctic fi shes and some problems of Antarctic biology and 
zoogeography have recently been reported by D.E . WoHLSCHLAG, N.B. MARSHALL, 
J.C. 'HUREAU and other authors at the SCAR Symposium on Antarctic Biology 
(SCAR Bull. 12, 1962) . 
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such important fields as the life history of fishes only the first steps 
were made. 

Composition and Distribution of the Antarctic Fish Fauna 

Bottom fishes ( a brief review of families) 

The fish fauna of the Antarctic is very peculiar. It includes 
families and genera which are sometimes very similar and some
times very different in their origin and degree of endemism, species 
composition, vertical and geographical distribution. A brief review 
on families with an indication of the most typical geographical and 
ecological characters, some morphological features, and the present 
state of knowledge may turn out to be rather useful for a better 
knowledge of this fauna. Accordingly a list of Antarctic coast species 
is given (pp. 511) as well as some data on abyssal fishes. 

Hag-Fishes (Myxinidae). Members of this family of fish
like vertebrates are not characteristic of the Antarctic fauna -
out of three species of the genus Myxine known from the temperate 
waters of the southern hemisphere, only one species (M. australis) 
was found once near the S. Shetland Islands (NORMAN, 1938). 
The genus Myxine as a whole has a bipolar distribution. 

Sleeper sharks (Dalatiidae). A shark about 2½ m long 
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Fig. 1. Murray's skate, Raja murrayi, ad. '? c! (orig.) 
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was stranded in 1913 on Macquarie Island but has not been pre
served. On the basis of a sketch, the preserved teeth and a piece 
of the skin it was referred to the genus Somniosus but was later 
separated as a new species, S. antarcticus WHITLEY (WAITE, 1916; 
GARRICK, 1960). Since no more exact data are available, I abstain 
from including Somniosus into the list of the Antarctic fauna. 

Skates (Raj idae). This family of worldwide distribution 
is represented in the Antarctic by some inadequately studied spe
cies of the genus Raja s.l. (From some of them only empty egg
capsules are known). Only two species both from Kerguelen (R. 
eatoni and R. murrayi, fig. 1) were described on adult males and 
females. Taxonomic position and validity of other species are not 
clear. Described on a young, R. georgiana is very closely related to 
our young specimen of R. murrayi from Heard Island. Another 
species (Raja arctowskii) from the Bellingshausen Sea was de
scribed only on the basis of empty egg-capsules (DoLLo, 1904, pl.IX, 
fig. 10); they are not distinct, however, from the small egg-capsules 
from Kerguelen that were obtained together with an adult R. 
murrayi in the same trawl and suppose to belong to this species. 
Probably they all belong to the same species (R . murrayi). Judging 
by the occurrence of a very large egg-capsule similar to that of 
the European species, R. batis, one more species of skate should 
occur near Graham Land (NORMAN, 1938) . Further study of 
Antarctic skates is very necessary as this may prove very advanta
geous of zoogeographical conclusions. 

Fig. 2. Antarctic eel-cod, Muraenolepis microps (after REGAN}. 

Eel cods (Muraenolepidae). This is a rather aberrant 
family of the order of the Gadiformes (SVETOVID0V, 1948, 66), 
in which contrary to the Gadidae, the caudal fin is completely 
fused with the dorsal and anal fins (fig. 2), the number of pectoral 
radialia is increased (10--13) and squamation is of the "parquet" 
type (as in many eels and ophidiids) . This is the most primitive family 
among the Gadiformes and was separated by SvETOVIDOV (1948) as 
a distinct suborder. The family Muraenolepidae may be described 
as a primarily Antarctic one since of the four known species three 
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live in the Antarctic Region and the last one is known only from the 
Patagonian-Falkland waters. Muraenolepicls are near hot tom inhahi
tants of moderate depths, one specimen, however, was caught hy 
trawl S.E. off Heard Isl. a t the depth of 1600 m. Young muraenole
pids sometimes occur in the intermediate water layers over the great 
depths more than 100 miles off the Continent (NcrnMAN, 1937b). 
The species composition of the only genus present, Muraenolepis, 
is not well known and can unfortunately hardly be used for exact 
zoogeographical conclusions. 

N otothenoid families (superfamily N otothenioidae = 
Nototheniiformes auct.) . This group, consisting of S closely rela
ted families united into a separate superfamily of Notothenioidae 
(order Perciformes, suborder Percoidei, BERG, 1940) i!'i of a great 
interest to us since it is well represented and distributed mainly 
in the Antarctic, making up nearly 3/4 of all the species of the 
coast fish fauna of the Antarctic Region (concerning its boun
daries see p. 536). The distribution of the families is very interes
ting: four families (Nototheniidae, Harpagiferidae, Bathyclraconi
dae and Chaenichthyidae; see below) are mainly Antarctic, whereas 
the fam. Bovichthyidae is of notal (antiboreal) nature, its species 
being widely distributed in temperate waters of the southern 
hemisphere : to the south they reach up to Tierra del Fuego, the 
Falkland Islands (including Burdwood Bank) and the islands to the 
south of New Zealand (Auckland, Campbell etc.) but never cross the 
line of the Antarctic Convergence (see fig. 18) . All the members of 
the notothenoid families, although belonging to the general percoid 
type, differ from this type by a peculiar structui:e of their pectoral 
girdle (3 radialia); the fact that they have a single nostril on each 
side and usually develop two or three lateral lines, and by some 
other characters. Bovichthyidae are supposed to be the most 
generalized family (REGAN, 1914). Nearly all the species of Noto
thenioidae live in the near-bottom layers of the continental shelf, 
seldom exceeding a depth of 1000 m; few forms adapted secondarily 
to temporary or permanent life in the open sea but apparently all 
of them retain demersal eggs. 

The so-called Antarctic cods (Nototheniidae) are re
miniscent of the North Pacific greenlings (Hexagrammidae). 
The family consists of 5 genera of which 4 are well represented 
in the Antarctic (see below) whereas the genus Eleginops is limited 
to the temperate waters of South America. One species of this 
genus, E. maclovinus, contrary to all the southern members of 
the family, often occurs in well heated shallow bays and estuaries, 
even entering fresh waters. 

The genus Notothenia is the most abundant in species among the 
notothcnoid families, it contains not less than 30 species half of 
which are known from the Antarctic waters. Nevertheless, this 
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genus cannot be called mainly Antarctic as the majority of its 
species avoid the coast of the Antarctic Continent and inhabit 
mainly the notal waters of the southern hemisphere (17 species) 
and only penetrate into the peripheral parts of the Antarctic. The 
greatest number of species of the genus Notothenia were recorded in 
the Patagonian-Falkland waters ( 16 species) while in other regions 
their number is considerably less : Kerguelen, Graham Land and S. 
Georgia have 6-7 species each; the S. Shetland, S. Orkney, S. 
Sandwich and Heard Islands, the Argentine coast to the north of 
43 ° s. lat. and New Zealand with adjoining Islands have 4-5 spe
cies; the Macquarie Island, the Burdwood Bank, the Crozets 
Islands and Victo1ia Land have 2-3 species; the Bouvet, Peter 1st 
and Marion Islands, Adelie Land, Scott Island, the Coast of Chile to 
the north of 42 ° 30' s. lat. have 1 species each. As one can see only 
solitary species of the genus N otothenia are known in higher latitudes; 
they are N. coriiceps neglecta (Victoria Land and Adelie Land) and 
N. larseni (Peter 1st Island; apparently the same species penetrates 
westwards up to the Balleny Islands near Victoria Land). A rather 
aberrant species is N. kempi which previously was known only near 
the Palmer Archipelago but was found in 1958 in trawls taken from 
Scott Island (66° Sand 180° E) and from Sabrine Coast (113°E.). 

Fig. 3. Antarctic cod, Notothenia rossi (after WAITE). 

All species of Notothenia can be arranged into two groups accor
ding to their distribution - notal and antarctic: not one out of 13 
Antarctic species comes into notal waters and only two out of 17 
notal species (N. macrocephala and N. colbecki) enter peripheral 
parts of the Antarctic (Kerguelen, Macquarie). The distribution of 
Antarotic species of Notothenia is very representative. In general 
they inhabit the islands of the Scotia Arc from the S. Georgia to the 
S. Shetland Islands and sometimes up to the northern part of 
Graham Land (N. larseni, N. nidifrons, N. gibberifrons, N. angusti
frons and, more widely distributed, N. coriiceps and N. rossi), 
(fig. 3), around the more easterly islands they are replaced by a few 
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related species: Bouvct Island: N. larsmi (does not differ fr0m the, 
typical west-antarctic species; see NORMAN, 1938, NYl.lELIN, 
1947). Marion Island: N. murioncnsis (closely rcbfrd to N. angusti-
fro11s), the Kerguclcn: N. sr;_uam1/rons, N. miwps and N. acuta 
(closely related to N. larsc11i, N. nudifrons and N. a11g11stzfrons 
respectively, sec NoR~IA:-., 19J8). N. cya11eolmwcha is typical for 
the intertidal zone of the Kerguelcn; this species was also reported 
for Heard I sland (from the stomach of Pygoscclis papua, sec EALEY, 
1954). Nearly all species of Nutothenia arc bottom dwellers of the 
continental shelf, distributed from the littoral zone up to 200-500 m, 
at greater depths we only met N. larseni and N. kcmpi (up to 
400- 700 m). The silvery young (0 +) of some species occur in the 
open sea at a considerable distance from the coast. Certain species 
make, even at the adult stage, seasonal migrations into the open 
.ocean when they feed on krill (N. coriiceps, N. rossi, see OLSEN, 
1954), other species feed on bottom invertebrates and small fish. 
Their reproduction is usually poorly known except for some species 
where autumn - winter spawning was established. Eggs are demer
sal, with diameters of 1.2 - 2.5 mm; fecundity: from 2-3 to 10 
thousand eggs (in large fishes reaching 70-90 cm length it should 
be-considerably higher). The best known life history is that of N. 
rossi from S. Georgia (OLSEN, 1954). 

The species of the genus Trematomus (fig. 4), contrary to the 
numbers of the preceding genus, are found near the Antarctic 
Continent, in particular along the eastern coasts. Thus all 13 species1 

(see table I) are known to occur from Coats Land to Victoria Land 
and the Ross Sea; of them only 7 species reach the \\'est Antarctic 
(Graham Land and S. Orkney Islands), and only 2 species (T. 
hansoni and T. bernacchii vicarius) are found at S. Georgia Island. 

No species of the genus Trematomtts are present 2 near Bouvet 
Island and all the Subantarctic Islands (including Heard Island) 
revealing their high-Antarctic nature. 

With the· present state of our knowledge it can be supposed that 
the genus Trematomus contains some pairs of rather closely related 
species with sympatric areas. As examples T. borchgrevinki and T. 
brachysoma, T. hansoni and T. loennbergi, T. centronotus and T. 
pennellii can be mentioned. To a considerably less degree this can 
also be said about T. lepidorhintts and T. eulepidotus which are 
thought by NORMAN (1938, 40) to be also nearly related. 

1) 13 species include an undescribed new species from Victoria Land ('Ob', St, 336, 
650-700 m depth), which was preliminarily identified as T. nicolai (ANDRIASHEV, 

1961). T. vicarius, which was formerly considered as a separate species, should be 
regarded only as a subspecies of the widely distributed T. bernacchii, as was sug
gested by NORMAN (1938). 
2) The absence of species of Trematomus at the S. Sandwich Islands can probably 
be explained by unsuflicient data from this area. 

351 



a 

6 

C 

352 



It is'worth to note that T. borchgrcvinki differs considerably from 
other species of the genus in essential characters which indicates the 
necessity of its subgeneric or even generic separation (this species is 
related to T. brachysoma absent in our collections). 

At the a<lult stage the majority of species of Trcmatomus acquire 
near-bottom habits _and only T. borchgrcvinlli, T. brachysoma and 
T. newnesi occur in the mi<lwatcr and su rface layers above consider
able depths but within the limits of the shelf. In the shallow waters 
near the shores T. nicolai, T. ha11soni and the most common species 
T. bemacchii are also met. However, the latter two are found at 
considerable depths. The group of deep-water species (found at 
depths of up to 600-900 m) includes T. scotti, T. lepidorhinus, T. 
eulepidotus, T. loennbergi, the new species mentioned above and 
some others. Eggs from Trematomus are larger and less numerous 
than these from Notothenia. Thus, our new species of Trematomus 
had 1600 eggs, with a diameter of 2.6 mm, the diameter of fully ripe 
eggs of T. bernacchii from the Davis Sea was 3.7-3.8 mm and the 
fecundity about 1030- 1060 eggs. At the age of five years this 
species reaches sexual maturity and has a comparatively high 
growth rate (WOHLSCHLAG, 1961b). Blood in Trematom11s is red but 
the quantity of haemoglobin is less than in other Teleostei (TYLER, 
1960). 

The genus Dissostichus differs from Trematomus 
a) in a clearly expressed predatory appearance (resembling 

M erluccius of the Gadidae) and a giant body size; 
b) in the fact that it has very small and numerous scales; 
c) in the large mouth with strong canine-like teeth. 
The last feature brings Dissostichus close to Notothenia canina; 

from the Patagonian waters, however, the structure of the pectoral 
girdle shows its relationship with Trematomus (NOR:\IA~, 1937b). 
The genus consists of only two related species: D. eleginoides 
with a length of up to 138 cm and a weight of 44 kg li\'ing in the 
Patagonian-Falkland area and D. mawsoni (fig. Sa) from the coasts 
of the Antarctic Continent. The latter species was found only in 
three well separated localities: McRobertson Land. Princess Mar
tha Coast and the Palmer Archipelago. In our collections there are 
two young specimens caught near Wilkes Land and in the open part 
of the Amundsen Sea. Moreover I have tried to prove (AxDRIASHEV, 
1962b) that the remains of the giant "Notothenia" found in the 
Mcl\furdo Sound (BouLENGER, 1907) do not belong to Notothenia 
culbechi as BouLENGER supposed but to Dissostich11s 11za'iL·soni. The 
full length of this specimen was about 150 cm, with a ,,·eight of 
more than 20 kg. Recently in the McMurdo Sound a large living 
fish of 135 cm long and 27 kg weight was taken from the mouth 
of a Weddell seal ("Polar Times", No. 53, 1961, photo), whereas the 
remains of still larger fishes were found on fast ice since the weight 
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of each one is supposed to be 64 kg! (D. E. W0HLSCHLAG, personal 
communication). There are reasons to believe that these giant fishes 
belong to D. mawsoni, which is the largest fish 1 in the Antarctic 
as well as in the whole superfamily of the Notothenioidae. 

The genus Pleuragramma with a single species, P. antarcticum, 
differs from other nototheniids in its typical pelagic, herring-like 
appearance (body shape, silvery colour of the adult, large thin 
scales which easily fall off, emarginate caudal fin, feebly ossified 

Fig. 5. Two high-antarctic nototheniids: a - Antarctic giant fish, Dissoslichus 
mawsoni; b - Antarctic herring, Pleuragramma antarclicum (after NoRMAN}. 

skeleton; fig. Sb). It is distributed around the Antarctic Continent 
and is the only true pelagic plankton-eating form among notothe
noid families. Pleuragramma, or Antarctic herring, is very likely 
abundant in Antarctic waters. The Argentine ichthyologists F. 
GNERI and A. NANI reported (personal communication) the obser
vation of a very great number of dead pleuragramms floating on the 
surface of the Bellingshausen Sea over a stretch of many miles. 
Spawning apparently takes place along the coast during the winter; 
larvae appear in the plankton around October-December reaching 
a length of 35-40 mm in one year (REGAN, 1961, DEWITT & TYLER, 
1960). The young of Pleuragramma and these of Trematomus are th€' 

1) After this work was completed I received additional data: (I) Dr. D. E. 
WoHLSCHLAG kindly informed me that according to preliminary identifications the 
very fish from McMurdo Sound turned out to be Dissostichiis mawsoni (2) Large 
fishes, very similar to Dissostichus, were found by biologists from the whale-boat 
'Soviet Russia' in the stomachs of spennwhales harpooned near Scott Isl. The total 
length of the largest specimen was 175 cml 
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Fig. 6 p veli'sr·· lufitler fishes H b ~• ' c - Pog ' arpagife ·ct - after RE onophryne sp . d n ae: a - Doll ·a GAN" c d •, - H 0 1 raco l ' • • - orig.). arpagifer georg · ongedorsalis. b . ,anus subsp. (a' - H1stiodraco - after WAITE; 
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food of penguins and petrels, the adults are fed on by seals and 
probably by whales. 

Plunder fishes (Harpagiferidae) consist of small bot
tom fishes without scales often resembling northern sculpins 
(Cottidae) and usually having a well developed barbel on the 
lower jaw (fig. 6); they are 10-15 cm long, rarely up to 25-30 
cm. In the family 5 genera with 11 species are known but in the 
genus Pogonophryne containing the largest deep-water forms, some 
as yet undescribed species apparently exist. The plunder fishes can 
be arranged in two groups according to their morphology, distribu
tion and habits. The first group contains forms with a mental barbel 
and a weakly armed gill cover (Artedidraco, Dolloidraco, Histiodraco, 
Pogonophryne) and is a truely Antarctic and comparatively deep
water group; its species inhabit the continental shelf of the Antarctic 
Continent (one species at S. Georgia) but are absent at the Kerguelen 
and other islands lying near the Antarctic Convergence. The second 
group is formed by species of the genus H arpagifer (fig. 6d) lacking 
the barbel and with a gill cover strongly armed with spines. They 
are very characteristic of the littoral zone (in tide pools under stones) 
not only on the Kerguelen, Macquarie and other peripheral islands 
of the Antarctic but also on the Falkland Islands and on Tierra del 
Fuego. In contrast to the species of the first group H arpagifer is 
absent from the coast of the Antarctic Continent (excluding the 
very northern part of the Graham Land); its specific and subspecific 
differentiation requires further study as it is very interesting from 
the zoogeographical point of view (NYBELIN, 1947) . The eggs are 
demersal and large (2.6--3.0 mm), the fecundity is supposed to be 
very low. Recently hatched larvae, appearing in plankton in sum
mer, are very large - for Artedidraco scottsbergi about 13 mm 
(REGAN, 1916). 

Antarctic dragon fishes (Ba thydraconidae ). This family 
contains 8 genera with 15 species, and has a true Antarctic dis
tribution; the majority of its species occur at the coast of the 
Antarctic Continent and only three species are known at the S. 
Georgia and S. Orkney Islands and at the Kerguelen-Heard sub
marine ridge. Bathydraconidae differ from other notothenoid 
families by a greatly elongated body, a usually spatulate ("pike
like") snout . and by the absence of the first dorsal fin (fig. 7). 
However, preserved supporting elements of this fin (interneuralia), 
can clearly be seen in X-ray photographs (ANDRIASHEV, 1959) they 
show that the complete reduction of the ID is a secondary phenome
non in the evolution of this branch of thesuperfamily N otothenioidea. 

Bathydraconidae inhabit the continental shelf up to depths of 
5~700 m but some members of the genus Bathydraco live at 
depths up to 2579 m (B. scotiae); this is the deepest level at which 
Notothenoid fishes can survive. 
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Adults reach half a meter in length (Cygnodraco, Parachaenichthys) 
but most of the species have considerably smaller sizes. Eggs are 
demersal, large (2.6---3.0 mm), and scanty. 

At the eastern coast of the Antarctic Continent one of the com-

~~~'l,'//.z 

."i}J:.~~~':!?;ti$'.;'; 
~~ -~ ' ---

e 
Fig. 7. Antarctic dragon fishes, Bathydraconidae: a - Bathydraco nudiceps; b -
Racovitzia harrissoni; c - Prionodraco evansi; d - Psilodraco brevipes; e -Gymnodraco 
acuticeps (a - orig. ; b - after w AITE, c, e - after REGAN; d - after BOULENGER) . 
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mon forms of this family is Gymnodraco arnticeps (fig. 7e) which is 
often caught at the bottom of shallow waters but was also obsei:ved 
free swimming at the surface far from the coast (PAPPENHEIM, 1912). 

It is of interest that in living specimens of Prionodraco evansi, 
widely distributed around the Antarctic Continent, the body is 
semitransparent; in its long caudal part the vertebral column and the 
red arteria caudalis under it are clearly visible; gill-lamellae of the 
same colour are seen through the gill cover and membranes. 

White-blooded fishes or ice fishes (Chaenichthyidae) 
are the most amazing phenomenon of the Antarctic fauna. Indeed, 
as was established for the first time by RUND (1954), the blood of 
these fishes possesses a unique character among vertebrates since it 
is colourless and contains neither erythrocites nor haemoglobin. 

In the last years direct observations on living individuals and 
studies on museum specimens have shown that this striking feature 
is characteristic of all the species of Chaenichthyidae and is therefore 
the distinguishing character of the whole family. Usually they are 
large fishes (up to 67 cm long) with a naked body on which two or 
three lateral lines are developed (fig. 8). The head is large with 
an elongated and spatulated snout and non-protractile, strongly 
toothed jaws; a large "pike-like" mouth usually exceeds half of the 
head length. The skeleton is feebly ossified. Long delicate gill 
arches bear gill-lamellae of a white-cream colour (when alive), gill 
rakers are often strongly reduced or completely absent which 
stands in contrast to the strongly toothed jaws. The spleen is small, 
flattened, nearly colourless. In this family 17 species are known 
belonging to 10 genera. They inhabit the whole of the Antarctic 
Region except for one species (Champsocephalits esox) from the 
Patagonian-Falkland waters. Host species of white-blooded fishes 
are found along the coast of thP. Antarctic Continent where 11 spe
cies are known; of these two SlJecies are circumpolar and 7 species 
are found only in East Antarctica. Only three species of chae
nichthyids are known from S. Georgia and the Kerguelen and one 
species from Bouvet Island. The apparent absence of chaenichthyid 
fishes at the S. Sandwich, the Macquarie, the Crozets and Marion 
Islands might be explained by an unsufficient study of the fish 
fauna of these waters. 

The majority of chaenichthyid species live at a depth of not less 
than 100---200 m (and up to 600-700m), species occurring in shallow 
waters as well were observed only near the Kerguclen, the Bouvet 
and the S. Georgia Islands (Chaenocephalits, Chaenichthys, Champ
socephalus). However, NYBELIN (1947) already paid attention to 
the fact some species of chaenichthyids not always live at the bot
tom but are sometimes observed in the upper layers of water often 
far from the coast and in the stomachs of seals and whales (Cryodra
co antarcticits, Pagetopsis macropterus, N eopagetopsis ionah, see fig. 
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8h, <l). OJ.SEN (1955) established surnmn migrations into the open 
sea for feeding on krill for Chnmpsnaphnlus gunnari and Pseu.Ju
chaenichthys t-;cor;;anus. Bottom spl'cies feed on benthic crustaceans 
and small fi<;h. Spawning ;i_t the coasts of S. Georgia is carried out 
in the autumn (March-:\pril). Eggs arc dernersal and comparatively 
large (up to 4.5 mm). The young of many species (7-14 cm long) 
occur near the surface in the open sea. The gro\\'th rates of species 
from S. Georgia were comparatiwly high (6-10 cm per year). Ch. 
gu11nari (fig. 8a) reaches sexual maturity at the age of 4 years. In 
migrating species frmales and males arc similar in length, whereas 
in bottom species (Ch. accrat11 s) the females arc considerably larger 
than the males and can reach the age of 17 years (OLsE:--i, 1955). 

Eel pouts (Zoarcidae) in contrast to the five above men
tioned families are not aborigcns of the southern hemisphere. 
This family is very rich in species in the Arctic and in the northern 
parts of the Atlantic and Paciflc Oceans, the Okhotsk and Bering 
Seas in particular. In boreal and arctic-waters nearly 150 species of 
zoarcid fishes live, belonging to more than 25 genera and several 
subfamilies. In the Antarctic this family is represented by 5 genera 1 

~~i!~~~~~~7b 
\\~-

Fig. 9. Antarctic species belonging to families of northern origin, Zoarcidae and 
Liparidac: a - Lycrnchelys aularcticus; b - Lycodichlhys anlarcticus; c - Paraliparis 

terrae-uouae (a - after NORMAN; b - orig.; c - after REGAN). 

1) Dr. H. H. DEWITT (Stanford University) kindly informed me that zoarcid 
fishes belonging to a new genus and species (Rhigophila dearborni) were found in the 
:McMurdo Sound at 585 m depth. 
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and 7 species (and IO genera with 15 species live in the Patagonian
Falk lanci area), A ustrolycichthys (~~ species), Lycodichthys ( l species) 
and probably Rhigophila ( l species) are endemic Antarctic genera, 
while the genus Melanostigma is bipolar and the genus Lycenchelys, 
due to its abyssal character, is more wiciely distributed . It is inter
esting that the numerous Lycenchelys species of the north-western 
part of the Pacific are arranged into two grnups according to their 
morphology and the depth of inhabitation: bathial (800--25(X) m) 
and abyssal (3000- 4000 m) . Species of the latter group differ con
siderably from all bathial species by a series of.characters: reduction 
of pores on the upper side of the heacl, greater number of trunk ver
tebrae, smaller eyes, reduction of the anterior part of the dorsal fin 
and ribs on the trunk vertebrae, etc. 1 . The Antarctic memher of 
this genus (L. antarcticus; fig . 9a) belongs to the second groupcwhich 
has greater possibilities for distribution over great depths of the 
oceans. 

Horse fishes (Congiopodidae). This small aberrant family 
of scorpaenoid origin contains only 4 genera with 7 species, oc
curring along the coasts of South America, South Africa, South 
Australia and New Zealand (MORELAND, 1960); in the Antarc
tic Region members of this peculiar notal family are known only 
from the Kerguelen and Macquarie Islands where an endemic genus 
and species (Zanclorhynchus spinifer) was found. 

Sea snails (Liparidae). The di stribution of the family of 
sea snails resembles that of the zoarcid fishes. The greatest diver
sity of species is observed in the fauna of the boreal and arctic 
waters. From the northern part of the Pacific only already about a 
hundred species are known inhabiting all the depths from the litto
ral up to ultraabyssal (or hadal ) zones (Careproctus amblystoinopsis, 
at 7579 m depth, is the deepest living bottom fi sh). In the Antarctic 
this family is represented by 5 ill-known species belonging mainly 
to the deep-water genera Careproctns and Paraliparis (fig. 9c). 

Lefteye flounders (Bothidae) - characteristic of tropical 
and subtropical waters, are represented in the Far South by two 
peculiar genera (M ancopselta and A chiropsetta). In contrast to 
other members of this family they have no pectoral fins. About 
their distribution many things arc still unclear. The genus Man
copsetta with a single species M. maculata has been found until 
now only around the Falkland, the S. Georgia and the Prince 
Edward Islands. The genus Achiropsetta known only from the Magel
lan-Falkland area has been considered hitherto monotypic (A. 
tricholepsis). However, in 1959 in four stations to the north off the 
Wilkes Land G. A. SoLA::-SIK caught, by the Isaacs-Kidd midwatcr 
trawl pelagic, nearly translucent young of flat fishes (48-63 cm 

1) A. P. A:-.DRIAS!!EV, Vvpr . Ikhtiol. 11, 1958: 171. 
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long) which were described as a new species Achiropsetta slavae 
(ANDRIASHEV, 1960d; fig. 15). The origin of these young, in spite of 
different suppositions, at present cannot be explained satisfactorily; 
it is therefore better to put off discussion of this problem till new 
material and knowledge on the taxonomy and the distribution of 
"armless" flat fishes is obtained. 

In conclusion of this brief review a list 1 of Antarctic coast fishes 
(table I) is given in which, however, we do not include the species of 
deep-water families (Macruridae, Moridae etc., see page 513), and 
occasional catches such as hag-fish and Somniosus. The subdivision 
of the Antarctic, in contrast to NORMAN'S table (NORMAN, 1938, p. 
95), is not given in quadrants but in aquatoria which is more natural 
from the zoogeographical point of view: "East Antarctica" -
Antarctic continental shelf from Coats Land eastward to Victoria 
Land and the Ross Sea; "West Antarctica" - Antarctic peninsula 
(Graham Land) and neighbouring waters including Bellingshausen 
Sea, Palmer Archipelago, the S. Shetland and the S. Orkney Is
lands; "S. Georgia etc." - including the S. Sandwich Islands (and 
Bouvet Isl.) and "Kerguelen etc." - islands of the Indian Ocean 
lying near the Antarctic Convergence from Prince Edward Island 
eastwards to Macquarie Island including Heard Island and the 
Kerguelen-Heard submarine ridge. It should be kept in mind that 
in the table only species names are given (subspecies are not marked 
out but, if possible, their locations are shown with asterisk (*) while 
all the typical forms as well as all the species are marked with a 
cross). 

1 While this work was in press two more new Antarctic fishes were described: 
Aethotaxis mitopteryx, gen. and sp.n. (Nototheniidae) from the McMurdo Sound 
(H. H. DEWITT, Copeia, 4, 1962, 826-833, 4 figs .) and Gymnodraco victori, sp.n . 
(Bathydraconidae) from the Adelie Land (J.C. HUREAU, Bull. Mus. Nat. Hist. Nat., 
2 ser., 35, 4, 1963, 334-342, 4 figs., l pl.). 
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Table I. 
Distnbutio n o f the Antarctic coast ti shes 

Fam. RAJIDAE 
Raja murrayi GONTH. 
R. georgiana NORM. 
R. arclowskii DOI.LO 

R. ea/oni GONTH. 
R!lja sp. (NORMAN, 1938) 

Fam. MU RAENOLEPIDAE 
Mura,110/epis marm oralus GONTH. 
M. microps T,oNN~ 

M. microcephalus NoRM. 
Fam. NOTOTHENIIDAE 

N otolhenia kempi NoRM. 
N. squamifro11s GONTH. 
N. /arseni L6NNB. 
N. gibberifrons LONNB. 
N. mizops GONTH. 
N. mulifrons L6NNB. 
N. awta GONTH. 
N. angustifrons FISCHER 

N. marionensis GONTH. 
N. cyaneobrancha RICH. 

N. coriiceps RICH. 

N. rossi RICH. 

N. normani NYBRL. 

N. macroccphala GONTH. 

N. colbecki BouL. 

Trematomus borchgrevinki BouL. 
T. brachyso1na PAPP. 
T. newnesi BouL. 
T. nicolai (BouL.) 
T. sp.n. (ANDRIASHEV, in litt.) 
T. bernacchii I3ouL. 
T. hansoni I3oUL. 
T. loennbergi RF.GAN 

T. penncllii REGAN 

T. cenlronotus REGAN 

T. scotti (BouL.) 

The Antarctic 

2 ! 3 4 

+ 

- + 
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+ -

+ -

+ ••) 
+ + 
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+ -

I Falklands, S. 
New Zealand 

+ Auckland, 
Campbell, 
Antipodes 

1) Found only near Balleny lls. ') Subsp. sandwichensis NY BEL. at S.Sandwich !Is. 
1 ) Subsp. negl,cta NYBF.L. ') Subsp. marmorata FISCHER.') Subsp. vicarius L6NNB. 
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Table I (cont.) 

1 1. 3 4 5 6 

T. l,pidorhin11s ( PAPP.) + - - -
T. eulep,d,1t 1.1 s REGAS + + - -

Di,su,tichus muws ,mi NORM. + + - - Related s1,..cies 
at Patagonia 
and the Falkland 
lls . 

Pleur<J~Yamma <JHlarcticum B OL'L. + + -- -
Fam . HA RP AGIF ERIDAE 

Harp agifer ge orgiarius NvBEL. - .. ) + *') Two related 
spec ies at Pata-
g0nia and the 
Falklands 

Artedidrnro miYus Li:iNNB. - - + -
A. orianae REGAN + - - -
A. skottsbergi L6N1' B. + + - -
A. loennbergi RouLE + + - -
A. sh ackletoni V.'AI TE + - - -
Dollozdrnco /o>1gedorsa lis R o t:LE + + - -
Histi odraco ,·elifer (REGAN) + - - -
Pngo11 of> h>-yne Scotti REGAN + - - -
P. marmoratus NoRM. 

' ' T. + - -
Fam . BATHYDRACONIDAE 

Bathydraco an/c.1.rcticus GiiNTH. +? - - +") 
B. marri NORM. + - - -
B. macrolepis BouL. + - - -
B. scoliac DOLLO + - - -
R.m liccps V.'AITE - - -
B. w ohlschlagi D EWITT & TYLER + - - -
Gerlachea au.1fralis DoLLO T + - -
Rarnvit,i a glarialis DoLLO - + - -
R . hani,soni (WAITE) + + - -
Pr ionudruro evansi REGA!< T + - -
Cygnudmcu mawsoni \VAITE + - - -

Paracha enichthys georgianus FI SC HER - - + -
P. charcoti (VAIL.) - + - -
P s ilodraco brevipes REGAN - - + -
GJ·mnndraco acuhceps BouL. + + - -

Fa m . CHAE:s;ICHTHYIDAE 
Champsocephalus gimnari Lb:-;:-;B. - - + + Related species 

at Patagonia 
and the Falklands 

Pagetopsis ma.uopterus Bou L. + + - -
P. m/l.f1.1latus BARS. & PERMIT. + - - -
Neopagetopsis ionah NvBEL . + - - -
P se udorhae11ichth)'S georgianus No RM. - - + -
narodraco hu nftri V,1 AITE. + - - -
Cha.enich.thys n,gos us REGAN - - - + 
Ch. rhinoreralus RICH . - - - + 
Chaen ortpha/1<s acrra/us (L6:-;:-;B.) - + + -
Ch. bouw/tnsis NYBEL. - - +•) -

•) Subsp. anfarcticus NYBEL. ') Subsp. kerguelnzsis NYBEL. 8) To the south-east of 
Heard Isl. at 1600 m depth. 9 ) At Bouvct Island. 
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Table I (cont.) 

6 

Cryodraco anlarclicus Dou.o + + -- -
C. pappenheirni REGAN + - - -
Chionodraco myer<i DEWITT et TYLER ➔- -- - -
Ch . kathlan ae REGAN + - - - -
Ch . hamatus ( L◊NND. ) - + - -
Chaenodraro wilsoni REGAN + -- - -

Fam. ZOARClDAE 
Lycenrhelys anlarclicus REGAN - + - -
A uslrolycich lh ys brncl,ycepha/us (PAPP.) + - - -
.4 . cunco/ur ( RoUI.E et DESP.) + + - -
A. bothrioreplwllls (PAPP.) + - - -
Lycodic/,/hy s a11/arcticus PAPP. + - - -
Rhigopl,i/a dearborni DEWITT + - - -
/\1elan os tigma gelati11 0s11 m G0NTH. - - + - Strait of 

Magellan etc . 
Fam. CONGIOl'ODIDAE 

7.anclv rl, y 11ch11s spiuifer G0NTH. - - - + 
Fam. LIPARIDAE 

Careproctus georgiauus LbSNB. - - + -
C. ( ?) slei 11e11i (F1scHER) - - + -
Paraliparis a11/arcticus REGAN + - -· -
P. terrae-novae REGAN + - - -
P. gracilis NORM . - - + -

Fam. BOTHIDAE 
M,mcopsetla 111aculuta (GONTH .) - - + + Falkland Islands 
A chirop sella slavae ANDR. 10) + - - - Related species 

in Magellan-
Falkland area 

On abyssal fishes of the Antarctic. Little is known about 
the bottom fish fauna at great depths in the Antarctic. To the 
south of the Antarctic Convergence at 2-3000 meters and dee
per only few species are known. The deepest living bottom fish 
here is Bassogigas brucei (fam . Brotulidae) from the Weddell 
Sea ( 4571 m). The greater part of abyssal species belong to the 
fam. l\facruridae. Two species of the genus Chalinura are to be 
considered as the most characteristic Antarctic elements: Ch. 
ferrieri is known only from the coasts of the Antarctic Continent 
(Coats Land, Wilkes Land, off Balleny Island) at 2579-3109 m 
depth. Another species Ch. whitsoni was also caught at considerable 
depths (1590-2579 m) near the Continent and to the south of 
Heard Island, but in some regions (Kemp Coast, Scott I.) it ascends 
to 600--800 m depth. Within the limits of the Antarctic Region also 
Nematommts lecontei was found (2800-3246 m) reaching just as 
Ch. whitsoni the Antarctic Convergence. Other species of macrurids 

10) Only pelagic young arc known. 
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were found chiefly in peripheral (northern) areas of the Antarctic. 
They are therefore not typical for the Antarctic abyssal fauna as 
well as certain members of the families Halosauridae, Synapho
branchidae and others. Although widely distributed in the oceans, 
Antimora rostrata (fam. Moridae) had not yet been found south
wards of the Antarctic Convergence (GREY, 1956) but was caught 
in 1956 in the southern part of the Kerguelen-Heard submerged 
ridge (1580-1620 m) together with Bathydraco cf. antarcticus. 

The Bathypelagic Fish Fauna of the Antarctic 

The bathypelagic fauna of the Antarctic differs very much from 
that of the Arctic. In the Arctic Ocean the true bathypelagic types 
of fishes are absent or occur only in its peripheral parts1, in the 
Antarctic waters, however, (to the south of the Antarctic Conver
gence) a considerably rich bathypelagic fauna is known containing 
about SO species and nearly twenty families (ANDRIASHEV, 1962a). 
In the open sea of the Antarctic members of the following families 
are regularly found: Bathylagidae, Gonostomatidae, Paralepididae, 
Myctophidae, Macruridae possibly also Scopelarchidae, Melam
phaidae and Trichiuridae (fig. 10) . Moreover, in the northern parts 
of the Antarctic, members of the families Stenoptychidae, Astro
nesthidae, Idiacanthidae, Stomiatidae, Notosudidae, Anotopteri
dae, Moridae, Oreosomatidae, Cerathiidae, and young of Bothidae 
and some families of eel-like fishes are known. 

In the Antarctic waters the family Myctophidae is represented 
by about 14 species, belonging to the genera Protomyctophum (3 
species), Electrona (3), Lampanyctus (1), Ceratoscopelus (1), Gymno
scopelus (4-5 species), Notoscopelus (1). It should be noted that endem
ic species of microphids are absent in the Arctic while in the Ant
arctic nearly half of all species are endemic or mainly Antarctic 
forms. Speaking c:.bout the endemism of this fauna we should men
tion that two genera (Electrona and Gymnoscopelus) and one sub
genus (Protomyctophum s.str.) are in general connected with the 
Antarctic and notal waters of the southern hemisphere. In these 
zones the most primitive genera of the subfamily Myctophinae 
(Protomyctophum and Electrona) develop but this fact cannot be 
considered sufficiently strong to confirm the Antarctic origin of the 
whole family (FRASER-BRUNNER, 1949) all the diversity of which 
was linked to warm waters (in the Tertiary Period as well as in pres
ent time). 

The most abundant bathypelagic species of the Antar<:tic are the 
following: Electrona antarctica, Gymnoscopelus braueri, Bathylagus 

1) Only Benthosema glaciale apparently penetrates farther into the Arctic (\VALTERS, 

V. Bull. Amer. Mus. Nat. Hist . 106, 1955) . 
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Fig. 10. Bathypelagic species caught off the Antarctic Continent: a - Bathylagus 
antarcticus (Bathylagidae); b - Notolepis coatsi (Paralepididae); c - Protomyctophu,11 
bolini (Myctophidae); d - Gymnoscopelus braueri (Myctophidae); e - Neoscopelar
choides elongatus (Scopelarchidae); f - Cynomacrurus piriei (Macruridae); g- Paradt
plospinus antarclicus (Trichiuridae) (a, b - after NORMAN, c, d, e, g - after ANDRIA-

SHEV; f - after REGAN). 
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antarcticus, Noiolepis coatsi (up to 500 m depth) and Cyclotlwne 
microdon (at more than 500 m depth). 

In the Antarctic there are no true epypelagic families of fishes 
and that, to a considerable degree, is also characteristic of the 
Arctic 1 . Fishes which at the present time live in the open sea of the 
Antarctic (both at the surface and in the deep waters) are descen
dants from three cold adapted fauna! groups different in their or igins. 
The first and most important group includes the species of the 
bathypelagic families mentioned above. Some of them apparently 
adapted long ago to the cold waters of the Antarctic and formed 
there a series of endemic-antarctic species. The majority of represent
atives of bathypelagic families only penetrate in the peripheral 
(northern) waters of the Antarctic for the ahundancy of food but in 
that region they reproduce in warmer (northern) waters. The second 
group consists of species which originated from the bottom dwelling 
Antarctic families (Nototheniidae, Chaenichthyidae) and secondarily 
adapted temporarely or permanently to a mid-water life (see page 
526). The species of this group are not so widely distributed in the 
open sea as the bathypelagic species because they depend on the 
continental shelf and the islands for their spawning. Finally the 
third group consists of bathypelagic species descending from deep
water bottom families, for instance Macruridae (Cynomacrurus 
piriei) or Moridae (Melanonus gracilis). 

Recently many interesting papers, dealing with the distribution 
of phyto- and zooplankton in function of frontal zones and different 
waters appeared2

• Some preliminary data were also reported about 
pelagic fishes (ANDRIASHEV, 1958b; 1962a). 

It was recorded ("Ob", April 1958, in the southern part of the 
Pacific) that the line of the Antarctic Convergence nearly coincides 
with the distribution border of two common species Electrona 
antarctica and £. subaspera (fig. 11). The first of them is widely 
distributed around the Antarctic Continent in a zone about 900-
1000 miles wide (meridionally) and p.ractically never occurs north 
of the Antarctic Convergence, living mainly at temperatures lower 
than 3° (up to sub-zero-degrees). E. antarctica usually occurs in the 
upper 100 m layer; according to our own observations, it is usually 
not at night attracted to the surface by electric lights. 

Just to the north of the Antarctic Convergence E. antarctica is 
replaced by another species of the same genus, E. subaspera. This 
species occupies a vast zone in the South Pacific (G00--800 miles 
wide reaching to the north 46-47 ° s.lat. (in the autumn), i.e. nearly 

1) A. P . ANDRIASHEV. The fi sh fauna of the Arctic Seas and its origin . MS (1951). 
Zool. Inst. Acad . Sci. U.S.S.R., Leni ngrad . 
a) D. D. JOHN, Disc . Rep., XIV, 1936; N. TrnDLE, Disc . Rep., XXX, 1960; K. V . 
BEKLEMISHEV, Rep. Soviet An/arc/. Exp., 7, 1960 ; K.A. BRODSKY, Rep. Oceanogr. 
Comm . A cad. Sci. USSR, X, 4, 1960, and other. 
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up to the Subtropical Convergence. Surface temperatures at the 
fishing sites varied at from 2.8° to 12.1 ° (usually 6.1-8.7°) and at 
200 m depth from S.0---0.2°. The absence of a considerable vertical 
temperature gradient is supposed to favour the mass appearance of 
E. subaspera individuals near the surface where they gathered at 
night attracted by electric lights at each of the stations between 
61-58° and 47-46 ° s.lat. SometimesSymbolophorus boops occurred 
together with E . subaspera. 

In the open ocean to the north of 46° s.lat. E . subaspera and 5. 

Fig. 11. Distribution of two myctophid species in the South Pacific during I 958-
1960: an antarctic species, Electron a antarctica (black circles) and a natal species, 
Electrona subaspera (open circles). Line of Antarctic Convergence is indicated by 

crosses (after ANDRIASHEV, modified). 

boops are replaced by Scomberesox forsteri ( = ? saurus). In these 
waters the ·surface temperature varied from 9.7 to 19.5°, with a 
mean of 12-18 °. The northern range of Scomberesox has not been 
traced by us. 

Thus, inspite of the fragmentary character of our data there is 
reason to distinguish three main zones based on the distribution of 
pelagic species of fishes in the open waters of the South Pacific. 

1. The Antarctic Zone ("Zone of Electrona antarctica") - between 
the Antarctic Continent and the Antarctic Convergence. 

2. The Notal Zone 1 ("Zone of Electrona subaspera") - between 
the Antarctic and Subtropical Convergences. 

1) It corresponds approximately to the sub-antarctic or cold temperate zone of 
English authors; other names for this zone are: antiboreal, austral, southern tem
perate. 
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3. The Subtropical Zone ("Zone of Scomberesox") - to the north 
of the Subtropical Convergence (probably up to the Southern 
Tropical Convergence) . 

As we already mentioned (ANDRIASHEV & PERMITIN, 1961) off 
Chile the southern elements penetrate further to the north under 
the influence of the Humboldt current than in the open ocean and 
the boundaries of the zones are shifted considerably to the north. 
At the latitude of Talcahuano and Valparaiso notal and subtropical 
species (Symbolophorus boops and Scomberesox) occur together. 

Some biological peculiarities and puzzles of the Antarctic Fish Fauna 

We know very little about the biology of Antarctic fishes. It is 
the least developed part of the ichthyological research in the Antarc
tic. Therefore it is too early to make general conclusions or to draw 
comparisons. We can only try to touch certain problems connected 
with peculiarities of environments and life history in order to draw 
the attention of the scientists to some interesting problems and to 
show the difficulties connected with their study. 

Peculiarities of the Antarctic continental shelf and the vertical 
distribution of fishes 

When speaking of the coastal bottom fauna of the Antarctic one 
always mentions an insignificant area of its continental shelf. In 
fact, if we take "shelf" in its usual sense (0-200 m) then its area 
free of ice turns out to be nearly negligible when seen on the chart 
(BROCH 1). Nevertheless, the shelf is developed around the whole of 
the sixth continent but it is somewhat unusual. To begin with, it 
has a "sunken" character with depths of more than 200 m and has a 
continental edge at 400-500 m depth or even more (fig. 12). The 
width of this unken shelf varies for East Antarctica from 40 to 
150 miles and occupies greater areas only in the Ross and Weddell 
Seas. The second feature of the Antarctic continental shelf is the 
presence within its limits of innershelf depressions and narrow 
trenchesoften oriented along the shore of the continent and reaching 
depths of 1000 m and more. The most important of them is a great 
innershelf depression bordering the eastern part of the Antarctic 
Continent from the Davis Sea eastward to Victoria Land thus ex
tending for over 2000 miles. The greatest depths were recorded by 
geologists from the "Ob" in the Davis Sea (1400 m) and near the 
King Georg V Land (1600 m) 2 • These innershelf depressions make 
the conditions of life for the bottom fauna rather peculiar and com
plicate the analysis of its vertical distribution. 

The first attempt to throw light on the bathymetric distribution 

1) H. BROCH, Sci. Res. Norw . An/arc/. Exp . 1927-1928, 38, 1961, fig. 1. 
!) A. V. ZHIVAGO & A. P. L1s1TSIN, lzveslia Acad. Sci . U.S.S .R. (geogr.), No. I, 
1957, 19-35; No. 2, 1SS8, 9-21. 
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of species in the Antarctic was made by NYBELIN (1947), who arran
ged them in four main groups: 

A. Stenobath shallow-water species distributed from the shore 
and down to a lower limit of about 40-60 m depth (8 species and 
subspecies). 
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Fig. 12. Representative vertical section of the Antarctic shelf, Wilkes Land 
(after ZHIVAGO) . 

B. Eurybath shallow-water species with upper limit of 0-40 m 
(lower limit 250-230 m, seldom to 650 m) (19 species and subspe
cies). 

C. Species from intermediary depth with two subgroups: 
a. Upper limit 80- 230 m (23 species), 
b. Upper limit 300- 610 m (12 species). 

D. Deep-water species known from more than 2000 m depth 
(3 species). 

It has been recorded that in connection with the peculiarities of 
the structure of the Antarctic continental shelf (average depth, 
continental edge at 400- 500 m depth and the deep innershelf 
depressions) usual schemes of vertical zonation 1 can hardly be 
applied to the Antarctic fauna (ANDRIASHEV & TOKAREV, 1958 : 
202). Thus, e.g. Austrolycichthys brachycephalus living at 385-1040 
m depth should be defined as a bathial (or archibenthal) species. 
But such conclusion is erroneous since all known catches of A. 
brachycephalus were not made on the continental slope (the bathyal 
or archibental zone) but within the limits of the Antarctic shelf and 
its innershelf depressions, where temperature, oxygen and other 
conditions differ considerably from those at corresponding depths 
on the continental slope. On the other hand a deep-sea macrurid 

1) P . V. UscHAKOV, Doklady Ac. Sci. U.5.5.R ., XVIII, No. 4, 1949 ; L.A. ZENKE

VICH & J. A. B1RSTEIN, Ve slnik Mose . Univ., No. 4-5, 1955. 
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fish Chalinura whitsoni can be found along the continental slope, 
when the waters are comparatively warm, up to 600 m depth, in the 
innershelf depressions, however, where temperature falls to -1.8° 
this species has never been caught. In order to work out a scheme 
of vertical zonation of Antarctic benthos it is only necessary not to 
accumulate data but also to investigate whether there is any differ-
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Fig. 13. Change in the number of the East Antarctic species of fishes according to 

depth (54 species in all) (orig.). 

ence between the composition of the fauna of the innershelf depres
sions (the pseudoabyssal zone 1 in DERJUGIN's sense) and of the 
continental slope (the bathial zone). 

Since we only have few data concerning the depths at which Ant-

1) K. M. DERJUCIN, Explor. des me1s d'U.R.S .S., No 7-8, 1928. 
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arctic fishes live we can only trace certain features of their batho
paty. As a result of the negative effect of continental - and fast ice 
the Antarctic fish fauna is characterized by a nearly complete ab
sence of true littoral forms. They are completely absent from the 
shores of the continent (except for one species in the very northern 
part of Graham Land) and only in the intertidal zone of the S. Geor
gia, the Kerguelen and other islands can some littoral species 
(Harpagifer, Notothenia cyaneobrancha, probably N. angustifrons 
and some little known liparids) be found . 

The coastal line of the Antarctic Continent, especially the Eastern 
part, is characterized by a weak development of the sublittoral fish 
fauna because the coastal bottom areas (sometimes down to 100 -
200 m depth) are often covered with slipping continental ice. 

It is worth noting that the greatest species diversity in bottom 
fishes in East Antarctica is found at depths from 200-300 m to 
500--600 m where 80% of the known species from the Antarctic 
live. In fig. 13, in spite of the rather approximate calculations, one 
may see an abnormal vertical distribution of the species. Whereas in 
the North the number of bottom species usually decreases sharply 
at depths of more than 100-200 m 1, this phenomenon is shifted 
to depths of 500 to 600 mat the eastern part of the Antarctic Con
tinent. This bathymethric anomaly is thought to be related to the 
sunken shelf and innershelf depressions. Among the Antarctic 
bottom fish fauna there are many species with a considerably wide 
vertical distribution (500-700 m) . 

Out of the majority of the typical shelf families deep-water species 
evolved secondarily and penetrated in layers of more than 500 m. 
For instance, Chaenichthyidae occur down to 655 m (Pagetopsis, 
Dacodraco), Harpagiferidae down to 850 m (Pogonophryne), Noto
theniidae down to 920 m (Trematomus lepidorhinus), Bathydraconi
dae down to 2579 m ( Bathydraco scotiae) and Zoarcidae down to 
1040 m (Austrolycichthys) and even down to 3248 m (Lycenchelys). 

Freezing temperatures and the phenomenon of cold adaptation 

Many areas of the Antarctic are characterized by the lowest possi
ble water temperatures (for a given salinity) . NYBELIN (1947) said 
that all the catches of fish at the East Antarctic coast were made at 
temperatures lower than the freezing point or in the limits from 
--0.062 to -1.85° C; for west-antarctic endemics the same indices 
are: from --0.64 to -1.55, for fishes of S. Georgia from --0.24 to 

1) A. P. ANDRIA.SHEV. The fishes of the Bering Sea and neighbouring waters, its 
origin and zoogcography. Leningr. Univ. Press, 1939, 27, fig. 12. 
1) Such a high (close to 0°) temperature is not characteristic of the near-bottom 
water layers in East Antarctica. Therefore the samples must have been taken near 
the surface or on the continental slope. 
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2.75. Near the Kerguelen (or near other islands of the Antarctic 
Convergence) the temperature conditions are more favourable for 
coast fi shes {about 2-- 6°). 

A very severe temperature regime is typical for East Antarctica. 
Hydrologists of the wintering party at the" Mirny" observatory have 
registered temperatures below or near freezing point for over 9-10 
months (from March to Dc-cember) in the ice-covered coastal waters 
of the Davis Sea 1 . Near-bottom temperatures do not change consid
erably within the continental shelf, remaining during the summer 
at about - 1.8 ° for depths between 200-500 m. The moderate 
heating of the surface layers (when the ice is broken) usually does 
not spread to the deeper layers of the shelf. Thus the majority of 
species nearly constantly live at temperatures close to the freezing 
point. It is remarkable that due to the fact that the shore-waters of 
the Davis Sea remain supercooled for many months, mid-water and 
bottom ice crystals can be formed very suddenly by crystallization 
around submerged objects. Sometimes ice-crystal layers of 4 m 
thick can pile up under the fast ice. At such a moment V. M. 
MAKU SHOK (1959) registered a mass mortality of bottom polychae
tes worms and the ceasing of fi sh biting. It is quite possible that in 
such periods fi shes go into greater depths to avoid the harmful 
effect of bottom ice formation. 

The adaptation of fishes to life at such low temperatures is 
worthy of a very careful study. WoHLSCHLAG (1960) was· the first 
to organize a well equipped physiological laboratory at McMurdo 
(77° SI'S, 166 ° 38'E.) and carried out an experimental work on fish 
metabolism. He mesured the oxigen metabolic rate of Trematomus 
bernacchii at temperatures from - 2.0 ° to 1.5 °. This fish nearly 
always lives under fast ice on the bottom at temperatures of about 
-1.9°. WOHLSCHLAG supposed that the phenomenon of cold adap
tation, i.e. the higher metabolic level known for cold stenotherm 
forms (as compared with the standard) should be expressed very 
sharply in Antarctic species. The experiments proved him right. 
It was established that the oxygen consumption rate in T. bernac
chii is increased with the increase of water temperature only in the 
limits from - 1.9 to 0° and tends to decrease if the temperature 
rises above this level. This fact characterizes this species as an 
extremely cold stenothermic one. The comparison of the metabolic 
level (at 0 °) of the Arctic whitefish (Coregonus sardinella) and T. 
bernacchii shows a higher level for the Antarctic species therefore 
possessing a higher degree of metabolic cold adaptation. Analysing 
this phenomenon WoHLSCHLAG (1960, 1961a) came to some interest
ing conclusions: (a) that cold adapted fishes probably have a 
relatively more efficient mechanism for converting energy into 

1) Personal communication by N. P. SHESTJ-:RIKOV. 
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growth than fishes of warmer waters and (b) that these mechanisms, 
if understood, could be applied to increase production in warmer 
waters. 

Reproduction 

The data on the reproductive pattern of the species are of special 
value as biological characteristics of a fish fauna. Unfortunately our 
knowledge of the Antarctic species in this field is very scarce. Our 
limited data are in good agreement with MARCHALL'S statements 
(1958) and enable us to draw the following conclusions: the vast 
majority of Antarctic species produce demersal, relativelv large, 

Fig. 14 . Pelagic larvae of white-blooded fish, Pagetopsis macropterus: a - 14 mm, 
b - 15 mm, c - 19 mm long (after REGAN). 

yolky eggs with a long embryonal period of development. Fecundity 
of many species is comparatively low (often a few hundreds or 
thousands of eggs). Spawning in some species is carried out 
during the autumn and the winter, but observations are solitary 
and often discrepant. Spawning, as judged by the size of ovarial eggs, 
is single (not by portions). Larvae are comparatively large and in 
many species have a long pelagic stage. The young of some species 
have very large fins (especially ventral one, see fig. 14) which ap-

375 



parently helps them to stay in mid-water since they have no swim 
bladder. Adaptation to pelagic life can clearly be seen in the young 
of Achiropsetta slavae, e.g. by the weak ossification of the skeleton, 
the colourless semitransparent body, the peculiar hairy scale cover 
on both sides of the body which also helps the young to keep in 
mid-water (ANDRIASHEV, 1961d). 

If one studies the peculiarities of the reproduction in the fish 
fauna from high-arctic to boreal seas (European), a series of regu
liarities can be noted. Thus in the northern hemisphere the percent
age of species with demersal eggs decreases southwards on account 
of the increase of the number of pelagophilous species; the average 
diameter of eggs decreases ; fecundity increases; periods of incuba
tion become shorter and sizes of newly hatched larvae - smaller. 
(RAss1 ; ANDRIASHEV 2 ; MARSHALL, 1953J. 

Table II. 
Geographical changes in the number of species spawning demersal eggs (% of the 

total number of species in the fauna of a given sea) 

Seas Kara Sea, Barents Sea South-western Norway 
the Laptev without part of the 
Sea, Ea.st- south-western Barents Sea 

Siberian Sea part 

Species with 

I I 
demersal eggs 91 85 70 43 
(%%) 

As one can see in table II the percentage of species spawning 
demersal eggs of the fauna of high-arctic seas decreases towards the 
boreal seas. Analogous figures are obtained if one studies the fecun
dity of northern fishes (table III) . 

We suppose that certain similar features take place in the fish 
fauna of the southern hemisphere as was first recorded by MARSHALL 
(1953). Though data are incomplete it seems to hold true for the 
fecundity and egg sizes. If one compares species of the related genera 
Trematomus and Notothenia , more or less similar in body length, the 
following series can be traced. East-Antarctic Trematomus species 
(T. bernacchii and Trematomus n. sp.) have the largest eggs 
(2.6-3.8 mm) and the lowest fecundity (1030-1660 eggs). In the 
less cold-stenotherm genus Notothenia the two West-Antarctic 
species (N. larseni and N. squamifrons) have smaller eggs (1.6-2.0 
mm) and higher fecundity, varying between 2- 3 and 5-6 thousand 
eggs. In the warmer waters from the Kerguelen N. mizops has eggs 

1) TH. S. RAss. Analogous or parallel variations in structureanddevelopmentoffish
cs in Northern and Arctic Seas. Moscow, 1941 , 1-60, 9 figs . 
Z) A. P . ANDRrASHEV. The ftsh fauna of the Arctic Seas and its origin. MS (1951). 
Zool. Inst. Acad. Sci. D .S.S. R., Leningrad. 
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The accumulation of data on the egg sizes, the fecundity, the 
spawning periods and the incubation period of Antarctic and notal 
fish species(and first of all of the family Nototheniidae) is very desir
able. These data would enable us in the future to elucidate and to 
refine some interesting ecological-geographical principles which are 
important as zoogeographical characteristics of the different faunas . 

Feeding 

There still are no special researches devoted to food and feeding 
habits of Antarctic fishes . From the few data published the following 
can be taken into consideration. In the fauna of the Antarctic coast 
fishes benthofagous forms dominate, they do not apparently differ 
by narrow specialization and feed chiefly on bottom crustaceans 
(Amphipoda, Isopoda, Decapoda etc .), polychaete worms, echino
derms, molluscs etc. In species reaching considerably large sizes 
the share of fish food increases. Giant Dissostichus mawsoni is a 
typical predator dangerous even for rather large fishes. The main 
plankton consumers belong to bathypelagic species but planktonic 
crustaceans serve as food for the young of many bottom species and 
to such pelagic fish as Pleuragramma antarctiwm. NYBELIN (1947) 
paid attention to the fact that individuals of certain species from 
bottom families were repeatedly observed swimming near the sur
face over great depths and were caught by pelagic nets or found on 
drifting ice fields and in stomachs of whales and seals. The occurrence 
in the open sea is now known for many Nototheniidae (Pleura
gramma antarctiwm, Notothenia rossi, Trematomies borchgrevinki, T. 
brachysoma, etc .), Chaenichthydae (Champsocephalits gunnari, 
Pseudochaenichthys georgianus, Neopagetopsis ionah, etc.), Bathy
draconidae (Gymnograco acuticeps), Muraenolepidae and so on. 

The reason of the partial transition of some Antarctic bottom 
fishes to a temporary life in the open sea was regarded by NYBELIN 
(NYBELIN, 1947, 1948, 1955) as an adaptation allowing use of the 
abundant food potentials of the krill zone which exceeds the pro
ductivity of the benthos. As a result of quantitative work with the 
bottom sampler in East Antarctica, biomasses of bottom fauna: at 
100--200mdepth-1245-1347g/m2average(maximum2850),andat 
200-500 m depth - 239-319 g/m 2 average, were found ,i.e. more 
than in the corresponding depths in the Barents and Bering Seas. 
However, the highest indices of biomass in the Antarctic waters 
(100--500 m depth) depend generally on the development of such 
benthos groups as sponges, ascidians and bryozoans 1 making 
nearly 60-90% of the total weight of all organisms which are non
edible by fishes. Nevertheless, we should be careful in considering 

1) G. M. BELJAEV & P. V. UscHAKOV, Doklady Ac. Sci. U.S .S.R., v. 114, No. I, 
1957, 139; PH. A. I'ASTE~NAK & A. V. GusEv, Sovie/ An/arctic Exp., 7, 1960, 140. 
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the insufficiency ot the benthos food because this probably requires 
a correction with respect to a quantitative evaluation of movable 
organisms such as amphipods which were caught by our baited fish 
traps in hundreds and thousands but were very rare in bottom 
samplers. Further complex jnvestigations on food and food habits 
of the Antarctic fishes is very promising in many respects. 

Size, growth, age 

Antarctic fishes are of very different sizes. The greatest length of 
the adult of some species does not excend 9- 12cm (Harpagifer, the 
majority of Artedidraco, Notothenia acula etc.) but such large fishes 
as Chaenocephalus aceralus (67 cm), Nulothenia rossi (90 cm), Dis
sostichus mawsoni (about 175 cm) are known. In this fauna species 
of small size up to 25 cm long dominate (56%), half as many spe
cies reach 25- 45 cm (30%), and only about a dozen species attain 
the length of 1/2 m or more. It is remarkable that the greatest size 
is characteristic of the family of white-blooded fishes. Thus, if we 
calculate approximately a "mean species length" in a family (the 
sum of total lengths of the greatest specimen of each species in the 
family divided by the number of species) this would give for the 
fam. Harpagiferidae about 15 cm, for the Bathy<lraconidae - 26 
cm, for the Nototheniidae - 36 cm and for the Chaenichthyidae -
43 cm. 

Growth rates of fi shes living along the coasts of the Antarctic 
Continent are studied at present only in Trematomus bernacchii 
(WOHLSCHLAG, 1961b) . In spite of extremely severe conditions (ice 
all the year round, bottom temperatures of about - 1.9°) T. 
bernacchii has turned out to be a fast growing form reaching sex
maturity when 5 years old. Females grow considerably quicker 
than males do, and reaching on age of 10 years and having a 2-3 
time~ greater weight. Determination of the age is rather difficult 
since year rings especially in adults are poorly visible. Fishes from 
S. Georgia differ because they show a considerably faster growth 
rate (OLSEN, 1954, 1955). 

White-bloodedness of chaenichthyid fishes 

It is one of the most interesting puzzles which the Antarctic has 
put before the biological science in the last years. Norwegian whal
ers have known for many years that at S. Georgia there were fishes 
with colourless blood; they called them "bloodless fishes", "ice 
fishes", "white crocodile-fishes". A biologist of the Norwegian 
Expedition (1927-1928) D. RusTAD recorded that the blood of a 
crocodile-fish frqm Bouvet Isl. is colourless (NYBELIN, 1947, p. 511). 

1) The first record on Antarctic fishes with colourless blood was published by 
MAn11,:ws (1931, p. 36) . 
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However, this striking fact did not attract at once due attention of 
scientists. It was not before 1951 that the Norwegian ichthyologist 
S. OLSEN brought back fixed and frozen hlood of chaenichthyids 
from S. Georgia in which Prof. P. A. OwREN could not detect 
erythrocytes. In 1954 a well-known paper by J. Ruun (1954) ap
peared in which he wrote that the blood of Chaenocephalus aceratus 
lacks red blood pigment (haemoglobin) and is nearly translucent 
with a white-cream tint, that erythrocytes are completely absent, 
whereas the leucocyte sediment amounts to less than 1 % in volume, 
that the iron content is low (less than 1 mg% as compared with 
20 and more mg% in other fishes), and that the oxygen capacity 
of the blood is very low (less than 1 % in volume while in neighbour
ing nototheniids it makes about 6%). The question whether all 
chaenichthyids possess colourless blood was answered rather 
quickly. To the five known white-blooded species in 1956 two Ker
guelen species of Chaenichthys were added (ANDRIASHEV & ToKAREV, 
1958) and in the summer of 1957 BARSUKOV & PERMITIN (1960) 
discovered colourless blood in 6 species caught in East Antarctica 
including a new species, Pagetopsis maculatus. Further on it was 
ascertained that white-bloodedness can be recognized also in mu
seum specimens (fixed long ago) by the flattened and a pale spleen 
(ANDRIASHEV & TOKAREV, 1958) or by the nature of the blood 
clot from the bulbus arteriosus (Ruun, 1958). As a result of all 
these observations the supposition that white-bloodedness is 
peculiar to all known species of Chaenichthyidae and therefore is a 
characteristic feature of the whole family is confirmed. Further 
understanding came from histological studies. WALVIG (1958) des
cribed different forms of leucocytes and thrombocytes in spleen and 
sections of Ch. aceratus and confirmed the absence of erythrocytes 
in the blood of this species. MARTSINKEVITCH (1958, 1961) investi
gated the same problem. On the material collected during the second 
cruise of the "Ob" she described a great variety of elements of the 
blood leucocytar content in 7 species of chaenichthyids thus deter
mining the following leucocytar formula in Chaenichthys rugosus: 
lymphocytes - 74.2%, monocytes - 5.1 %, granular leucocytes 
(granulocytes and myelocytes) - 16.5%, nongranular leucocytes 
with a segmented nucleus - 4.2%. Furthermore, MARTSINKE-

,vITCH had found cells similar to erythrocytes in the blood vessels of 
internal organs but these cells were considerably less oxyphilous; 
the number of such cells is rather negligible and thcrcfo1 e they can 
hardly play any significant role in the oxygen exchange, they prob
ably point to a rudimentary form of erythropoesis. These factual 
data exhaust for the present our knowledge on whitebloodedness of 
chaenichthyids, but to understand this phenomenon some circum
stantial data can also be used. Thus, TYLER (1960) studied blood 
(red!) of two Antarctic species of the family Nototheniidae and re-
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corded two important facts: in the hlood of the species studied he 
found (1) a decreased number of erythrocytes (0.38-0.39 x 106 

mm:1 in the bottom type Nutothenia larseni and 0.66-0.80 x 106 

mm 3 in the more moving type Trematumus borchgrevinki (the stand
ard heing 1-2 x 106 mm3 in other fishes) and (2) a low haemo
globin content (3.5 - 4.0 g/100 cm 3 as compared with the norm of 
nearly 7- 12 g/100 cm3 1). These observations enable us to suppose 
that other Antarctic fishes have a tendency to decrease the haemo
globin and erythrocytes content of their blood and that their respi
ration proceeds by 0 2 dissolved in blood plasma (TYLER, 1961). 
Possibly this is the tendency of the evolution of white-bloodedness 
in chaenichthyids. A comparatively large surface of gill-lamellae 
and special adaptations to respiration through the skin of the body 
and the fins (WALVIG, 1960) would favour the possibility of a satu
ration of the blood plasma with oxigen in waters with very low 
temperatures and high oxygen content. Prof. H MONRO Fox, in 
his afterword to RuuNo's paper (1954), recalled the experiments of 
M. Nrcwux (1923) whereby fishes (carp, pike and eels) did not 
experience any inhibition although 90% of their haemaglobin was 
transformed to carboxyhaemoglobin and thus incapable of oxygen 
transport. MONRO Fox thinks that "many fishes when swimming 
quietly get enough oxygen for their needs in solution in the blood 
plasma, and they probably only require an additional supply with 
the aid of haemoglobin when they are moving actively". The exist
ence in nature of some adult individuals of different species of 
fish-like vertebrates and fi shes lacking haemoglobin 2 speaks in 
favour of such a supposition. It is also known that oversaturation of 
water with oxygen causes delay of haemoglobin formation, slow 
growth of gill laminae and anomaly in spleen development in 
fish larvae. 3 

In further considering white-bloodedness of chaenichthyids and 
discussing the possible reasons for this interesting phenomenon we 
should keep in mind that this family can be considered on many 
grounds to be a biologically successfull one and well differentiated 
from the ecological point of view. The majority of white-blooded 
species live along the coasts of the Antarctic Continent at constant 
temperatures close to the freezing point (up to - 1.95 ° C) and in 
well aerated waters (usually 70- 90% 0 2 in near-bottom layers of 
200-500 m depth), but endemic species of chaenichthyids live also 
near S. Georgia, the Kerguelen and Patagonia where the tempera
ture of the bottom layers is considerably higher (up to 5---8°) and the 
oxygen content may be lower. Moreover, all species of white-blooded 

1) lJp to 18.5 gfl00 cm3 in skipjack (Katsuwonus pelamis). 
2) D. W. EWER, Nature, Lo11d. 183, No 4656, 1959, 271; A. STOLK , Nature, Lond. 
185, No 4713, 1960, 526; 13. RYBAK, Nature, Lond. 185, No 4715, 1960, 777. 
1) I. A. SADOV, Ryb:i. Khoz., No. I, 1948, p. 43. 
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fishes are big and they feel comfortable at depths ranging from shore 
waters up to 600---700 m; among them are typical bottom species 
but also species migrating into the open sea, such as benthofagous, 
krill-eating and predatory forms. In order to understand the origin 
of white-bloodedness and its role in the evolution of the Chaenichthy
idae further special investigations are necessary, especially from the 
ecological-physiological and biochemical point of view. At present 
we can only guess that whitebloodedness, as a unique biological 
feature of chaenichthyids, originated long ago during the early 
stages of evolution of this group and before its ecological-morpholo
gical differentiation. 

Do fishes live under permanent ice? 

The giant ice shelves of many different types, and at places 
the fast ice several years old, occupy large areas along the coasts of 
the Antarctic Continent, amounting to about one million km 2• These 
giant ice slabs, up to 200-300 m thick, completely separate the 
ocean from the atmosphere and sun light, and are thought to create 
an extremely adverse environment. A direct study of the bottom 
surface under the giant ice shelf is probably feasible only by means 
of a bathyscaph and this has not yet been used for investigations 
in the Antarctic. Large cracks, known to exist within some ice shel
ves, have also not been used to study the fauna . The problem of the 
possibility of life under this cover has recently been put forward by 
the U.S. ichthyologists (RoFEN & DEWITT, 1961) but much is still 
left to be solved. 

We have no sufficient reasons to believe that under the ice shelf 
the bottom of the ocean is lifeless. Hydrological observations near 
the Shackleton ice shelf have shown an active water exchange under 
it (V. G. LEDENEV, personal communication). Moreover, southward 
of this massive ice shelf bays, free from ice were found within the 
Banger "oasis". In these fiords the same bottom fauna and the same 
species of Trematomus and Gymnodraco were found as near Mirny 
(K0ROTKEVITCH, 1958) . However, even if these facts speak in favour 
of the existence of benthos and fishes under the Shackleton Ice Shelf, 
it is questionable whether the same preliminary conclusions apply to 
considerably larger ice shelves such as the Ross, Filchner or Amery 
Ice Shelves. 

In connection with this question it is appropriate to point to an 
interesting finding of the American investigators (SwITHINBANK, 
DARBY & WoHLSCHLAG, 1960) . On the surface of an ice shelf 
in the McMurdo Sound they detected well preserved remains 
of benthic invertebrates (numerous pelecypods, gastropods, bra
chiopods, siliceous sponges and anthozoan corals) and nearly 50 
specimens of partially decomposed fish. These fishes, as Dr. D. E. 
W0HLSCHLAG and his colleagues reported, belong to at least two 
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genera of the family Nototheniidae. Notable were.their very large 
sizes - the greatest fish was 142 cm long, and some detached heads 
appeared to belong to a still larger fish. The absolute age of these 
remains (defined by the cu method) was about 1100 years. 

How cou Id this hot tom fauna get on to the upper surface of the 
ice shelf? To explain an analogous but less rich finding by the 
"Terra Nova" expedition, F. DEBENHAM suggested in 1920 that 
fauna remains frozen long ago to the bottom surface of a glacier 
were gradually lifted up through the ice due to thawing of the upper 
part of the glacier and new ice growing from below. Other observa
tions indeed suggest that the discovered fauna has existed under the 
ice shelf. The study of the remains from McMurdo still continues and 
we do hope that we shall very soon possess more precise informa
tions and explanations about this mysterious finding. In any case 
the question of how far and which fauna penetrates to the south 
under the Ross ice shelf will remain unanswered for sometime. 

Contribution to the Zoogeography of the Antarctic Region 
On the boundaries of the Antarctic Region ( on the distribution of coast · 

fishes) 
The main problems of the zoogeography of the Antarctic(on the 

bottom fishes) have been worked out by REGAN (1914), NORMAN 
(1938) and NYBELIN (1947, 1951, 1952). EKMAN (1953) used ichthyo
logical data among others for a zoogeographical subdivision of the 
southern hemisphere. Giving the general characteristics of the 
Antarctic fauna this prominent biogeographer said that "No other 
large fauna! region in the world can match the Antarctic in the 
sharpness of its boundaries" (p. 221) . C. T. REGAN also paid atten
tion to the sharp delimination of the Antarctic Region (Zone) but 
accepted other boundaries than EKMAN did. So this question is still 
under discussion now. 

The first scientific definition of the boundaries of the Antarctic 
Region (Zone) based on the distribution of coast fishes was given by 
REGAN (1914), and later defined more precisely by NORMAN (1938). 
These experts of the fish fauna of the extreme South thought that 
the Antarctic Zone includes "the coasts of the Antarctic Continent 
and islands lying on or to the south of the Antarctic Convergence". 
The fish fauna of this vast region is characterised by "the complete 
absence of South Temperate types, by the absence of Bovichthyidae 
and the great development of the other Nototheniiformes. It is more 
sharply marked off than any other zones, the percentage of peculiar 
genera being extremely high and that of species range beyond its 
limits very low" (REGAN, 1914, p. 33). This point of view was ac
cepted by the prominent Russian geographer and ichthyologist 
L. S. BERG (1961). EKMAN (1953) held another opinion and took 
such three areas as the Antarctic, the Kerguelen with islands, and 
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the antiboreal waters of S. America for zoogcographical subdivision 
of one and the same rank (i.e. regions). Recently NYBELIN (1947, p. 
60) using ichthyological data came to the conclusion that "the 
Kerguelen - Macquarie District must be removed from the Antarc
tic Zone and be assigned to the Subantarctic Zone as a third district 
equivalent to the Magellan and Antipode Districts". 

In the present review as well as in earlier publications (ANDRIA
SHEV & TOKAREV, 1958), I am inclined to accept REGAN-NORMAN'S 
views and shall try to give them some additional foundations 1 

when dealing with the zoogeographical subdivision of this region. 

Types of distribution 

For the zoogeographical analysis of the Antarctic fish fauna the 
distinguishing of types of distribution suggested by NYBELIN (1947) 
has turned out rather useful. Proceeding from his general principals 
but taking into consideration the Antarctic boundaries in a broader 
sense I shall attempt to give only the main types of distribution 
without including any particular case. 

I. The Circumpolar-Antarctic type includes nearly twenty species 
distributed around the Antarctic Continent. Most of these species 
are distributed circumcontinentally (fig. 16) and only two of them 
reach S. Georgia (T. hansoni, T . bernacchii vicarius). Notothenia 
coriiceps (including subspecies neglecta) has a wider (nearly Panant
arctic) distribution area. 

II. The East Antarctic type (fig. 17) includes thirty-odd species 
which show the extremely high degree of endemism of the East 
Antarctic fauna. From the 27 species grouped in this type by 
NYBELIN (1947) we have to exclude now Gymnograco acuticeps but 
add to it some new species found only at the Victoria Land and 
westwards (Pagetopsis maculatus, our new species of Trematomiis, 
Chionodraco myersi, Bathydraco wohlschlagi and others). It is worth 

• of noting that the East Antarctic distribution type includes as much 
as 5 genera (Histiodraco, .Neopagetopsis, Dacodraco, Chaenodraco, 
Lycodichthys). 

III. The West Antarctic type (fig. 17) defined by NYBELIN is poor 
in species since from the 8 species mentioned for the Graham ·Land 
and neighbouring waters the following species may be acknowledged 
now: Racovicia glacialis, Parachaenichthys charcoti, Chionodraco 
hamatus and, possibly, the abyssal species Lycenchelys antarcticm 
and two little-known species of Raja. 

IV. A small bttt peculiar group consists of species distributed 

1) I would like to stress once more that the zoogeographical conclusions stated 
herein arc based only on the analysis of distribution of coast fishes . The most 
complete modern data on phytogcography and on zoogeography of invertebrates of 
the South Ocean arc given in a paper by G. A. KNOX ( Proc. Roy. Soc. B, 152, 1960, 
$77-627) and in other papers of the same volume. 
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, ... 
Fig. 16. Circumpolar-Antarctic distribution of three nototheniid species: a -
Pleuragramma antarcticum (open circles); Dissostichus mawsoni (circles with crosses); 

Trematomus hansoni (black circles) (orig.). 

exclusively in West Antarctica and South Georgia (Notothenia gibbe
rifrons, N. nudifrons, Chaenocephalus aceratus and N. larseni). These 
are West Antarctic species in a wide sense. 

V. The South Georgian type includes 9-10 endemic species (partly 
at the S. Sandwich Isl.). To this type of area two endemic genera 
(Psilodraco and Pseudochaenichthys) have to be added. 

VI. The Kerguelen type (not distinguished by NYRELIN) may 
unite nearly 11 species with local areas, from Prince Edward Isl. 
eastward to Macquarie Isl. For a zoogeographical analysis of these 
species it is very important to study the degree of their taxonomic 
divergence around each island and their relationships with Antarctic 
and notal species. 
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VII. The Antarctic-Natal or mainly notal type consists of Pata
gonian and Southern New-Zealand species penetrating the periphe
ral parts of the Antarctic (Macquarie, Kerguelen, Prince Edward, S. 
Georgia) where they form no separate species, e.g. Nototlienia 
macrocephala, N. colbecki, M elanostigma gelatinosum , M ancopsetta 
maculata and other alien or often occasional elements in the Antarc
tic fish fauna. 

., .. 
Fig. 17. Representative East-Antarctic type of distribution (Chionodraco kathleenae, 
black circles) and West-Antarctic type of distribution (Ch . hamatus, open circles) 

(orig.). 

It would be interesting to show the connection of Bouvet Isl. 
with West Antarctica and S. Georgia and of S. Georgia with the 
Kerguelen and others but these are particular cases requiring more 
precise information on additional materials. 
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On the zoogeogra phical subdivision of the Antarctic Region 

REGAN (1914) distinguished two faunal units within the Antarctic 
Zone: the Glacial District (coasts of the Antarctic Continent with 
neighbouring islands including S. Sandwich, S. Georgia and Bouvet) 
and the Kerguclen District 1 (islands of the Indian Ocean near the 
Antarctic Convergence) . REGAN was not sure about the necessity of 
including the Macquarie Isl. in the last district as NoR~IA:- (1938) did 
later·. The latter, as well as REGAN, considered the available data 
insufficient for any divisions within the Glacial District. However, 
NYBELJN (1947) later excluded the Kerguelen Region from the 
Antarctic and adduced some grounds to distinguish between the 
East and West Antarctica Subregions by the fauna! composition. 
As a whole the zoogeographica.l scheme of NYBELIN (for REGAN'S 
Glacial District) was as follows: 

I. High-Antarctic Region 
A. East Antarctic Subregion 
B. West Antarctic Subregion 

II. Low-Antarctic Region, including S. Georgia; NYBELIN 
thought that the fauna of the S. Sandwich and the Bouvet Islands 
is equally similar to the fauna of S. Georgia as to the fauna of West
Antarctica. 

A careful analysis of the distribution of Antarctic fish species 
shows that the distinctions mentioned by NYBELI:- between the 
East (large) and West (small) parts of the Antarctic Continent are 
very significant in connection with the composition of species and 
can hardly be explained at present due to insufficient knowledge. 
Borders between these areas are still not defined also because of 
lack of data. NYBELIN's recognition of two Antarctic regions seems 
rather doubtful. Out of 23 species inhabiting S. Georgia 9 species at 
least (nearly 40%) are known also from the coasts of the Antarctic 
Continent (in particular the West part); if one takes into considera
tion other allied forms (Raja arctowskii - R. georgiana, species 
related to the genera Parachaenichthys and Artedidraco and the 
possible occurrence of muraenolepid fishes in West Antarctica, etc.), 
the resemblance will become even more obvious. The relationships 
between the fauna of S. Georgia and that of the neighbouring parts 
of the Antarctic Continent is thus so considerable that we see no 
grounds or which to define S. Georgia as a separate zoogeographical 
Region or even Subregion (as EKMAN does). Nevertheless, because 
of endemism, the presence of some notal elements and some negative 
features d:aracteristic of local faunas of an insular type, S. Georgia 
deserves a certain degree of zoogeographical separation. 

1) NORMAN (History of Fishes, 1931, 260) suggested the name 'Periglacial Region' 
but in later works (NORMAN, 1938) he did not use the term.· 
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Thus, taking into account the data of British authors as well as 
those from NYBELIN, we can conclude that there are four more or 
less isolated fauna! units. The correlation between them can be 
expressed in the following scheme (fig. 18). 

Antarctic Region 
I. Glacial Subregion 

1. Continental Province 
A. East Antarctic District 
B. West Antarctic District 

2. S. Georgian Province. 
II. Kerguelen Subregion 

The grounds and boundaries of these subdivisions are included in 
their characteristics given below. 

The Antarctic Region includes the shelf and continental slope of 
the Antarctic Continent and the islands lying to the south of and 
near the Antarctic Convergence. The fish fauna (39 genera with 94 
species) is characterized : by the very strongdevelopmentof notothe
noid families (Nototheniidae, Harpagiferidae, Bathydraconidae, 
Chaenichthyidae) to which 3/4 of the species of the whole fauna 1 

belong; Muraenolepids as a primarily Antarctic suborder of fishes 
ought to be mentioned too; by the complete absence of the most 
generalized notothenoid family : the Bovichthyidae 2 ; by the negli
gable admixture of notal (antiboreal) species and this only in the 
peripheral parts of the Region; by the very high generic (70%) and 
specific (95%) endemism of the whole fauna and of notothenoid 
families in particular (97% of the species and 89% of the genera are 
peculiar). The Antarctic Region is naturally devided into two 
subregions: The Glacial and The Kerguelen one (REGAN'S terms) . 

I. The Glacial Subregion embraces the coasts of the Antarctic. 
Continent, the neighbouring islands of the Scotia Sea including S. 
Georgia and the Bouvet Islands; in other words the whole area 
within the extreme limits of the pack-ice. Endemic for this region 
are the family Bathydraconidae .(15 species) and the genera Trema
tomus (13 species) and A rtedidraco (5 species) ; characteristic is the 
dominating development of the Harpagiferidae (not less than 10 
species). In the Glacial Subregion 81 species are known of which 
only 7 (9%) occur beyond the limits of this subregion. As mentioned 
above the following faunal units can be distinguished: (1) East 
Antarctic, (2) West Antarctic and (3) S. Georgian. It is remarkable 
that from the first area to the third one a natural change of indices 

1) In the Patagonian-Falkland fauna less than 1/5 of all the s~cies belong to noto
thenoids. 
') Moreover, just beyond the boundaries of the Antarctic region (Falkland, Auck
land, Campbell ect.) members of such families as Clupcidae, Galaxiidae, Gadidae, 
Pleuroncctidac, Ophidiidae, Tripterygiidae, Syngnathydae and many others, ab
solutely alien to the Antarctic families, appear. 
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occurs: the territory of the areas decreases (from the enormous 
extent of East Antarctica to the small surface of S. Georgia); severe 
conditions of existence grow softer (ice condition, temperature); 
in the intertidal zone life appears and develops; the number of spe-
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Fig. 18. Zoogeographic subdivision of the Antarctic Region based on the distribution 
of coast fishes: I - Glac ial Subregion ; 1 - Continental Province; A - East Antarctic 
District; B - West Antarctic District; 2 - South Georgian Province ; II - Kerguelen 
(transitional) Subregion ; S. L.B. - southern limit of distribution of Bovichthyidae 
A.C. - mean position of the Antarctic Convergence showing the northern boundaries 

of the Antarctic pelagic zone (orig.). 

cies in each area decreases (56-34-23 species respectively); the affmity 
with the Kerguelen Subregion increases; the specific diversity of the 
genus Trematomus decreases on account of the increase of the num-
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ber of species of Notothenia. It is not very easy to define the zooge
ographical rank and co-ordination of these areas. Waters connected 
with Graham Land arc faunistically and ecologically intermediate 
ones. 22 species, i.e. 2/5 of the East Antarctic fish fauna, are found 
in West Antarctica since they have circumcontinental ranges. 
However, 9 species common to West Antarctica and S. Georgia make 
up also nearly 2/5 of the fauna of S. Georgia. This is why we have 
reasons to consider these three areas as zoogcographical units of a 
similar rank (i .e. provinces) among which West Antarctica occupies 
an intermediate position and enables us to unite into one subregion 
such different faunas as those from East Antarctica and of 
S. Georgia. Other ways to solve the problem exist, such as to stress 
the similarity of the fauna of all S. Antill Islands and that of the 
northern part of Graham Land both belonging to the West-Antarc
tic fauna in a broad sense. However, incomplete study of vast areas 
and insufficient clarity of relationships and ranges of many species 
and genera make us to abstain from considerable changes and to 
accept in general the schema suggested by REGAN-NORMAN with 
the details quoted by NYBELIN, i.e. to unite East and West Antarc
tica (into a Continental Province) opposing it to the S. Georgian 
Province. 

1. CONTINENTAL PROVINCE (High-Antarctic Region of NYBELIN) 
includes the coastal waters of the whole Continent with the S. 
Shetland and the S. Orkney Islands. 11 genera are endemic for the 
whole of the Province (Pleuragramma; Dolloidraco, Pogonophryne; 
Gerlachea, Racovitzia, Prionodraco, Gymnodraco; Pagetopsis, Cryodra
co, Chionodraco; Austrolycichthys) and about 19 species out of 67 
species known (27%). Notothenoicl species make up 81 ¾ of the 
fauna . The Continental Province is devided into two districts. 

A. The East-Antarctic District has the most severe ther
mic regime (near-bottom temperatures close to the freezing point 
dominate). Nevertheless, its fauna shows the greatest diversity of 
all the Antarctic areas (56 species and 25 genera) and has a high 
degree of endemism - more than a half of all the species do not 
'appear beyond the boundaries of the district (!Incl type of distribu
tion). Five to six endemic genera arc known. The great diversity of 
species in the genus Trematomus and the smallest diversity in 
Notothenia is typical. Littoral fauna is completely absent. Sublittoral 
fauna is strongly depressed in the majority of areas (continental ice, 
ice shelves, formation of bottom ice). The greatest diversity of spe
cies in the fauna is found at 300-600 m depth . Forty percent of the 
species are common to both East and West Antarctica, whereas 
only 9% are common to S. Georgia. 

B. The West-Antarctic District has been investigated in 
its northern part only (Graham Land with neighbouring islands), 
this is why its borders with the East-Antarctic District arc not yet 
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clearly dcfined 1. Only 34 species are known within this district, 2/3 
of which also live in the East Antarctic District. Nine species (27%) 
arc common to the S. Georgia District (it is possible that this num
ber will increase in the future). No endemic genera, and only few 
endemic species, are known, some of which are doubtful (Illrd 
type of distribution). As compared with the previous district the 
diversity of species in the genus Trematom11-s decreases, becoming 
nearly equal to the number of species of Notothenia . A littoral 
species (H arpag~(er) appears. 

2. THE SOUTH GEORGIAN PROVINCE ("Low-Antarctic Region" of 
NYBELIN}. Twenty three species are found in this province not 
taking into account the macrurids, skates and liparids which are 
poorly studied. The genera Psilodraco and Pseudochaenichthys and 
nearly 40% of the species are endemic. The diversity of the species 
of Notothenia is greater than that of Trematomus. Forty per cent of 
the species are also found in the West-Antarctic District, at least 
25% in the Kerguelen Subregion2 and nearly 20% in the East 
Antarctic District. A few spscies of natal origin penetrate from the 
north but faunistic differences with the Falkland Isl. (including 
Burdwood Bank) are very sharp. H arpagifer georgianus and appar
ently Notothenia angustifrons are very common in the intertidal 
zone. Temperatures in the shelf arc highly above freezing point and 
the water is, as a rule, free of ice throughout the year. The S. 
Sandwich Islands can be included into the S. Georgian Province 
(owing to the presence of N. angustifrons) as an area with a very 
impoverished fauna. Near Bouvet Island only 2 species were 
found (and a third unidentified Notothenia sp.) showing nearly equal 
links with S. Georgia as with Graham Land (Notothenia larseni and 
Chaenocephalus boiwetensis, which is very close, if not identical, to 
Ch. aceratus) . . 

II. The Kerguclen Subregion includes the Marion, Crozet, Ker
guelen, Heard (with neighbouring submerged ridge) and Macquarie 
Islands. They have an impoverished mosaic fauna of an insular type 
(total of 19 species) with a considerable percentage of local endemics 
(more than 50% of the species). Two genera are endemic: Chae
nichthys (2 species) belonging to the mainly Antarctic family 
Chaenichthyidae and Zanclorhynchus ( = Xanclorhynchus) of the 
primarily notal family Congiopodidae. As compared with the Glacial 
Subregion it is characterized by negative features - the absence of 

1) It should be noted that in the vicinity of Victoria Land (including the Balleny 
and Scott Islands) species also present in West Antarctica were found, these species 
were, however, never met in East Antarctica westward of Adelie Land (Nol<>
thenia larseni, N . coriiceps neglecta and others). 
2) In spite of certain resemblances between S.Georgia. and the Kerguelen (with res
pect to fauna. a.nd environment) their zoogeogra.phica.l unity suggested by_ us in a. 
preliminary report is hardly justified (ANDRIASHB:V & TOKAREV, 1958). 
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Harpagiferidae (except for the genus Harpagifer), Bathydraconidae 
(except one deepwater species Bathydraco) and of the typical glacial
Antarctic genus Trematomus. The admixture of northern (notal) 
elements is greater (Notothenia macrocephala, N. colbecki, M ancop
setta maculata), some of which produced endemic forms (species of 
skates, genus Zancolorhynchus). Nevertheless, the faunistic border 
with the neighbouring southern islands of New Zealand (Auckland, 
Campbell - 360 miles off Macquarie) is very sharp since only two 
common species are known . However, several families, alien to the 
Antarctic appear, e.g. warm-water forms as the luminous shark 
Euprotomycrns, Sadinops, tuna fish (Allothunmes fallai 1), Triptery
gion (Forsterygion), Rhombosolea, pipefishes, Bovichthys and others. 
5 species (26%) also live in S. Georgia and 6 other species (5 species 
of Notothenia and one of Muraenolepis) point at a relationship with 
the Glacial District (REGAN, 1914, NORMAN, 1938). The Kerguelen 
skate, Raja murrayi, is more closely related to the Antarctic forms 
- R. georgiana - R . arctowskii than to the Patagonian species R. 
macloviana. Moreover, the genus Harpagifer shows some local 
forms in the Kerguelen Subregion which, however, do not belong to 
notal species from Tierra de! Fuego (H . bispinis) or from the 
Falkland Islands (H. palliolatus), but rather to H. georgianus (S . 
Georgia, subspecies on Graham Land, NYBELi'N, 1947). The occur
rence of a member of the high-antarctic genus Bathydraco at the 
south-eastern part of the Kerguelen-Heard submerged ridge (1600 
m) shows to a certain degree the links between the Kerguelen and 
Antarctic faunas. 

The environment in the Kerguelen Subregion is more favourable 
as compared with other parts of the Antarctic - above freezing 
point temperatures (3-6° at 50-150 m depth), absence of ice 
throughout the year, well developed algae belt in the sublittoral and 
littoral zones where Harpagifer and Notothenia cyaneobrancha are 
commonly found under stones in tide pools. The fauna of the 
Kerguelen subregion bionomically resembles that of the Comman
der and Kuril Islands2 but is considerably poorer in number of 
species. 

Some problems in connection with the origin of the Antarctic 
fish fauna 

The problems of the origin and the history of formation of the 
fish fauna of the Antarctic are very interesting but also very diffi
cult to discuss. We shall give only a brief survey of some of them. 

Ancient and peculiar features of the Antarctic fish fauna were 
noted by REGAN (1914, 40) and his opinion on this subject was cited 

1) A. W. PARROT, Rec. Dominion Mus ., Wel/i11glon, vol. 3, pt. 2, 1958. 
1) See P. V. UscttAKOV, Priroda (Nature), No. 3, 1958. 
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by NORMAN (1938, 102) without any additions: "The distinctive 
features of the fish-fauna of the coasts of the Antarctic are that near
ly all the genera and species are peculiar and that they nearly all 
belong to a single group, the Nototheniiformes, which is characteris
tic of and almost restricted to the Antarctic and Subantarctic 
Zones. In the Antarctic Zone this group has developed into a large 
number of types that differ greatly in structure, appearance and 
habits. These facts seem to point to the conclusions that Antarctica 
may have long been isolated and that its coasts have been washed by 
a cold sea for a long time, probably throughout the Tertiary Period" 
(REGAN, 1914, 40). 

This statement made fifty years ago seems to hold true until now. 
Indeed it must have taken a long time for this uniform fauna to 
evolve and produce tens of different species and genera and even 
morphologically distinct families. 

Members of the Antarctic fauna (notothenoid families in particu
lar) got adapted to various ecological niches in the process of diver
gent evolution. Although they are typical coast fishes, they can 
be found at all depths which points to a secondary adaptation to the 
pseudoabyssal depths of the shelf, the continental slope and the 
neighbouring abyssal areas. As a near-bottom group notothenoid 
families turned out to be very plastic in this respect. They developed 
both to forms closely connected with the bottom (burying in the 
mud, hiding under stones), and actively swimming species tempora
rily or even permanently inhabiting the open sea. Northern mem
bers of two families penetrated estuaries and fresh waters (Pseu
daphritis , Eleginops). One of the branches of the superfamily 
Notothenioidae acquired a character unique among fishes: white
bloodedness; subsequent evolutionary development has led to the 
formation of ten different genera. Significant are adaptations with 
respect to food differentiation since there are benthophagous spe
cies of different types (including those searching for food by means 
of external taste organs), sluggish bottom predators of ambushing 
type and actively swimming krill-feeding and predatory forms. 

The availability of such a variety of morphobiological types in 
one small group of percoid fishes indicates indirectly its prolonged 
evolution in conditions of isolation from a rich notal fauna which 
has left few traces in the recent Antarctic fish fauna. 

The ancient features of the native fauna of the Antarctic is con
firmed also by the scanty paleontological data which reveal that 
ancestors of recent nototheniids lived along the coasts of Graham 
Land since the beginning of the Tertiary Period {SMITH-WOODWARD, 
1908). 

Sources of fauna formation. In spite of the exceptional uniformity 
of the Antarctic fish fauna we may try to show that different ele
ments or faunal groups took part in its formation. 
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Thus the basis of the fauna consists of ancient autochthonic 
elements (Nototheniidae, Harpagiferidae, Bathydraconidae, Chae
nichthyidae and Muraenolepidae) the specific and to a considerable 
degree generic separation of which was carried out in the Antarctic 
waters. Their distribution is mainly Antarctic and they reached a 
high degree of endemism. By their ancient roots they are closely 
connected with the cold temperate fauna of South America. 

Forms non-specific for the Antarctic with a more northern origin 
belong to the notal family Congiopodidae or the families widely 
distributed in the oceans (Rajidae, Bothidae). They formed endemic 
species in the Antarctic (all skates and the genus Zanelorhynchus) 
related to the notal fauna. 

Moreover, some notal species have probably only recently pene
trated the peripheral parts of the Antarctic and have not yet for
med any endemic forms (N. macrocephala, N. colbecki, M ancopsetta 
maculata, Melanostigma gelatinosum) . 

Endemic-Antarctic species and genera belonging to the families 
Zoarcidae and Liparidae form a small but very interesting faunal 
group. They have an evident relationship with the Patagonian 
fauna but their primary origin from the boreal fauna of the northern 
hemisphere can hardly cause any doubt (particulars on page 544). 

Finally we can mention one more small fauna! group with a 
deep-bottom origin . These are members of widely distributed true 
deep-water families (Macruridae, Moridae and others) which pene
trated the Antarctic. They can be found in the upper horizons of 
the continental slope. Some of them adapted long ago to deep 
Antarctic waters and formed endemic species. 

From the above it can be seen that deep faunistic links exist 
between the Antarctic and the Patagonian-Falkland faunas which 
have 10 genera in common (Raja, Muraenolepis, Notothenia, Dis
sostichus, Harpagifer , Champsocephalus, Melanostigma, Careproctus, 
Mancopsetta, Achiropsetta). It is worth noting that some genera are 
represented in both regions by related species (Dissostichus mawsoni 
- D. eleginoides, Champsocephaltts gunnari - Ch. esox; species of 
the genera Harpagifer , Raja) or even by identical species (Mancop
setta maculata, M elanostigma gelatinosum and probably Mi,raeno
pelis microps) . 

Thus, by its ancient roots and to a lesser extent by modern in
fluence the Antarctic fauna of bottom fishes is connected with the 
cold-temperate (subantarctic) South American fauna. Considerably 
weaker are the links with the New Zealand fauna the influence of 
which can be traced only in the Kerguelen-Macquarie endemic fami
ly Congiopodidae (Zanclorhynchtts) and in one or two species of 
Notothenia. There is practically no relation to other regions of the 
southern hemisphere (Australia, S. Africa, Tristan da Cunha, 
Gough, Saint Paul and New Amsterdam). This is in good agreement 
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with REGAN'S conclusion that "neither marine nor fresh-water 
-fishes support the theory that the Antarctic Continent connected 
America with Australia during the Tertiary Period" (REGAN, 1914, 
41 ). 

Probable reasons for the similarity in fish fauna between antarctic 
oceani'c islands. Many examples are known of islands of the southern 
hemisphere, separated by vast ocean distances, with common or 
related species of bottom coast fishes, e.g. Champsocephalus gunnari 
(S. Georgia-Kerguelen), Zanclorhynchus spinifer (Kerguelen -
Macquarie), Notothenia larseni (Bouvet - S. Georgia), Mancopsetta 
maculata (Falklands - S. Georgia - Prince Edward), N. rossi (S. 
Georgia - Kerguelen - Macquarie and others), Chaenocephalus 
(S. Georgia - Bou vet), skates (S. Georgia - Kerguelen) and others. 
Related species and local forms of the littoral Harpagifer are found 
in all the islands from Tierra del Fuego to the Falkland and S. 
Georgia islands and to the east up to Macquarie Island. One and the 
same species or related allopatric forms exist at remoted islands 
separated by "principal isolating abyssal distances" (EKMAN, 1953, 
237). To explain the faunal similarity between these islands some 
authors drew hypothetic land bridges in the past but this is hardly 
necessary. 

Everyone who navigated in 40° to 50° of southern latitude will 
have seen large "islands" of brown algae drifting to the east under 
the influence of the ruling winds and powerful circumglobal current, 
the West Wind Drift . Ed. A. SMITH1) is supposedly the first who at
tracted attention to the possibility of transfer of shore species of 
animals (molluscs) from island to island by means of these drifting 
kelps. Probably developing eggs and the young of some sluggish 
shore fishes (e.g. H arpagifer, Raja) can be transported in this way. In 
connection with this hypothesis it would be very important to 
catch drifting kelps and to examine them carefully after collecting 
the fauna associated with them by washing. To ascertain. the actual 
speed of kelp drift modern technical means (radio-beacons, self 
recording logs, different markings etc.) could be applied. 

We should keep in mind that among species of fishes common to 
distant islands there are good swimmers capable of independent mi
grations, thus the possibility of active overcoming of oceanic ob
stacles is not excluded in some cases. It is very significant that the 
pelagic silvery young of some species sometimes live far off in the 
ocean. Such silvery young, 6-7 cm long, were found for N. rossi, N. 
coriiceps and others. Some interesting catchings were made by us at 
the end of April, 1958, on the occasion of a long oceanographic sec
tion (along the meridian of Easter Isl., 109° W.lon.). In four stations 
("Ob", st. 409, 411, 413, 415) several silvery young of Notothenia 

1
) Ed. A. SMITH, Proc. Malacol. Soc. London, III, N 1, 1898, 20-25. 
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sp. (38--55 mm long) were caught related to the New Zealand -
Patagonian group of species (macrocephala - microlepidota). 
The distance between the extreme stations where those young 
were caught made 560 miles over the meridian (from 64° 36' 
to 55° 18'S.) . The catching points were situated 2500 miles away 
from New Zealand and more than a thousand miles from Patagonia. 
The most probable supposition is that the young have reached the 
109th meridian with the West Wind Drift from the southern New 
Zealand Islands. If the young perish before they reach the coastal 
waters of S. America then this pat t of the population ought to be 
referred to "sterile expatriation area" (EKMAN, 1953, 317). However, 
we cannot deny the · possibility that these young actually reach 
Patagonian waters. Most likely the presence at the coasts of New 
Zealand and S. America of such species as N . macrocephala , N . 
microlepidota and others common to both widely separated areas 
can be explained by just a similar drift. 

The same type of distribution in the stage of pelagic young 
(only in an earlier age) can explain the area of M ancopsetta maculata 
found at Falkland, S. Georgia and Prince Edwards Islands. Well 
transformed pelagic young of another species (Achiropsetta slavae) 
as mentioned earlier (see page 509) were found in the high latitudes 
of the Antarctic, at Wilkes Land but their origin can still not be 
explained (ANDRIASHEV, 1960d) . 

In order to explain the faunistic similarity between remoted is
lands, EKMAN (1953 : 237) attached great importance to deep-water 
migrations. However, for fishes of the Antarctic Region such way 
of penetration is of less significance as it is accessible only to certain 
species of true deep-water families (Macruridae, Moridae and others) 
and perhaps to some of secondary deep-water forms (Bathydraco, 
Zoarcidae, Lipariclae). 

The faunal elements of northern (boreal) origin. The problem on 
the ways of penetration and distribution of the families of northern 
origin (Zoarcidae including Lycodapoclidac, Liparidae, Agonidae 
and others) in the southern hemisphere is of great interest for gener
al zoogeography. Several tens of genera and hundreds of species of 
these families are widely distributed in the northern parts of the 
Pacific and Atlantic Oceans and in the Arctic as well ; they are ab
sent in tropical waters or occur somewhere at abyssal depths by 
way of exception only. In the southern hemisphere, in temperate 
latitudes and in the Antarctic they are again met as endemic genera 
and species particularly at the continental shelf. Many•elements of 
northern origin are present in the Patagonian fauna : nearly 15 
species of zoarcicls, several species of liparids, the only member of 
the family Agonidae to be present in the southern hemisphere is 
Agonopsis chiloensis . Considerable taxonomic separation of the 
majority of these forms enables us to suppose more ancient faunistic 
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links between the north and the south than predicted according to 
the DARWIN-BERG theory for boreal-subtropical bipolar (antitropi
cal) forms (since the occurrence of many related or even identical but 
discontinuously distributed species in the temperate and subtropi
cal latitudes is explained by this theory as a result of migration 
through the tropics during the cool Quaternary Period; see BERG, 
1933 and HUBBS, 1952) . 

In the case of the discontinuously distributed zoarcids and other 
forms of families of northern origin ORTMANN's theory of deep
water migrations is more applicable (see EKMAN, 1953: 246, 259 
etc.) . REGAN (1914 : 33) said: "The Magellan District is the head
quarter of the Southern Zoarcidae, which may have reached it 
originally from the North along the American Coast, perhaps mi
grating in rather deep and cold water" . To specify this question a 
careful comparative study of the taxonomic composition, endemism, 
rank, relationships, bathymetric and geographical ranges of the 
northern and southern forms is necessary. Nevertheless, a prelimi
nary analysis confirms REGAN'S point of view and enables us to 
make the following supposition (ANDRIASHEV & PERMITIN, 1961). 
The ancestors of recent endemic zoarcids and liparids of the south
ern hemisphere could have penetrate from the north most likely 
at comparatively great (bathyal-abyssal) depths mostly along the 
western outlying regions of North and South America, and Europe 
and West Africa as well. 

Near South Africa, owing to the comparatively high near-bottom 
temperatures, zoarcids and liparids could not have gone into 
smaller depths with a iich fauna of subtropical type. Therefore 
northern migrants keep at depths not less than 1-1½ thousand 
metres where bottom temperatures do not exceed 2--4 °, while 
passing along South Africa. 

Along the coasts of S. America northern deep-water migrants 
apparently found more suitable thermic conditions and in the limits 
of the shelf they formed a secondary centre of speciation inhabiting 
small depths up to the sublitoral and littoral zones. Relative poverty 
of the specific composition of the Patagonian fauna and the absence 
of species similar to zoarcids in ·the occupied ecological niches fa
voured this speciation to a considerable extent. 

If our considerations are confirmed in the future by further il}
vestigations the conclusion that the coastal fauna of the Patagonian 
Region (and partly of the Antarctic continental shelf) were formed 
to a certain extent by deep-water elements, will be strengthened. 
This would represent an exceptional example amongst fishes of the 
formation of a littoral fauna from a bathial-abyssal one. 

Future research objectives 

In this brief review we have tried to show the unique character of 
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the Antarctic fish fauna which in this respect does not yield to some 
other wonderful groups of Antarctic animals. The study on adapta
tions of this peculiar fauna to the life in extremely severe conditions 
is of considerable theoretical interest and perhaps, as WoHLSCHLAG 

(1961a) supposes, will help to solve some problems of practical im
portance. Therefore we would like very much to support the first 
steps undertaken by SCAR for conservation of the Antarctic fauna 
and we express our hope for future developments of the international 
scientific collaboration in complex exploration of the Antarctic. 

In this respect I would like to say a few words about the possible 
trends of future investigations in the field of the ichthyology of the 
Antarctic. 

First of all we should keep up our usual works of gathering ich
thyological collections necessary for further study of the taxonomic 
questions (infraspecific variability in particular), the ecology and 
the geography of the Antarctic fishes. Special efforts should be made 
to study the bottom fauna of the Weddell, Bellingshausen, Amund
sen and Ross Seas and of all the islands. The broader use of modem 
fishing equipment with due regard for the specific conditions of the 
Antarctic fishing is desirable. 

The comprehensive study of the life history of the Antarctic 
fishes, with application of special techniques (hydroacoustics, 
underwater photography and television, aqualungs, bathyscaphs, 
etc.) in order to investigate the behaviour of fishes and the peculia
rities of their life under the ice sher£ is of great interest. 

Many valuable data can be expected from the development of 
physiological and biochemical work, first of all a study of the prop
erties of the fish blood, the metabolism at very low temperatures, 
the mechanism of cold adaptation, the threshold of the cell warm
resistance 1 and other experimental works which can throw light 
on the problem of the adaptive evolution of the Antarctic fauna. 
Very tempting in this respect is the solution of the problem of fish 
whitebloodedness both from physiological and from evolutionary 
point of view. 

In order to study the pelagic ichthyofauna it is necessary to make 
catchings on the standard horizons by large closing mid-water 
trawls (of the Isaacs-Kidd type) to establish seasonal and diurnal 
vertical migrations and to determine the association of species with 
different oceanic-waters and frontal zones, particularly in the region 
of the Antarctic Convergence by using electriclight to assist catch
ing. Special attention should be paid to the collecting and the 
study of the distribution of pelagic larvae and the young of coastal 
fishes in the open sea and also to the study of the fauna associated with 
accumulations of drifting algae in the zone of the West Winds Drifts. 

1) B. P. UsHAKOV, J. gen.Biol., Moscow, 17, No 2, 1956, 154-160. 
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W1thm the years to come it would be desirable to carry out in
tensive trawlings in the abyssal region of the Antarctic and to make 
an attempt to get data on the ultraahyssal (hadal) fauna of the high 
and temperate latitudes of the southern hemisphere (S. Sandwich, 
West Australian and Atakama Trenches). 

Jointly with oceanographers working in different fields a pro
gram for studying Antarctic environment of bottom and pelagic 
fishes should be elaborated. Problems to be solved are: the degree 
of isolation of deep innershelf depressions from the depths of the 
continental slope, the temperature and the oxygen tension of near
bottom waters of these areas; the seasonal distribution of supercool
ed waters; the study of the formation of deep-water ice-crystals 
and their influence on the fauna; the seasonal variations in the lati
tudinal position of frontal zones (the Antarctic Convergence in 
particular); latitudinal changes of seasonal maxima in plankton 
development and the food productivity of the plankton and benthos. 

Accumulation of data along the lines above mentioned will in
crease our understanding of some problems in ecology, zoogeography 
and evolution not only of high latitudinal fauna of the southern 
hemisphere but also of the comparative aspects of biological sym
metry of the oceans (including the bipolarity problem in broad 
sense). ' 
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387 
THE POSTEMBRYONIC DEVELOPMENT OF 

THE SKULL OF THE EMPEROR PENGUIN 
(Aptenodytes forsteri Gray) 

S. K. Krasovskii ':' 
(Zoological Institute of the Academy of Sciences of the U.S. S. R. ) 

The origin, phylogeny, and taxonomic position of penguins are still under 
discussion. This is due to the scarcity of morphological data and the lack of 
a comparative anatomical study which would clarify the main phylogenetic 
and taxonomic aspects of the problem. Difficulties in capturing and 
transporting specimens have been the main obstacle to the study of penguins. 
Cuvier published a pioneer work on the anatomy of penguins in 1800; Reed's 
work (1835) was quoted by Menzbir (1885) as the first monograph on penguin 
anatomy. After a long interval , the work by Gervais and Alix (1877) on the 
osteology and myology of penguins was published in France. This is a brief, 
superficial description of the skeleton and muscles of a single species, the 
crested penguin Eudyptes chrysolophus. 

Among publications in the last century, those of Academician I. Brandt 
(1839) and particularly M.A. Menzbir (1885) are outstanding and have gained 
worldwide recognition among ornithologists and zoologists. Menzbir' s 
work is a thorough study of the osteology of penguins based on specimen 
collections in Russia and other countries. However, the lack of young 
specimens and different species have resulted in some erroneous 
conclusions about the phylogeny and evolution of penguins. Thus, Menzbir 
placed penguins in the separate suborder Eupodornithes as distinct from the 
recent Carinata. Filrbringer (1888) and Gadov and Selenka, (1893) made 
important changes which were largely adopted by scientists in Russia and 
elsewhere. Although the contributions of these two authors are of value 
today, attempts have been made to consider penguins as a separately 
develop.ed group which is quite different from all recent birds (Lowe, 1933; 
Berlioz, 1950). On the basis of measurements of skeletons, Verheyen 

388 (1960) concluded that penguins are related to the kiwi (Apteryx). Such 
fantastic attempts demonstrate the poor state of the morphological research 
and the lack of a comparative anatomical study of penguins. Further study 
was necessary to clarify the origin and evolution of penguins and will 
contribute to our knowledge of the nature and history of the Antarctic. 

We began an extensive osteological study of penguins, with particular 
emphasis on the effect of age on the cranial morphology in the different 
species, in an attempt to define more precisely the taxonomic position of 
penguins and their phylogenetic relationships. Such a study was necessary 
because of the scarcity and uniformity of paleontologic findings, mostly 
from the Eocene and Miocene of South America, New Zealand, and 

• [Also know n in th e literature as Krassm,·sky . J 
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Australia. Nearly all known fossils are limb bones or parts of them. The 
only exception is a skull of Paraptenodytes ameghino (Simpson, 
1946), from the Lower Miocene of Patagonia. This fortunate find has made 
it possible, on the basis of cranial measurements and other osteological 
characters, to define penguins as Carinata related to the Procellariiformes. 

Improved communications with the Subantarctic and Antarctic have 
renewed interest in penguins as objects of scientific and commercial 
interest. This is evident from numerous publications which have appeared 
(Murphy, 1936; Lowe, 1933; Sapin-Jaloustre, 1949; Stonehouse, 1953; 
Glenister, 1954, et al.). Most of these studies deal with the ecology and 
physiology of some species; others describe the ecological and physiol ogical 
aspect of ontogenesis but neglect the morphological aspect. 

The extensive research carried out during the International Geophysical 
Year in the U_.S .S.R. included wide-scale zoological studies. The expeditions to 
the Antarctic and to some islands of the Subantarctic made extensive 
collections of birds, including chicks and eggs. Frozen specimens have 
been sent to the U.S.S.R. for further study. These collections show that the 
penguin fauna of the Antarctic consists mainly of two species: the emperor 
penguin, Apt en o d y t es for st er i Gray, and the Ade lie penguin, 
Py gos c e 1 i s ad e 1 i a e . The development of the emperor penguin may be 
divided into nine stages, the description of which is the purpose of this 
publication. 

The morphological approach in zoology has recently gained impetus in 
the U.S . S. R. Among the more important works in the field of the functional 
morphology of birds are those of K. A. Yudin (1958, 1961), E. V. Kozlovaya 
Pushkareva (1957, 1961 ), A. M. Sudilovskaya (1949) and other ornithologists 
who have studied osteology of birds with particular reference to the 

389 functional morphology of the skeletal-muscular system. Together with 
research in other countries (Marinelli, 1936; Hofer, 1949, 1955), these 
studies have contributed greatly to the knowledge of skeletal and cranial 
morphology of birds. They have made our present task, a discussion of the 
development of the skull and general osteology of penguins, much easier. 
The scarcity of embryological and paleontological data makes i t very 
difficult to clarify the origin and evolution of penguins. The morphology of 
ontogenesis and comparative anatomy are the only available sources. We 
studied the postembryonic development of the skull of the emperor penguin, 
the most important representative of the order and an indigenous form 
adapted to the severe conditions in the Antarctic. 

The material at our disposal was collected by A . P. Andriyashev and P. V. 
Ushakov, scientists of the first Soviet Antarctic Expedition, and later by 
E. S . Korotkevich, Director of the Fourth Soviet Antarctic Expedition, and 
V . M. Makushek; scientist of the Third Expedition. The age of the chicks 
was determined by E. S. Korotkevich and checked against the collection at 
the Zoological Museum of the Academy of Sciences of the U .S.S.R. as well as 
with the available literature (Murphy, 1936; Stonehouse, 1953; Glenister, 
1854). We regard the moment of hatching as a crucial phase during which 
the embryo corresponds morphologically to stages VIII- IX in the 
development of the kestrel (Tinnunculus tinnunculus), as described by 
P. P. Sushkin (1897) in his classic work on the cranial morphology of this 
species. 

Before beginning the anatomical part of the work, it is worth mentioning 
that the emperor penguin reproduces in highly specific conditions. 
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This is an antarctic bird in the strictest sense. It inhabits the shores of the 
southern polar regions, which occupy a circumpolar area including the 
entire coast of the Antarctic and some neighboring ice packs. Only 11 
rookeries consisting of about 100,000 birds have been found on this vast 
territory (Korotkevich, 1959; Murphy, 1936, et al.). The birds of a 
colony congregate and mate in early April; the female lays one very large 
egg in May. Its average measurements are: length 122 mm (extremes 139 
and 101 mm), diameter 83 mm (89 and 75 mm), volume 412 cm3 
(490 - 369 cm 3); incubation lasts 63 - 65 days; hatching begins in mid-July 
(Korotkevich, 1959, et al.). 

The newly hatched chicks are blind and almost naked; a dense down 
protects the head and upper part of the neck from the cold . The chick has a 
large yolk sac which supplies it with adequate calorie-rich food for a 
considerable period. During the incubation, the ventral fold of the parent 
becomes greatly enlarged and descends in front to form a pouch for the egg 
and later the chick. The parent places the egg on its feet and covers it with 
its body, thus providing the necessary conditions for incubation and further 

39 0 growth. After a month or slightly later the young bird leaves the pouch and 
gradually becomes independent as the parental instincts decline. It joins 
other birds of the same age and begins to eat animal food brought by the 
parents and other members of the colony which have been observed to give 
away food from the crop. 

The chicks molt between 20 November and 10 December; between 15 
December and 15 January they become semi-adult, i.e . , reach nearly half 
the size of the adults. They then migrate to the sea and begin an 
independent life. The young birds are followed by the adults, which on 15 
February have already left their breeding places; these are by now littered 
with dirt, broken eggs, and bodies of dead chicks. The average mortality 
of all age groups reaches 74%. The whole reproduction cycle takes place 
during the Antarctic winter, in a season of very low temperatures and 
frequent storms. Some morphological and physiological phenomena, such as 
abnormalities and arrested growth, are probably associated with the 
difficult environment, although some authors consider them as primitive 
ancestral characteristics rather than as secondary adaptations. 

The material was treated and the preparations were made by the usual 
methods ; maceration was accelerated by the use of gastric juice; alizarin 
was used as stain. The drawings are made by the artist V . S. 
Rozhdestvenskaya. 

Legend to the drawings 

alsph - alisphenoid fc - coronary foramen 

an - angular fo - optic forarnen 

art - articular fpar - parietal foramen 

bo - basioccipital fr - frontal 

btp - basitemporal fs - supraoccipital foramen 
co - occip it al condyle fsmn - mandibular fissure 

comp! - complementary f IX, X, XI, XIl2, Xl13 - exits of the corresponding 

dent - dentary ner ves 

ecth - ectethmoid JU - jugal 

eo - exoccipital la lacrimal 

ethpal - ethmopalatine meth - mesethmoid 
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Legend to the drawings (cont.) 

mx - max i lla pt - pterygoid 
mk - Meckel's cartilage Q - quadrate 
mxp - max illopala tin e process qj - quadratojugal 
na - nasal ra m rhamphotheca 
nar - nostrils rm foramen rami mandibularis n . V. 
opo - opisthotic rpsp rostru m parasphenoidale 
pal - palatine sa supra angu la r 
par - parietal sn - nasal se ptum ( septum nasi) 
paud - auditory part (pa rs auditiva) so - supraocc ipita I 
pf - prefrontal spl - splenial 
pmx - prem ax i lla SQ - sq uamosal 
porbs - proc . postorbita !is or sphenoti c us vest vesti bule 
prbt - basipterygoid process vom - vomer 
pro - prootic ZSQ - proc. zygomatic us sq uamosi 
prso - supraoccipital process - subvomerine cartilage 

+ - oss ificat ion center of the orbitosphenoid 

The Growth Stages of the Skull 

STAGE I (Figures 1, 2, 3, 4) . THE CHICK IS IN THE HATCHING PHASE; 
it has pierced the shell (1 mm thick) , forming a hole 6 X 4 mm large. The 
chick weighs 328 g, including the yolk sac (43 X 26 mm) which is filled with 
yolk. A sparse hairlike down covers the body and the proximal parts of the 
limbs ; the head and neck are protec ted by a thick, soft, velvety down. The 
d own already has the typical color for chicks of this species at this stage; 
the head and the dorsal posterior part of the neck are black; the sides of 
the head, chin and anterior part of the neck are white. The rest of the 
body is covered with a sparse light - gray primary down. On the ven~er 
there is a vestige of the abdominal artery at the attachment of the yolk sac 
(Figure 1). 

FIGURE 1. Emperor penguin chick in the 
hatching stage . 

The measurements of the chick 
are as follows: l e ngth 207 .2 mm, 
l e ngth of head 62.2 mm, length of 
beak from corner of mouth 14.1 mm, 
l e ngth of wing 56.2 mm, and length 
of foot to tip of claw of median toe 
47.8mm. 

The skull has the following 
dimensions at this stage: length 
61.0 mm, basal length from 
occipital condyle to tip of beak 
56.5 mm, height 25.5 mm, and 
maximum width about 27 .0 mm. 
The brain case is round but narrows 
sharply at the boundary with the 
facial part. 

The b e ak is covered by the 
rhamphotheca. Although still 
d elicate at the base, the 
rhamphotheca thi ckeni:; toward the 
apex and bears a conspicuous white 

egg tooth which contrasts with the dark-gray background. The tip of the 
beak is slightly curved and fla ttened laterally. The sides of the rhamphotheca 
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bear shallow longitudinal grooves, in the anterior part of which lie the 
oval nostrils; these measure 1 X 3 mm . Wedge-shaped strips of pilose skin 
reach the rhamphotheca on the dorsal surface and sides of the beak; 
their down, however, is much shorter than on the rest of the head. The 
horny sheath covering the lower jaw is thin at the base but thickens and 
becomes truncated toward the apex. The jaws close firmly; the horny 
margins of the upper half of the beak reach beyond the margins of the lower 
half, concealing the lateral gaps in the closed position. The connective 
tissue lining the mouth cavity bears numerous conical horny denticles 
directed backwards toward the gullet. Thus, the adaptation to a diet of 
marine animals becomes evident at an early stage of development; it affects 
both the facial and the cranial parts but is more marked in the former. 

Some major cranial elements can be distinguished at this stage. 
Ossification centers of varying size appear in the cartilaginous parts . The 
secondary membrane bones which originate from connective tissue are 
thin bony plates but have not yet developed to their final form or size and 
are still connected with the cartilaginous skull and with each other by 
connective tissue. 

392 The occipital part of the skull (Figure 2) contains two basic bony 
elements separated by large areas of cartilage. The supraoccipital, the 
larger of the bones, is a thin, convex, apically bifurcate plate. This 
bifurcation, combined with the divergence of the lobes in the middle of the 
bone, forms an oval fontanelle connected with the occipital-parietal 
fontanelle by a narrow slit which reaches the dorsal border of the supra
occipital. This bone develops as an ossification of the supraoccipital 
plate. According to P. P. Sushkin (1897, p. 48), " ... since the supra
occipital plate invariably results from the fusion of the processes of the 
lateral plates, the rudiment of the supraoccipital is paired or unpaired 
d epending on the speed at which the cartilage becomes ossified after the 
fusion of the paired rudiment of the supraoccipital plate. 11 It is evident, 
therefore, that the form of the supraoccipital depends on the relative rates 
of these phenomena. The same is true of the fontanelle, which may be 
permanent in some birds but usually disappears in ontogenesis . 

9 co 

FIGURE 2 . Skull of a stage I chick. 

Occipital part. 

The ventral part of the supra-
occipital forms the dorsal border of 
the foramen magnum. At this stage 
the supraoccipital is widened basally 
and forms lateral processes directed 
towards the lateral parts of the otic 
capsules, which become ossified 

SO in part, i. e. , at the expense of the 
supraoccipital. P. P. Sushkin (1897) 
has observed a similar process in the 
skull of the kestrel. This may be 
the cause of the formation of the 
paired lateral fontanelles in the 
supraoccipital mentioned by Sushkin 
(Table VI, Figures 89 and 108). Such 
permanent paired fontanelles exist in 
many orders of birds, particularly 
among aquatic birds: Anseriformes, 

Limicolae, Procellariiformes, etc. At the time of hatching, the lateral 
lobes appear as small tubercles on the dorsolateral parts of the base of the 
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supraoccipital and provide the ventral boundary of the fontanelles present . 
since the e mbryonic period. The supraoccipital is separated from the 
exoccipitals mainly by the cartilaginous p arts of the brain capsule. 

The lateral occipital bones (exoccipitals) are paired bony plates. They 
form the lateral walls of the foramen magnum, from its middle to the 
occipital condyle, penetrating its base and slightly rising dorsad. The 

393 exoccipitals extend in a median plane toward the basioccipital at the base 
of the skull but are separated from it by a large cartilaginous m ass; they 
almost touch near the occipital condyle. 

As in most recent birds, the exoccipitals apparently participate in the 
format ion of the occipital condyle toge ther with the basioccipital. The 
exoccipitals form the lining of th e ventral part of the otic capsule at the 
side , following its convolutions. 

The basioccipital is still a th in flat bony plate, slightly convex dorsally, 
with the posterior end pene trating into the condyle and for m ing its bony base 
togethe r with the exoccipitals. 

The occipital condyle is still largely cartilaginous but has a bony base. 
It has not ye t attained its final form and appears divided because of a 
shallow longitudinal groove on the dorsal surface. Th is confirms the data 
of Parker (1865), later confirmed by P. P. Sushkin (1897, p. 14, e tc.), 
on the dual origin of the condyle from partly fused parachordals . Further 
embryological studies may show the extent of the recapitul ation of 
characters . We found a suggestion of a primary form a tion of the condyle. 
The base of the skull, formed in its posterior half by the basioccipital, 
continues in the basisphenoid. This is a b asic element of the primary 
skull, l a rgely lined with m e mbrane bones, the basitemporals, thin bony 
plates with their narrow parts close together at the median line above the 
Eustachian tubes. The posterior m argins of these elements are not yet 
fused with the anterior margin of th e basioccipital. The r emaining space 
is occupied by the cartilaginous basisphenoid whic h extends forward and 
reaches the hypophyseal fos sa. 

The otic capsule develops in close association with the skull base . At 
the time of hatching it is still entirely cartilaginous, without ossification 
centers, although the bony tissue of the supraocc ipi tal and the exoccipitals 
has already reached its periphery. An examination of the otic capsule at 
this stage shows the semicircular canals and the position of the capsule 
in relation to the surrounding structural elements in the basal and occipital 
areas of the skull. 

The anterior wall of the brain case is formed by the alisphenoids . 
These are part of the chondrocranium. At this stage the y are cartilaginous, 
with islands of ossification in the ventrolateral pa rt. The alisphenoids 
have n~t yC>t reached their final size ; their ven tral margin extends to the 
interorbital septum and borders on the optic foramen; the dorsal margin 
advances diagonally in the dorsolate ral direction and produces a process, 
the rudiment of the proc. sphenoticus or proc. postorbitalis (a l ess adequate 
synonym is proc. postfrontali.s·). The space between the alisphenoids, the 
interorbital septum and the roof of the skull is occupied by connective tissue; 
in its dorsomedian corner there is an aperture surrounde d by the proc. 
tegmentalis and parts of the orbitosphenoids which serves as an opening 
for the olfactory nerves. The orbitosphenoi.ds are represented here by 
small ca ,_t ilaginous triangular areas. The y are fused with the interorbital 
septum but do not reach its dorsal margin and leave an area of connective 
tissue. 
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394 The skull base continues further into the parasphenoid. This is a 
membrane element formed from three ossification centers: the paired 
basitemporals and the unpaired parasphenoidal rostrum which lines the 
interorbital septum. The posterior end of the parasphenoid forms part of the 
roof of the Eustachian tubes; the anterior end reaches the visceral skull 
proper, providing a support for the posterior ends of the palatines and 
the vomer in front of them. Near the base of the parasphenoids are the 
basipterygoid processes which disappear during ontogenesis in most 
recent birds. Most authors interpret them as cartilaginous structures 
which have lost their function in the adult bird. 

~ ~ mpl ~ ;.,m• 
aent fsmn rm a,n B 

FIGURE 3. Skull of a stage I chick. 

A-lateral, B-lower jaw. 

A 

The cartilaginous interorbital septum is pierced by the large interorbital 
fontanelle, which measures 9X8 mm. At this stage the septum is entirely 
cartilaginous. A thickening at its dorsal margin is directed backwards, 
protrudes slightly in the brain capsule (this is the tegmental process 
mentioned above) and terminates in a structure known as crista galli. On 
the ventral margin of the septum is another thickening which some authors 
attribute to the presphenoid. 

The anterior orbital wall is complex. It is formed by the pars plana of the 
chondrocranium known as ectethmoid or prefrontal. This is undoubtedl y 
a derivative of the ethmoid, connected with it and providing the poster ior 
wall of the nasal part. The interorbital septum is a continuation of the 

395 perpendicular part transformed into the mesethmoid. On the other hand, 
the ectethmoid is transverse; it separates the orbital and nasal cavities 
from each other but retains the connection with the mesethmoid along the 
median margin except at the large aperture of the lacrimo-nasal canal 
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in the dorsal inner corner. The orbital surface of the ectethmoid is 
smooth and slightly concave. The anterior side of the bone bears 
processes which are directed toward the nasal capsule and are fused with 
part of the dorsal nasal conch and with the lateral wall of the nasal 
labyrinth. 

The mesethmoid is a vertical cartilaginous plate which extends forward 
and fuses with the nasal septum. It is interrupted by the fissura cranio
fascialis which is only rudimentary at this stage. 

The outline of the nasal labyrinth is already complete. Its anter ior 
part, the vestibule, communicates with the exterior through the nostrils. 
During the early stages of the development the nostrils are short, oval, 
slightly protruding tubes (1 X3 mm) surrounded by the horny membrane of 
the rhamphotheca. They appear, as stated above, at the bottom of shallow 
grooves extending from the tip to the base of the beak, nearly parallel to 
the outer margin of the upper jaw. The vestibule has a cartilaginous base 
and forms the vestibular concha, a T-shaped swelling of the wall (Technau, 
1936). The median part of the nasal cavity has a more complex concha 
(median concha), originating on the inner wall of the roof of the labyrinth. 
At this stage the median concha is a longitudinal cartilaginous band with 
a slight longitudinal curvatu re. 

The median part lacks a cartilaginous bottom; its concha is lined only 
with a layer of connective tissue. The dorsal or olfactory part lacks a 
concha but bears an olfactory tubercle on the inner wall. This part is 
formed from the posterior wall by the true cartilaginous prefrontal 
mentioned above. 

The quadrate belongs to the primary, preformed cranial elements. At 
this stage it has grown almost to its normal form, although only half of it 
is ossified and the remaining parts, including the 3 processes , are still 
cartilaginous . The otic process of the quadrate has an elongated 
articulation facet with a slightly sulcate dorsal part; the facet articulates 
at the junction of the prootic and the squamosal, most of the articulating 
surface being formed by the latter. The orbital process of the quadrate 
is large but still short; the ar ticulation socket for the pterygoid lies in its 
base. The articular process of the quadrate is larger than the orbital. 
Its articulating surface for the lower jaw is cylindrical, slightly curved 
longitudinally. The side of the articular process bears an articulation 
socket for the quadratojugal. 

The otic bone (columella auris) is still entirely cartilaginous but fully 
formed, with a columella and a distal widening forming three divergent 
cartilaginous rays. 

The hyoid is of the usual type, still entirely cart ilaginous, with slightly 
elongated horns. The lower jaw consists mainly of Meckel's cartilage 
which extends almost to the symphysis and forms a small posterior process 
with a small ossification center. 

396 The membrane bones of the neurocranium are present as loosely joined 
thin bony plates. The parietals are clearly defined in relation to each other 
and the neighboring supraoccipital, temporal and frontal bones. A thin 
band of connective tissue connects the parietals. A small occipito-parietal 
fontanelle, connected with the supraoccipital fontanelle, persists for a few 
days at the crossing of the sagittal and the parietal sutures. A large 
coronal fontanelle, measuring 7 X 4 mm, persists at the junction of the 
coronal and sagittal sutures. A bony crest for the attachment of the 
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mandibular and cervical muscles appears along the posterior margin of 
the parietals. The ventrolateral margin of the parietal is firmly connected 
with the squamosal in a straight line. 

fr 

btp 
Z SfJ 

A SO 

FIGURE 4. Skull of a stage I chick. 

A-dorsal; 8-ventral. 

~ 

bo 

The frontals are thin convex plates extending from the parietals to the 
facial cranium and occupying part of the temporal area and the orbits. The 
ventrolateral margin of the frontals descends to the base of the postorbital 
process of the alisphenoid and joins the squamosal, which borders on the 
parietal with its wedged dorsal anterior tip . A bony crest extends along 
the coronal suture on the posterior border of the frontal, from the coronal 
fontanelle to the ventral end. The orbital part of the frontal curves into 
the orbital cavity, reaching the ossifications of the alisphenoid at the 
side; in the middle of the posterior half of the orbit, the orbital part of 
the frontal forms ventrally a large process into the area surrounded by 
connective tissue between the alisphenoid and the orbitosphenoid 
processes. Further on, the frontal bone covers all cartilaginous parts 
of the orbital septum, becomes narrow above the orbit and descends toward 

397 the facial region where it widens slightly and terminates under the ascending 
or frontal process of the nasals. The groove for the supraorbital lacrimo
nasal gland is still absent. 

The lacrimal bones are already formed. They are flat, widened dorsally 
and protrude laterally beyond the orbit . The form of the lacrimal bones 
changes in their middle part; after a marked constriction the lacrimals 
continue ventrally, backward and laterally, forming a widening at the 
ventral tip which serves as a support for the quadratojugal arch. The 
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lacrimals and the quadratojugal arch are connected by connective tissue. 
On their inner side the lacrimals are firmly attached to the cartilaginous 
ectethmoid . 

The nasal bones are normal in form. Their ascending processes taper 
and form a wedge from a point opposite the median part of the dorsal l obes 
of the lacrimals. The middle of the nasals is slightly concave but further 
down they again become level and divide, forming processes towards the 
premaxillary and the maxillary . The furca is rounded, and the nostrils 
are thus of the holorhinal type (Garrod, 1873); this is a diagnostic, but 
se c ondary, cha racter . 

The premaxillaries are fused at the tip of the beak. They diverge 
posteriorly, forming frontal processes on the dorsal side of the facial 
skull to the base of the beak, maxillary processes on the side and palatine 
processes ventrally. Together with the nasals and maxillaries, the 
frontal and maxillary processes of the premaxillaries form the visible 
lat~ral parts of the walls of the nasal labyrinth and the outer nostrils. The 
maxillary bones cover the adjoining parts of the palatine bones and continue 
backward in the form of moderately wide, angular plates which narrow 
sharply at the origin of the palatine processes. Further posteriorly the 
maxillaries are covered by the jugal; both bones continue together to the 
junction with the quadratojugal behind the level of the lacrimals. 

The median part of the palatines is still round in cross section. The 
palatines gradually taper forward and are wedged between the palatine 
processes of the premaxillaries. The posterior parts of the palatines are 
thick. They form the ethmopalatine processes in an anterior dorsal 
direction which form the posterior and ventral boundary of an aperture 
limited on the other sides by the lacrimal, the descending process of the 
nasal and the maxillary. This aperture is covered on the outside by 
connective tissue . It is analogous in position to the cavity of Highmore 
in mammals. The posterior ends of the palatines have a hinge articulation 
and bear dorsally traces of the hemipterygoids which develop early because 
of the formation of the articulation between the palatines and the rostrum. 
The palatine bones have no other processes. 

The pterygoid bones are sword-shaped, with wide bases articulating with 
the quadrates. Near this articulation the pterygoids taper and become circu
lar in cross section. Anteriorly and medially they curve sharply to join the 
basipterygoids and then turn laterally. Here, the pterygoids become wide and 
flat, forming a blade with a diagonal concavity. The distal tips of the pterygoids 

39 8 are wider than the postpalatines; therefore only the median corners of the 
anterior ends of the pterygoids take part in the articulation with the palatines. 

The bifurcate end of the vomer enters the cavity between the palatines 
under the rostrum. The halves of the vomer become fused anteriorly. 
Anteriorly the vomer terminates in a sharp point, firmly fused with the 
cartilaginous partition on the bottom of the atrium of the nasal labyrinth. 

The jugal arch consists of two bones, the quadratojugal and the jugal. 
The former is thin and slightly curved dorsally; it articulates with the 
quadrate. The jugal is connected with the inner side of the quadratojugal. 
The arch curves in the dorsal-median direction, and continues forward 
to the maxillar process and gradually tapers to a point. 

The lower jaw consists l argely of Meckel' s cartilage which extends from 
the articulating part to the anterior end of the jaw. However, all membrane 
bones are present: angular, supraangular, splenial, dentary and 
complementary. The connection between these elements is still loose ; the 
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connective tissue is pierced by a fontanelle and a large mandibular slit 
bordered in front by a bifurcation of the dentary but not reached posteriorly 
by the other membrane bones. There is an aperture for nerves and blood 
vessels in the proximal part; at this stage the aperture is not completely 
lined with membrane bones. 

STAGE II. THE CHICK 3 - 4 DAYS AFTER HATCHING. A light-gray 
down, still short but thicker than in the first stage, covers the body. 
Measurements: length 220 mm, length of skull 62.3 mm, length of beak 
from corner of mouth 29.3 mm, length of wing 58.6 mm, length of foot 
from tip of median toe including the claw 45 . 5 mm, without the claw 40.0 
mm, angle of foramen magnum 60°. 

Ossification is slightly more advanced. The supraoccipital has grown 
and changed in shape; the bone has a wider base and lies nearer to the 
exoccipitals because of the increasing growth of the latter. Lateral bony 
processes originate from the narrow part of the supraoccipital below the 
lateral fontanelles of the occipital. The exoccipitals grow in three 
directions: dorsad and backwards toward the supraoccipital, mediad to 
reinforce the condyle, and laterally forwards and dorsally as ventral 
lining of the otic capsule. The growth of the exoccipitals creates a bony 
frame of the foramen magnum and changes its shape. At this stage the 
foramen is clearly wider (9 mm) than high (7 mm) and lies at a smaller 
angle. The expansion of the exoccipitals toward the cranial base has 
reached beyond the apertures of the X, XI and XII

3 
nerves but has not yet 

attained the exit of the XII2 nerve. The posterior end of the basioccipital 
covers the base of the condyle. Anteriorly the basioccipital advances 
towards the junction of the basitemporals but is still separated from this 
area by a large cartilaginous area. A small bony island corresponding to 
the prootic has appeared in the otic region near the socket for the 
articulation with the quadrate. Small paired islands of the opisthotic 
develop laterally from the paired supraoccipital fontanelles, only a short 
distance from them. 

The alisphenoids have increased markedly in size. Their ossification 
islands have grown in the median direction. The orbitosphenoids are a lso 
larger but have not developed to their final form. The interorbital septum 
is entirely cartilaginous. The same applies to the ethmoid elements in 

399 the anterior orbital wall, the nasal septum and the whole nasal labyrinth. 
The prehypophyseal part of the cranial base is largely unchanged. 

The membrane bones of the skull have grown considerably. The 
parietals and the frontals now lie closer to each other . As a result, the 
parietal fontanelle has disappeared and the coronal fontanelle has become 
reduced to no more than half its original size. In the supraorbital region 
the frontal bones are almost entirely fused and their orbital margins are 
slightly swollen, forming an interorbital groove. The postorbital 
processes of the frontals grow further, descend into the orbit and thus 
contribute largely to the formation of the anterior wall of the brain capsule. 
No marked changes occur in the membrane bones of the facial region, 
except growth in proportion to the general growth of the skull. In the base 
of the skull the basitemporals are joined along the median line and have 
fused anterior parts. The parasphenoid and rostrum are unchanged. The 
beginning of resorption of bone tissue is evident in the basipterygoids. The 
pterygoids are slightly straighter and anteriorly widened. In the palatines, 
the ethmopalatines have grown larger. The vomer is unchanged. The jugal 
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arch shows ossification of the quadrate involving all processes. However, 
the distal half of the orbital process and the articular parts of the otic and 
the articular processes are still cartilaginous . The quadratojugal and 

the jugal are not yet fused with each other and with the maxillary. 
The articular part of the lower Jaw develops further. The angular grows 

posteriorly, surrounding the cartilaginous parts of Meckel' s cartilage and 
forming posterior and inner processes. The growth of the membrane 

bones of the lower jaw proceeds at the expense of the fontanelles and 
Meckel' s cartilage. 
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FIGURE 5 . Skull of a stage III chick. 
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ST AGE III. THE CHICK AT THE 
AGE OF 10 - 15 DAYS (Figures 5, 
6, 7). It has developed 
considerably, both in size and in the 
condition of the body covering. 
Length 294. 8 mm, length of skull 
68.5 mm, length of beak from 
corner of mouth 35.2 mm, length 
of wing 88.5 mm, length of foot to 
tip of median toe including the claw 
70.2 mm, without the claw 65. 7 mm, 
angle of foramen magnum 56°. 

The occipital part is more convex 
because of the enlargement and 
advanced ossification of the supra
occipital. The development of the 
supraoccipital results in a further 
redu c tion of the supraoccipital 
fontanelle. The growth of the lateral 

processes of this bone toward the labyrinth results in a reduction of the 

lateral fontanelles through which pass the external jugular veins. 
The enlargement of the supraoccipital, obviously associated with the 

growth of the cerebellum, changes the angle formed by the foramen magnum. 

Considerable areas of connective tissue persist between the supraoccipital 
and the exoccipitals. The exoccipitals grow markedly in a lateral direction, 
covering the otic region, and in a ventral-median direction towards the 
basioccipital; at this stage their ossification has spread beyond the 
openings for the X, XI and XII

3 
nerves. The anterior part of the 

basioccipital is firmly connected with the basitemporals but has not yet 

become fused with them. The occipital condyle has widened slightly; its 
dorsal surface has become more even; the basal part has developed a 
slight depression, the precondyloid fossa, which facilitates the movable 

articulation of the skull with the cervical part of the vertebral column. 
The otic capsule is largely ossified but mainly at the expense of the 

exoccipitals. The otic region shows little ossification of its own. The 
prootic is clearly vis ible in the immediate vicinity of the ventral end of 
the squamosal, forming with this a surface for the articulation with the 

quadrate . Situated near the posterior semicircular canal, the opisthotic 
extends both towards the lateral processes of the supraoccipital and toward 
the wings of the exoccipitals. The epiotic is not yet formed. 

Among the important changes in the orbital region are the general growth 

of the alisphenoids and the sphenotic processes and the further advance of 

ossification in the dorsal and median directions. However, the postorbital 
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process and the adjoining parts of the body of the alisphenoid remain 
cartilaginous. The orbitosphenoids have grown markedly in the dorsal 
part but show no ossification. The interorbital septum similarly remains 
cartilaginous. The basipterygoid processes are further reduced and 
changed in form, with the bony tissue in the proc e ss of disintegration. 
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FIGURE u. Sku ll o f stage lII chic k. 
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In the anterior wall of the orbit, the ectethmoid (prefrontal) develops 
conspicuous ossification islands . Another island of ossification appears in 

4 01 the mesethmoid, in the inner anterior corner of the orbit. The nasal 
septum is still cartilaginous. The prenasal cartilage of the nasal labyrinth 
is unchanged. 

The nasal labyrinth de velops further. The median conchae have reached 
the posterior walls of the vestibule but are not yet completely curved in the 
longitudinal axis. The c raniofac ial fissure is not yet fully formed. The 
quad r ate shows a further growth of bony tissue; the otic process of the 
quadrate is fully ossified; the articular process is still cartilaginous in 
the articular parts; the orbital process is half cartilaginous but has 
become more massive. 

Meckel's cartilage is completely preserved in the proximal part where 
it forms the articular surface and the processes; these are now being 
covered by the membrane bones of the lower jaw. Distally Meckel' s 
cartilage begins to become reduced. It is markedly thinner but is clearly 
v isible through the fontanelle of the lower jaw. 

The membrane bones of the brain case have grown towards each other . 
The parietal fontanelle has disappeared. The coronal fontanelle is still 
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present but has greatly decreased in size. The sagittal suture has appeared 
in the orbital part of the frontals. The fusing frontals have created the 
rudiment of the sagittal crest. The supraorbital parts of the frontals 
have become still more elevated, forming conspicuous longitudinal 
grooves between them and the sagittal crest . The growing orbital 
processes of the frontal bones cover with their ventral ends the dorsal 
bony parts of the alisphenoids. The ventrolateral parts have ceased their 

402 advance at the base of the cartilaginous processes of the alisphenoids 
(the postorbital or sphenotic processes). Among the temporal bones, the 
squamosal has developed impressions (fossa temporalia) for the 
masticatory muscles; its ventral part is enlarge d and covers the condyle 
of the quadrate. The anter ior dorsal corner of the bone has apparently 
ceased its growth after reaching the base of the postorbital process . 
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FIGURE 7, 

A-dorsal; 
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Skull of a stage III chick. 

B- ventral. 

The membrane bones of the visceral part grow further. The maxillaries 
are markedly changed . The maxillaries have grown rapidly, forming the 
maxilla-palatine processes. After lining the middle conchae, they have 
reached the large buccal fontanelle and the le ve l of the median margins of 
the palatines. 

In the palatine bones there is a corresponding enlargement of the 
ethmopalatine processes; together with the maxilla-palatine processes, 
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the ethmopalatine processes enclose a large part of the posterior part 
of the nasal labyrinth . 

The pterygoids have changed considerably. The reduction of the 
basipterygoid processes is accompanied by a constriction of the lobe-shaped 
distal ends of the bones and a thickening and rounding of their proximal 
parts. As a result, the pterygoids are now much longer and separate from 
the strongly reduced basipterygoids. The elements of the jugal arch begin 
to fuse firmly. 

In the lower jaw , the membrane bones grow and thicken while the 
fontanelles are further reduced. The angular and supraangular bones grow 
considerably, together with their processes. However, the distribution 
of load during feeding results in the more rapid ossification of the inner 
angular process. The articular does not become ossified; the articular 
part of the lower jaw is therefore still cartilaginous. The hyoid bone is 
developed but is ossified only in the ceratobranchial part; the proximal 
and distal articular parts are still cartilaginous. All other parts of the 
hyoid, the paired glossohyal, basihyal, urohyal and the horns are 
entirely cartilaginous, without any evidence of ossification. 

STAGE IV. THE CHICK AT THE AGE OF 20 - 25 DAYS. The chick is 
larger in size, but differs little from the preceding stage in cranial 
development. Length of the chick 341.2 mm, length of skull 73.1 mrr., 
length of beak from corner of mouth 41.0 mm, angle of foramen magnum 54°. 

Marked changes have occurred in the occipital area. The supraoccipital 
is larger. The occipital region is more convex to accommodate the enlarged 
cerebellum which has developed in connection with the greater locomotor 
activity of the bird. The lateral processes of the supraoccipital have grown, 
mainly in the ventral direction, toward the exoccipital bones, although large 
areas of cartilage are still separating them. The exoccipitals have grown little; 
near the basioccipital they form protuberances resembling the processes 
of the petrosum; the lateral processes of the exoccipitals advance in the 
ventral posterior part of the otic capsule towards the ossifications of the 
opisthotics. After reaching the basitemporals, the basioccipital has 
widened slightly but is still isolated in the cartilaginous base of the skull. 
The otic capsule has grown in proportion with the general enlargement of 
the skull. However, it is still largely cartilaginous, with slightly developed 
islands of ossification. The alisphenoids are ossified in a large part; the 

403 cartilage is confined here to the lateral parts and the postorbital processes, 
which grow forward and ventrally. The orbitosphenoids have increased in 
size but show no ossification. The interorbital septum and the ethmoid 
cartilages are almost unchanged. 

The nasal labyrinth shows no ossification centers. 
The orbital process of the quadrate is becoming rapidly ossified but the 

maxillar process is still cartilaginous in the ventral part. 
Meckel's cartilage still predominates in the articular part of the lower 

jaw, but the processes of the membrane bones are visible on the ventral 
and inner surface of the jaw. 

The membrane bones of the skull continue their growth and advance 
towards each other. The coronal fontanelle is therefore smaller. The 
squamosal has a protruding ventral part and forms the anterior part of 
the zygomatic process. The posterolateral part, which borders on the 
otic capsule, advances on the crest of this and takes part in the formation 
of the lambdoid crest. 
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The following changes have occurred in the membrane bones of the 
facial region. The nasal bones have grown considerably; this applies in 
particular to the frontal processes, which advance in the dorsal direction on 
the front and expand to cover the lacrimals. The latter have expanded 
markedly. Their anterior vertical processes have developed further; they 
are directed forward and separate the antrum of Highmore from the nasal 
labyrinth. Two important changes have occurred in the pterygoids. Their median 
curvature has decreased, placing the bones further away from the remnants 
of the basipterygoid processes. On the other hand, the form of the 
pterygoids has changed owing to the reduction of their lobate anterior ends. 

The other elements of the facial region show only small changes 
proportional with the growth of the skull. 

The dentary has increased in size. It now reaches far beyond the 
mandibular fontanelle and terminates a little before the mandibular foramen. 
The only processes of the lower jaw at this stage are the inner angular 
process and the smaller outer angular process. Both are still cartilaginouc; 
at the base as the ossification of the angular bone is little developed. 

STAGE V. THE CHICK AT THE AGE OF 35 - 40 DAYS. The chick is 
slightly smaller, but the skull is larger and more developed. Length 
287.5 mm, length of skull 75 mm, length of beak 37.6 mm, length of wing 
86.5 mm, length of foot 59.8 mm, angle of foramen magnum 52°. 

The following changes have appeared in the occipital region. The supra
occipital has grown further, resulting in a smaller angle of the foramen 
magnum. The supraoccipital fontanelle has decreased in size; the horns 
of the bone are therefore nearer to each other and are divided only by a 
narrow groove. The lateral processes of the supraoccipital bone have 
surrounded the lateral fontanelles, through which the external jugular 
veins pass, and have reached the postmedian parts of the otic capsule. 
The exoccipitals have spread mostly in the ventral direction, reaching 
the posterior end of the basioccipital, and in a dorsolateral direction; 
here they form part of the zygomatic process and reach the ventral corner 
of the squamosal and the prootic. The anteroventral end of the exoccipital 
extends ventrally. It forms a process, which, because of its position 

404 below the outer otic duct, can be defined as a mastoid process. The 
basioccipital grows slowly. It has reached the basitemporals. The bone 
did not grow so much in the transverse direction and a considerable 
mass of connective tissue divides it from the ventral parts of the 
exoccipitals. 

The posterior part of the basioccipital has grown even more. As a 
result, the precondyloid fossa has become deeper and the occipital 
condyle has become more rounded and isolated. The ossification of the 
basioccipital and the exoccipitals has become more marked in the condyle 
itself. 

The ossification of the otic capsule is due in part to the prootic but even 
more to the growth of the opisthotic. The middle and ventral parts of the 
capsule therefore remain cartilaginous. The alisphenoids show 
increased ossification in the median direction. This is due to the 
appearance of two large bony processes which grow almost parallel to 
each other. The postorbital process is still cartilaginous; it forms a 
dorsal process growing in an anterior dorsal direction, independently of 
the frontals. The orbitosphenoids and the interorbital septum remain 
cartilaginous; the interorbital fontanelle is slightly reduced in size. The 
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cartilaginous elements of the facial region are similar to those of the 
preceding stage. The basipterygoid processes are still present, but 
strongly reduced. 

No changes have occurred in the membrane bones of the brain case, 
except general growth, which has placed them closer to each other, and 
a reduction of the coronal fontanelle. 
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FIGURE 8. Skull of a stage VI chick. 
Occipital region. 
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The membrane bones of the 
facial region show the following 
changes: The nasals have grown 
markedly. Their ascending 
processes now lie above the frontal 
bones. The nasals have moved 
backward, 5 mm beyond the 
ascending parts of the lacrimals, 
thus restricting the growth of the 
premaxillaries. At the same time 
there is an expansion of the 
ventrolateral parts of the nasals 
because of the growth of their 
maxillar processes. The palatine 
processes of the maxillaries have 
grown considerably; their posterior 
ends have grown close to the vomer 
and the ethmopalatines, lining the 
median part of the nasal labyrinth. 

The palatines have become thicker and wider. The sculpture of their 
ventral side has changed with the appearance of small grooves and 
impressions for the attachment of newly differentiated muscles of the ventral 
pterygoid group. The pterygoids have slightly widened anteriorly, where 
they are almost as wide as the posterior ends of the palatines. In addition, 
the pterygoids have become straighter and therefore more distant from 
the rudimentary basipterygoid processes. The jugal arches resemble those 
of the preceding stage. 

In the lower jaw, there is an accelerated ossification of the proximal 
part. The articular area has a more conspicuous sculpture but remains 
cartilaginous, except in the ventral part where the ossifying action of the 
angular bone is evident. The growth of the membrane bones has resulted 
in a reduction of both fontanelles of the lower jaw. 

STAGE VI. THE CHICK AT THE AGE OF 50 - 55 DAYS {Figures 8, 9, 
10). Length 301.2 mm, length of skull 77.0 mm, length of beak 41.2 mm, 
length of wing 87 .0 mm, length of foot 69.8 mm, angle of foramen magnum 
48°. 

All measurements of the skull are markedly larger. The angle of 
foramen magnum has decreased because of the growth of the supraoccipital 
and the growth of its cerebellar protuberance . The supraoccipital has 
become more massive. Its dorsal fontanelle has become reduced to a 
barely visible slit, and the lateral fontanelles have de creased considerably 
in size because of the expansion of the lateral processes. The exoccipitals 
grow further toward the cartilaginous otic capsules and toward the base 
of the skull. The basioccipital is unchanged. The alisphenoids are also 
as in the pre ceding stage. The orbitosphenoids are still cartilaginous and 
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firmly fused with the interorbital septum. Small bony islands appear in 
the interorbital septum and the mesethmoids. The ossification of the 
ectethmoid (prefrontal) is also at an early stage. In the nasal labyrinth 
there is marked growth of cartilaginous elements, particularly in the 
middle concha, which is more twisted longitudinally. A new cartilage 
appears, connected with the prenasal cartilage and the vestibular partition. 
This is an arrow-shaped plate, 2 mm wide and 6 mm long, which lines the 

406 whole vestibular capsule and also the anterior part of the vomer, thus 
reinforcing the palatal lining of the mouth cavity. 
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FIGURE 9. Skull of a stage VI chick. 

A-lateral; B-lower jaw. 
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The ossification of the quadrate has advanced to the end of the ventral 
articular process; the orbital process is still about a third cartilaginous. 

Meckel' s cartilage is fully preserved in the articular part; the 
ossification corresponding to the articular bone has not yet begun. Meckel's 
cartilage is still visible ventrally between the processes of the angular 
bone and through the foramen rami mandibularis n. trigemini and the 
mandibular fissure. The membrane bones of the brain case have grown 
closer to each other. The coronal fontanelle is nearly closed. A slight 
elevation of the posteroventral margin of the squamosal creates small 
symmetrical pouches on each side . The bottom of these pouches is formed 
by an ossification of the prootic. This is common in birds of other orders; 
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in penguins the pouch disappears during ontogeny. The relief of the brain 
case has changed because of the appearance of the superciliar tubercles on 
the frontals and the growth of crests along the sagittal, coronal and 
lambdoid sutures. 

There are no marked changes in the membrane bones of the facial region. 
The jugal process of the maxillary of the jugal arch fuses with the jugal 
and the quadratojugal; the fusion occurs gradually on both sides. The 
pterygoids have almost become straight. They lie 4 mm beyond the 
basipterygoid processes which are now reduced to minute tubercles. The 
anterior ends of the pterygoids are narrower and are partly separated 
from the lateral corners of the palatines. Their detached anterior parts, 
the hemipterygoids, are completely fused with the palatines; a "false 
joint" has developed secondarily at the site of detachment. This 
facilitates the movable articulation of the palatines with the rostrum, a 
necessary condition of the kinetics of the skull. 

The lower jaw has changed little as compared with the preceding stage. 
The membrane bones have developed further; the mandibular fontanelle 
(fissura) is smaller but the foramen rami mandibularis is unchanged. 

The entoglossum of the hyoid begins to become ossified; the cerato
branchial is almost entirely ossified but the terminal parts of the 
paraglossum, urohyal and epibranchial remain cartilaginous . 

STAGE VII. THE CHICK AT THE AGE OF 70 - 75 DAYS. Length of 
skull 82.5 mm, condylobasal length of skull 75 . 0 mm, length of beak 38.5 
mm, length of wing 89.0 mm, length of foot 73.5 mm, angle of foramen 
magnum 45°. 

The skull of the chick at this stage is not only larger but also more 
massive and consists of thicker bones. The supraoccipital expands 
further at the expense of its lateral wings. This development has reduced 
the lateral fontanelles to small narrow apertures for the passage of veins; 
traces of these fontanelles remain as shallow grooves descending toward 
the foramen magnum but are curved laterally before reaching the margins 
of the foramen. The main part of the supraoccipital still has a small 
remnant of the supraoccipital fontanelle and a trace of the fused horns. 
The exoccipitals grow further toward the supraoccipital; they have almost 
reached the bone on the right side, but a cartilaginous area remains on 
the left side between the exoccipital and the supraoccipital. This asymmetry 
is probably individual. The growth of the exoccipitals is most marked 
towards the otic capsules and in the base of the skull. In the otic region, 
the exoccipital has advanced beyond the apex of the cartilaginous tubercle 
which is going to develop into the paraoccipital process; it has become 
wedged between the opisthotic and the prootic. In the base of the skull, 
the anterolateral angle of the exoccipital has almost reached the posterior 
margin of the external otic aperture. The median margin of the exoccipital 
has penetrated further into the occipital condyle. The basioccipital shows 
little change. It persists as a slightly convex bony shield with its posterior 
margin reaching nearly to the middle of the condyle and the anterior margin 
wedged between the markedly developed basitemporals. 

Because of the penetration of bony tissue from three adjacent centers, 
the occipital condyle is nearly half ossified; it has become clearly defined 
anteriorly by the enlarged antecondyloid fossa. The otic capsule is still 
largely cartilaginous. The prootic, situated behind the quadrate, has grown 
markedly; less developed are the epiotic, barely visible in the cartilage 
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above the wing of the exoccipital, and the opisthotic (see above}. The inner 
surface of the ear duct develops a thick lining of connective tissue which 
emerges on the outside as a band. The lateral parts of the basisphenoid 
are still cartilaginous. The alisphenoids have grown further; they have 
become ossified, except in the postorbital (sphenotic) processes and in a 
narrow strip extending ventrally from these processes to the zygomatic 

408 process of the squamosal. The dorsal part of the ossified alisphenoid is 
fused firmly in the orbital cavity with the descending process of the frontal 
(see above}. The median margin of the alisphenoid ends in a semi
transparent membrane of connective tissue which occupies the space 
between the alisphenoids, the orbitosphenoids and the frontals. The 
orbitosphenoids and most of the interorbital septum are still cartilaginous. 
The septum, however, has developed islands of ossification, one produced 
by the mesethmoid and another by the basisphenoid in the ventral part, at 
the angle beneath the optic foramen . These centers accelerate the 
ossification of the interorbital septum. 

The anterior walls of the orbit are still cartilaginous. The ossification 
of the mesethmoid spreads in the interorbital septum and anteriorly, 
towards the nasal cavity. The ectethmoid remains cartilaginous on the 
orbital side but becomes ossified in the anterior direction, in the 
cartilaginous process bordering on Highmore's cavity; this ossification 
supports the posterior parts of the nasal labyrinth, which remains 
cartilaginous. The quadrates are only little changed; their orbital process 
is slightly more ossified. The columella becomes ossified dorsally but 
remains largely cartilaginous. 

The membrane bones of the skull grow further and develop a thicker 
layer of bone. As a result, the spaces between them disappear, the 
coronal fontanelle decreases in size and the bony crests expand . 

The development of the skull is particularly evident in the frontals which 
form a large part of the brain case. Penguins are no exception to the rule 
that in all birds, particularly in aquatic birds, the frontal bones contribute 
largely to the formation of the dorsal parts of the orbit and play an 
important part in the fusion between the neural and the visceral regions of 
the skull. The frontals obtain the necessary strength in the orbital area 
by producing processes which are curved ventrally; this results in a 
double-edged orbit. This is the function of the process which originates 
on the lateral part of the frontal, near the sphenotic process, but median 
to it, descends ventrally and fuses with the alisphenoid to form the posterior 
wall of the orbit, supporting this and providing a buttress for the supra
orbital and facial parts of the skull. The other membrane bones of the skull 
show no significant changes. The only modifications of the membrane bones 
in the facial region are purely quantitative, connected with the growth of 
the beak. The palatines have formed a final articulation with the pterygoids. 
In the description of the preceding stages we stated that the newly formed 
hemipterygoids become fused with the palatines, creating a new, "false" 
joint (in the surgical sense). Such a phenomenon was observed in other 
birds first by Pycraft (1898) and also by P. P . Sushkin (1897) and other 
authors; in penguins it appears in the early phases of postembryonic 

development. The "false joint" gives a greater mobility and strength to the 
pterygoid-palatine connection by facilitating movement of the beak when 
the mouth opens and closes. The connection of the pterygoids with the 
palatines is therefore a progressive development, but certainly peculiar 
in view of the form of these bones. 
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The elements of the jugal arch are unchanged. The jugal, however, 

409 decreases in size because of pressure of the other e l ements of the arch, 
the quadratojugal and the zygomatic process of the maxillary. 

The future articular bone of the lower jaw develops a small island of 
ossification in Meckel's cartilage at the inner margin of the articular 
surface. Meckel' s cartilage still persists throughout the length of the jaw 
and is clearly visible in the fontanelle. The fully formed hyoid bone has 
become ossified in the distal parts of the ceratobranchial and the 
epibranchial but retains its cartilaginous anterior end. 
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FIGURE 10. Skull of a stage VI chick. The subvomerine cartilage is removed. 

A-dorsal; 8-ventral. 
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STAGE VIII. THE CHICK AT THE AGE OF 110 - 120 DAYS (Figures 
11, 12, 13). Length of skull 138.0 mm, condylobasal length of skull 133 
mm, length of beak from co,'ner of mouth 76.5 mm, angle of foramen 
magnum 44°. 

The young bird diffe1 s markedly in size and form from the specimen of 
the preceding stage. The skull is larger and changed in form, sculpture 
and differentiation of the various elements. These changes are due to the 
growth of bones, muscles, the central nervous system and the sense organs. 
However, cartilaginous areas are still present in different parts of the 
skull. Occipital region: As the chick grows older its movements become 
more diverse and intensive. This activity is associated with the growth of 
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the cerebellum, and this results in a further growth of the occipital region 

to accommodate the enlarged brain. This growth is confined to the supra

occipital, which has expanded considerably from the base at the margin 

of the for am en magnum towards the parietals, and by dorsal and lateral 

growth of the lateral processes. As a result of this growth the supra

occipital covers the occipital-parietal fontanelle; there is fusion of the 

horns of the supraoccipital but traces of the branching are still visible. 

The growing ventral part of the supraoccipital has become fused with 

the postmedian processes of the exoccipitals, creating a completely bony 

frame of the foramen magnum. The lateral lobes of the basioccipital 

expand laterally and have advanced far beyond the for am ina of the jugular 

veins, making them much smaller and changed in form; the extensions 

of these foramina persist as deep grooves descending at the sides of the 

foramen magnum. The ventral parts of these lobes move laterally toward 

the dorsal posterior lateral processes of the exoccipitals, but a narrow 

strip of cartilage persists between them. The supraoccipital fontanelle 

persists throughout life in other highly developed birds; in penguins it is 

closed at this stage by bony tissue of the supraoccipital. 
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FIGURE 11. Skull of a stage VIII chick. 
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The exoccipitals have grown 
markedly in all directions, 
changing their relief at the same 
time. The dorsal processes of 
the exoccipitals have grown 
towards the lateral processes of 
the supraoccipital. Thus, the 
exoccipitals have expanded 
ventrally and laterally, at the 
expense of the cartilage of the 
paraoccipital processes. The 
further median growth of the 
exoccipitals has resulted in their 
fusion with the basioccipital in 
the occipital condyle and further 
anteriorly and ventrally of the 
cartilaginous process which 
apparently corresponds to the 
mastoid process. It is evident, 

therefore, that the mastoid process is formed by the exoccipitals from the 

side and the basioccipital from the median side. Between the paraoccipital 

and the mastoid processes but nearer to the former, the exoccipital joins 

the outer otic duct and borders it posteriorly for a short distance. The 

basioccipital which was a flat shield before has developed into a thick, 

massive bone with a fairly complex relief in the posterior part. The 

basioccipital has spread to the middle of the condyle , which is oval or 

round in cross section, and almost reaches the level of the corresponding 

parts of the exoccipitals. Anterior to the base of the condyle lies the 

antecondyloid fossa, a deep groove, partly divided by a small protuberance. 

The antecondyloid depression separates the occipital condyle and serves 

for the attachment of the nuchal ligaments connecting the skull with the 

vertebral column. The occipital region of the skull is nearly fully developed 

at this stage, but the base of the skull lags behind the rapidly growing 

dorsal and lateral regions. As a result, the angle betwen the foramen 
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magnum and the cranial base decreases to 44°. The remnants of cartilage 
between the ossified cranial elements and on the sides of the basioccipital 
evidently belong to the basisphenoid. The mastoid processes, together 
with the longitudinal cartilages originating anteriorly to them form crests, 
the inner lateral slopes of which are lined with the membrane basitemporals. 
The margins of the mastoid process curve along these slopes, creating the 
typical cup-shaped base of the penguin skull. 

dent 

FIG URE 12. Sku ll o f a sta ge Vlll chic k. 

A-lateral; B-lower jaw . 
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The otic capsule consists largely of ossified tissue from the basioccipital 
and the exoccipitals. The rest of the capsule develops endogenous islands 
of ossification. The well-developed prootic develops from these islands; 
the opisthotics become fused w ith the processes of the supraoccipital. In 
addition to taking part in the formation of the socket for the articulation 
with the quadrate, the prootic extends obliquely in a dorsal posterior 
direction and forms the bottom of the fissure created by the elevation of 
the ventral posterior margin of the squamosal (see above). 

The orbital region has also changed markedly. The alisphenoids have 
412 become fused with the postorbital processes of the frontal, forming an 

almost continuous wall of the brain case. The ossification of the 
alisphenoids has also spread laterally, almost reaching the squamosal; 
only a narrow strip of cartilage on the outer orbital margin persists between 
them. This ossification has penetrated the cartilaginous sphenotic along its 
ventral margin, and has surrounded the foramina of the facial and the 
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trigeminal nerves ventrally. The ventral part of the alisphenoid extends 
further into the orbit, reaches ventrally the optic foramen and fuses with 
the ossified presphenoid which develops in the posterior ventral corner 
of the interorbital septum . The median margin of the alisphenoids remain 
cartilaginous and have approached the posterior margin of the interorbital 
septum and the orbitosphenoids, although a narrow falciform band of 
connective tissue is still present between them. Owing to the growth of the 
orbitosphenoids and the postorbital processes of the frontals, the whole 
dorsal half of this connective tissue forms a boundary between the elements 
mentioned . The orbitosphenoids remain cartilaginous, with islands of 
oss ification in the dorsal part near the fusion with the tegmental process 
beneath the foramen of the olfactory nerve and above the foramen of the 
optic ner ve . 
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FIGURE 13. Skull of a stage VIII chick. Development of the bony elements of the skull of a 
semi-adult penguin . 

A -dorsal; B-ventral. 

The interorbital septum becomes ossified rapidly from two centers. An 
anterior ossification center in the mesethmoid has spread backward almost 
to the interorbital foramen, occupying almost a third of the area of the 
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septum. The posterior center originates in the sphenoid and affects the 

ventral part of the septum, grows anteriorly towards the ethmoid and 

fuses with the membrane elements, the parasphenoid, and the rostrum. 

The ossification of the interorbital septum of penguins thus advances 

simultaneously from two centers . This is a progressive development which 

accelerates the ossification of the septum. 
The anterior walls of the orbit have grown in proportion with the general 

increase of the skull and have acquired a new form and relief. Ossification 

is still retarded here. There is one island of ossification on each side in 

the anterior inner corner near the ossification of the mesethmoid. This 

later becomes fused with the mesethmoid. Most of this area remains 

cartilaginous. We do not accept any change in terminology concerning this 

region. The established name ectethmoid expresses in our view the 

position and fun c tion of the bone more adequately in our view . The term 

prefrontal should be restricted to the ossification which appears much 

earlier in the anterior lateral part and covers the posterior part of the 

nasal labyrinth externally. _,\t this stage the prefrontal has become 

separated from the ectethmoid and has become fused with the middle of 

the lacrimal, forming a single entity. 
The outer parts of the ectethmoid remain cartilaginous, with swollen 

free ends. The significance of these swellings is still not explained. This 

is probably the initial stage of pneumatization, which precedes ossification. 

The ends of the ectethmoid grow towards the lacrimals but are separated 

from them b y connecti ve tissue. The dorsal part of the ectethmoid is 

grooved: there is a groove for the olfactory nerve and branches of the 

trigeminals and facials near the mesethmoid , while ~aterally there is a 

wider round groove for the lacrimonasal canal. The nasal part of the 

mesethmoid and the interorbital septum become ossified from the same 

center; this ossification reaches the craniofacial fissure . The nasal 

septum in the strict sense has not yet begun to become ossified; 

apparently no ossification center exists at this stage. According to 

Sushkin (1897) the nasal septum rarely becomes ossified anteriorly to the 

413 craniofacial fissures; ossifications appear rarely in the cartilaginous 

wall of the vestibula r capsules. Little is known about ossification centers 

in this region. No ossification islands were found in the nasal cavity and 

labyrinth of the specimens examined. This confirms P. P. Sushkin's view. 

The quadrate is fully formed, although the distal end of the orbital process 

is still cartilaginous. The whole bone has become more massive, 

transversely elongate; the otic and articular processes of the bone are 

larger, with increased articular facets. 
The condyle of the otic process of the quad rate is normal in form, but 

slightly oval instead of spherical and has a shallow median groove. This 

suggests the formation of a two-headed condyle, as in most recent birds. 

In penguins, the trend towards development of a two-headed condyle has 

been arrested by unknown factors. Since the one-headed condition of the 

quadrate is one of the proofs that penguins are primitive birds, the 

presence of a rudimentary two-headed condyle is of particular interest. 

Further study is necessary of the origin and growth of the quadrate 

during the embryonic development of different birds. 

Meckel' s cartilage is covered by the growing membrane bones and the 

ossification of the articular in the proximal part of the lower jaw. The 

cartil age is still visible as a thin cord through the mandibular fissure. 
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The colum ella has become completely ossified, except in the dorsal 
part, the extracolumella. This is a three-branched body attached to the 
columella. Since this distal end remains cartilaginous throughout life in 
the majority of birds, we may conclude that the columella of the young 
penguin is fully formed at this stage and does not differ significantly from 
the general type. The hyoid bone contains well-developed bony elements; 
it grows further in proportion to the general growth of the skull. 

The membrane bones of the skull have become thicker and have changed 
in form. The secondary elements of the brain case are greatly modified 
because of the simultaneous growth of the skull in all directions which 
changes the proportions of its components . The parietal bones are fused, 
leaving a shallow groove at the line of fusion. The coronal suture is 
raised throughout its length, forming a crest. The posterior half of the 
parietal bones is depressed; above it lies the dorsal part of the basi
occipital which forms a crest at the lam bdoid suture and thus continues 
the groove of the parietal bone posteriorly. These paired parietal grooves 
serve for the attachment of the following muscles: spinalis cervicis, 
complex and rectus capiti posterior. At an angle to the above grooves lies 
a second depression which begins near the middle of the parietal, continues 
obliquely forward and ventrally and serves for the attachment of the 
depressor mandibuli muscle. 

The dorsal anterior margin of the parietal is defined by the end of the 
coronal suture; the ventral margin enters the temporal region toward the 
base of the zygomatic process. 

The frontals are fused and little rem a ins of the sagittal suture which 
has also almost disappeared in the interorbital part; here lies a longitudinal 
carina, which continues as a similar ridge at the junction of the ascending 

414 processes of the nasals . The carina accentuates the depth of the longitudinal 
depressions which divide them from the supra•irbital arches throughout 
their length . The frontal bones descend steeply from these arches toward 
the orbits and form depressions which begin at the base of Uie sphenotic 
processes and gradually taper towards the anterior orbital margin without 
reaching the orbital ends of the lacrimals. These depressions contain the 
developing nasal glands which belong to the supraorbital type in Technau' s 
classification ( 193 6), although the actual grooves for these glands appear 
at a later stage . During this period the gland is in a suspended state. A 
ridge formed by lo cal ossifications of connective tissue later borders the 
gland laterally throughout its length, from the base of the sphenotic process 
to the posterior margin of the lacrimal. The frontals take part in the 
orbital region in the formation of the anter ior wall of the brain case by the 
descending postfrontal process. The frontal bends into a fold along the 
orbit, and forms a two-layered bony arch which reinforces the orbital 
cover and the fusion between the cerebral and the facial parts of the skull. 
The temporal (squamosal) bone has become stronger; its relief has 
changed because of the growth of the temporal muscles of the jaws, which 
are attached to it. The bone has changed in form: the anterior dorsal 
corner of the temporal is pressed out by the dorsal anterior corner of the 
parietal bone, and does not reach the base of the sphenotic process; the 
ventral anterior corner, also named ju gal process or zygomaticus 
squamosi, has become much larger and stronger and is curved towards 
the inner side of the orbit, covering the condyle of the otic process of the 
quadrate on the outside by more than 180°. The posterior margin of the 
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squamosal is raised, forming a large cleft which leads into the otic region. 
This cleft is later covered, probably by a continuation of the lambdoid 
crest. The much elevated and laterally protruding dorsal posterior corner 
of the squamosal also forms part of the lam bdoid crest. 

The membrane bones of the cranial base, to which we referred before, 
are all present but not yet fused. The cranial base is therefore still 
incomplete. The basitemporals lie very close to each other but a suture 
still separates them; their fusion with the basioccipital and with the 
rostrum is not yet c omplete. A dense two-layered cover of connective 
tissue appears on the ventral surface of the rostrum and continues 
backwards to the anterior margin of the basitemporals. This tissue covers 
ventrally the rudiments of the basipterygoid processes which have become 
reduced to small tubercles and are not visible from the ventral side. As 
stated previously, this tissue grows backwards and forms the inner lining 
and outer sleeve of the otic duct. It probably produces small ossifications 
which in adult birds become fused with the basitemporals, enlarge them 
and create crests and other protuberances on the ventral side of the cranial 
base. 

The lacrimals have changed considerably. The dorsal part expands into 
a large lobe which forms the dorsal and anterior wall of the orbit. The 
ventral part of the lobe becomes connected with the anterior part of the 
frontal. The dorsal part of the lacrimal becomes connected with the 
markedly widened ascending process of the nasal. The descending part 
of the lacrimal has a double connection with the prefrontal and is completely 

415 fused with it, separating the nasal cavity from Highmore's cavity. The 
ventral end of the lacrimal forms another lobe directed anteriorly and 
towards the middle forming a groove facing in the ventral direction. The 
jugal arch reaches the immediate vicinity of the lacrimal, beneath its 
ventral part. It probably receives here additional support necessary to 
limit the flexure during feeding. 

The membrane bones of the facial region in the strict sense are only 
little changed. The nasals are the only exception. They have grown 
considerably and form the base of the upper beak. The ascending (frontal) 
processes of the nasals are widened; they grow dorsally along the inter
orbital part of the front, reach far beyond the lacrimals and end dorsally 
in a point. Further ventrally, at the bend of the bridge of the nose, they 
diverge slightly and surround the frontal processes of the premaxillary. 
Still further anteriorly they divide, form the maxillar and prem axillar 
processes, surround dorsally and ventrally the fontanelles of the nasal 
cavity and determine thus the holorhinal condition of the fontanelles. The 
premaxillary remains largely paired, since its frontal processes are 
still separate for a considerable distance from their apex. 

The maxillaries have become larger and stronger. Their posterior ends 
are firmly fused with the jugals, their palatine processes have developed 
cons iderably and form bony plates directed backwards and almost reaching 
the level of the anterior end of the rostrum. The maxillaries are now very 
close to the ethmopalatines, with only connective tissue between them. The 
palatines are slightly changed in shape. They are larger, with rounded 
posterolateral angles; their ventral surface is rougher, with two 
distally converging crests for the attachment of muscles. Of considerable 
interest is the further longitudinal rotation of the anterior part of the 
palatines, which results in a vertical position of the bones ; this rotation 
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results further anteriorly in curving the lateral margins inside the nasal 
cavity . The palatines thus form an angle of almost 90° in the longitudinal 
axis. The postpalatines and their articulation with the pterygoids are 
fully developed and permit a rectilinear sliding movement on the ventral 
surface of the rostrum. The palatines are still connected with the 
premaxillary and the maxillary by ligaments . There is no fusion at this 
stage. The pterygoids are now architecturally lighter: they begin to widen 
in the middle; the lobes are thinner; the curvature of the bones becomes 
less and they are, therefore, now separated from the rostrum except at 
the distal end at the articulation with the palatines. This articulation is 
original and complex ; it could hardly be considered primitive. 

The lower jaw is completely developed. The articular part is completely 
ossified because of the development of the articular and all the membrane 
bones. A thin layer of cartilage is still present on the articular surface. 
All processes have grown to a size corresponding to the age; the inner 
angular process, the largest of them, determines the extent to which the 
mouth can be opened; the posterior angular process is much smaller and 
has a secondary function in this respect; the outer angular process is 

416 small because of the expansion of the supraangular. Meckel' s cartilage 
is still present; it is visible through the foramen ram i mandibularis n. 
trigemini and particularly through the mandibular fissure, where it 
occupies a considerable part of the inner space. 

The complementary and the splenial bones of the membrane bones of the 
lower jaw have grown considerably. The effect of this enlargement is a 
strengthening of the lower jaw without impairing its mobility, which is 
important for capturing large and active prey. 

Discussion 

The study of the postembryonic stages of the emperor penguin 
(Aptenodytes forsteri Gray) described above permits some general 
conclusions on the structure of the skull and its development from the 
moment of hatching to the stage of the semi-adult. The prolonged incubation 
(63 - 65 days) , associated with the large size of the egg (length 107 - 131 mm, 
width 75 - 86 mm), average weight 448 g) results in a more mature chick. 
The newly hatched penguin occupies morphologically an intermediate 
position between precocial and-altricial birds. It is highly developed like 
the former group but still retains some characteristics of the latter, e.g. , 
it is blind and has a little developed down of altricial type. The prolongation 
of the incubation period is probably an adaptation which permits the 
development of a stronger animal at the time of hatching. The concentration 
of down on the head and neck is particularly favorable in the severe cold 
of the Antarctic. The environment has accelerated the development of the 
skeleton, particularly of the skull. The newly hatched penguin corresponds 
in its cranial structure to stage VIII or IX of the development of the kestrel 
(Tinnunculus tinnunculus) as described by P.P.Sushkin. This is 
an advanced stage of cranial growth, with well -developed membrane bones 
and ossification islands. A thorough study of the following stages to the 
semi-adult stage brought us to the conclusion that the skull of the emperor 
penguin develops on the pattern of neognathous birds. 

The occipital segment consists of the four normal elements of the 

chondrocranium. The supraoccipital is formed by fused occipital 

430 



plates, traces of which are still visible in its divided dorsal part, and a 
small occipital fontanelle connected by a narrow, slit-like canal with the 
occipito-parietal fontanelle. This supraoccipital fontanelle is permanent 
in some orders of birds. In other orders there are permanent paired 
fontanelles between the main part and the lateral processes of the bone 
which serve for the passage of blood vessels to the brain (vertebral vein, 
cerebral artery). In penguins, the supraoccipital fontanelle is closed 
completely at stage VII, while the lateral fontanelles are reduced to 
the size of normal foramina according to their function. As the young bird 
develops further, the supraoccipital bone becomes more convex because of 

41 7 the growth of the cerebellum and the growth of the lateral lobes dorsally 
and toward the sides of the otic capsule. Its expanding lateral lobes grow 
further from its base, the supraoccipital contributes to the formation of 
the posterior parts of the otic capsules, accelerates the building of the 
bony outer wall of the capsules and suppresses the epiotic, which according to 
P .P. Sushkin and other authors is a disappearing element in the skull of 
birds. 

The increased convexity of the occipital region, combined with the 
relative delay of the growth of the cranial base, results in a shift of the 
foramen magnum from 67° to 44° in relation to the base of the skull. This 
change is associated with some biologic characters, in particular the erect 
posture of penguins and the corresponding aspects of the anatomy of the 
trunk, the position of limbs, and the mode of locomotion. Contrary to 
M.A. Menzbir's view, these characters of the occipital region of the 
penguin skull are not primitive. This is apparent from an ontogenic study. 

In stage I, the exoccipitals are small islands of bony tissue which 
appear at the margin of the foramen magnum and reach dorsally the ventral 
margins of the otic cavity but do not attain the foramina XI and XII. The 
exoccipitals subsequently grow around the otic cavity, advance anteriorly, 
forming the paraoccipital and the mastoid processes and finally become 
connected with the prootic bones. Near the foramen magnum the 
exoccipitals widen and form the lateral parts of the occipital condyle . The 
exoccipitals grow more rapidly in this area than the basioccipital. 
Probably as a result of this a poorly defined median depression persists for 
some time on the posterior side of the occipital condyle which later 
disappears. 

The basioccipital is at first a shield on the ventral side of a cartilaginous 
base. The growing bone later becomes connected anteriorly with the 
basitemporals and laterally with the exoccipitals. The margins of the 
basioccipital curve ventrally, giving the cranial base the shape of an 
inverted dish. The basisphenoid, which forms the anterior part of the 
base of the skull, becomes ossified at an early stage and retains 
cartilaginous tissue only at the periphery. This bone is connected with the 
parasphenoid rostrum, a membrane cranial element of early appearance 
in the form of a bony style, which serves as support for the interorbital 
septum and part of the facial skull. Near the base of the rostrum lie the 
paired basipterygoid processes which are articulated at an early stage 
with the curved pterygoids. The basipterygoid processes are later 
gradually resorbed. Their remnants, small tubercles, are covered by 
dense connective tissue. 

The otic capsule becomes ossified mainly at the expense of the occipitals. 
Endogenous ossifications appear in the capsule at a later stage. The first 
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of them is the prootic. The early appearance of this bone is due to its 
decisive role in the formation of the articular socket for the articulation 
with the quadrate. In fact, the prootic appears at the end of the embryonic 
de velopment; it is clearly visible in the newly hatched chick. The 
opisthotic develops much later in the middle of the outer wall of the otic 
capsule; it becomes fused later with the exoccipital and the prootic. As 

4l 8 stated above, the epiotic has not been found. This bone is probably 
resorbed by the fused supra- and exoccipitals (Sushkin, 1897). 

The anterior (orbital) wall of the brain case, which is formed mainly by 
the alisphenoid, is represented by small cartilages at the time of hatching. 
The large paired fontanelle persisting here is therefore still covered by 
thin connective tissue at this stage. The cartilage of the alisphenoids then 
grows and an ossification island appears as a bony process in the 
ventrolateral angle of the bone. The bony tissue spreads from this 
center into the cartilage in the dorsal and median directions, replacing the 
connective tissue. A cartilaginous tubercle appears at the lateral margin 
of this cartilage. This is the rudiment of the postorbital process which 
later becomes ossified from the alisphenoid. Contrary to this view, 
Bittner (1912) maintains that this process appears independently and later 
fuses with the skull. The postorbital (sphenotic) processes are known to 
originate in the alisphenoids also in other orders (woodpeckers, auks; 
Krasovskii, 1936). 

The alisphenoid becomes firmly fused with the otic capsule; in many 
birds it takes part in the formation of the socket for the articulation with 
the quadrate. In penguins the alisphenoids become connected with the 
prootic near the articulation sockets and contribute very little to the latter. 
The dorsal part of the alisphenoids grows in the median direction, forms 
the postorbital process, reaches the descending processes of the frontal 
bones and later becomes fused with them. The ventral part of the 
alisphenoids expands further until it reaches the interorbital septum. The 
median part of the bone becomes fused with the orbitosphenoids. As in 
the majority of birds, the alisphenoid fontanelle of the anterior wall of the 
brain capsule is not completely closed by cartilage (Sushkin, 1897); it is 
surrounded by dense connective tissue which may become ossified in part. 

The interorbital septum of penguins has no special characteristics . As 
in other birds, on its dorsal margin appears the tegrnental process which 
remains cartilaginous like the septum and later becomes ossified at the 
expense of the latter. The septum develops two ossification centers, 
an anterior center at the ventral angle near the mesethrnoid, and a 
posterior center in the ventral lateral part near the junction with the 
basisphenoid. The existence of two ossification centers is probably 
connected with the functional load of the septum; it ensures accelerated 
ossification. The septum fuses anteriorly with the mesethmoid. The 
border between these two elements can be traced from the origin of the 
ectethmoid and the position of the endogenous ossification center of the 
mesethrnoid (Figure 12). 

The ectethrnoid, also named prefrontal, appears in stage I as a 
cartilaginous plate with two notches at the dorsal margin. The median 
notch is the larger; it accommodates the olfactory nerve and the duct of the 
orbitonasal gland. Anteriorly the ectethmoid sends out a process towards 
Highrnore's cavity. This process becomes ossified independently and at a 
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much earlier stage. A suitable term for it would be "prefrontal process", 
reserving the term ectethmoid for the main part of the bone. 

As stated above, the mesethmoid becomes ossified independently. Its 
center of ossifications appears at the anterior margin, at about half the 

height of the cartilage. This ossification grows slowly . It occupies the 

419 whole cartilage not sooner than 150 days after hatching; according to some 
data, it enters at this time the interorbital septum. It advances in the 
nasal cavity, and is interrupted by the craniofacial fissure. The bone is 
continued in the nasal septum which reaches the vestibule and becomes 
fused with it. A further continuation of the nasal septum is the prenasal 
cartilage which reaches the anterior part of the beak. These elements 
remain cartilaginous. The nasal labyrinth of penguins consists of a well
developed vestibule, median conchae and a dorsal concha or olfactory 

tubercle. The vestibule is connected with the exterior by the nostrils, 
small openings at the apex of minute cartilaginous tubercles. In the 
following stages these tubercles are reduced, the lateral walls of the 
vestibule join the outer openings directly and the nostrils become slit
shaped. Still later, due to the growth and thickening of the rhamphotheca, 

the outer openings of the nostrils appear at the bottom of deep grooves at 
the sides of the beak longitudinally and parallel to the margin of the upper 
jaw. Hence the conclusion that penguins lack outer nostrils. Contrary to 

the opinion of many authors ( Gad ow and Selenka, 189 3, and others), the nostrils 
of penguins are open (nares perviae); this may be overlooked in a 
superficial examination. This condition of the nostrils of penguins was 
first reported by Ogilvie-Grant (1898). In his study of the nasal system 
of birds, Technau (1936) found that the aperture in the nasal septum is 
invisible from the outside because of the convexity of the vestibular bottom. 
The vestibular concha is not twisted but appears as a small longitudinal 

process; the nasal septum of the vestibule is therefore T-shaped in cross 

section. The median concha is elongate and twisted nearly 1.5 times on its 

longitudinal axis; it does not have any special characteristics and resembles 
that of many Carinata. The same applies to the dorsal concha, or olfactory 
tubercle, which also has no particular c haracteristics in the Carinata 
(Technau, 1936, and others). 

Because of some details of the structure of the nasal labyrinth, Technau 
(1936) regards penguins as closely related to the Podicipitidae. Until further 
data become a vailable, we neither accept nor challenge this view. 

Although the quadrate is one-headed in the adult penguin, the quadrate 
of the young bird has a distinct transverse groove at the apex of the otic 
process. The groove disappears at a later stage. This is a case of 
degeneration; the primarily two-headed articulation of the quadrate 
becomes one-headed. This phenomenon is due to secondary reduction of 

the element for unexplained reasons. The other parts of the bone remain 
normal. There is a large articular process connected ventrally with the 
lower jaw; laterally the quadrate articulates with the quadratojugal, a 

normal element of the jugal arch; in a median anterior direction lies a 
small protuberance for articulation with the pterygoid bone. The 

quadrate becomes ossified slowly from a center near the base of all the 

processes. The process of ossification continues until the adult stage. 
420 The hyoid of penguins is normal in form. It consists of the usual 

elements: glossohyal, basihyal, urohyal, ceratobranchial and epibranchial 
(hyoid horns) (Figure 14). In stage I the hyoid bone is still cartilaginous, 
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with a single ossification center in the glossohyal. Later the ceratobranchials 
develop bony islands. The basihyal becomes ossified still later; at 
stage VIII bone tissue grows from the basihyal to all parts of the hyoid arch 
except the epibranchials which probably remain cartilaginous throughout 
life. 

Similarly, the columella does not show any distinctive characters. 
Ossification is confined here to the columella proper and its widened base. 

uh 

br 

ebr 

FIGURE 14. Hyoid at stage Ill. 

gh-glossohyal; bh-basihya l; 
uh-urohya l; cbr-ceratobranchial; 
ebr-epibranchial. 

Because of the prolonged incubation period, 
the secondary (membrane) skull elements of 
the newly hatched bird are almost completely 
formed but smaller. The further development 
of these elements involves the appearance of 
certain structures associated with the growth of 
the skull and the growth and differentiation of 
the musculature and the sense organs which 
provide a direct link with the environment . The 
bones of the brain case (parietals, frontals, 
squamosals) are smooth plates separated by 
bands of connective tissue. The large 
occipitoparietal and coronal fontanelles lie on 
the future sagittal suture; these close 3 - 4 
months after hatching, when the bones are 
sufficiently close to each other. When the final 
state is reached, the posterior and lateral cranial 
surfaces become increasingly rough, while the 
external relief of the skull becomes smoother 
because of the underlying muscles. 

The parietals form the conspicuous lambdoid 
suture at the border with the occipitals. The 
bas ioccipital forms part of the middle of the 
suture as it covers the adjoining parts of the 
parietal bones by advancing dorsally. This 
probably occurs in other birds as well. P. P. 
Sushkin observed a similar stratification of the 
basic cranial elements in the membrane bones. 
A similar situation exists on the sides of the 
skull. The ventrolateral processes of the 
squamosals are secondarily reinforced by the 
processes of the exoccipitals. The surface of the 
squamosals changes with age because of the 

development of the temporal muscles . This change is so rapid that the 
posterior lower margin of the bone rises, exposing a slit-shaped opening 
which leads to the otic region and is later closed by the bony crests. 

The frontals undergo marked changes during postembryonic development. 
This is due both to the general growth of the skull and to the acquisition of 
new functions . The orbital area develops processes which descend 
ventrally and take part in the formation of the posterior orbital walls, i.e . 
the anterior walls of the brain capsule . Further anteriorly the frontals 
become curved and form a two-layered roof above the interorbital septum; 
these bones also provide the median walls and grooves for the supraorbital 
lacrimo-nasal glands, which are of the semi-covered type in the genus 
Apt en o d y t es. The dorsal surface of the frontals also changes in this 
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area, forming a depression between the supraorbital ridges and the median 
sagittal crest. Descending to the bridge of the nose, the ends of the frontal 
bone form a traylike structure which is reached by the frontal processes 
of the premaxillary. In the anterior lateral parts of the brain case the 
frontals taper and reach the bases of the postorbital (sphenotic) processes 
but do not take part in their ossification. Thus, if the term postfrontal 
process is to be retained, it should be applied to the above -mentioned 
process of the frontal bone. 

The sagittal suture between the frontal bones gradually disappears. 
In stage VIII the bones are so firmly fused that the suture is transformed 
into a crest. The sutures of the brain case of penguins seem to become 
fused slightly later than those of other orders of birds. This is probably 
due to the harsh environmental conditions which delay the obliteration of 
sutures. 

The frontals form an anterior depression joined by the processes of the 
premaxillary, and the frontal processes of the nasal still rise to the 
tuberculum. These processes of the nasals are slightly swollen. They 
rise markedly above the processes of the premaxillary which is enclosed 
between them. The frontal processes of the nasals thus provide support 
for the premaxillar process and the entire frontal region of the skull, 
because of their thickness and sagittal fusion. These processes join the 
ascending processes of the lacrimals on the outside and later become 
fused with them. The maxillar and the premaxillar processes of the nasal 
surround the nasal fossa and impart to it a so-called holorhinal form. In the 
chicks of the emperor penguin the holorhinal condition is present from the 
moment of hatching and persists throughout life. This is a primary 
condition, and it is quite typical; there is a rounded posterior border which 
does not projec t beyond the frontal processes of the premaxillaries, and a 
tapering anterior part which reaches the margins of the nostrils. These 
processes of the nasals are massive at the base and gradually taper 
anteriorly and terminate a little before the nostrils or at the same level. 
They are connected firmly with the frontal and maxillar processes of the 
premaxillary and completely surround the nasal fossa. The premaxillar 
processes of the nasal bones also define another paired depression on the 
lateral surface of the facial skull, named by some authors preorbital 
fossa. This fossa is surrounded by the lacrimals, nasals and maxillaries. 
It is probably homologous to Highmore' s cavity of mammals, because of 
its position and the identity of the bones surrounding it. However, the term 

122 Highmore's cavity is little used in the anatomy of birds. These and the 
nasal fossae make the skull lighter and more delicate, which is typical of 
the majority of the recent neognathous birds . 

The bones forming the upper beak are thin and laminate. They are at 
first syndesmotically connected with each other but later they become 
fused. A flexible zone appears on the upper beak on the l evel of the 
craniofacial fissure near the point where the frontals meet with the 
frontal processes of the premaxillary. This zone determines the prokinetic 
phenomenon as described by Hofer (1949, 1955) and K. A. Yudin (1958, 
1961). Thus, the skull of penguins (Aptenodytes in this case) combines 
the features of prokinetism and a typical holorhinal condition which appears 
at the end of the embryonic period . Contrary to the statements of Marinelli 
(1936) and Hofer (1949) the beak of penguins is at the same time 
schizognathous and holorhinous. 
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A study of the development of the skull of the emperor penguin shows a 
definite schizognathous structure. This conclusion is based mainly on the 
presence of a vomer obtuse at end and connected by strands of connective 
tissue with the nasal septum and the vestibular capsule, and the fact that 
the flattened palatine processes of the maxillaries are not connected with 
each other or with the palatines. This structure results in a light skull 
and a highly flexible upper beak which permits rapid capture and swallowing 
of prey. 

The raising and lowering of the upper beak is effected by the usual 
mechanism, i. e. from the quadrate through the pterygoids to the palatines 
and simultaneously through the quadratojugal-maxillary. This mechanism 
has been studied in great detail, both in the U.S.S.R. (Yudin, 1958, 1961; 
Sudilovskaya 1949; Kozlova-Pushkareva, 1957, 1961) and in other countries, 
(Versluis, 1912; Marinelli, 1936; Hofer, 1949, 1955). This mechanism 
is little changed in the emperor penguin. The jugal bone in this bird is 
present for a long time in the jugal arch but gradually becomes reduced 
and inconspicuous and apparently unimportant in the adult bird. A 
simplification of the jugal arch caused by pressure on the jugal bone by 
other parts of the arch is probably a frequent phenomenon in the 
phylogenesis of birds. 

Another characteristic of the palatine-maxillar apparatus of this species 
is the modification of the pterygoid-palatine arch. In the newly hatched 
chick the pterygoids have a peculiar form; they have a marked median 
curvature articulated with the basipterygoid processes. The anterior part 
of the pterygoid is widened into a lobe, the outer side of which is longer 
than the median side. These anterior ends of the pterygoids are movably 
articulated with the palatines. In penguins this articulation undergoes a 
complex change, the hemipterygoids are separated and fused with the 
postpalatine processes on their dorsal side. Thus, the final articulation 
between the pterygoids and the palatines is secondary. Anatomically, 
this is a false joint, a frequent phenomenon in Neognatha (Pycraft, 1901). 
This process is a progressive development of the facial region. Together 
with the formation of the craniofacial fissure and the thickening of the 
bony elements of the upper beak and the lower jaw, it contributes to the 
kinetic condition of the skull. 

433 The lower jaw of the emperor penguin does not have any distinctive 
characters. Its structure and development follow the usual ontogenetic 
pattern in birds. Like the whole skull, the lower jaw grows more slowly. 
In connection with the kinetic condition of the penguin skull, the lower jaw 
develops a flexible zone at the posterior margin of the mandibular fissure 
at the connection between the dental and the adjoining supraangular, 
angular and complementary. This zone, however, is less marked in 
penguins than in other marine birds with a similar diet of fish, cephalopods, 
crustaceans, etc. This is probably due to the wide gape of penguins, which 
permits an easy passage of food; a further increase of the gape is possible 
by the nature of the articulations of the lower jaw and the quadrate, which 
allow a slight lateral shift of the proximal elements. The hyoid is normal 
in form; it does not show any special morphological or ontogenetic 
characters. Even the lag in the appearance and growth of ossification 
islands does not have any interesting features. This bone is of considerable 
biological importance. It supports the large tongue which is armed with 
numerous horny denticles directed backwards. Because of its strong 
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musculature and large area of denticles the tongue plays an important role 
in the capture and swallowing of food. 

Conclusions 

Although not quite complete, our series of stages of development of the 
emperor penguin permits some interesting conclusions. Contrary to the 
views of many authors (Menzbir, 1885; Lowe, 1933; Berlioz, 1950, 
Verheyen, 1958, 1960), penguins are undoubtedly neognathous birds. 
Verheyen (1960) reached the original but fantastic conclusion that penguins 
are closely related to the kiwi, on the basis of measurements of the 
skeleton. Verheyen's publication appeared after the classic studies by 

Furbringer (1888) and Gadov (Gadov and Selenka, 1893), who definitely 
place the penguins in the neognathous birds. Let us summarize the 
arguments in favor of this view. 

Many birds (the majority of Anseriformes and Colymbiformes and some 
Procellariiformes and Limicolae) retain the supraoccipital or the para
occipital fontanelles throughout life. In penguins, these fontanelles appear 

in ontogenesis and become closed gradually, the supraoccipital fontanelle 
completely and the paired paraoccipital fontanelles partly - they are 
reduced to small openings for the blood vessels of the brain. This is a 
highly significant fact which indicates the advanced morphology of penguins 
and suggests phylogenetic connections with the groups mentioned above. 
The details of the formation and origin of these fontanelles explain the 
development of the supraoc cipital which is formed by the fusion of the 
paired supraoc cipital cartilages (Sushkin, 1897). Traces of this fusion 
are evident in the supraoccipital fontanelle. The paraoccipital fontanelles 
are formed by the processes of the supraoccipital bone. 

Another important argument concerns the basipterygoid processes. 
In stage I they are functioning bony formations. They are gradually 
reduced later, while the pterygoids straighten out at the same time. The 
bone tissue of the processes is resorbed rapidly. In stage VII these 
processes are represented by small tubercles covered by dense connective 
tissue which spreads over the whole base of the skull and forms a sleeve 
around the outer otic passages (Il'ichev, 1961). 

The reduction of the basipterygoid processes is associated with a general 
modification of the facial region due to the development of kinetism. 
Kinetism in penguins is accelerated by three basic processes simultaneously: 
1) development of the craniofacial fissure which slightly weakens the 
ventral connection of the beak with the brain case but makes the beak 
flexible because of the resorption of the cartilage of the nasal septum; 2) 
reduction of the basipterygoid processes, which increases the freedom of 
movement of the pterygoids; 3) formation of a movable articulation between 
the pterygoid and the palatine involving the separation of the hemipterygoids 
and their subsequent fusion with the posterior process of the palatines 
(the postpalatine processes). This view is confirmed by the recent 
publication by Simonetta (1960). An advanced state of kinetism is apparently 
associated with a strengthening of the jugal arch by a complete or partial 
reduction of the jugal bone. Neognathous birds show different stages of 
reduction of this element which no longer functions as a connection between 
the quadratojugal and the maxillary. 
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The schizognathous condition and the typical holorhinal condition of 
penguins are additional proof of their position in the Neognatha. 

Penguins are characterized by a prokinetic skull, with the flexible 
zone anterior to the orbits on the level of the craniofacial fissure. 

The following are some other specific characters of the penguin skull. 
1) The orbits are large, because of the large eye balls and the fat layer 

surrounding them. 
2) The lacrimonasal glands are well developed, of the semi-covered 

supraorbital type. The glands lie in deep grooves formed by the frontals 
on the median side; their lateral walls develop from ossifications in the 
connective tissue which separates the glands from the orbits. These 
ossifications are pierced by small apertures for the efferent ducts of the 
gland and for blood vessels. They extend from the postfrontal almost to the 
dorsal processes of the lacrimals but do not become fused with them; 
instead, they leave space for the terminal duct of the gland which continues 
through the anterior part of the orbit to the nasal cavity. The supraorbital 
grooves develop at the end of the postembryonic period. 

3) The lacrimal bones are characteristically blade-shaped, with 
widened ends; the ventral ends still bear a longitudinal fossa into which 
slide the quadratojugal bones, connected with the lacrimals by thin 
ligaments of connective tissue. 

4) The anterior orbital wall is formed exclusively by the cartilaginous 
ectethmoid which has an independent center of ossification in the ventral 
part, near the mesethmoid. The lacrimal bone remains separate. It 
does not form part of the orbital wall but is connected by a layer of 
connective tissue. 

5) In the mouth cavity develops a longitudinal horny crest which extends 
under the nasal septum and the vomer and reaches the choanae. The crest 
develops on the palatal surface. It is typical of penguins. This is an 
accessory development which strengthens the beak and facilitates the 
grasping of prey. 

6) Although generally regarded as one-headed, the quadrate of penguins 
has at an early stage a transverse groove on the dorsal articular facet. 
This groove indicates a double-headed condition. It is necessary, therefore, 
to examine the early stages of the development of the quadrate to explain 
the secondary simplification of the articular head. 

Further comparative anatomical studies of recent penguins are necessary 
to determine their origin, evolution and taxonomic position. The present 
work may serve as basis for a study of the skull of other species of penguins. 

The pioneer work of Fiirbringer and Gadov has proved its value for the 
solution of many basic problems. We are sure that they will be of further 
assistance in future research. 
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Appendix 

INDEX OF LATIN NAM ES' IN V. M. KO LTllN"S AR TICLE 
.. SPONGES OF THE ANTARCTIC'" (pp . 6 - 133) 

• [Th is in dex has bee n photograph ically reprod uced fro m the Russ ian 
tex t. The numbers refer to page numbers of the Russ ian text. which 
appear in the left- hand margins of this translat ion . ] 

abnormalis , lopbon 9, 58 
acantbocbela, Ancbinoe 10, 82 
Acantborbabdus 9, 58 
Acantboxa 9, 68 
acanthoxa, Atergia 8, 27 
acerata, Mycale 8, 32, 33 
aceratus, lophon 9, 57 
Acbeliderma 10, 75 
actiniformis, Tedania 59 
acuata, Stylocordyla borealis 24 
acuata, Stylocordyla borealis var. 24 
Adocia 11, 102, 104, 105 
affinis, Anchinoe 10, 81, 82 
alba, Tctilla grandis var. 19 
altera, Chalina 94 
altera, Chalina 94 
altera, Haliclona to, 94 
altera, Reniera 94 
amabilis, Stylotellopsis 9, 66 
Ampbilectus 8, 39 
amphi strongyla, Tedania actiniformis var . 

59 
anacantha, Ectyodoryx 10, 78, 79 
anacantha, Ectyodoryx frondosa var. 78 
anastomosus, Suberites 87 
Anchinoe 10, 81 
andriaschevi, Cladotbenea 7, 17 
antarctica, A nchinoe toxiferum 72 
antarctica, Bubaris 10, 85 
antarctica, Cbondrocladia 10, 37 
antarctica, Cinacbyra 7. 21 
antarctica, Dcndrilla 111 
antarctica, Desmacidon kerguelensis var . 42 
antarctica, Ectyodoryx to, 77 
antarctica, Guitarra 45 
antarctica, Homoeodictya 42 
antarctica, Hymedesmia dermata var. 63 
antarctica, Hymedesmia longurius 9, 63 
antarctica, Hymedesmia longurius var. 63 
antarctica, Hymcdesmia simill ima 9, 63 
antarctica, Hymedesmia simillima var. 63 
antarctica, Isodictya 8, 42, 43 
antarctica, Latrunculia 7, 23 
antarctica, Lissodendoryx 77 
antarctica, Myc&)e 29 

antarctica , Plakina monolopba 12 
antarctica, Plakina trilopha 12 
antarctica, Poecillastra compressa 7, 18 
antarctica, Tedania actiniformis var. 59 
antarctica, Tethya 21 
antarctica, Tetilla 21 
antarcticus, Pseudosuberites 10, 87 
antarcticus, Spbaerotylus 8, 27 
antarcticus, Stylotellopsis 9, 66 
antarcticus, Suberites 87 
apicalis, Latrunculia 7, 22 · 
Aplysilla 11, 111 
Aplysillidae 11, 111 
Aplysina 11, 110 
apollinis, A mphikctu, 73 
apollinis, Artemisina 10, 73 
aquaeductus, Haliclona 97 
arctica, Dendrilla 111 
arcuarius, Calyx 11, 105 
arcuarius, Gellius 105 
arenosa, Oligoceras 11, 109 
areolata, Ancbinoe 10, 81 
areolata, Hymedesmia 81 
Artemisina 10, 73 
Asbestopluma 8, 33 
asigmata, Lissodendoryx spongiosa var. 50 
asigmata, Myxilla 9, 50 
asigmata, Myxilla spongiosa 50 
A tergia 8, 27 
attenuata, Eumastia 10, 91 
australiensis, Rbizaxinella 10, 89 
australis, Dendoryx incrustans var. 51 
australis, Myxilla 9, 51 
Axinella 10, 83 
Axinellidae 10, 83 
Axociella 10, 70, 71 

bacillifera, .Myxilla nobilis var . 79 
balfourensis, Axinella 84 
balfourensis, Homaxinella 10, 84 
barbata, Cinachyra 7, 22 
basalia, Latrunculia apicalis var. 23 
basimucronata, Myxilla 9, 51 
basispinosa, Microciona 10, 76 
bclgicae, Asbestopluma 8, 34 

• Taxonom ic unit s above generic leve l appear in bo ld face : sy nonyms a re in it a lics. 
Bo ldface nu merals designate pa ges wi th d iagnosti c da ta. T h is inde x contain s onl y t he 
names of sponges. 
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429 belgicae, Cladorhiza 34 
belli, Inflatella 9, 48 
belli, Joyeuzla 48 
benedeni, Gelliu• 106 
benedeni, Microxina 11, 106 
bidens, Gellius 100 
bidens, Haliclona 11, 100 
Biemna 9, 46 
Biemnidae 9, 46 
biformis, Latrunculia apicalis var. 22 
biformis, Myriastra 14 
bilamellata, Haliclona 11, 97 
bipocillifera, Guitarra 
Bipocillopsis 10, 79 
bistellata, Stelletta var. 13 
bocagei, Latrunculia 7, 23 
borealis, Sphaerotylus 28 
bnrealis, Stylocordyla 8, 24 
brondstedi, Monosyringa 15 
Bubaris 10, 85 
burtoni, Proteleia 8, 28 

cactoides, Desmacidon kerguelensis var. 42 
cactoides, Jsodictya 42 
Calcarea 11 
caliculata , Pachastrella 18, 19 
callithrix. Asbestopluma 8, 33 
Calyx 11, 105 
calyx, Asbestopluma 8, 33 
calyx, Gellius 99 
calyx, Haliclona 11, 99 
caminatus, Suberites 8 , 25 
capensis, Hymeniacidon kerguelensis 

var. 92 
capilatus , Sphaerotylus 28 
carduus, Adocia 11, 102 
carduus, Gellius 102 
cavicornuta, Jsodictya 8, 42 
cavicornuta, Platychalina 42 
centrotyla , Hymeniacidon 10, 94 
Cercidochela 8, 46 
chaliniformis, Chondropsis 11, 108 
chaliniformis, Dysitka 108 
chaliniformis, Phoriospongia 108 
charcoti, Microxina 106 
charcoti, Tedania 9, 60, 61 
charcoti, Tedania 59 
chelifer, Iophon 56 
chilensis, Biemna 9, 46 
chilensis, Ectyomyxilla 10, 77 
chilensis, Myzilla 77 
Chondrocladia 8, 37 
Chondropsis 11, 108 
chuni, Pacbastrella 18, 19 
Cinachyra 7, 21 
Cladocbalina 11, 107 
Cladorhiza 8, 35 
Cladothenea 7, 17 
Clithria 9, 68 
C1athriidae 9, 68 
clavata, Chondrocladia 8, 37 
Clavulidae 7, 22 
coactifera, Tetilla 20 
Coelospbaeridae 9, 47 
coelosphaeroidcs, Inflatella 9, 48 
compacta, Petrosia similis var. 91 
compacta, Pseudosuberites hyalinus var. 88 
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compressa, Poecillastra 18 
conica, Adocia 11, 102 
conica, Pelinella 102 
coralloides, Rhabdennia 10, 90 
Cornacuspongida 8 , 11, 29 
coronida, Tetilla 7, 20 
coulmani, Kirkpatrickia 9, 55 
coulmani, Tedania 55 
crassa, Crelia 9, 67 
crassa, Grayella 67 
crater, Stelletta 7, 13 
Crella 9, 67 
Crellidae 9, 67 
Crellina 9, 67 
cribroporosa, Plumocolumella 8, 44. 
cucurbitiformis, Adocia 11, 103 
cucurbitiformis, Gelliu1 103 
cunninghami, E1peria 29 
cylindrica, Reniera 95 

dancoi, Chalina 95 
dancoi, Haliclona 11, 95, 97 
dancoi, Reniera 95 
Dasychalina 11, 107 
decepta, Lissodendoqp: 52 
decepta, Myxilla 9, 52 
delicata, Thenea 7, 15 
Dendrilla 11, 111 
dendyi, Cladochalina 11, 107 
clendyi, Hoplakithara 8, 46 
demonstrans, Pyloderma 83 
depelle ns, Pellina 91 
depellens, Petro1ia 91 
Desmacella 9, 47 
Desmacidon 8, 44 
dianae, Artemisina 73 
Dictyociona 10, 72 
digitata , Hemiastrella 8, 24 
digitatus, Suberite, 87 
divulgata, Haliclona 11, 96 
Dolichacantha 9 68 
doryphora, Desmacidon 40 
drygalskii, Scbacrotylus antarcticlL!I 27 
dujardini, Halisarca 11, 29, 112 
Dysidea 11, 109 
Dysideidae 11, 109 

Ectyodoryx 10, 77 
Ectyomyxilla 10, 76 
edwardii, Amphilectus 39 
edwardii, Esperwpsis 39 
edwardii, I sodictya 39 
elongata, Myxilla 9, 50 
erinacea, Homoeodictya 40 
erinacea, Isodictya 8, 4.0, 41, 42 
Esperiopsidae 8, 37 
Esperiopsis 8, 37 
Eumastia 10, 91 
eurasia, Plakina monolopha 12 
Eurypon 10, 84 
exalbicans, Pseudosuberites 87 
exigua, Hymedumia 65 
exigua, Hymenancora 9, 65 
expansa, Plicatella 87 

fernandezi, Hymeniacidon 10, 92 
fimbriatu,. Gelliu1 100 
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430 fimbriata, Guitarra 8, 45 
fistulata, Pachypellina 11, 105 
fistulata, Petrosia 105 
fistulata, Inflatella 48 
flabellala, Axociella 10, 70 
flabellata, Lissodendoryx 9, 53 
fla bell a ta, Ophlitaspongia 70 
flabelliformis, Gellius var. 101 
flabello-digitatus, Iophon 56 
flaccida, Reniera 95 
flagellifer , Adocia 11, 103 
flagellifer, Gellius 103 
fl age lliformis . Raspailia 10 , 85 
forarni nosa, Haliclona 10, 95 
foraminosa, Reniera 95 
fortior, Gellius benedeni var . 106 
fragilis , Acanthorhabdus 9, 58 
fragilis, Dysidea 109 
fragilis , Plicatellopsis 10, 86 
fristed ti, Hymedesmia 9, 64 
fristed ti, St ylopus 64 
fruticosa, Desmacidon 8, 44 
fucorum, Amphilectus 8, 39 
fucorum, S pongia 39 
fu sca , Lissodendoryx 9, 54 
fusca, Myrilla 54 

gau ssi, lopbon flabello-digitatus var. 56 
gaussi. Iophon spa tulatus var. 56 
gaussi, Polymastia invaginata var. 26 
gaussiana, Haliclona 11, 97, 104 
gaussiana, Hymedesmia 9, 64 
gaussiana, Mycale 8, 30, 31 
gaussiana, Plocamia 9, 66 
gaussiana, Siphonochalina 97 
Geodiidae 7, 19 
Geodinella 7, 19 
glaberrima, Anchinoe 10, 83 
glaberrima, Clathrissa 83 
glacialis, Adocia 11, 103, 10q 
glacialis, Gellius 103 
globosa, Stylocordyla borealis var. 24 
globosa , Stylocordyla stipitata var. 24 
gracilis, Tedania 9, 60 
gracilis, Tedania i;anhiif/eni var. 60 
grandis, Tetilla 19 
Guitarra 8, 45 

Halichondria 10, 90 
Halichondriidae 10, 90 
Haliclona 10, 84 
Haliclonidae 10, 84 , 104, 109 
Haliclonissa 11, 102 
Halisarca 11 , 112 
Halisarcidae 11, 112 
hanitschi, Lissomyxilla 76 
hanitschi, Myxodoryx 10, 76 
Hemiastrella 8, 24 
Hernigellius 11, 105 
hentscheli, Halichondria 10, 91 
Hircinia 11, 111 
hispida, Haliclona 11, 98 
hispida, Petrosia 98 
Homaxinella 10, 84 
Hoplakithara 8, 46 
hyalinus, Hymeniacidon 88 
hyalinus, Pseudosuberi tes 10. 88 
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Hymedesmia 9, 63 
Hymedesmlldae 9, 63 
Hymeniacidon 10, 92 
Hymenancora 9, 65 

incrustans, Myxilla 51 
iru:rustans, Subcrite, 87 
indivisus, Iophon lamella 56 
Inflatella 9, 47 
innominata, Lissodendoryx 9, 53 
insolens, Myxilla 9, 52 
insutus, Hymeniacidon 10, 93 
intermedia, Crellomyxilla 77 
intermedia, Mycale 33 
invaginata, Polymastia 8, 26 
Iophon 9, 30, 56, 58 
lophonidae 9, 56 
Iotrochota 9, 52, 53 
irregularis, Raspailia 84 
irregularis, Stylocordy)a borealis var. 24 
irritans, Hymedesmia 65 
isidis, Polymastia 8, 26 
Isodictya 8, 40 

Jaspis 7, 14 
jovis, Artemisina 10, 74 

kerguelensis, Calyx 11, 106 
kerguelensis, Desmacidon 43 
kerguelensis, Ectyomyxilla ii 
kerguelensis, Gellius 106 
kerguelensis, Homoeodu:tya 43 
kerguelensis, Hymeniacidon 10, 92 
kerguelensis, Isodictya 8, 42, 43 
kergue)ensis, Platychalina 43 
kerguelensis, Reniera 96 
kirkpatricki, A mphiastrella 48, 49 
kirkpatricki, Homoeodictya 40 
kirkpatricki, Isodictya 40 
kirkpatricki, Oceanapia 59 
Kirkpatrickia 9, 55 

laevis, Gellius 102 
lame/la, Iophon 56 
laminalis, lophon 9, 58 
Janceta, Tedania 9, 61 
Jankesteri, Cercidochela 8, 46 
Latrunculia 7, 22, 23 
latruncu lioides, Anchinoe 83 
latrunculioides, A nchinoi 47 
latrunculioides, H alichondria 47, 83 
latrunculioides, lnflatella 9, 47 
latruncu lioides, Pyloderma 47 
lendenfeldi, Latrunculia 7, 23 
leptochela, Anchinoe 10, 82 
Jeptoche)a, Hymedesmia 82 
Jeptoderma, Craniella 19 
leptoderma, Tetilla 7, 19 
Lissodendoryx 9, 53 
Jissostyla, Myxilla 9, 49 
lillei, ~lycale 29 
lipochela, Artemisina plumosa var. 73 
lipochela, Clathria 9, 69 
lobularis, Ossarella 8, 29 
lougispinna, Monos)Tinga 7, 15 
Jongispinna, Tribrachion 15 
longurioides, Hymedesmia 9, 64 
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longurius, Jlymedesmia 64 

macrochela, Mycale 8, 32 
macrodon, Dolichacantha 9, 68 
macrorhaphis, Biemna 46 
magellanica, Esperella 29 
magellanica, Esperia 29 
magellanica, Gellius carduus var . 102 
magellanica, Halichondria 107 
magellanica, Halisarca dujardini var. 112 
magcllanica, Mycale 8, 29 
rnagellanica, Spongia i 1, 1 IO 
magna, Myxilla 49 
major, Amphilectus rugosus var. 39 
major, Esperiopsis rugosa var. 39 
rnammiformis, Esperella 30 
mammiformis, Mycale 8, 30 
mammillaris, Polymastia 26 
mani, Cladorhiza 8, 35 
maori, St.elletta 7, 13 
mariana, Axinella 10, 83 
mariana, Ectyomyxilla, 10, 76 
mariana, Myxilla 76 
massa, Myxilla mariana var. 76 
massa, Petro sia similis var. 91 
massa, Tedania 59 
meandrina, Desmacidon 44 
meandrina , Plumocolumella 8, 44 
megachela, Jsodictya delicata 8, 41 
mediterranea. Plakina trilopha 12 
Meliiderma 8, 36 
membranacea, -Ophlitaspongia 70 
membranosa, Dendrilla 11, 111 
metaclada, Tethyopsilla 21 
metaclada, Teti Ila 7 , 21 
microchela, Homoeodictya 43 
microchela, lsodictya 8 , 43 
microchela, Platychalina 43 
Microciona 10, 76 
microsigma, Craniella sagitta var . 19 
m ic rostomu s, Su beri tes 25 
Microxina 11, 106 
miniac!'um, Eurypon 10, 84 
minima, Aplysina 11, 1IO 
min.ir, Mycale acerata var. 33 
mollis, Myxilla 9, 49 
mollis, Pseudosuberites 10 , 88 
mollis, Suberites 88 
monilifera, Pachastrella 7, 18 
monolopha. Placina 12 
monolopha, Plakina 7 , 12 
Monosyringa 7 , 15 
monticularis. Cinach)Ta vertex var . 21 
montiniger , Suberites 8, 25 
moruliformis, Cladorhiza 8, 36 
Mycale 8, 29, 33 
Mycaliidae 8, 29 
Myxichela 9, 54 
Myxilla 9, 49 
Myxillidae 9, 49 
Myxodoryx 10, 76 

nexus, Bipocillopsis 10, 80 
nidificata , Axociella 10, 70 
nidificata, Ophlitaspongia 70 
ni i•ea , Gellius glacialis var. 103 
nobile, Ectyodoryx paupertas 10, 79 

nobilis, Myxilla 79 
nodosa, Haliclona it, 101 
nodosa, Reniera 101 
no vae-zealandiae, Chalina oculata var. 107 
novae- zealandiae, Guitarra antarctlca 45 
novae-zealandiae, Myxilla 50 
novae-zealandiae, J aspis 7, 14 
nudus, Pseudosuberites 10, 89 

obae, Asbestopluma 8, 35 
obliquidens, Homoeodictya 40 
obliquidens, Isodictya 8, 40, 41 
oculata, Dysidea 11, 109 
oculata, Spongelia 109 
0 ligoceras 11, 109 
Ophli taspongia 10, 70 
Oscarella 8, 29 
Oscarellidae 8, 29 
ostia-magna, lophon chelifer 56 
oxea ta. Tedania -9, 61 

Pachastrella 7, 18 
pachyderma, Hemigellius 11, 105 
Pachypellina 11, 105 
pachy rrhabdus, Craniella sagitta var. 19 
panicea, Halichondria 10, 90 
panicea, S pongia 90 
papi/latum, Tentorium 25 
papillatus, Suberites 25 
papilla/us, Suberites caminatus var. 25 
patagonica, My:rilla nobilis var. 79 
patagonica, Stylostychor, nobile var. 79 
pattersoni, lophon 56 
pauci sp iculus , Rbapbidopblus 10, 75, 87 
pauper, Clatbria 9, 69 
paupertas, Ectyodoryx 79 
pedunculata, Haliclona 11 , 98 
pedunculata, Pachychalina 98 
pellita , Mycale 29 
Penares 7, I 4 
penicillata, Chalina 98 
penicillata, Haliclona 11, 98 
penicillata, Reniera. 98 
phakelloides, Gellius 101 
phakelloides, Haliclona 11, IOI 
phakelloides, Sigmaxynissa 101 
Phelloderma 8, 39 
pilosa , Gellius 99 
pilosa, Haliclona 11, 99 
pilosa, Myxichela 9, 54 
pilosus, A mphilutus 54 
pistillaris, Myxilla 9, 50, 51 
Plakina 7, 12 
Plakinidae 7, 12 
Plica tellopsis 10, 86 
Plocamia 9, 66 
Plocamiidae 9, 66 
Plumocolumella 8, 44 
plumosa , Artemisina 10, 73 
plumosa, Ectyodoryx nobilis var. 79 
plu rico rnis, Jopbon 56 
Poecillastra 7, I 7 
Polymastia 8, 26 
porosa, Reniera cinerea var. 96 
profunda, Esperiopsis 8, 38 
profunda, Mycale 8, 31 
proletaria, Haliclona tO, 94 
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432 proletaria, Reniera 94 
p rostata, Halichondria 90 
Proteleia 8, 28 
proximum, A lebion 56 
proximum, lophon 9, 56 
Pseudanchinoe 10, 72 
Pseudosuberites 10, 87 
purpurea, Stelletta 7, 14 

radiatum, Phellodcrma 8, 39 
radiatus, Iophon 9, 57 
radiatus, lophon 56 
radiatus, lophonopsis 56 
radiatus, lophonopsis 57 
ramilobosa, Dendoryx 78 
ramilobosa, Ectyodoryx 10, 78, 79 
ramcus, Axociella 10, 70 
ramosa, Desmacidon 45 
ramosa, Plumocolumella 8, 45 
ramosus, Suberites 87 
Raspailia 10, 85 
reticularis , lophon proxirnurn var. 56 
Rhabdermia 10, 90 
Rhaphidophlus 10, 7 5 
rhaphidophora, Hymenancora 9, 65 
Rhizaxinella 10, 89 
rossi, Mycale 29 
ru biginosa, Hymeniacidon 10, 94 
rubiginosa, Thieleia 94 
rudis, Gellius 100 
rudis, Haliclona 11, 99, 100, 102, 104. 

105 
rudis, Hemigellius 100 
rufa, Hymenancora 9, 65 
rufa, Hymerrhaphia 65 
rufa, Leptosia 65 
rugosus, Arnphilectus 8, 39 
rugosus, Esperiopsis 39 

sagitta, Tethya 19 
sandalinum, Stelletta 13 
senilis, Suberites 26 
schoenus, Sphaerotylus 8, 28 
schulzii, Pachastrella ·17 
schulzii, Poecillastra 7, 17 
scotiae, Esperiopsis 8, 38 
scotti, Reniera 96 
setifer, Desmacidon 41 
setifer, H omoeodictya 41 
setifer, lsodictya 40 
setifer, Isodictya 8, 41 
setifer, Platychalina 41 
sigmatifera, Guitarra 45 
similis, Petrosia 91 
similli ma, H omoeodiclya kerguelensis \'ar. 42 
simillima . Isodiclya kerguelensis \'ar . 42 
sirnplc-x, Microxina 11, 107 
simplex, Polymastia isidis var, 26 
simplex, Trinacophora 107 
sumo vi, lotrochota 9, 52 
sp.,Adocia, Koltun 11,104 
sp., Asbestoplurna, K o I tu n 8, 35 
sp.,Cladochalina, Koltun 11, 108 
sp. 1, Halichondria, Hen ts ch e I 

(1914) 91 
sp. (b), Halichondria, R i d I e y and 

D end y (1887) 90 

sp., Halisarca, Topsent (1902) 112 
sp., Hymeniacidon, Tops en t (1908) 

92 
sp., Hymeniacidon, H e n ts c h e 1 (1914) 

93 
sp., Reniera, Hen ts ch e 1 (1914) 109 
sp., Rcniera, Topscnt (1908) 109 
sp., Reniera, Tops en t (1913) 109 
sp., Reniera, Tops en t (1917) 109 
sp . , Mycale, K irk pa tr i ck (1908) 

29 
sp., Mycale, Thiele (1905) 29 
spatulatus, lophon 9, 56, 57 
sphaerica, lnilatella 48 
Sphaerotylus 8, 27 
sphaerulosa, Mycale acerata var. 33 
spinata, Tedania 9, 63 
spinata, Trachytedania 63 
spinigera, Desmacidon 41 
spinigera, lsodictya 41 
Spongia 11, 110 
Spongiidae 11, 110 
spongiosa, Haliclona 11, 99 
spongiosa, Lissodendoryx 49 
spongiosa, Myxil!a 49 
spongiosissima, Chalina 95 
spongiosissima, Haliclona 11, 95 
spongiosus, Gelliodes 99 
stellatus, Suberites microstomus var. 25 
Stelletta 7, 13 
Stellettidae 7, 13 
stipitata, Chondrocladia 36 
stipitata, Meliiderma 8, 36 
stipitata, Stylocordyla 24 
stipitatus, Calyx 105 
strongyla, Arternisina 73 
stylifera, Crelia 9, 67 
stvlifera, Tetilla 20 
St.ylocordyla 8, 24 
Stylocordylidae 8, 24 
styloderrna, Lissodendoryx 9, 54 
Stylotellopsis 9, 66 
SuberitR.s 8, 25 
Suberitidae, 8, 25 
subtriangularis, Thalysias 91 
sulcatus, Pseudosuberites 10, 87 
sulcatus, Suberites 87 
sulphurea, Aplysilla 11, ft 1 
supratumescens, Axinella 84 
supratumesce ns, llomaxinella 84 
~ymmetrica, Esperiopsis 8, 37 

tabernacula, Reniera 91 
tantula, Oceanapia 59 
tantula, Tedania 9, 59, 60 
tarantula, Paratedania 59 
Tedania 9, 59 
Tedaniidae 9, 59 
tenella, Adocia 11, 104 
tenellus, Gellius 104 
terra-novae, Clathria 72 
terra·novae, Dictyociona 10, 72 
Tetilla 7, 19 
Tetillidae 7, 19 
Tetraxonida 7, 11, 12 
Thenea 7, 15, 17 
Tbeneidae 7, 15 
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433 thielei, Ophlitaspongia 10, 70 
topscnti, Acheliderma 10, 75 
topsenti, Chalina 96 
topsenti, Haliclona 11, 96 
topscnti, Reniua 96 
topsenli, Sul>erella 25 
tornotata, Myrilla 77 
torquata, Hymeniacidon 10. 92 
toxifera, Pscudanchinoe 10, 72 
toxifera, Stylostichon 12 
toxipraedita, Clathria 9, 68 
toxophila, Isodictya 8, 43 
tremulus, Gellius 104 
Triaxonida 11 
tridens, Mycale 8, 31 
tridentata, Cladorhiza 8, 35 
trigona, Homoeodictya 41 
trilopha, Placina 12 
trilopha, Plakina 7, 12 
trirhaphis, Tedania 9, 62 
trulli/era, lophon pluricornis var . 57 
truncata, Petrosia 91 
tubifex, Crellina 9, 67 
tubulosa, Artemisina 10, 74 
tul>ulosa, lnflatella 48 
tylacantha, Ectyomyxilla mariana var. 76 
tylacantha, Myrilla mariana var. 76 
tylotaster, Penares 7, 14 
tylotornota, Mycale 8, 32 
tylotoxus, Ge!lius 101 
tylotoxus, Haliclona 11, 101 

unguifera, Hymedesmia 9, 64 
unicorni1, lophon 56 

validissima, Dasychalina 11, 107 
validissima, Platychalina 107 
vanhii/Jeni, Sphaerotylus capitatu, var. 28 
vanholfeni, Tedania 9, 60 
variabilis, Halichondria 10, 91 
variabilis, Hircinia 11, 111 
variabilis, Petro1ia 91 
variahilis, Schmidtia 91 
variolosa, Tedania 55 
vermiculata, Arinella 85 
vermiculata, Bubaris 10, 85 
vermiculata, Hymeraphia 85 
verrucosa, Haliclonissa 11, 102 
verrucosa, Homoeodictya 41 
verrucosa, Isodictya 41 
verier, Cinachyra 21 
vestibularis, Desmacella 9, 47 
vestibularis, Tylodesma 47 
vestigifera, Geodinella 7, 19 
villosa, Esperia 38 
villosa, Esperiopsis 8, 38 
vireos, Chalina 97 
vireos, Haliclona 11, 97 
vireos, Reniera 97 

werthi, Acanthoxa 9, 68 

zetlandica, Hymedesmia fi5 
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