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RESULTS OF SOVIET INVESTIGATIONS OF THE DISTRIBUTION AND ECOLOGY OF PELAGIC
SQUIDS (DEGOPSIDA) IN THE SOUTHERN OCEAN

Abstract

The USSR has carried out e long—=term investigation of
the distributlon and ecology of pelagle sguids
(Oegopsida) in the Southern Ocean. In 1965<1977 a total
of 326 squid specimens were collected at 124 statioms
with sampling by midwater nets. 125 specimens of that
total were identified as Brachioteuthis riigei. 1In
recent years (1978-1984) the collection was lncreased by
two or three dozen specimens mostly ldentifled as the
little—atudied Alluroteuthis antarcticus (family
Neuleuthidae). 14 species of squid are considered to
inhabit permanently the Southern Qcean. They belong to
9 families (13 genera). The pelagic squids are very
seldom caught by fishing mets in Antarctic waters and
data on squid beaks taken from sperm whale stomachs were
also considered.

Up—to-date descriptions of all fourteen species are
suggested. Where data are available the deacription
ineludes geographical distribution, habltat, size, food
diet and position of a species in a food weh. Such
description 1s also suggested for M. hamiltoni, the data
on which come only from beaks found in sperm whale
stomachs. All specles are divided into three major
groups in accordance with their hablraks
troplco—subtropicel, notal and Antarctic types.

In view of the absence of squid heaka in the bottom
sediments in the Antarctic, two hypotheses are

suggested : all squids migrate to the Antarctic in the
summer seasons from the sub-tropical amd notal areas, or the
abundance of the true meso— and bathypelagic squida is
very low.

It is proposed to concentrste future research on gquids
in the waters of high bloproductivity south of 60°S.

RESULTATS DES ETUDES SOVIETIQUES SUR LA REPARTITICN ET L'ECOLOGIE DES
CALMARS PEIAGIQUES (CEGOPSIDA) DANS L'OCEAN AUSTRAL

Résumé

L'URSS a mené une étude & long term sur la répartition et
1'écolegle des calmare pélaglques (Degopsida) dans 1l'océan
Austral. En 1965-77, au total, 326 spécimens de calmars
ont été prélevés a 124 stations par échantillonnage & I'aide
de filets mésopélagiques. Sur ce total, 125 spécimens ont

été identifiés comme &tant de 1'espéce Brachioteuthis riisei.




Au cours des dernidres années (1978-1984), la collectian s'est
élargie par le prélavement de deux ou trols douzaines de
spécimens identifiés pour la plupart comme faisant partie

de l'espice peu étudide Alluroteuthis antarcticus {famille

des Neuleuthidae). 14 ocspiéces de calmars habiteraient de
manitére permanente 1'ocdan Rustral. Ces espéces appartiennent
a2 9 familles (13 genres). Les calmars pélagiques ne sont que
trés rarement pris au filet dans les ecaux antarctiques et

les données provenant des becs de calmars trouvés dans les
estomacs de cachalots ont également £té dtudides.

Des descripticons trdg récentes de toutes ces guatorze

espices sont suggérées. Dans les cas ol les données disponibles
le pcrmettent, la description comprend la répartiticon
géographique, lhabitat, la taille, le régime alimentaire et

la position de l'espice dans la chalne alimentaire. Une
description semblable est également suggerée en ce gui

concerne l'esspéce M. hamiltoni, pour lagquelle les données

ne proviennent gue des becos trouvées dans les esctomacs de
cachalots. Toutes les especes sont réparties en tTrois

groupes principaux selon leur habitat: type tropico-subtropical,
type notal et type antarctigue.

Etant donné l'absence de becs de calmars dans les sédiments
de fond en Antarctigue, deux hypotheses ont été avancées:
tous les calmars émigrent en Antarctique au cours de la
saison d'étd, guittant les rdégions subtropicales et notales,
ou bien 1l'abondance des calmars proprement méso- et
bathypélagiques est tr2s faible.

On propose de concentrer les futures recherches sur les
calmars dans les eaux de haute bicproductivité au sud de
60°S.

PE3VIILTATH COBETCKHMX HUCCHENOBAHWH MO BOINPOCAM EBACMNPOCTPAHEHMA H
SKOJOTUY NEJIATHYECKHY KAJIBMAPOB {OEGOPSIDA) B KOKHOM OKERHE

Pesume

CCCP OHNA MpoeEeldcHa IoNTOoCcCpOYHad NporpaMmMa
HCCQNEemOBAHHA MO BONPOCY PACIPOCTPRHEeHHA H 3KO-
AOTHH TIeNlarmdyeckKHx kaneMapond (Oegopsida) B k-
HOM OreatHe. B 1965 -1977 r.rv. 6rUIO COGpPAHO B
obmel cnoxHocTH 326 O0O0pa3uoR kanemapos Ha 124
CTAHUIHAX MMpd MNOMOWH CPEemRernyfHHHEX TpanoB.
125 oBbpasnoE H3I obmero wHcaa OHENO oIpenesieHo
xax NpHHapgiexamMe kK BHMOY Brachioteuthis
riisei. B nHepmasHee ppeM= (1978-1984 r.r.} komi-
NexUHd OHIla MNONOIHEHA [ABRYMS HIH TDeMs [OI0KHHaMM
o6pa’los, olpenReneHHHX B GOIBAMHCTBE CAYYaeB
Kax TpHHamjexalo¥e X MaloH3IydYeHHOMYy Buoy Allu-
roteuthis antarcticus {cemeficTso Neuleuthi-
dae). CumTaercsa, uTo 14 BHIOOR KalbMaAPOB MOCTO-
AHHO Of6uTaeT P KxHOM OkeaHe., OHH mnpdHHagnexaT

¥ 9 cemercTeam (13 pomam). Menaruyeckue kKanb-
MapH OY2HE PEOKO BRIIABJHBAKNTCHA PHOQAOBHEHMH Ce-
TAMH B BOaxXx AHTAPHKTHHKH; OHNH PaACCMOTPEHEH TAaHK-—
X2 OaHHHES MO KAWBaM KAalbMapoB, HAHIEHHEM B Xe-
JAYONKAX KaDalgQTOoB.
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IIpennarawTcA HOBeHIMEe OIMCAHHA BSCceX YeTHpHano-
IIATH BHOCE. [IpH HaMMYHM COOTBETCTEYWMEX JXaH—
HHY ONUCAHMA BKJOYAWT B Cce6A reorpadHyecxoe
pacnpensieHHe, MecTO OGHTaHHA, pasMep, NHme-—
BOH pexuM M [MOJIOKeHHME BHIOA B TROGHUYCCKOA [LEIH.
Nopob6Hoe ONECAHHE TaKkKe NpeljaraeTcs ¥ IJd BH-
ma M. hamiltoni, DadHHHE MO KOTOPOMY OHUIH NOJIy-
YeHK TOJBKQO IO KJOBAaM, HAADEeHUBEM B HeJiyokax
KanaJoTos. Bce BUIH palpescHH HA TPH OCHOEBEHHE
TpYIIN B COOTBETCTBHH C HX MeCTOM OOHTaHHK:
TPOOMI&CKRO—CYSTPOIIMIECKHe, HOTAJLHEEEe H aHTADH-—
THYECKHE .

BeHAY OTCYTCTBHA KAWBOR KaJbMApPOE B HOHHHEX OT-
JIOKEeHHAY AHTAPKTHKH MMpemLlarakTcda ABe THMNOTESH:
BCE& KanbMaph MHIDHPYHNT B AHTADKTHKY BO BpeMA
JeTHero nepuola ¥s CYOHTPONHUESCKHX M HOTANLHHX
obrracrei, nAGO YHCHEHHOCTDh MNOIJIHHHO Meso— H
SaTHN2JarvyecCKknx KalbMapOR HABIACTCHA BeChMa
HHU3KOH .

[l[peonaraeTcda COCPENOTOYHTE bHyIOymee HCCIegopa-—
HHH KaJlbMAPOR B gonax BHCOKOHN GHONDOAYKTHBHO-
CTH, X WI'y OoT 607 .m.

RESULTADOS DE LAS INVESTIGACIONES SOVIETICAS SOBRE LA DISTRIDUCION Y
ECOLOGIA DE LOS CALAMARES PELAGICOS (OEGOFSIDA) EN EL OCEAND AUSTRAL

Extracto

La URSS ha llevado a gabo investigacioncs a largo plazo
scbre la distribucién y ecclogia de los calawares peldgicos
{Oegopsida) en el Qcéano Austral. En 1965-1977 se
recolectd un total de 326 especimenes de calamares en

124 estariones ¢on muestrece hechos por redes semipelagicas.
De dicho total 125 especimenes se identificaron como
Brachioteuthis riisei. Durante los idltimos afios

(1978-1984) la coleccidn se aumentd en dos o tres docenas
de especimenes la mayoria de los cuales han sido identifi-
cados cowo los poco estudiados Alluroteuthis antarcticus
{familia Neuleuthidae). Se considera gue 14 especies

de calamares habltan el Ocfano Austral permanentemente.
Pertenecen a 9 familias (13 génercs). Los calamares
pelégicos son gapturados muy raras veces por redes
pesqueras en las aguas antdrticas y tawmbién se considera-
ron los datos sobre los picos de calamar obtenidos de los
estdmagos de ballenas enanas.

Se sugileren deacripciones actualizadas todas estas
14 especies. Donde hay datos disponibles, la descripcicn
incluye la distribucidn geogrdfica, habitat, tamafio, dieta
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alimenticia, y la ubicacicdn de la especie en la red
alimenticia. Tal descripcidn también se sugiere

para M. hamiltoni, los datos sobre los cuales sdlo

ce aobtuvieron de los pices hallades en estdmagos de
ballanae enanas, Todas las especies guedan divididas
en tres grupcs principales segun sus habitats: tipos
tropicales-subtropicales, notales y antdrticos.

En vista de la abundancia de picos dc calamar en los
sedimentcs de fondo de la Antartida, se sugieren dos
hipStesis: teode calamar emigra a la Antdrtida en las
temperadas de veranc desde las dreas subtropicales y
notales, o la abundancia del verdadero calamar
mesopeldgicc y bathypeldgico es muy baja.

Se propone ccncentrar las investigaciones futuras

en los calamares de las aguas de alta bioproductividad
o]

al sur de los 605,
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Less 18 known of the squids of the Southern Ocean Lthan all other
groups of marine animals which nsually oceur in this vast reglom or migrate
into Antarctic waters in warmer seasons. Thia gap In our knowledge of the
group of Antaretic pelagic cephalopods seems to be due to the fact that
they are rarely caught by fighing gear and the main material available for
examination by apecialists is represented by samples from the stomach
contents of sperm whales taken in the Southern Ocean. The samples
collected by such indirect methods conslst primarily of beaks, sometimes
fregments of bodles, or very rarely Intact specimens of squid. Because of
rhis, it is difficult not only to study the blology and ecology of squids,

bnt even to identify species found in the stemschs of sperm whales.

A total of 326 specimena of Antarctic Squids vere collecked at 124
stations with midwater hauls in the Southern Ocean during studies carried
out by the Soviet Union in the years 1965-1377. O©Of that total, 125
specimens from 42 stations were 1dentified as Brachioteuthls rilsei

{Filippova, Yukhov, 1979). 1In recent yeare (1978-1984), the collectlon was

1ncreased by two or three dozen specimens taken during Antarctie
expeditions carried out by VHIRO and AZCherNIRO in certain areas of the
Southern Ocean. Most apecimens were identified as the little-atudied

Alluroreuthis antarcticus (famlly Neoteuthlidae) and as a result the firsc

description made by Odhner (1923) was completed and the identlficstion
description of the genus Alluroteuthls and family Neoteuthidae was changed
(Filippova, Yukhow, 1982; 1%83).

Although squids are not often found in the catches of pelagic
fishing gear, the collected data provide a general idea of the spatial
distributioun of species in the Southern Ocean. In turn, the analysis of
data on the distribution and feeding habits of the sperm whale, the
principle conasumer of squids, and materlal on apatial and quantitative
distribution of mejor Eood specles of squids (mesopelagic fish) indicate

certain ecological characteristice of thils group of nekbton animals.

Pelagic squids from the sub-order Degopslda are widely distributed
in the Southern Ocean. As 1s already known, in contrast to the meridional
distribution pattern of specles of the sub-order Myopsida, representstives

of Degopslda are characterised by a laritudinal distribntion pattern, thelr
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habitats being confined to latitudinal climatir zones of the World Ocean
{Zuev, Nesis, 1971). Analysis of the available data indicates that the
group of oceaniec squlds In the Southern Ocean has the same pattern of
distributfon. This regularity in the distribution pattern of sgnids in the
latitudinal elimatle zones of the ocean 1s in full agreement with
prineiples of zonatien in the oceauographic and biological structure in the
Southern Ocean and with principles of separatliou of two different natural

latitudivual zones (Deacon, 1982; Lubimova, 1982; 1983; 1984).

The sub-order Qagopsida includes 23 families, 77-81 genera and 226
specles. A considerable part of the species are warm-water cosmopolitans,
36% of all specles occur in more than one ocean and !3% occur in more than
two oceans. More than half of all species (120) are found in the Atlantic
Ocean (Nesis, 1982). Latitudinally, complex specles composition (over 60%
of all species) is noted for the tropical and sub-troplcal waters, whereas
to the north and aputh of the equatorial zone, {.e. 1u the temperate and
particularly in the sub-polar waters of the Northern and Southern
Hemispheres, the specles composition is much less diverse (Zuev, Nesis,
19713,

Tt 1s ascertained that the families Onychoteuthidae, Cranchiidae,

Histloteuthidae are diversely represented in the equatorial zone
(Akimushkin, 1963: Zeuv, Nesis, 1971; Filippova, 197t; Nesis. 1973). These

are the same famllles which compose the bulk of the species compositiou of
squids oecurring in the Southern Ocean. The diversity and richness of
forms of oceanic mquids in the troplical and sub-tropical waters undoubtedly
Indicate their warm-water origin and thelr subsequent diaspersion from the
equatorlal zone lnte the boreal and notal zones in the geologlcal ancient

past.

Squids are kuown to be one of the most ancient groups among all
existing groups of nekton animals. The fossil ancestors of squids,
Belemnitidae, which differ from squids only in the specific gravity of
their calcified skeletons, inhabited warm oceaniec waters. Theilr fosailized
skeletous are Found in the Jurassic layer of Central Europe {Kabanov, 1967,
1983; Akimushkin, 1968). It is evident that the ancient origin and the
cosmopolitan character of oceanlc aquids Oegopsida, are responsible for



- B -

their fairly wide distribution 1n the warm waters of the World Orean, and
fer the penetration ¢f some species into the productive areas of the
temperate waters of the boreal and notal zones. At the same time, it is
substantiated that the distributlion of pelagic squids in the temperate
waters 15 limited to some extent as their existence is rclosely assoclated
with warm currents and thelr vertical distribution 1s dependent upon
warm—-water masses. Therefore, desplite the diversicey of Oegopaida forms in
the Atlantic Ocean, Lt is shown that the Gulf Stream appears to be a
mechanism responeible for such an elementary evolutional factor as
1solation of species in the temperate zone. The current is a natural
barrier preventing the penetration of species inhabiting and spawning in
the mesopelagic layer of the warm North Atlsntiec water massl, beyond ita
northern boundary. 8Squlids brought by Gulf Stream eddies into cool coastal
waters of the Northwest Atlantic, die particularly in the winter-spring
season (Froerman, 1983). Similar regularities in the distribution of
oceanic squids in the system of warm currenta (Kuroshio, East Anstralian
Current, Alaska Current) are also known for the temperate zone of the

Pacific in the Northern Hemisphere (Zuev, Nesis, 1971; Berzin, 1971}.

Ho doubt, the ssme regularity of the distribution of squids
Oegopsida should be Eound in the notal and Antarctic areas of the Southern
Hemisphere. Therefore, the data on the feeding habits of sperm whales in
the Southern Hemisphere summarised by Soviet researchers (Klumow, 1971},
information on squid ocecurrences in the stomach mamples of sperm whales and
in fiahing gear catches {Filippova, Yukhov, 1979) and on the different
types of species habitats (Nesis, 1982), indlcate a close associetion of
squids from the Southern Ocean with the Antarctie Circumpolar Current
waters (ACC). According to inatrumental measurements of depthes where sperm
whales dive In search of squids {from 400 to 600 m on average ; Yukhov,

1982) and information on the depths ¢f hauls where the most specimens were

1 The North Central water mass 1a characterised by high salimity and

temperature according to Sverdrup's Classification, 1942, cited by the
Russian translation (1974, pll4-118) of the Encyclopedia of Oceanography,
A. Gordon, New York, 1965.
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caught in the Southern Ocean {Filippova, Yukhov, 1979; 1982) we may come to
a definite conclusion that the permanent environment of squids in the
Antarctic Iis the Antarctic Deep Warm Water Hasszo In view of this fact,
the lack of epipelagic forms of oceanie squids in the Antarctic noted by
all researchers does not seem to be aceidental (Klumov, 1971; Zuev, Nesis,
1971; Filippova, Yukhov, 1979; Nesis, 1982). It is known that the upper
200 m layer in the Antarctie is held by the Antarctic Surface Cool Water
Mass which is characterised by constant low salinity and low temperature
(1t may drop below 2ero in winter and in summer there 1s a residual layer

of the sub-surface temperature minimum ; Makarov, 1956; Sarukhaanyan, 1980).

The attachment of oceanic squids to warm currents and water masses
seems to be 8 general feature in thelr distribution northwards and
southwards from the equatorlal zone of the World Ocean, and the main
characteristic of their ecology due to thalr warm—water origin. No doubt,
this characteriscic is formed In the process of long-term evolution in
Oegopsida as adaptation to the conditions of the remperate and subpolar
waters of the World Ocean. Racent paleogeographical, paleoclimatic and
paleoceanographic data show that the penetration of oceanic warm-wakter
squids into Antarctic waters probably took place in the early Tertiary
period. According to the data (Verbitaklj, Kvasov, 1980; Myagkov, 1980;
Znachko-Yavorski§, 1980; Zonenshain, 1980; Losev et al., 1980}, the early
Tertiary perlod (Paleocene and Eocene) was characterised by rhe existence
of one mainland in the Southern Hemisphere consisting of the medern
continents of South dmerica, Australia and Antarctica. At that time, the
continent was washed around by warm currents moving away from the egquater,
and temperate climatic conditions were prevalling in the Antarctie.
However, in the early Oligocene when a deep—water stralt was formed between
Australla and Autarctica, the glaciation of the Antarctic continent started

aud was responsible for the predominance of cold currents there. Omly

The upper boundary of the Antarctic Deep Warm Water Mase {s at the deprch
of 200m, the lower boundary is 3000-2000 m deep on average (Dencon, 1937;
Sarukhanyan, 1980).
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three of these eguatorial curreuts remain. Such meridionral currents
existed in the Southeast Indian Ocean and Southweet Pacific up to the
mid-Miocene. A warm current originated in the Atlantic, in the coastal

water of South America, and penetrated into the Weddell Sea.

Thus the temperate climste in the Antarctic in the Paleocene and
Eocene and the existence of three powerful equatorial currents moving south
iu the Pacific, Atlantic and Indian Ocean untll the mid-Miocene, are likely
to have attributed to the penetration and dlispersal of the tropical and
sub—tropical fauna {Oegopsida) in the Antarctic. Later, in iate
Miocene—-szarly Pliocene, the Antarctic was separated from South America,
resulting in complete 1solatlion of the Antarctiec contineut and its rapid
cooling, an lncrease in the volume of cool Antarctic waters and the
formation of the ACC, The influx of warm weter from the equator is
econfined to the Antarctic Daep Water Masa. This seems to have resulted in
the adaptation of warm-water squids to the ACC waters and thelr assoclation
with the Antarctic Warm deep water. At the same time, 1t is quite evident
that only a few species from the sub—order Oegopsida with very rich species
composition (226 apaciea), could sdspt themselvea to the Southern Ocean.
The evidence i3 supported by the fact that the species composition of
oceanlc squids occurring in the notal and Antarctic areas 1s extremely poor
{Nesis, 1982). Moreover, the most widely distributed species in the
Southern Ccean are not typical for the Antarctle. As 1s known, endemism 1s
not specific to the group of oceaniec squids as a whole {Akimushkin, 1963).
Nevertheless, some specles are referred to ms endemic Antarctie forms
because they have never been found to the north of the Antarctic

Convergeuce (Filippova, Yukhov, 1979).

Therefore, squids of the Southern Ocean belong to 9 famllies, 13
genera and 14 apeciles {Table 1). Six famliles out of nine are monotypic
and represented by one genus and one species each. The remaining three
families include 1-3 genera and 203 species each ; thev are tropical or

sub—tropical by origiun : Crauchiidae {3 genera, 3 specles), Onychateuthidae

{2 genern, 3 spaciss) and Histioteuthidae {1 genus, 2 species). Among the

former aix families there are two cosmopolitan families (Brachioteuthlidee

and Bathyteuthidae), a tropical Neotelithidee, a bipolar Gonatidme mnd two

families (Paychroteuthidae and Batoteuthidae) which never occur in the

Morthern Hemisphere (Wesis, 1982).
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Besides the abowementioned species, there are indications that such

wldely spread cosmopolitan forms as Architeuthis sp., Onychoteuthis

banskii, Chiroteuthys veranyi, which permanently inhabit the tropical

waters, can penetrate into the Southern Ocean. Thelr occurrence 1s known
only from the stomach contents of sperm whales both in the Northern
Hemisphere and in the sub-tropical and notal waters of the Ssuthern
Hemisphere. They are mainly bathypelagic species (Klumav, 1971; Zuev,
Nesis, 1971; Nesis, 1982). Since they are not typical for the Southern

Ocean they are not Ineluded in the list of species contained in Table 1.

Relying on the data summarised by Klumov (1971), Filippova and
Yukhov {1979; 1982; 1993), the present analysis includes all materials used
by them, date on the snalysias of whale stomach contents, data on captures
by midwater fishing gears, including data published in other countries and
in the monographic review "World Ocean Cephalopods™, Nesis (1982). Using
a2ll the material, the complex characteristics of each of 14 aspecles

occurring Iin the World Ocean are suggested. Meaonychoteuthis hamiltonl is

consgldered separately as oplnions on the distribution of the species in the
Antarctic are controversial becaunse they rest only on data on the znalyses
of stomach contents of sperm whales and are represented malnly by besks
{Klumov, Yukhov, 1975).

Moroteuthis ingens {Smich, 1881) is known to ocecur in the Southern Ocean

according to data on the stomach contentas of sperm whales and samples from
midwater fishing gear collected at 37 stations between 40% and 55%. 1t
was encountered on the Patagonlon shelf, off Southern Chlile, the Falkland
Izslands, Prince Edward Island, Crozet, Kerguelen, New Zealand and once off
South Georglis. It inhabits the bathypelagic layer and is characterised as
a clrcumpolar notsl apecies entering the Antarctie Convergence. The length
of the mantle 18 up to 32 cm. Mesopelagic fish from the family Myctophidae

and smali-sized squids are found in the diet of some specimens.

Morotheuthis knipovitchi (Filippowva, 1972) 1s known to occur {n the

Southern Ocean according to data on the stomach contents of sperm whales
and from data on catches of midwater fishing gear. It waa once found in

the stomach of an Antarctic toothfish (Dissostlichus mawsonl) withdrawn
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from the stomach of a sperm whale. Tt was encountered at 18 starions
between 45° and 55°S in the Indian Southern Ocean, between 55° and 65°5 in
the Atlantie Seuthern Ocesn and some specimens are Found at 4 stations in
the vicinity of the South Polar Cirele. 1t inhabits the mesopelagic and
bathypelagic layecs and is characterised as a circumpolar Antarctic
specles, but it alse occurs nerth of the Antaretlc Convergence. The length
of the mantle 18 up to 45 cm. Mesopelaglc Fish from the family Myctophidae

and small-siged squide are found in the diet of some specimens.

Kondakovia longimana (Filippova, 1972) is known to occur in the Southern

Ocean according to data on the stomach contents of sperm whales and from
midwater net samples collected at 28 astations, including 21 etations in the
Pacific Southern Ocean from 56O to 6805, aome gpecimens in the Atlantic
Socuthern Ocean are found at 60°S and in the waters of the Antaretic
Convergence in the Indian Ocean. It inhabita the mesopelagic layer and can
rise inte the eplpelagic layer. It 1s characterised as a circumpolar
Antarctle specles, which has not yet been encountered north of the
Antarctic Convergence. The length of the mantle is 80-115 cm. Mesopelagic
fish from the fam{lies Myctophidae and Paralepididae, small-siged squide

and Antarctic krill are found in the diet of acme specimens.

Galiteurhls glacialia {Chun, 1906) (synonyms G.as era, Fllippova, 1972,

Crystalloteuthia glaecialis (Chun, 1906) 1s known to occur in the Southern

Ocean according to data on the stomach contents of aperm whales caught off
Prince Edward end Crozet Telands and from midwatetr fishing gear catches at
4 stations i{n the Scotia Sea. It inhabite the meso— and bathy- pelagice
layers and can rise into the lower epipelagic layer ; it 1s characterised
as a clreumpolar Antarctic species, but is Found also in the notal water
north of the Antarcrie Convergence. There are no data on the length of the

mantle. TFeeding habits are not known.

Taonius pavo (LeSueur, 1321} is known from the stomach contents of Sperm
whales in the Worthern Hemiéphere as a widely disrcributed form, but the
evidence of its occurence in the diet of sperm whales in the Southern
Hemisphere atill needs to he proven. It is characterised as a widely

distributed but rare troplcal-subtropical specfes. It is supposed to
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penetrate into the notal waters, but it was not found in the Senthern
Ocean. 1t seems to occur 1n the mesopelagic layer. The length of the

mantle 1s up to 40-45 ems There are no data on the feeding habits.

Histioteuthis atlantica (Hoyle, 1B85) and H. eltaninae {N. Voss, 1962) are

species which are not typlcel for the south polar area of the World Ocean.

Numerous representatives of the family Histloteuthidae in the sub-tropical

and temperate waters occur in the diet of sperm whales. They are
distributed everywhere except for the Arctic and Antarctic areas. They
inhabit the meso— and bathy- pelagle layers and the abysspelagic layer ae
well, H. atlantica ims characterlaed as a circumglobal south sub-tropical
and notal species. It is supposed to be able to penetrate into the
Antarctic Convergence, but no specimenas have baen found in the Southern
Ocean. The length of the mantle {s up to 20 e¢m. There are no data on the
feeding habits. H. eltaninae is characterised as a clrcumglobal notal
specles. 1t 15 encountered off the Falkland Islands and Wew Zealand. Twa
specimena were observed In the Antarctlc Convergence. The length of the

mantla 1s up te 7 cm. There are no data on feeding habita.

Gonatus antarcticus (L¥nnberg, 1898) 15 known from the stomach contenta of

sperm whales in the Southern Hemlsphere and some specimens were encountered
in midwater fishing gear in the notal wateram off the Falkland and Crozet
Islands. It is distributed up to South Africa aud North Feru, north of the
Antarctic Convergence. It inhabits the meao- and bathy— pelagic layers and
1s characterlsed as a circumpolar notal species entering rhe Antarctic
Convergence. The length of the mantle 1s up to 35 cm. There are no data

on the feeding habits.

Allurotevuthis antarcticus (Odhner, 1923) is known from the stomach contents

of sperm whales and midwater fishing gear catches at 34 statlons In the
Southern Ocean. There 1s information that epecimens occur infrequently in
the diet of aperm whalea becaumse of theilr low abundance. Specimens were
caught In the Antarvctic Ablantic Ocean south of the Antarctic Convergence
from 510 to 6505, and in the Anterctic Pacific and Antarctic Indian Oceans
- up to 67°-69°5. Tt inhabits the bathypelagle layers, although two

specimens were encountered in the epipelagic layer. 1t Is characterlsed as
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a clrcumpalar Antarcic species, no occurrence was registered north of the
Antarctic Convergence. The length of the mantle is up to 24-27 cm. The
diet of young specimens contains squids including specimens of Lhe same
species, and crustaceans : euphansilds (probably Antarccie Krill),

hyperiids, mysids. Squids of family Chiroteurhidae, mesopelagie fiah,

euphausiids {including E. suEerba3) are fonnd in the stomach contents of

adult specimens.

Peychroteuthia glacialis (Thiele, 1921) is known in the Southern Ocean from

the stomach contents of the Weddell Seal and Antarctic Toothfish extracted
from the stomachs of sperm whales. Two specimens were found in the catches
of midwater fishing gear at 13 stations and all of them were found south of
the Antarctic Convergence, up to 6905. It inhabits the mesopelaglc layer,
off the Antarctie islands — in the bathyal layer near the bottom. It is
supposed to bhe able to rise inte the lower epipelagle layer. It is
characterised as a circumpolar Antarctie species. The length of the mantle

i5 up to 44 cm. There are no data on the feeding habits.

Brachlotenthis riisel (Sceenstrup, 1882) 1s known in the Southern Ocean

mainly from the catches of mldwater fishing gear (125 specimens were
coliected at 42 stations). Most specimens were collected in the Scotia Sea
between the Antarctic Convergence and 60°S. Three specimens were caught in
the Indian Ocean : one north of the Antarctic Convergence and two at 50°s,
A total of geven specimens were caught in the Pacific Southern Oecean,
mainly at 60°S. There are indications of occurrences of this species in
the stomach contents of sel whales and fin whales. Tt Inhabits the meso-
and epl- pelagic layers but was also fouud in the bathypelagic laver.
According to present knowledge it is a cosmopolitan species spread widely
in the productive temperats waters of the World Ocean except for the boreal

Pacific Ocean. 1In the Southern Ocean it 1s characterised as a clircumglobal

3 The identification was made by some fragments of euphausiids, so the
assumptlon was made that E. Superba 1s included in the diet of
A. antarcticus (Filippova, Yukhov, 1982)}.
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notal-Antarctlec specles. According to data on its occurrences 1n the
Atlantie Ocean in partieular (125 specimens) the assumption 1s made that
sqnids are concentrated off Sonth Georgla and adjacent waters of the Scotia
Sea In the meso— and epl- pelagle layers. The length of the mantle 1s up
to 14 em. The diet of speclmens caught in the Scotia Sea contalned

euphausiide, including Antarctic krill.

Bathyteuthlis abyssicola {Hovle, 1885) has never been found elther in the

stomach contents of sperm whales or in midwater fishing gear during the
long-term period of Soviet fishery research. At the same time it is
believed that the abundance of species is high in the notal area of the
Southern Ocean {Roper, 1969). Squids inhabit the bathypelaglc layer and
young speclmens occur occaslonally 1n the lower epilpelagle layer. It is
characterised as 2 cosmopolitan specles which Iis widespread in the
eutrophlc areas of the World Ocean. The distribution i3 circumglobal in
the notal and Aptarctle waters. There are indications that ahundance is
low in the Southern Ocean and therefore the species cannot be a foed {tem

for sperm whales as Alluroteuthls antarcticus, (Xlumov, 1971). The length

of the mantle 1s up to 6 em. There are no data on the feeding habits.

Datoteuthis scelops (Young and Roper, 1958) is known in the Socuthern Ocean

from the stomach contents of sperm whales and from the catches of mldwater
fishing gear. Specimena were caught at 6 stationa, 3 of whleh are in the
south west Atlantie in the Antarctic Convergence and north of it. The
stomachs of sperm whales caught in the Pacific Southern Ocean contained
three specimens, one occurring north of the Bellingahausen Sea. Specimens
of the species were not Found in the Indian Ocean. 1t 1s bellieved that
squid do not migrate and inhabit the bathypelagle layer. It is
characterlised as a notal-bathypelagic specles entering the Antarctic

waters. There are no data on the feading habits.

The abovementioned data indicate that all species of squids
occurring in the Southern Ocean in snmmer can be clearly divided into
separakte groups according to thelr types of habltats. The
tropical-subtropical and notal types of habitat are characteristic of 5

species : T, pave, H. atlantica, H. eltaninae, G. antarcticus, M. ingaes.
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The notal type 15 inherent for 3 species : B. riise, B. abyssicola, B.

scolops and 5 species belong to the Antarctic type : K. longimana, A.
antareticus, P. glaclialis, M. knipovitchi, G. glaeislis the last three

specles of which may be consildered as endemic for the Antarctic because
they have never been encountered north of the Antarctic Convergence.
Unfortuunately, it 15 not evident to which group we shall refer

Mesonychoteuthis hamiltoni (Robson, 1925) since the data on the

distribution rely only on the occurresuces of beaks in the atomachs of sperm
whales.

It is ascertained that information on the occurrences of beaks of
squids in the stomachs of sperm whalas 1is not conclusive enough to draw up
8 true pattern of the spatial and, moreover, the quantitative distribution
of these or other species of Cephalopods. Beaks of squlds are not
destroyed while the food Is digested and they are accumulated in stomachs
in large numbers {up to 28000 beaks per stomach}, but in general & stomach
contains 70008000 beaks {4skimushkin, 1963; Betesheva, 1961; Korabel'nikov,
1959; Tarasovieh, 1968; Berzin, 1971). Nevertheless, an attempt was made
by Soviet investigaters to delineate the boundaries of the habltat of
M. hapiltonl using such indirect data (Klumov, Yukhov, 1975). It was
necessary that such an sttempt should he made hecause no specimens of this
spacies have been caught in the Southern Ocean gsince it was described by
Robaon 1n 1925. Efforts of many Soviet and foreign expeditions which
included special studies of Antarctic Cephalopoda {as U.S. expeditions on
board "Eltanin" started in 1962) were fruitless in this respect and until
now no specimens have been caught with the exception of four larvae
collected in the Pacific Southern Ocean and in the Drake Fassage (McSweeny,
1970). Material from the stomachs of sperm whales analysed by Klumov and
Yukhov was collected on board the Soviet whallng motherships "Yurl
Dolgoruky"” (1961-1355) and "Sovetskaya Rossiya" {1966-1968) and consisted
only of beaks. Material collected on board "Sovestskaya Ukrania"
(1967-1973) contaiued not only beaks, hut alsc fragments of bodles aund even
aome Intact animals {Klumov, Yukhov, 1275). In their work they provide the
results of the analyses of twenkty specimens of M. hamiltenl and, for six of
them, the description of exterior and interlor morphological features with

reference to the places where sperm whalaes weras caught.
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Date Position of Cacch Mantle Lengrh in cm
31.1.1968 62°43's, 170%5'% 155

4,4.1969 68%437s, 122% 65

6.1.1971 41°36's, 48950'E 19 and 45 (2 mpecimens)
1.3.1971 43%0'3, 46%0'E 19

17.3.1972 42%0°'s, 31%20'E 47

Unfortunately, no coordinates are given for the remaining
specimens, although the lengths of thelr mantles are provided {(from 36 to
200 e¢m). This indicates that the specimens of M. hamiltoni are larger in
size than those of other specles occurring in the Southern Ocean. Some
morphological and weristic characters of M. hamiltoni are also given in the
work. As a regult of the study the previously accepted opinion that the
species belongs to the family Granchiildae was supported (Clarke, 1966;
Roper et al., 1969). The maln feature ¢of the family 1s the preseuce of a
coelom which contains a considerable amount of H'H‘.CI in its flulds. Owing
to a lower deusity of the solution (as compared to sea water) neutral
buoyancy of the large-sized squld is sustained, therefore investigators
believe that this species is a plankton or a seml-plankton form (Hesis,
1982)., Judging from the fact that the mantle of the specles iz gelacinous,
without well developed mantle muscles and fibre sktructure, the squld seems
co be glightly movable, it hovers In the water and drifte with water masses

(Klumov, Yukhov, 1975).

The analysis of the stomach contents of the collected squids

revealed mesopelagic fish of families Myctophidae and Paralepididae,

probably Electroua antarctlca, Bymnoscopelus brauerli and

Paralepis atlantica, and some unidentifiled squids as the maln ¢omponeuts.

So far as maturity is coucerned, It is assumed that specimens with mantle

smaller than 100 ¢m are immature,

With the same indirect method it is ascertained that the habltat of
M, hamiltonl in the Southern Hemisphere extends from 32%-24% to 68°-70° -
1.2, from the sub-tropical zone to high Antarctic latitudes. The most

frequent occurrences of this specimen in the stomach contents of sperm
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whales are registered in the East Atlantic and West Indlan sectors of the
Southern Ocean between 18W and 90°E. Echosounder measurements have shown
that sperm whales dive to the 500-600 m layer in some areas of the Southern
Ocean in search of this specles of msquid (Xlumow, Yukhov, 1975} Yukhov,
1982},

It seems that all the datas obtamined by Xlumov and Yukhov supporcs
the evidence that M. hamiltoni should be charackterised as a notal-Antarctic
specles which inhabits the meso— and bathy~ pelagic layers and with the
Antarctic Deep Warm Water Mass it penetrates south of the Antarctie
Convergence because it 1s a plankton or semi-plankton form. The Antsarctic
Deep Warm Water Mass In the Southern Ocean moves southward with a speed of
5-20 cm/sec in the 200-1000/3500 m layer and according to the results of
the Inveatigations conducted under the internatiomnal program POLEX~-SQUTH,
the centre of this water mass Is in the southwest part of the Indian Ocean
{Ledenev, 1969; Sarukhanyan, 1981)., However, when data on feeding habits
of aperm whales in the Southern Ocean for 13 years were snmmed up, the
scope of material on M. hamiltoni from the stomach contents of sperm whales
caught south of the Antarctie Convergence appeared considerably greater
than that of sperm whales caught in the notal waters. Therefore the
authors came to an unexpected conclusion on the diatribution of
M. hemiltonl in the Southern Ocean. They characterise the specles as a
circumpolar Antarctic species, with the centre of its habitat being in the
Antarctic ineluding high latitude areas south of 60°5. They belleve that
the squid permanently inhabits the bathypelagic layer and it 1s restricted
wlthin off-bottom cool water mass moving from south to north j therefore
the species, having a planktonlc way of life, drifts from the coaatal

Antarctic waters to the notal and troplcal watera.

The conclusion 18 in contradiction with the warm-water character of
the specles of the family Cranchhiidae and of the subfamily Taoniinae,
representatives of which inhabit the tropical, sub~troplecal and temperate
waters of the Northern and Southern Hemispheres {Voss, 1980; Nesis, 1982),
whereas the Antarctic off-bottom water 1s characterised by a very low
temperature up to —0.5°C. The conclusion also contradicts the authora’ own

data when they state that M, hamiltoni occurs in sbundance at the depth of
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500-600 m feeding on mesopelagle fish and 2t the same time being a prey for
sperm whales (Klumov, Yukhov, 1975). However, the upper boundary of the
Antarctic off-bottom cool water mass in the coastal waters of the Antarctie
is at the depth of 1500-2000 m ; over the whole Antarctic region — the
depth of 3000-3500 m; &and in the north of the Southern Ocean, north of the
Antarctic Convergence, the boundary lies at the depth of 4500-5000 m
(Sarukhanyan, 1981).

We believe, therefore, that M. hamiltoni should be temtatively
considered as an Antarctie speecles for the time being, or rather as a
notal-Antarctic species untll specimens of the species are captured by
midwater fishing gear se that the pattern of its distribution in the

Southern Ocean can be better understood.

In genersl, according to the data avallable, all the species of
pelagic squids of the Southern Hamisphere found in the stomachs of sperm
whales and in the catches of the mlidwater fishing gear, are distributed in
the Antarctie Circumpolar Curvent which is the most powerful eclrenlation
system in the World Ocean covering circumpolarly the 0-3000/3500 m layer
and having many streams (Neyman, 1961; Deacon, 1937; 1963; Sarnkhanyan,
1980). It is aseertalned that the north periphery of the ACC extends in
the Atlantic Southern Ocean from the Falkland Islands to 43°S and to 37° in
the vicinity of the zero meridian; in the Indian Ocean between 43° and
47°5; in the Pacific Southern Ocean between 47° and 55°S and in the Drake
Passage between 50° and 56°8. The principal stream of the ACC moves mainly
along the Antarctic Convergence between 50° and 55°8 shifting south of
Anstralia and New Zealand to 62°-63°S and in the Drake Passage ta 56°-59°5.
The southern components of the principal stream of the ACC flow along
60°-61°5 with some divergences to the north to 57°-58°S in the Scotia Sea
and to the south from the Ross sea to the Bellingshawusen Sea reaching
66°-68°5. (Trechnikov, Maksimov, Gindysh, 1966; Sarukhanyan, 1980). Tt is
evident that the species of squids with the troplcal—-subtropical and notal
types of habltat are distributed in the north periphery of the ACC
{Snb-tropical Convergence which at the same time is a northern boundary of
the Southern Ocean). These speecies do not, as a rnle, reach the Antarctic

Convergence. Speclies with notsl-Antarctic and Antaretie types of the
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habitat are distributed In the principal stream of the ACC, im the
Antarctiec Convergence and, to the south of 1t, 4in the_Polar frontal zone,
the medium posltion of which is loceted between 50° &nd 60°5 in the
Atlantic Southern Ocean, between 50° and 55° 5 in the Indian Ocean and
between 57° and 61°5 in the Pacific Southern Ocean (Gordon, 1971;
Sarukhanyan, 1980). The Antarctie and even notal—-Antarctic specles can
penetrate to fairly high latitudes of the Antarctic {up to 680—?005) in
southward moving streams of the ACC. Sclentiate observe cases where
fragments of bodiea or intact bodies of squide are found in the stomachs of
sperm whales and seals in high latitudes. Several cases of captures of
some specles with midwater fishing gear are registered {Filippova, Yukhov,
1979 1982; 19283; Yukhov, 1982; Clarke and MacLeod, 1982). This
penetration of squids Into high laritudes of the Antarctic ie facilitated
to a considerable extent by powerful quas{-stetionary eddies induced in the
ACC system (and for some speciea the phenomenon seems ro be expatriatlon
Erom the centre of thelr habitat). The position of eddies of
bottom—topographic origin is sacertained In the Drake Passage, Scotla Sea
and its adjacent northeast area from the; in che Indiau Ocean between
Africa and the coastal Lasarev, Riser-Larsen, Kosmonavtov and Sodruzestvo
Seas } in the Pacific in waters adjacent from the north to the Ross,
Amundsen and Bellingshausen Seag (Sarukhanyan, 1980).

It is Fairly safe to say that nelcher Antarctlic¢ nor neotal-Antarctic
squids of the Southern Cecean can live in cool coestal Antarctie waters
because thelr habltat i1s the Antarctic Deep Warm Water Mass. At the same
time the investigations indicate that this water mass 1s strongly
transformed in the coastal aeas due to supercooled shelf waters, loses its
characteristics and is not observed any more inm the wvertical structure of
water column {Gordon, 1967; 1975; Deacon, Moorey, 1975; Ledenev, 1969;
Foster and Garmack, 1976; Sarukhanyan, 1981).

Rare cases of squid captures with midwater fishiug gear during the
long—term perlod of research and indirect data on the distribution and
feeding habita of sperm whales in the Southern Ocean provide evidence that
this group of aspecles of nekton animals 1s very scarce in the Antarctic

waters south of 60°S. In view of the fact thar many specles of meso— and
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bathy— pelagic squids are the mafin food species of sperm whales in the
Antartic, the relatlve abundance of squlids can be evaluated from the
distribution pattern of sperm whales in summer which feed only in places

where cephalopods are concentrated {Berzinm, 1971; Klumov, 1971).

Long—term Iinvestigations of the blology and ecology of the sperm
whale and the analysis of all available data, published material and catch
statiaticae of the International Whaling Cormission {INC), summarised in
Berein's monograph (1971), indicate that sperm whales are malnly
distributed latitudinally in the zone between 40°-60%s, 1t 1a nocted that
south of 6078 only the large—size solltary male occurs, whlech constantly
moves From area to area and does not gather in groups. Empty whale
stemachs are Frequently observed which is believed to be the result of
unfavourable conditions involving low abundence and species compositlon of
cephalopods (Kirpichnikov, 1949; 1950; Korabellnikov, 195%; Arsenyev, 1989;
Berzin, 1971).

Althongh the area of the mass distribution of sperm whales 1n the
Antarctie is confined to 6005, thelr habltat extends south of the Antarctic
Convergence to 60°-62°5 in the Atlantic and Indian Southern Ocean and to
62°-66°S in the Pacifilc (Berzin, 1971). Therefore, not only the area of
mass distribution of sperm whales, but their whole habltat ln fact 1s
within the boundarles of the principal stream of the ACC. As was shown
previously, the prinecipal stream area differs greatly from other areas of
the South Antarctic. 1t 1s influenced by the clrculation systems of the
coastal seas, by the climatiec conditlons, by the oceanographic and
biolegical strueture and therefore, it may be described as a "natural zone

of open Antarctle waters" in contrast to a "natural zone of drifting ice"

{Lubimova, 1982; 1983; 1984).

It 15 ascertained that the area of the principal stream of the ACC,
which corresponds to the natnral zone of open Antarctie waters, and
particnlariy the Polar Frontal Zone 1s the centre of the habitat of mass
plankton-eating mesopelagic species of fish, family Myctophidae. The fish
feed on abundant copepod plankton in the 500-600 m layer, the secondary

production of which amounts to up to 1.2 milliard cons a year. This type



- g9 -

of fish also prevails in the area in terms of biomasa (Lubimova, Makarov,
Shust, Lisovenko, Zemsky, Studenetskaya, 1983; Lubimova, Shust,

Troyanovsky, Semenov, 1983).

Analysis of the stomach contents of squids of families

Onychoteuthidae, Cranchiidae and others which are regular food components

in the diet of sperm whales and which are found in the stomachs of sperm
whales and toothfish, indicates that squids feed moetly on mesopelaglc
Myctphidse (Yukhov, 1982). Consequently, the area with predominant blomass
of notal-Ancarctie and Antarctic meso— and bathy—- pelagic squids coincides
with the arca where mesopelagic Myctophidae are in great abundauce and
where most sperm whales are distributed, since they usually feed in the
areas where squids sre concentrated. In other words, meso— and bathy-
pelagic squids of the Southerm Ocean represent one of the components of the
bioiogical structure of = large, falrly l1sclated mesopelaglc ecosystem of
the natural zome of open Antarctic waters, the trophic dynamies of which
rests upon high secondary producklion of copepod plankton and the final link
of the food web 1s represented by sperm whales, {Lubimova, 1985b). Besides
aperm whales, the final lipk of the web s very likely to include the

Southern Elephant Seal (Mirounge leonina) which 1a characterised 28 a

notal-Antarctic species (Laws, 1977). 1In accordance with recent
obgervations the diet of the Elephant Seal contains squids of Gonatidae and

Onychoteuthidae (Clark and Macleod, 1982).

At present 1t is lmpossible to determine the quantitative
characteristice of trophle relations in the mesopelagic community of the
naturel zone of open Autarctic waters. In regard to such components of the
trophic structure as mass mesopleaglic Myctophlidae, the first approximate
assessment has been made of thelr quantitative distribution and biomass
formed in the Polar Frontal Zone where they form schools (Lublmova,
Makarov, Shust et al., 1983). There 18 Information on the abundanca of
sperm whales in the Southern Hemisphere (statiatics of IWC)}. An estimarion
of the annual secondary prodactlon of Antarctle copepods has also been
obtained {Voronona, Menshutkin, Tseytlin, 19B0), However, there are no
direct quantitative data on meso— and bathy- pelagic squids in the Southem

Ocean. Furthermore, it has been ascertained that there are ne beaks of
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squids in the bottom sedimeuts south of the Antarctic Convergence. At the
same time, the number of beaks found in the bottem sediments in the natal
area {50°-30°8) north of the Antarctic Convergence exceeds 100}'m2 and their
numbar 1s up to 10000/1112 in the Equatorial Zone (Belyaev, 1962). As 1t is
known, this index 15 the most reliable for the agsessment of the abundance
of pelagic squlds 1in some of the other areas of the World Ocean
(Akdmushkin, 1968 Zuev, Nesis, 1971). 1In view of the absence of beaks in
the bottom sediments of the Antarctle it is possible to suggest two
hypotheges : elther all squlds eaten by sperm whales migrate here From the
sub—troplcal and notal areas in the summer seasons, or the abundance of

Erue Antarctlec meso- and bathy— pelagic suqids is vary low.

Relying on the study of the spatial and gquantitative distribution
of pelagic cephalopods 1n the World Ocean, the well known Soviet
malacologist Nesis (1983) distinguishes three latitudinal zones
characterised by higher productivity and bliomass of oceanle squids :
boreal, equatorial and notal. They alternate with four latitudinal zones
charactertsed by a lower biomass : Arctic, central north, central south and
Antarctic. In the Southern Hemisphere the maximum biomass 15 observed in
the Sub-tropical Convergence waters {Nesls, 1983}, i.e. near the northern
boundary of the Southern Ocean. W¥esis made an attempt to assesas the
biomass and relative distribution of cephalopads in the World Ccean using
food ratlions of specific predators (sperm whales and other marine mammals
and birds}. The cephalopod biomass in the World Ocean 1s estimated Lo be
2.2 milliard tons {Akimushkin, 1970}, and the biomass of neritic—ocesnic
and oceanic squids is assessed at the level From 5-6 million tons
(Molseev, 1969) to dozens or hundreds of million tons (Gulland, 1970).
According to the estimates made by Nesis the total consumptlon of pelagic
cephalopods by predators in the World Ocean 1s 175-200 million tons from
the present stock and 325-350 million tons from the initial stock. Using
the annual P/B coefficient of 3.5-2.0, which reiated to pelagic cephalopods
with 2 one- and two— year life span and a 50%—grazing factor, Nesls
obtgined a rough estimate of the total biomass of pelagic squlds in the
World Ocean which ls equal to 115-150 million tons at the present rate of
consumption and to 220-280 miilion tons at the maximum rate of consumption

(Nesis, 1983).
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It is difficulr to say what portion of the total biomass of the
mesopelagic community of the natural zone of open Antarctic waters is
referred to squlds, and as Neais points out {1983), the the whole Anterctic
grea i1s characterised by a lower biomasse of pelagic cephalopods. It is
even mere difficult to asaess the abundance of squids occurring in high
latitudes of the Antarctic south of 6005, where the scale of long-term
research of baleen whales and Antarctic krill is much breader but the

information availlable on sgquids 1 s0 small,

The study of the biology of squids (feeding habits, reproduction,
life history), regularities of spatial and quantitative distribution aud
asgessment of thelr blomass iu the Antarctic, are very important for the
investigation of the structure and functioning of the Antarctlc ecosystems
and setting up monltoring. These problems may be resolved on the basis of
the analyeils of the factual data which can be collecred in the course of
wide~scale specific research expeditions. At first such Investigations
should be conducted in tLhe Horth Antarctic, i.e. 1n the area influenced by
the principal stream of the AGCC which corresponds with the uatural zone of
open waters, and particularly in rhe Antarctie Convergence. The arca may
turn out to be the closest {in terms of productivity} to the reglon near
the Sub-tropic Convergence which 1z known for a higher biomass of meso— and
bathy— pelagic squids. The reasous may be the well known simllarity in
such important environmentasl factors as horizontal and vertical edirculation
of waters, the heat content in the midwater and the character of
bioproductive processes at the inltial level of the productive cyele
{Lubimova, 1982; 1983; 1985a). It does uot seem to be accldental that most
speclies of meso— and bathy— pelagic squids occurring in the Artarctic are
knowu for their subtropical-notal and uotal-Antarctic habitats. Special
attention should be pald to the notal-Antarctle small-sized squid

Brachioteuthis riisel which penetrates into the northern part of the Scotla

Ser and into the waters off South Georgla where the abundance of squid
seems to be fairly high. Besldes, this squid inhabits the meso— and epi-
pelagic layer aud can feed, to some or other extent, on mass Antarctic

euphausiids, such as the relatively deep—sea Euphausia triacantha and

E. superba brought here by the Heddell Sea currents In their turm, the
squld can be a food component in the diet of numercus birds, ascuthern fur
seal {Aretocephalus gazella), southern elephant seal {Miorouaga leonina)

and baleen whales on their migration routes to the high Antarctic.
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It is worth noting that efforts should be concentrated on the study
of the highly productive area where the southern components of the ACC
interact with waters of the High-Latirude Modification of the coastal seas.
This area is gituated fin the high Anktarctic, south of 6005, in the region
of cyclonle quasi-statlonary circulation systems assocliated with coastal
seas. The area corresponds with the natural zone of drifting ice. The
area can be comparatively easily found by the high horizontal deep-sea
maximum temperature gradient, by the maximum horizontal gradient in the
distribntion of Si and 81/P (Maslennikov, 1980; Arzhanova, Mikhaylovskij,
1980: Bogdanov, Solyankin, Rodionov, 1980). In accordance with the
analysis of data on the distribution of equids of the Southern Ocean, only
a few specliea penetrate into the high latitudes of the Antarctie, up to
679-69%s, Judging from direct captures of some specimens and findings in
the stomach contents of seals of ice formé it is possible to note that such

mesc— bathy- pelagic squids as Kondakovia ilongimana, Alluroteuthis

antarcticus, Psychroteuthis glacialls can;play a certain, unknown at

present, role in the trophic dynamics of the ecosystem of this natural
zone. As mentioned above, these specles can rise into the lower eplpelagic
layer and can therefore feed on Antarctic krill in places of its heavy
abundance. When they are In the lower epipelagic and upper mesopelagic
layers, at the depths of 300-400 n (Kooyman, 1966; Yukhoy, 1982) they can
be a food component in the diet of Sonthern Toothfish, Weddell and Ross
geals. At the seme time, 1t 1is important to escertain whether these
specles of squids are permanent inhabitants of the natural zome of drifting
ice, whether they migrate from relatively low latitudes of the Antarctic,
or penetrate into the high latitudes with the southern components of the
ACC in the layer of the Anrarctic Deep-sea Warm Water Mass. It is worth
recalling that the coastal seas and the adjacent areas up to 58°5 1n the
Atlantic Southern Sea, up to #0°-61°5 in the Indian Ocean and up to
64°-67%8 in the Pacific Southern Ocean in the autumn—winter period are
covered with ice, and as a result the midwater 1s supercooled and extreme

conditions are formed for these warm-waeter animals.
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Table 1

The specles composition of squlds occurring ip

the Southern Ocean {from Filippava, Yukhav, 1979)

Families Speciesn

Onychoteuthidae Moroteuthis ingens (Smich, 1881}

Morateuthis knipovitehl (Filippova, 1972)
Kondakovia longimana {(Filippova, 1972)
Cranchiidze Mesonychoteuthlis hamiltoni (Robson, 1925)
Galiteuthis glacialls (Chun, 1906)
[Synon. Crystalleoteuthis glaclalis (Chun, 1906) and
Galiteuthis asper (Filippova, 1972} - Nesis's
recent data (1%82)1
Taonius pavo {LeSueur, 1821)
Histicteuthlidsge Histicteuthls atlantica (Heyle, 1885)
Histioteuthis eltaninae {N. Voss, 1962)
Parateuthis tunicata {(Thiele, 1921%)

Gonatidae Gonatus antarcticus (LBnnberg, 1893)
Neoteuthidae Alluroteuthis antarcticus (Odhner, 1921)
Psychroteuthidae Psychroteuthis glaclalis (Thiele, 1921)
Brachioteuthidae Brachloteuthis rilsel {Steenstrup, 18B2)
Bathyteuthidae Bathyteuthis abyssicola (Hoyle, 1885)
Batoteuthidae Batoteuthis scolops (Young and Hoper, 1968)

* parateuthis tunicata (Thiele, 1921) is included in the present list

arbitrarily beecause the specles was descrlbed only by two larvae with
mantles 5-B mm long caught =2t a depth of over 2000 m in Antarctic waters
and since that time no specimens have been encountered. According to the
data available, the larvae do not belong to any known famlly of Degopsida
(the family Insertae sedis according to Nesis, 1982)}.
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