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New arcturid species Neoarcturus vinogradovae sp. n. and Acantharcturus /ongip/eon 
sp. 11. from the Lorie Trench and Neoarcturus cochlearicornis sp. n. from the South 
Sandwich Trench are described and illustrated. Both species of Neoarcturus are 
eyeless, A cantharcturus longipleon has small eyes without dark pigment. 
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Introduction 

This paper is the third of series of papers 
on Antarctic deep-sea arcturids collected by 
the research vessel "Akademik Kurchatov" 
in 1971. In two previous papers six hadal 
species· of the family Arcturidae from depths 
exceeding 6000 meters were described (Kus
sakin & Vasina 1994, 1995). In this paper the 
authors deal with arcturids collected from 
low abyssal depth's between 4680 and 5480 m. 
Two species, Neoarcturus vinogradovae sp. n. 
and Acantharcturus longipleon sp. n., were 
sampled by trawl from depths 5450-5480 m 
in the Scotia Sea north of South Orkney Is
lands (Lorie Trench). The fauna dominated 
by holothurians Elpidia spp. and contains 
various species of Demospongia, Actinaria, 
Solenogastres, Gastrop::>da, polychaets (Ma
cellicephala, Kesun, Terebellidae), crusta
ceans Cumacea and Amphipoda, echino
derms Brisingidae and Ophiuroidea, ascidi
ans and Iiparid fishes Careproctus (Vinogra
dova & al., 1974). The third species, Neo
arcturus cochlearicorni s sp. n., is described 

· fro.m a single male collected in the South
Sandwich Trench at depth 4680-4704 m. The
abundant fauna is dominated by holothuri
ans Elasipoda and echinoids Pourtalesiidae
(Vinogradova & al., 1974). Unfortunately,
an species arexepresented only by single or
few partly damaged specimens.

The types hav,� been deposited in the Zoo
logical Institute, Russian Academy of Sci
ences, St.Petersburg. 

Neoarctums vinogradovae sp. n. 
(Figs 1-14) 

Holotype. cl, No. 1/69412, 11.5 mm long, R/V 
"Akad. Kurchatov'', Sta. 909, 29.Xl.1971, 60° 12' 9" 
S, 43° 59' W - 60° 13' 5" S, 44° 00' W, 5450-5480 m 
depth, trawl. 

Paratypes. 2 !;', No. 2/69413, 2/69414, 11.2 and 
10.3 mm long: 

Description of ho lo type. Body (Fig. l) sub
cylindrical, its l,ength 5.1 times. body width 
across pereonite: 2. Dorsal surface of body 
finely granular, covered with short, stout, 
conical, blunt spines. Cephalothorax with
out eyes; frontal margin evenly concave; an
terolateral angles right; lateral margins with 
small conical tubercles; dorsal surface with 2 
pairs of short dorsomedial spines and 1 pair 
of small dorsolateral tubercles. Pereonite l 
fused with cephalothornx, but distinctly 
marked by wide transverse groove; antero
lateral angles slightly produced and pointed. 
Pereonites 1-3 subequal; pereonite 4 about 
1.2 times as long as pereonite 3; pereonites 6 
and 7 shortest. Dorsal surface of pereonites 
1-4, 6 and 7 with 2 pairs, pereonite 5 with 3
pairs of short blunt conical tubercles ar
ranged i.n transverse rows. All pleonites
fused . with pleotelson, but pleonite 1 sepa
rated by distinct suture, pleonite 2 by dis-
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Fig. 1. Neoarcturus vinogradovae sp. n., male, holotype 
dorsal view. 

tinct groove, pleonite 3 by shallow trans
verse groove. Dorsal surface o:f anterior 
three pleonites each with 4 small tubercles 
arranged in a transverse row. Third pleonite 
bearing 2 relatively large lateral spines. The 
rest of caudal part of pleotelson short about 
equal in length to pleonites 1-3 co�bined 
with a pair of stout short spines; apex nar� 
rowly rounded; dorsal surface covered with 
t_ubercles. Antenna I (Fig. 2) exceeding distal 
margin of third peduncular artide of an
tenna 2; peduncle a little longer than flagel
lu_m; second peduncular article longest,
shgthly longer than first article and twice 
longer_ than third peduncular article. First 
tlagella:r article very short, in form of 
oblique ring; last article long, with 11 groups 
of 2 aesthetascs and 2 simple setae; antennu
lar tip with 3 simple setae. Antenna 2 shorter 
than body; peduncular articles 4 and 5 long 
and slender; fifth article longest, 1.2 times 
longer than fourth article; fou:rth article 
twice as long as third article. Surface of 
pedunclular articles 2-4 densely covered with 
minute acute scales. Flagellum (Fig. 3) with 
3 articles; first article longest. Mandible 
(Fig. 4) pars incisiva with 4 chitinized teeth· 
molar process with broad· grinding surfac; 
and with a few simple setae on mediolateral 
m�rgin. Lacinia mobilis of right mandible 
(Fig. 4b) smaller than pars incisiva, with 3 
thin teeth of similar size and row of 5 thick 

setae; lacinia mobilis of left mandible (Fig. 
4a) with_ l strong tooth, 3 thin teeth and a 
row of 3 spine-like setae. Lateral endite 'Of 
maxilla I (Fig. 5) distally curved medially; 
ape� with � strong chitinized curved spines; 
medial end1te smooth, with 3 long setulated 
setae. In_ner · endite of maxilla 2 (Fig. 6)
broad, with round distal margin bearing api
cally and along distal half of medial margin 
about 14 long setae, covered with long setu
les all around; medial endite with 3 long se
tae, outer endite with 5 setae. 
. Maxilliped (Fig. 6) epipodite oblong-oval,
its surface densely covered with small scales. 
Endite broad, bearing distal row of about I 0 
spine-like setae and 4 setae below this row· 
coupling hooks absent. Third and fourth 
palpal articles longest, equal in length; sec
ond articl� 1.5 times last article length; all_ 
palpal _articles with long setae, mostly cov
ered with small setules in upper part. Pere
opod I (Fig. 8) far shorter than pereopods 2-
7; b�sis longest, with 3 distal long setae, its 
proximal half covered with minute scales· 
carpus shortest, trapezoidal; propodus oval'. 
subchelate, as long as ischium and merus 
combined and slightly shorter than. basis· 
dactylus slightly shorter than propodus, with 
2 claws and I seta in between. Ventral sur
face of propodus with few setae most on 
medial part; mediodorsal side or' propodus 
forming a slightly concave "spoon"; curved 
dorsolateral surface with long feather-like 
setae arranged in 5 transverse rows. Pere
opods 2-4 (Fig. 9) similar, long. Pereopod 4 
longest, _bas!s longest, I. I times linear carpus
length; 1�chmm shortest, 0:5 carpus length; 
merus shghtly longer than ischium; propod
us and dactylus equal in length, each 1.5 
times longer than ischium; dorsal claw slen
der, about 0.3 times of total dactylus length. 
Surface of basis-carpus of pereopods 2-4 
covered with minute scales, posteromedial 
m�rgins of these_ articles with long filter
spmes; dactylus without long spines or setae; 
anterolateral margin of propodus with 1-2 
long simple setae. Pereopods 5-7 shorter and 
a little stronger than pereopods 2-4; basis 
longest; anterior surface' of ischium merus 
carpus and propodus edged with thin setae: 
anterolateral margins of propodus and car� 
pu_s with 3 !ong spines. Basis of pereopod 6
(F!g. 10) shghtly longer than propodus; is
chmm as long as dactylus· merus shortest 
slightly shorter than carpus; dorsal cla; 
short, n�arly 0.23 of total dactylus length. 
Sympod1te of pleopod I (Fig. 12) long, with 
lateral row of 11 comparatively long pointed 
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Figs 2-7. Neoarcturus vinogradovae sp. n., male, holotype. 2, antenna I; 3, flagellum pf antenna 2; 4a, left mandible; 
4b, right mandible; 5, maxilla I; 6, maxilla 2; 7, maxilliped. 
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Figs 8-14. Neoarcturusvinogradovae sp. n., male, holotype. 8, pereopod I; 9, pereopod 4; 10, pereopod 6; 11, penis; 
12, pleopod I; 13, pleopod 2; 14, uropod. 
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. Figs 15-17. Neoarcturus coch/earicornis sp. n., male, holotype. 15, lateral view; 16, head, dorsolateral view; 17, 
pleon, lateral �iew.

teeth, on opposite side row of 6 coupling se
tae. Exopodite broad, with large broad dis
tolateral lobe, ridge and lateral row 6f long 
sefae· distomedial lobe with 5 long setae; en
do\po

,
dite narrow, with 7 long and 2 short 

marginal setae. Sympodite of pleopod 2 
· (Fig. 13) rather short, endopodite with long,
stiletto-like appendix masculina. Uropod
(Fig. 14) densely covered with small tuber
cles; shorter ramus with 3 small setae.

Description of paratypes. Female. Dorsal
ornamentation much as in male, but pere
onites 2-4 broader.

Etymology. This species is named in hon
our of Dr. Nina Vinogradova (Institute of
Oceanology, Moscow) who has contributed
much to the knowledge of deep-sea fauna and

'participated in collecting of this material.
Remarks. N. vinogradovae differs mark

edly from the most antarctic species of Neo
arcturus in having much smaller subterminal
dorsolateral spines of pleotelson. From N.

patagonicus (Ohlin) and African species, N.

vinogradovae can be distinguished by the
presence of two pairs of strong acute spines
on the lateral margins of pleotelson in front
of sub terminal spines.

Neoarcturus cochlearicornis sp. n. 
(Figs 15-30) 

Holotype. cl, No. 1/69415, 12.0 mm long, R/V 
"Akad. Kurchatov", Sta. 870, 29.Xl.1971, 55° 07' 3" -
55° 08' S, 25° 02' 9" -- 25° 01' W; 4704-4680 m, trawl. 

Description of holotype. Bo�y (�ig. 1_5)
slender, elongate, nearly cylmdncal; its 
length about 6 times body width across 
pereonite 2. Dorsal surface of body covered 
with tubercles, without dorsal spines, except 
a pair of anterior, "supraocular" spines in 
form of broad, flat, anteriorly curved, fron
tally dilated protuberances with concave in
terior surface (Fig. 16). Dorsal medial part 
of cephalothorax behind anterior protuber
ances strongly convex, elevated, with a pair 
of tubercles. Frontal margin concave, with 
straight medial part; anterolateral corners 
rounded. Eyes absent. Pereonite I fused with 
cephalothorax, but distinctly separated by 
deep transverse groove and short lateral in-

. cision; anterolateral margins with a pair of 
short points. All pereonites with broad tu
berculose posterior transverse ridge. Pereo
nites 1-4 each with I pair of anterior subme
dial tubercles. Pcreonites 2-7 with broad su
pracoxal elevations. Pereonites 2-5 about 
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Figs 18-23. Neoarcturus cochlearicornis sp. n., male, holotype. 18, antenna 1; 19, flagellum of antenna 2; 20, right
mandible; 21, maxilla 1; 22, maxilla 2; 23, maxilliped.
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Figs 24-30. Neoarcturus cochlearicornis sp. n., male, holotype. 24, pereopod 1; 25, pereopod 4; 26, pereopod 6; 27, 
penis; 28, pleopod 1; 29, pleopod 2; 30, uropod.
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equal in length; pereonites 6 and 7 slightly 
shorter. Pleon about 0.3 I times as long as 
body. First pleonite separated from remain
der of pleotelson by distinct suture; pleonites 
2 and 3 fused with pleotelson, marked only 
by grooves. Pleonites I and 2 narrower than 
last pereonite and pleonite 3. The rest of 
caudal part of pleotelson nearly 1.26 times 
longer than pleonites 1°3 combined and 
slightly narrower than pleonife 3. Dorsal 
surface of pleotelson (Fig. 17) covered with 
numerous small tubercles. Caudal margin of 
pleotelson narrowly rounded, without late
rocaudal spines. Antenna I (Fig. 18) slightly 
surpassing middle of third article-of antenna 
2; peduncle' I .4 times as kmg as flagellum; 
first peduncular article slightly longer and 
nearly 2.5 times broader than second article; 
third article shortest, about 3 times shorter 
than second article. First flagellai- article 
forming very short ring; distal arhcle longer 
than peduncular articles 2 and 3 combined. 
Antenna 2 shorter than body; ,peduncular 
articles increasing in length from I to 5; arti
cles 4 and 5 slender, article 5 nearly 1.2 times 
longer than artide 4 and 2.3 times longer 
than article 3. 3�articled flagellum (Fig. 19) 
nearly twice shorter than distal peduncular 
article; article I longest, article 2 shortest; all 
flagellar articles laterally with short simple 
bristles. Pars incisiva of right mandible (Fig. 
20) with 4 chitinized teeth; lacinia mobilis
much smaller than pars incisiva, with 2 dis
tal teeth and I long seta. Molar process with
broad grinding surface, acute distomedial
tooth and several mediolateral simple setae.
Lacinia mobilis of left mandible with 2 distal
teeth and a row of 3 proximal setae. Lateral
endite of maxilla I (Fig. 21) distinctly curved
medially in distal part, apex with 7 strong
chitinized curved spines; medial endite with
3 Jong setulated setae. Inner endite of max
illa 2 (Fig. 22) broad, with 8 long setulated
setae; medial and outer endites each with. 3
long setae.

Maxilliped (Fig. 23) epipodit'e broadly 
lanceolate, with numerous short marginal se
tae; endite broad, bearing 3 setulated distal 
setae; coupling hooks absent. Third palpal 
article longest, three distal articles with Jong 
setae. Pereopod I (Fig. 24) far shorter than 
pereonites 2-7, with Jong ventral �etae but 
without spines; basis longest, with several 
Jong distoventral setae; carpus subtriangu
lar, shortest, twice shorter than ischium; 
subchelate propodus oval, 2.2 times as Jong 
as wide; propodus slender, shorter than is
chium and merus combined, with 2 compra
tively short claws and I seta in between; dor
sal claw I 0.66 times as long as ventral claw. 

Pereopods 2-4 similar, pereopod 4 (Fig. 25) 
longest; all articles without setae on dorsal 
side and with long filter spines on ischium, 
merus, carpus and propodus; dactylus with
out filter spines; carpus longest, that of sec
ond pereopod 1.2 times longer than pro
podus, 1.3 times longer than dactylus or is
chium and merus combined. Dactylus with 2 
claws and a seta in between; dorsal claws 
long, slender, about 46% total length of dac
tylus, ventral claw short. Pereopod_s 5-7 (Fig. 
26) stronger than pereopods - 2-4; basis long
est, twice longer than shortest merus or car
pus; propodus slender, oblong, slightly
shorter than basis, anterior surface with one
row of 7 short spines and one anterodistal
seta; anterior surface of merus with 2, cor
pus with 3 spines plus cluster of 5-6 spines.
Dactylus about 0.8 times propodus length,
with 2 short claws and spine between them.
Dorsal surface of propodus and dactylus
with several setae. All pleopods similar, with
marginal plumose setae. Sympodite of
pleopod 1 (Fig. 28) with many small teeth
like structures. Endopodite of pleopod 2
(Fig. 29) with long stiletto-like appendix
masculina being far longer than endopodite.

Uropod (Fig. 30) covered with small tu
bercles; posterior half of medial margin with 
several long setae; greater and smaller ramus 
each with 2 small spine-like setae. 

Etymology. "Cochlearicornis", adjective, 
from Latin nouns "cochlear" (spoon) and 
"cornu" (horn), means "provided with , 
spoon-like cephalic spines". 

Remarks. Neoarcturus cochlearicornis sp. n. 
can be easily distinguished from all Antarc
tic species and the African species N. biseri
alis (K.ensley), N. dayi (K.ensley), N. halei
(K.ensley), N. longispinis (Kensley), N. nor
denstami (K.ensley), N. omatus (Kensley), N.
oudops Barnard (type species), N. quadri
cornis (Kensley), N. similis (Barnad) and N.
youngi (Kensley) by the absence of latero-
caudal spines or lateral angles of pleotelson. 
From the African species N. barnardi (Ken-
sley), N. /aevis (Kensley) and female of N.
oudops .devoid of these angles, N. coch/eari-.
cornis can be discerned by the presence of 
long cephalic horns. 

Acantbarcturus longipleon sp. n. 
(Figs 31-44) 

Holotype. d, No. 1/69416, 17 mm long, R/V
"Akad. Kurchatov", Sta. 909, I0.XIl.1971, 60° 12' 9" 
S, 43° 59' W - 60° 13' 5" S, 44° 00' W, 5450-5480 m, 
depth, trawl. 
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Paratypes. c”, No. 2/69417, 14 mm long; 2 9, 9 and 
11 mm long, the same station.

Description of male holotype. Body (Fig. 
31) elongate, subcylindrical, but with lateral
parts of pereonites dilated and prolonged
into stout lateral spines. Body length about
5.5 times its width without spines (length
14.2 mm, width without spines 2.6 mm).
Dorsal surface of cephalothorax and
pereonites 1-4 with long, thin, acute spines;
dorsal surface of pereonites 5-7 and pleotel- 
son only with short spines or conic tubercles.
Pereonite 1 fused with cephalothorax, de
marcated by short but distinct lateral inci
sion. Eyes lateral, small, round, without
dark pigment, their colour pale yellowish- 
grey, the same as in the rest of the body.
Frontal margin deeply concave, with nearly
straight median third; anterolateral margin
subrectangular, lateral margin nearly
straight; one pair of thin supraocular spines
curved frontolaterally above eyes; posterior

r to these spines one pair of low rounded sub- 
medial elevations. Anterolateral and pos
terolateral angles of pereonite 1 with minute 
spines; dorsal surface with transverse row of 
4 spines. Pereonites 2-5 subequal in length; 
pereonite 6 slightly shorter; pereonite 7 
shortest, about 0.65 times as long as 
pereonite 4. Pereonites 2-4 with transverse 
row of 4 dorsal thin spines; submedial dorsal 
spines shorter than dorsolateral ones, espe
cially on pereonite 4 where submedial spines 

. are very short, obsolete. Pereonites 5-6 with 
small conic tubercles, pereonite 7 with min
ute elevations instead of dorsolateral spines; 
mediodorsal spines or tubercles absent. 
Pleonite 1 fused with pleotelson; pleonites 1- 
3 demarcated by obvious transverse grooves. 
Pleotelson length slightly less than two-fifths 
of body length. Pleonites 1 and 2 with low 
conic lateral tubercles, pleonite 3 with long 
stout lateral spines. Dorsal surface of 
pleonite 3 with wide round elevation, behind 
this elevation a pair of submedial small 
rounded elevations. Caudal part of pleotel
son tapering to long, pointed terminal proc
ess. Aiitenna 1 (Fig. 32) flagellum longer 
than peduncle; first peduncular article 
broadest, nearly 2.4 times broader than arti
cle 2, with one lateral feather-like bristle; 
second peduncular article longest, slightly 
longer than basal article 1 and 1.5 times 
longer than third article. First flagellar arti
cle forming very short ring; distal half of 
long distal article with 9 groups of two aes-

Fig. 31. Acantharcturus longipleon sp. n., male, holo
type, dorsal view.

thetasks, each bearing two simple setae. An
tenna 2 damaged in all specimens. Third 
peduncular segment nearly 1.4 times longer 
than fourth segment, both segments with 
stout distal spine; flagella lost. Left mandible 
(Fig. 33) pars incisiva with 4 chitinized teeth; 
lacinia mobilis with 2 teeth and row of 5 
thick pointed setae; molar process with 
broad grinding surface and a few simple se
tae on mediolateral margin. Lacinia mobilis 
of right mandible (Fig. 34) with 3 thin teeth 
and row of 4 spine-like setae. Lateral endite 
of maxilla 1 (Fig. 35) slightly curved me
dially, apex with 8 strong chitinized spines; 
medial endite with 3 strong setulated setae, 
with inner margin bearing row of simple se
tae; inner endite of maxilla 2 (Fig. 36) broad, 
with round distal margin bearing about 12



Figs32-37. Acantharcturuslongipleon sp. n., male holotype. 32, antenna 1; 33, left mandible; 34, right mandible; 35, 
maxilla 1; 36, maxilla 2; 37, maxilliped.
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Figs38-44. Acantharcturus longipleon sp. n., male, holotype. 38, pereopod 1; 39, pereopod 4; 40, pereopod 7; 41, pe
nis; 42, pleopod 1; 43, pleopod 2; 44, uropod.
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long, setulated apical setae; medial endite 
with 2 and outer endite with 3 long setae 
nearly equal in length.

Maxilliped (Fig. 37) with long-oval epipo
dite slightly exceeding distal margin of pal
pal article; strong, broad subrectangular en
dite bearing distally about 9 short spine-like 
setae arranged in marginal and submarginal 
rows. Third palpal article longest, slightly 
longer than fourth article and 1.5 times 
longer than smallest last article; articles 3-5 
covered with brush of long, usually setulated 
setae. Pereopod 1 (Fig. 38) far shorter than 
pereopod 2; basis slightly longer than dacty
lus, without spines, with distoventral wisp of 
long simple setae. Ischium and merus com
bined slightly shorter than basis, with few 
long setae. Merus and carpus dilated; carpus 
trapezoidal. Carpus, propodus and dactylus 
covered with numerous long setae, especially 
along ventral margin. Propodus longest, ob
long, weakly dilated, with ventral margin 
and slightly convex dorsal margin. Dactylus 
moderately dilated; with straight setose ven
tral margin and broadly rounded dorsal 
margin; claws feeble, colourless, short; distal 
claw about twice longer than ventral claw. 
Pereopods 2-4 (Fig. 39) similar; pereopod 4 
largest. Pereopod 2 merus about 1.5 times as 
long as ischium; distodorsal angle produced 
in thick stout spine; carpus long, linear, 
nearly 1.5 times longer than merus; pro
podus slightly curved, a little longer than 
carpus; dactylus slightly shorter than merus, 
with short thin distal claws. Ischium, merus, 
carpus and propodus of pereopod 2-4 with 
comparatively small number of long filter se
tae near ventral margin; dactylus without fil
ter setae. Pereopods 5-7 (Fig. 40) shorter 
than pereopods 2-4. Pereopod 7 basis long
est, nearly 1.5 times longer than ischium; 
propodus and dactylus about equal in 
length; carpus smallest, twice shorter than 
propodus; merus nearly 1.5 times longer 
than carpus. Ventral margin of merus and 
carpus coarsely serrated, with three and 
propodus with five triangular protrusions of 
various size, each bearing short stout spine. 
Sympodite of pleopod 1 (Fig. 42) long,, with 
lateral row of a few serrations and a row of 4 
coupling setae on opposite margin. Sympo
dite of pleopod 2 (Fig. 43) rather short, en
dopodite with long stiletto-like appendix 

masculina much exceeding distal margin of 
endopodite.

Uropod (Fig. 44) finely granular in central 
portion of medial surface; distal article com
paratively slender and long; smaller ramus 
not discernible.

Paratype female. Ovigerous female similar 
in morphology to adult male in all but sec
ondary sexual characters. Pereonites 2-4 di
lated; body length fore times body width 
across pereonite 3 (length 12.8 mm, width 
3.2 mm).

Etymology. The specific epithet is from the 
Latin "longus" (long) and Greek "pleon" 
(abdomen).

Remarks. Only two species of the genus 
Acantharcturus were known so far: A. acuti- 
pleon Shultz, 1981 (type species) and A. 
acanthurus (Monod, 1925), both from the 
West Antarctic (180-857 m depth). From A. 
acanthurus, the new species can be easily dis
tinguished by the acute, not bifurcate tip of 
pleotelson. In A. aculipleon, the dorsal 
spines are very long and present on all the 
somites of the body, whereas in A. longipleon 
they are short and absent on the last three 
pereonites and on the pleon, where instead . 
low conical tubercles are developed.

Acknowledgements

This work was supported by grant No. NZ4000 
from the International Science Foundation long
term research Grant Program and by grant No. 
NZ4300 from International Science Foundation and 
Government of Russian Federation.

References
Kussakin, O.G. & Vasina, G.S. 1994. Description of 

Globarcturus angelikae gen. et sp. n., the first 
Antarctic hadal arcturid from the South Sand
wich Trench (Crustacea, Isopoda: Arcturidae). 
Zoosystematica Rossica, 2(2), 1993: 241-245.

Kussakin, O.G. & Vasina, G.S. 1995. Antarctic 
hadal arcturids, with description of a new genus 
and five new species (Isopoda: Valvifera, Arcturi
dae). Zoosystematica Rossica, 3(2), 1994: 207-228.

Vinogradova, N.G., Kudinova-Pasternak, R.K., Mos- 
kalev, L.I., Muromtseva, T.L., Fedikov, N.F. 
1974. Some regularities of the quantitative distri
bution of the bottom fauna of the Scotia Sea and 
the deep-sea trenches of the Atlantic sector of the 
Antarctic. Trudy Inst. Okeanologii, 98: 157-182. 
(In Russian).

Received 3 August 1995




