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Ha naHuii MOMEHT ekocucTeMu AHTApKTHKHA, B TOMY YHCIl 1 MOPCHKI,
HaliMEHIIIE MOTEPHAaOTh BiJl aHTPOIOTE€HHOTO (PAKTOPy B MOPIBHSHHI 3 PEUITOIO
eKocucTeM IuiaHetd 3emuid. Ha naHuii MOMEHT Ha TepUTOPIl IbOTO MaTepHuka, a
TaKOX - B OTOUYHOYHUX HOro Bojax [liBAEHHOTO OkeaHy 3a00pOHEHO Mailke BCl
BUJIM JIIOJICHKOI isUTBHOCTI, OKPIM HAYKOBOi Ta MPOMUCIY JIEIKUX BUIIB, B TOMY
yucai pu6. [lounnaroun 3 nporpamu «MixkHapoaHuit reorpadiunmii pik» (1956 —
1958) BemeTbcsi 1HTEHCUBHE JOCIIJKEHHS BHUJIOBOrO OararctBa AHTapKTUKHU
BEJIMKOIO KIIBKICTIO KpaiH CBITY, B TOMY YHCI1 1 YKpaiHOIO.

€IuHulA TUN TOCMOAAPCHKOI AISUIBHOCTI, SIKMM TPSIMO BIUIMBA€E Ha
exocucteMu I[liBIEHHOrO OKeaHy — MPOMHUCIOBE PHOOJIOBCTBO. XO4Ya BOHO €
BIJIHOCHO OOMEXCHHMM, HaBITh TAaKUW BIUTMB JIIOJAMHU MOXE OyTH KPHUTHYHHM:
yepes Hepbdalle BUKOPUCTAHHS PECYPCIB B XO/I1 MPOMHUCIOBUX JIOBIB B KiHIII XX CT.
3amnac AesKux BUJiB pubd Buuepnancs HacTUibkH, o CCAMLR noBenock BBOIUTH
3a00pOHY Ha iX BUJIOB. 3 I[bOI'O MOMEHTY OJIHIEIO 3 KJIFOYOBHUX 3a7a4 O10J0TTYHUX
Ta €KOJIOTIYHUX JOCIIJKEHb CTaJIO CIIOCTEPIraTy 3a BiTHOBJICHHIM MOMYJISIIINA X
BH/IIB.

AKBaTOpisi APreHTUHCHKUX OCTPOBIB 4e€pe3 BY3bKl MPOJIMBH 3 IIBUIKUMHU
TEUiSIMA HIKOJIU He Oyla TEepUTOpI€I0 aKTHUBHOTO MpOMUCTYy. Takox, rpyma
OCTPOBIB po3TaiioBaHa B Mexax [liBIeHHOTO OKeaHy, SIKUi, BTIM, B I[bOMY PETiOHI
CHOJIYYA€ThCS 3 ATIAHTUYHUM, TOMY TYT MOXKYTh 3yCTPIYATUCh 1 aHTApKTUYHI, 1

CyOaHTapKTU4YHI BHJM. AKTYaJbHOCTI JOCHIPKEHb I1XTIOIEHO3Y LIbOTO PErioHy



J0JIa€ Te, IO BiH c1a00 BUBUYEHUH B MOPIBHAHHI 3 IHITUMHU TEPUTOPISMHU 3aX1THOTO
y30epexoksi AHTapKTUYHOTO MIBOCTPOBA.

MeTo0 poOOTHM € BHU3HAYUTH 3aKOHOMIPHOCTI OaraTOpiuHMX 3MiH
CTPYKTYPH 1XTIOIIEHO3y MPHUOEPEKHUX 30H OCTPOBIB apXximemary ApPreHTHHCBHKI
OCTPOBHM; BIICJIJIKYBAaTH MOJKJIMBI TEHJCHII1 MOJIOHUX 3MIH Ta BCTAaHOBUTH, SK
3MIHH €KOJIOTTYHUX XapaKTePUCTHK MOMYJAIINA OJHMX BHAIB pUO BIUIMBAIOTH Ha
1HII BUAM B MEXax IBOTo paiioHy. [[ns mocsirHeHHS meTu Oyiu MOCTaBIICHHI Ta
BUKOHAHI 3aBJaHHA. 1) IOCTIIUTH 3MIHM BUIOBOTO CKiIaay BwiIoBiB 3 2006 mo
2020 pokw, BiACTIAKYBaTH 3aKOHOMIPHOCTI 3MiH Yy IXTIOIIEHO31; 2) IpOoaHali3yBaTu
OaratopiuHi 3MIHM Yy CTaTe€Bld Ta PO3MIPHO-BIKOBIM CTPYKTYpl MOIYJISIIT
JIOMIHAaHTHOTO BHJY; JOCHIAUTH OaraTopiuHi 3MIHM paIlioHy Ta CTpaTeriio
YKUBJICHHS; 3) TOCHIAUTH CTPYKTYpPHU MOMYJIALINA Ta panioH CyOJOMIHAHTHUX BU/IIB
puo; 4) BCTAHOBUTH B3a€EMO3B’SI3KM MK TMOMYJAIISMUA PI3HUX BUAIB pud B
1XTIOIIEHO31 MPUOEPEKHUX BOJ APreHTUHCHKUX OCTPOBIB.

O0'exTOM HOCTiAAKEHHS € 32aKOHOMIPHOCTI 3MIH yIPYNOBaHb pud B CKJIaAl
exocucteM IliBaeHHoro oxeany. Ilpeamerom pgociaimkeHHst 1aHOi poOoTH €
1XTIOLIEHO3 MPUOEPEKHUX BOJI APIreHTHHCHKUX OCTPOBIB.

B poGoTi po3rISIHYyTO OCHOBHI 3aKOHOMIPHOCTI OaraTOpidyHOi 3MIHH
BUJIOBOTO PI3HOMAHITTS IXTIOIIEHO3Y MPUOEPEKHUX BOJ APreHTUCHBKUX OCTPOBIB.
BusBI€HO OCHOBHI BIAMIHHOCTI YIpYIIOBaHHS pUO JAHOTO JIOKAJIITETY BIJ IHIIUX
JIOKAMITETIB 3aXiTHOTO Yy30epexkikss AHTApKTUYHOTO MIBOCTpoBa. BcTaHOBIEHO
3aKOHOMIPHOCTI 0araTopiuHuX 3MIH PO3MIPHO-BIKOBOi Ta CTaTe€BOi CTPYKTYp
MOMYJISIIiA TOMIHAHTHOTO Ta CyOIOMIHAHTHUX BUJIIB pu0. Bu3HaueHo ix paifioH ta
CTpaTerito >KUBJIEHHS, 1X BIAMIHY y OCOOHMH PI3HOTO poO3MIpy, BHJIOBJICHHX Ha
pI3HUX TJIMOMHAX MPOTIroM poky. KpiM 1boro, BU3HAYEHO 4Yac HEPECTYy I
MICIIEBUX MOMYJISAIIN pUO.

B xoni pocmimkeHHST BCTAHOBJICHO, IO BUJIOBE PI3HOMAHITTS 1XTIOLEHO3Y
npuOepexHUX BOJ APreHTUHCHKHX OCTPOBIB € CTaluM 1 KpPUTUYHO HE
3MiHIOIOThCS. JJoMiHyrounM BuioM € N. COriiCeps, npejcTaBHUKH SKOTO 3aliMalii B

cepenHboMy 75% BHIIOBY KOXKHOTO poKy. CyOJOMIHAHTHUMH B Pi3HI pOKU Oyiu



Buau C. aceratus (6%), T. newnesi, T. bernacchii Ta N. rossii (o 4-5% KoXxHHUiA).
YucenbHicTh npeactaBHukiB P. charcoti (mo 3%) moctymoBo 3pocrtana i mel Buf
CTaB TOCTIMHO 3YyCTpIiYaTUCh y BUJIOBaX 3a ocTaHHI 10 pOKIB IOCHIIKCHHSI.
OcoOun pemtud 8 BuAIB Oyno ayxe maino y BWwiIoBax. baratopiuni 3minu H’-
ingekca (0,28 — 1,32), J-imgekca (0,32 — 0,95) ta SR-imgekca (0,23 — 2,08)
BKa3yIOTh Ha JOCUTh HU3bKE BUIOBE PI3HOMAHITTS. Pi3HOMaHITHICTh YIpyIOBaHHS
pu0 IBOTO PETIOHy € THUIOBUM [UJIS 3aXiJHOTO Y30epexks AHTapKTUYHOTO
MBOCTPOBA, X04a 1 BITHOCHO O1THUM.

KinpkicTes camiiB Ta camok B momyisiii N. coriiceps Ha y30epexoki
ApPreHTHHCHKHUX OCTpPOBIB € HEOJHAKOBOKO (camuiB Oyno B 1,26 pa3ziB Ouiblie),
Xo4ya II€ MOKHa TOSICHUTH GuyKTyaliiHuMHU 3MiHamu. Hepect BinOyBaeThcs 3
Oepe3Hs 1o TpaBeHb. CyTTEBUX BIIMIHHOCTEH y po3Mipax Tuia MK camkamu (18 —
46 cm) Ta camusmu (17 — 45 cM) He OyJio BCTaHOBIIEHO, PiBE€Hb BrOJOBAHOCTI
onHakoBuid. Partion N. COriiceps € 10CuTh PiI3HOMAHITHUM B TIOPIBHSHHI 3 IHIIMMHA
BUJIaMU MICLIEBOTO YIPYIOBaHHs, aje MOPIBHAHO O1AHMI B MOPIBHSHHI 3 THIIUMHA
MOMYJISAIISIMH 11bOTO BUAY. OCHOBY pallioHa CKJIaJal0Th: PaKOMoIi0H1, cepen SKUX
JOMIHYIOTh am@inoau (0cOOIMBO B3MMKY cepeia ApiOHIMIMX OCOOMH) Ta KpWJIb
(0co6mMBO BAITKY Ha OUTBIIMX TJIMOWHAX); 130MOJM, YEPEBOHOTT MOJIIOCKU Ta
BOZOPOCTi (1[I KOMIIOHEHTH 3YCTpI4alOThCi PIBHOMIPHO y BCIX 0COOWH); puba
(0cO0IMBO y KPYITHUX OCOOUH).

VY nmonynsamii C. aceratus camok Oinblie 3a camiiiB, camku (48 — 66 cMm)
nepeBaxxHo Oynu KpymHi 3a camuiB (42 — 60 cm). Hepect BinOyBaeTbcs BIITKY.
Parion mMa€e HU3BKY PI3HOMAHITHICTb, OCHOBY pAlllOHY CKjajae puba, y Majlux
KUIBKOCTSIX  3yCTPIYAIOTBCS PAKOMOJIOHI Ta TOJIOBOHOTT MoJocku. Camku
T. bernacchii 3yctpigaroTbcsi yacTillie 3a caMIliB, 1 BOHH € JEIIO OLIbII KPYITHUMHU
(12 — 29 c™m camkm i 14 — 21 cm cammi). Hepect BiiOyBa€eThCst MPOTATOM BECHU —
noyatky Jiita. Pamion myxe pi3HOMaHITHUN, OCHOBY HOTO CKJIQJal0Th PaKOMO10H]
Ta puba, TaKOXK 3yCTPIHAIOTHCS YEPEBOHOIT MOJIOCKH, 1Kpa puO, BOJIOPOCTI,
nojixeru Tomio. CriBBigHOIIEHHs ctaTei B momyJsiii N. rossii e 1:1, po3mipu

camiiB (16 — 38 cM) Tta camok (20 — 33 cm) cyTTeBO He Bipi3HAIOTHCI. Hepect



Ou11 ApPreHTUCHKHX OCTPOBIB HE 3adikcoBaHuil. PaiioH mqyke pi3HOMAaHITHUH,
OCHOBY CKJIQJal0Th pakKomoiOHI, puba Ta BOJOPOCTI, TAKOXK 3yCTPIYAIOTHCS
yepeBOHOrl Ta mojixerd. KilbKICTh caMIliB Ta CaMOK B IMOMYJIALii T. NEWNeSi
OJTHAKOBa, pO3MIpH iX HE BiAPI3HAIUCH (camku 17 — 24 cMm, camiti 8-21 cm). Hepect
B110yBa€ThCs B3UMKY. PallioH CKJIaa€eThcsl BUKIIOUHO 3 pakonoaioHux. CaMok B
nomyssmii P. charcoti Oinblie 3a camiliB, po3Mipu OJHAKOBI y 000X crareil (caMKu
34 — 54 cwm, cammi 37 — 55 cMm). Hepect BimOyBaeThcsi 3 CepeMHU BECHU [0
cepeauHu oceHl. Parmion OigHui, mepeBaxkae pubda, I1HKOIM 3YCTPIYAIOThHCS
PaKoIO/10H1 Ta BOJIOPOCTI.

BcranoBneno, mo 1 Teputopis € wmicieM s Hepecty C. aceratus,
MOMYJIAIIT SIKOTO B TificekTopi 48.1 mocTpaxaaiy Bij IPOMUCIOBOTO JOBY. Takoxk
151 TEPUTOPIsI € BAXKIMBOIO JTs HArysry Mmool N. rossii mepes mirpaiii€to B OKeaH.
ToOTo akBaTOpiss APreHTUHCHKHUX OCTPOBIB € BaXXJIMBUM MICIIEM BiJHOBJICHHS
YHUCEJIBHOCTI IBOX MPOMUCIIOBUX BHUJIIB.

B pe3ynbrati mpoBeAEHOTO JOCHTIIKCHHS:

Bnepmie 6ysno npoBeneHo 6araTopiuHuid aHali3 pi3HOMAHITTS 1XTIOEHO3Y 3
BUKOPUCTAHHSAM BIJIMOBIAHUX 1HACKCIB. B 1IbOMYy HOCHiKEHHI BUKOPUCTAHO JaH1
3a OCTaHHI POKHM JOCIIKCHHS 1XxTiohayHH, pe3yiabTaTH OOpOOKH SIKUX Oyiu
OIMyOJIIKOBaHI BIEpIIE 1 € aKTyalbHHUMH. Bnepmie Oyiga KOMIUIEKCHO
IIpOaHali30BaHa PO3MIPHO-BIKOBA Ta CTaTeBa CTPYKTypa MicieBoi momyssuii N.
coriiceps, Ta ii OararopiuHi 3miHH. Tako) BIepIIe ACTATbLHO MPOAHATI30BAHO
paIioH Ta CTPATErI0 KUBJIEHHS MICLIEBOI MOIMYJIALIi IHOTO BUAY, 3 BpaxyBaHHSIM
BIJIMIHHOCTEH 3a pO3MIpOM, CE30HOM, TIIMOMHOIO BWJIOBY, MICHUSMH BHUJIOBY Ta
OaraTopiuHi 3MiHH.

YTo4uHeHO BHUI0BE 0ararcTBO 1XTIOLIEHO3Y, MIATBEPIKEHHO HASIBHICTH TYT
BUJIB, SKI JyX€ PIOKO 3yCTpIYalOThCS Yy BUJIOBaX. BHUCyHyTe mNpunylieHHS
MaNOyTHIX 3MiH 1XTIOLIEHO3Y Ta iX MPUYHHH.

IlinTBepasKeHO BAXIUBICTh NPUOEPEKHUX BOA APreHTHHCHKUX OCTPOBIB
i BigHOBJIeHHs nonyssiiii C. aceratus ta N. rossii sik micie ix HepecTy Ta/abo

HaryJry MOJO/Ii.
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SUMMARY
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Dissertation for the degree of Doctor of Philosophy in the field of Natural
sciences in the specialty 101 Ecology. — Taras Shevchenko National University of
Kyiv. Kyiv, 2024.

Today Antarctic ecosystems, including marine ones, suffer the least from the
anthropogenic factor compared to the rest of the ecosystems of the Earth. Almost
all types of human activity are prohibited of this continent territory, as well as in
the surrounding waters of the Southern Ocean, except for scientific and
commercial fishing of some species, including fish. Starting with the "International
Geographical Year" program (1956-1958), a large number of states, including
Ukraine, have been intensively researching the species richness of the Antarctic.

The only type of human activity that directly affects the ecosystems of the
Southern Ocean is commercial fishing. Although it is relatively limited, even such
human influence can be critical: due to the careless use of resources during fishing
at the end of the 20th century. the stock of some species of fish was so depleted
that CCAMLR had to impose a ban on their catch. From that moment on, one of
the key tasks of biological and ecological research became monitoring the recovery
of populations of these species.

Due to the narrow straits with fast currents, the water area of the Argentine
Islands has never been an active fishing place. Also, the group of islands is located
within the Southern Ocean, which, however, in this region connects with the
Atlantic, so both antarctic and subantarctic species can be found here. The
relevance of ichthyocenosis research in this region is enhanced by the fact that it is
poorly studied in comparison with other territories of the western coast of the

Antarctic Peninsula.



The purpose of the work is to determine the patterns of long-term changes
in the structure of the ichthyocenosis of the coastal zones of the Argentine Islands
archipelago; monitor possible trends of such changes and establish how changes in
the ecological characteristics of one fish species populations affect other species
within the area. To achieve the goal, the following tasks were set and completed:
1) to investigate changes in the species composition of catches from 2006 to 2020,
to monitor the patterns of changes in the ichthyocenosis; 2) to analyze long-term
changes in the sex and size-age structure of the population of the dominant species;
to investigate long-term changes in the diet and nutrition strategy; 3) investigate
population structures and diet of subdominant fish species; 4) establish
relationships between populations of different fish species in the ichthyocenosis of
the coastal waters of the Argentine islands.

The object of the research is the patterns of changes in fish communities in
the Southern Ocean ecosystems. The subject of research in this work is the
ichthyocenosis of the Argentine islands coastal waters.

The work examines the main regularities of long-term changes in the species
diversity of the ichthyocenosis of the Argentinian Islands coastal water. The main
differences of the fish grouping of this locality from other localities of the western
coast of the Antarctic Peninsula were revealed. The patterns of long-term changes
in the size-age and sex structure of populations of dominant and subdominant fish
species have been established. Their diet and feeding strategy were determined, as
well as their difference in individuals of different sizes caught at different depths
during the year. In addition, spawning times for local fish populations have been
determined.

In the course of the study, it was established that the species diversity of the
ichthyocenosis of the coastal waters of the Argentine islands is stable and does not
change critically. The dominant species is N. coriiceps, which accounted for an
average of 75% of the catch each year. The species C. aceratus (6%), T. newnesi,
T. bernacchii and N. rossii (4-5% each) were subdominant in different years. The

number of P. charcoti individuals (up to 3%) gradually increased and this species



began to be found constantly in catches over the last 10 years of the study. There
were very few individuals of the remaining 8 species in catches. Long-term
changes in the H'-index (0.28 - 1.32), J'-index (0.32 - 0.95) and SR-index (0.23 -
2.08) indicate a rather low species diversity. The diversity of the fish community of
this region is typical for the west coast of the Antarctic Peninsula, although
relatively poor.

The number of males and females in the population of N. coriiceps on the
coast of the Argentine Islands is not the same (there were 1.26 times more males),
although this can be explained by fluctuating changes. Spawning takes place from
March to May. There were no significant differences in body size between females
(18-46 cm) and males (17-45 cm), the level of fatness was the same. The diet of N.
coriiceps is quite diverse compared to other species of the local group, but
relatively poor compared to other populations of this species. The basis of the diet
consists of: crustaceans, among which amphipods dominate (especially in winter
among smaller individuals) and krill (especially in summer at greater depths);
isopods, gastropods and algae (these components occur equally in all individuals);
fish (especially in large individuals).

In the C. aceratus population, there are more females than males, females
(48-66 cm) were mostly larger than males (42-60 cm). Spawning takes place in
summer. The diet has a low variety, the basis of the diet is fish, crustaceans and
cephalopods are found in small quantities. Females of T. bernacchii are more
common than males, and they are slightly larger (12-29 cm females and 14-21 cm
males). Spawning takes place during spring and early summer. The diet is very
diverse, its basis consists of crustaceans and fish, there are also gastropods, fish
roe, algae, polychaetes, etc. The sex ratio in the N. rossii population is 1:1, the
sizes of males (16-38 cm) and females (20-33 cm) do not differ significantly.
Spawning near the Argentinian Islands has not been recorded. The diet is very
diverse, the basis is crustaceans, fish and algae, there are also gastropods and
polychaetes. The number of males and females in the population of T. newnesi is

the same, their sizes did not differ (females 17-24 cm, males 8-21 cm). Spawning



takes place in winter. The diet consists exclusively of crustaceans. Females in the
population of P. charcoti are larger than males, the sizes are the same in both sexes
(females 34-54 cm, males 37-55 cm). Spawning occurs from mid-spring to mid-
autumn. The diet is poor, fish predominates, crustaceans and algae are sometimes
found.

This area has been identified as a spawning ground for C. aceratus, whose
populations in Subsector 48.1 have been affected by commercial fishing. Also, this
area is important for feeding young N. rossii before migrating to the ocean. That is,
the water area of the Argentine Islands is an important place for restoring the
population of two commercial species.

As a result of the research:

For the first time, a long-term analysis of the diversity of ichthyocenosis
was carried out using relevant indices. This study uses data from recent years of
ichthyofauna research, the results of which were published for the first time and
are relevant. For the first time, the size-age and sex structure of the local
population of N. coriiceps and its long-term changes were comprehensively
analyzed. Also, for the first time, the diet and feeding strategy of the local
population of this species was analyzed in detail, taking into account differences in
size, season, fishing depth, fishing locations and multi-year changes.

The species richness of the ichthyocenosis has been clarified, and the
presence of species that are very rarely found in catches has been confirmed. The
assumption of future changes in ichthyocenosis and their causes is put forward.

The importance of the coastal waters of the Argentine islands for the
recovery of C. aceratus and N. rossii populations as a place for their spawning

and/or young feeding has been confirmed.
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