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CEPHALOPODS IN THE DIET OF KEYSTONE-SPECIES
ANIMALS IN THE REGION OF THE ARGENTINE ISLANDS
ARCHIPELAGO (WEST ANTARCTICA)

ABSTRACT. Objective. The study of diet of keystone-species vertebrates (Nothotenia coriiceps, Phalacrocorax bransfieldensis,
Leptonychotes weddellii) in the ecosystem of the Argentine Islands Archipelago. Methods. Biological researches were conducted
on Akademik Vernadsky station during wintering in 2006—2007, 2009—2010, 2011—2012, 2019 accordance with tasks of the
State Special-Purpose Research Program in Antarctica for 2011—2020. In total, the content of 30 faeces of the L. weddellii, 64
pellets and three stomachs of the Ph. bransfieldensis and 40 stomachs of the N. coriiceps were analyzed. Material was collected at
all seasons. Results. The L. weddellii diet is dominated by three squid species Galiteuthis glacialis (39,5%), Brachiotheutis picta
(21%) and the fishery species Psychroteuthis glacialis (15.8%). In the diet of Ph. bransfieldensis were found the main four Octopus
species such as Adelieledone polimorpha — 20%, Pareledone turqueti — 20%, and Graneledone sp. — 24% and Benthoctopus sp. —
16%, who owns the highest proportion of hits. In the nutrition of N. coriiceps, cephalopods are rarely recorded. Only one species
of Octopus has been registered and has been identified only to the Cirroteuthidae family. Conclusions. Found that in the diet of
keystone-species vertebrates (N. coriiceps, Ph. bransfieldensis, L. weddellii) in the ecosystem of the Argentine Islands Archipela-
go there are 13 species of Cephalopods, of which 4 species belong to squid Decapoda and 9 species to octopuses Octopoda
(3 species are identified to the genus and one to the family). The findings are important not only to establish the actual status of
the Antarctic ecosystem and to conserve biodiversity in the Antarctic region.
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INTRODUCTION

The material was collected during Ukrainian Antarc-
tic expeditions in 2006—2007; 2009—2010, 2011—
2012, 2019 in the Argentine Islands Archipelago
(West Antarctica). The Argentine Islands Archipela-
go is located in the Pacific Antarctic in the western
part of the Antarctic Peninsula between 65°13'—
65°16’ S and 64°10'—64°20" W, 142 km north of the
Polar Circle, which extends 66°33’ S. The island
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chain stretches from southeast to northwest 5—7.5 km
from the land of Graham Antarctic Peninsula. From
the peninsula it is separated by the Penola Strait. The
total area of the archipelago is only about 3.5 km?.
Due to its successful location, the archipelago serves
as a kind of refugium for marine invertebrates and
vertebrates.

For the comprehensive analysis of the trophic
chains of the Antarctic ecosystem, was selected three
key species of vertebrates: fish — Yellowbelly rockcod
Nothotenia coriiceps J. Richardson; bird — Antarctic
shag Phalacrocorax bransfieldensis King and marine
mammal — Weddell seal Lepfonychotes weddellii (Le-
sson). The purpose of this work was to study the diet

ISSN 1727-7485. Ykpaincokuit anmapkmuunuil scypran. 2019, No 1(18)



Cephalopods in the diet of keystone-species animals

Fig. 1. Cephalopod-beaks from the pellets of Antarctic shag
(Ph. bransfieldensis)
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Fig. 2. Frequency of occurrence of different species of cepha-
lopods in Weddell seal (L. weddelli) feces from the Argentine
Islands Archipelago
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Fig. 3. The number of exemplars of cephalopods in the pellets Antarctic shag (Ph. brans-
fieldensis) from the Argentine Islands Archipelago

of keystone-species vertebrates (N. coriiceps, Ph. bran-
sfieldensis, L. weddellii) in the ecosystem of the Ar-
gentine Islands Archipelago. To identify the species
composition and estimate the percentage of cephalo-
pods in their diet was the task. Results of this study
will be used in the program for monitoring and fore-
casting the density of the Cephalopoda population
(CCAMLR Ecosystem Monitoring Program CEMP)
of the Commission on Conservation Marina Living
Resources (CCAMLR). The provision of research
results in the CCAMLR allows us to really assess the
species composition and presence of Cephalopoda
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species in this CCAMLR Subarea 48.1. and use the
results to develop a strategy for the management and
rational use of the natural resources. The studies were
conducted in accordance with the objectives of the
State Special-Purpose Research Program in Antarc-
tica for 2011—2020.

METHODS

In total, the content of 30 faeces of the L. weddellii,
64 pellets and three stomachs of the Ph. bransfielden-
sis and 40 stomachs of the N. coriiceps were analyzed.
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Material was collected at all seasons. The samples
were washed separately with a sieve (minimum mesh
0.54 mm) (Casaux et al. 2005; Daneri et al., 1999).
Cephalopods were identified using chitins cephalo-
pod-beaks (upper and lower jaws) (Fig. 1) according
to the Cephalopod Beak Guide for the Southern
Ocean (Xavier, Cherel, 2009) and Identification key
and species description for Antarctic squids (Okutani
T., Clarke M., 1985; www.antarctica.ac.uk/about
antarctica/wildlife/ index.php; www.marinespecies.
org/photogallery. php?album=668).

RESULTS

Leptonychotes weddellii. Previously, Xavier J.C.,
Cherel Y. (2009) examined the feeding of Weddell
seals by four species of cephalopods in the western
Antarctic region, and in particular in the South
Shetland Islands and near the Antarctic Peninsula.
In particular, the diet of the seal included such ce-
phalopods as Gonatus antarcticus Lonnberg, Konda-
kovia longimana Filippova, Moroteuthis knipovitchi
Filippova and Psychroteuthis glacialis Thiele (Clarke,
Mac-Leod, 1982; Lipinski, Woyciechowski, 1981).
A scatological analysis of L. weddelli showed that
cephalopods predominate in the sealfeeding area of
the Argentine Islands Archipelago after the fish
(Dykyy, 2009; 2012). Among the cephalopods in
L. weddelli diet are four squid species, three of which
have been identified. In particular, Brachioteuthis
picta Chun, whose chitinous beaks often occur in its
excrement (Fig. 2). Also in the excrement of several
individuals of the Weddell seal from Cruls Islands
and Forge Islands (near French Strait) found large
squid beaks of P. glacialis, measuring up to 44 cm in
size. The squid habitat captures the Antarctic Pe-
ninsula, and the species favors depths of 200 to 700 m
and according to literary data is included in the diet,
sperm whale, Weddell and elephant seals (Fisher,
Hureau, 1985; Clarke, 1980).

Two new squid species, such as Histioteuthis mac-
rohista Voss and Galiteuthis glacialis Chun, have also
been identified (Fig. 2). The excrement analysis also
revealed two antarctic Octopus species — Granele-
done antarctica Voss and Pareledone sp., which were
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first identified in the diet of this species in the Argen-
tine Islands Archipelago.

Phalacrocorax bransfieldensis. Analysis of pellets
Ph. bransfieldensis showed that fish predominate in
bird diet (54%), including the remains of 407 exem-
plars of fish of 19 species (734 otoliths) (Zahorodnyi,
Dykyy, 2017). Found that in second place in diet
Ph. bransfieldensis, after fish, is dominated by Ce-
phalopods (36%). The pellets revealed 25 upper and
10 lower cephalopod-beaks belonging to 25 individu-
als of Cephalopods. In particular, it was found that
the diet of Ph. bransfieldensis includes six species of
Cephalopods, namely Octopus representatives. Four
of them were identified. In particular, Adelieledone
polimorpha Robson — 20% and Pareledone turqueti
Joubin — 20%, whose chitins-beaksare most com-
monly found in Ph. bransfieldensis. Also isolated from
the pellets of octopus beaks Stauroteuthis gilchristi
Robson — 16% and Graneledone macrotyla Voss —
4%, which occur less frequently. The largest propor-
tion of Cephalopods is from the genera Graneledone
— 24% and Benthoctopus — 16% which we were not
able to identify to the species level (Fig. 3).

Nothotenia coriiceps. An analysis of 40 stomaches
of N.coriiceps shows that sometimes Cephalopods
also become prey to large fish specimens. Only in one
stomach were registered three fragments of the man-
dible of one octopus, species from the family Cirro-
teuthidae.

CONCLUSIONS

The diet of keystone-species vertebrates (N. coriiceps,
Ph. bransfieldensis, L. weddellii) in the ecosystem of
the archipelago of the Argentine Islands Archipelago
includes 13 species of Cephalopods, of which 4 spe-
cies belong to squid Decapoda and 9 species to octo-
puses Octopoda (3 species are identified to the genus
and one to the family). The L. weddelli diet is domi-
nated by three squid species G. glacialis (39.5%),
Brachiotheutis picta (21%) and the fishery species
P. glacialis (15.8%). The diet of Ph. bransfieldensis is
dominated by the main four Octopus species such as
A. polimorpha —20%, P. turqueti — 20%, and Granele-
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done sp. — 24% and Benthoctopus sp. — 16%. In the
diet of N. coriiceps, Cephalopods are rarely recorded.
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T'OJIOBOHOI'T MOJIIOCKH B 2KMBJIEHHI KTIOYOBUX BUAIB TBAPUH
APXITIEJIATY APTEHTUHCBKI OCTPOBU (BAXIIHA AHTAPKTUKA)

Mera. locimkeHHs1 TpodiuHUX 3B’3KiB KIIOUOBUX BUIiIB XpeOeTHUX TBapuH (Nothotenia coriiceps, Phalacrocorax bransfiel-
densis, Leptonychotes weddellii) ekocructeMn ApreHTUHCHKUX OCTPOBIB. 3aBIaHHIM OYJI0 3’CyBaTU, BUJOBUI CKJIAJ i SIKWM
BiICOTOK CTQHOBJIAATb T'OJIOBOHOTI MOJIIOCKM B IXHbOMY XWBJIEHHI. MeToau. [lociikeHHs MPOBOAWINCS Ha YKPaiHCBhKiil
aHTApKTUYHIA cTaHLii «AKameMik BepHamcbkuii» (perioH apximenaary ApreHTMHCbKI OCTPOBHM) BIIPOAOBXK 3UMiBOK (2006—
2007; 2009—2010, 2011—2012, 2019) y BinmoBigHOCTi 10 3aBAaHb Jlep:kaBHOI MporpaMu A0CTiIKeHb YKpaiHU B AHTapKTHII
Ha 2011—2020 pp. 3arajgom npoaHajizoBaHo BMicT 30 eKCKpeMeHTIB TioieHs Yenuena Leptonychotes weddellii, 64 TieieToK Ta
TPHOX LITYHKIB OJJAKUTHOOKOTrO OakyiaHa Ph. bransfieldensis Ta 40 11yHKIB rojo10060i HoToTeHii Nothotenia coriiceps. 36ip
Marepiajly OyB MpPOBEACHUI BKJIIOYAOUM yCi MOPU POKy. BiniOpaHi 3pasku okKpeMo MpOMUBAIMCS 3a AOMOMOIOK CHUTA.
Bu3sHaueHHSI TOJIOBOHOTMX MOJIIOCKIB ITPOBOAMIIOCS 3a XiTUHOBUMM JA3bOOMKaMU (BEpXHIMU i HIDKHIMU IIIeJIeTIaMM).
Pesynsratu. B pauioni L. weddelli nominye tpu Buau KaabMapiB Galiteuthis glacialis (39,5%), Brachiotheuti spicta (21%) ta
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nipoMucioBuit Bun Psychroteuthis glacialis (15,8%). B pauioHi Ph. bransfieldensis 1oMiHyIOTb OCHOBHI YOTMPHW BUIN BOCbMU-
HOTIB TaKi 9K Adelieledone polimorpha — 20%, Pareledone turqueti — 20%, 1a Graneledone sp. — 24% i Benthoctopus sp. — 16 %,
SIKUM HaJIEXKUTh HaiOibIa yacTka TparissHHs. B xxuBieHHi N. coriiceps roTOBOHOTT MOJTIOCKH TPATUISIIOTHCS JOCUTh PillKO.
3apeecTpoBaHO JMIIE OAWH BUA BOCBMMHOTA, IKUU Baanocs ifeHTUdikyBaiu auine 1o poarHu Cirroteuthidae. BucHoBku.
3’5COBaHO, 1110 10 CIEKTPA XKUBJIEHHS KJIIOYOBUX BUJIIB XPEOETHUX TBAPUH €KOCUCTEMU APreHTUHCHKI OCTPOBU BXOIUTH 13
BUIiB TOJIOBOHOTHX MOJIFOCKIB, 3 IKMX 4 BUIM HaJlexkaTh 10 KaiubMmapiB Decapoda i 9 BuaiB (Tpu BUIM ineHTH(HIKOBAHO JIMIIIE
IO POAY i OMH A0 POAVMHM) HaexXaTh 10 BocbMUHOTIB Octopoda. OTpuMaHi pe3yibsTaT MaloTh BAXJTMBE 3HAUEHHST HE JTUIIIe
JIJIs1 BCTAHOBJIEHHST (DAKTUYHOIO CTaHY aHTAPKTUYHOT €eKOCUCTEMMU Ta 30epeskeHHsI 010pi3HOMAHITTS B perioHi AHTapKTUKU.

Karwuoei caoea: Cephalopoda, AHTapKTUKa, APreHTUHCBHKiI OCTPOBU, KJIIOUOBI BUIU, XKUBJICHHSI.
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