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B pafioTe npescTARIEHK PEIYIbTATH IHCTOIOTHYECKOND AHANHA MOHAL CAMOK
H CAMIIOB AHTAPKTHYMECKOID KIKKAYA, BEUIOBICHHOIO CYIHOM SPYCHOIO THIA B
mope Amymzacena B (espane 2007 r. Omumcanm  MopdonorHYecKHe
noxasarens, ['CH, TenCH, xosdduusentnl yIHTaHHOCTH, MIOIOBMTOCTE H
AnaMeTpsl oouEToB. bonsmmEcTBO oOcobeff aoCTHIIH DpeaHEpECTOBOID
COCTORHHAS, Q0N caMok ¢ romagamy Ba [V cramnm 3penoctd coctaesnaa 83,3%,
a camuos — 55%. Beutosnessl caMikl ¢ suaHuxkade IV-V cranun spenocta o
IpenbIMH OomNTaMH mametpom 6 484-10° M. Cnenosarensio, B Mope
AMyHncena gacTs ocobell amTaprkTHueckoro knmkaua Omina coocobRa K
HEPECTY YHE B MapTe.

Kwovyeswe ciosa: aBHTAPKTHHECKHN KIMKEY, MOope AMYHACEHA, TOHANLL
rAMETOrEHE, HEpecT.

BBEJEHHE

Pabora nNpoBOAMTCA B pAMKAX MOHHTOPHHIA COCTOAHHA pPenpoIyKTHBHOM
CHCTEMEl AHTAPKTHYECKONO Kikikada Dissostichus mawsoni, Ravaroro s 2005 .

AnTtapxrHdeckuii KNkIKay SBIAETCA ONHHM M3 HanbDodee HeHHLIX ODLEKTOR NOBA B
soHe nefcrepa AHTKOM (KomuccHE no coxpaHeHHWI0 MOPCKHX MHBEIX pECYPCOB
Awntaprmikd — CCAMLR) i nobmpaeTcs B HacTOAIISe BPEMA B NPHMATEPHKOBEIX MOPAX
ANTapETHEH cylaMH spycsoro noea 25 crpad — uneHos AHTKOM (Lllyer, bpyxunc,
1994; Shust et al., 2005). CCCP sBnsanca NpHIHAHHBIM THICPOM B MHEPOBOM NPOMBICTE
knukagell, onnako nocne 1991 r. Pocens posobHosuna npomeicen nums B 2002r. B
HACTOAINEE BpeMA ero offbeM cocTaBnseT Menee 5% OT MMPOBOTO BELUIOBA M OrPAHHYCH
OIHHM BHIOM — AHTEPKTHYECKHM KILIKAYOM, KOTOpHH No0LIBASTCR B MPHMETEPHKOBLIX
mopax Pocca n Amynzacena (Texookeanckoro cexropa), operns, Moveona, [lefisnca i
Coapymectea (Munooxeanckoro cextopa), Jlazapepa (ATnanmagecknfi cextop). B
HecneayeMoM npoMeicionoM cesone 2006/2007 rr. poccriicknil BHIOB ARTAPKTHYECKOID
knekaya cocrasnn 586 v (CCAMLR, 2009), B TO BpeMA KaK ero MEpoRoit ofbeM BEITOBA
noctur 4 301 T.

AHATHI MERTOJOBLIX HiMeHEHHH B pacnpeleneHHH Kiukauell CBHIETENLCTBYET,
470 Ranbonee NepCNeKTHBHBIME ANA BHUICBA, MCXoAR W3 BemmunHbl OJIY, ocraioTcs
NOMYNAOHH AHTADKTHYECKOTD KNLIKAYA, pacHONoEeHHHe BOMHIA MaTepHka B
nogpaffoHax NMOHCKOBOrD NpOMBICIa THXOOKEaHCKOND cexTope AHTAPKTHEH, TO ECTh B
mope Awmynacesa W B Mmope Pocca (Vasilyev, Shust, 2008). B axeatopun wmops
AMYHACEHA APYCHEIH NPOMBICEN BHTADKTHYECKOTD Kikikaya Hadanca 8 1999 r, as 2005 .
oHa Oblna BelgeneHa B OTgensHE DpommicnoBu#  nogpafion SSRU S8.2ZE. B
paccmatpupaemoM cesone 20062007 rr. mpommicen kKiumlkawa B MOpe AMYHICEHA
MPOBOININ NATh cTpaH-uneHos Komuccun AHTKOM (Aprentuna, Hopmerns, Poccrs,
Coegnnennoe Koponescteo Bemaxobpuranna ® Ypyrsadi) 7 cylami © HCOOALIOBAHHEM

apycos, OOGmmii saperwcTpHpoRaHHLIl BEINOB AHTAPKTHHECKOTD KIBKAYA B JAHHOM
nogpafione coctasun 325 T, ®3 xoropmix 152 T Knmikaga ObUTH BEUTOBAEHE 2-MR
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poccHAcKHMA cyaaMi (Urget o nposeicae, CCAMLR, 2009), uro cocrasnno 46,8% ot ero
MHPOBONO BRIIOBE B MOPE AMYHICEHE B 3,5% rofosoro obbeMa BhLI0BA AHTADKTHYOCKOrD
Knbikada B 3oH¢ neficrama AHTKOM scemu crpanamMi — wicHaMi KoMuccun,

3a nepHol OCBOCHHSA 3aMNacOB AHTapKTHYeckoro kKamkawa, ¢ 2005 r. mo
HACTORIIETO BPEMEHH, HAMH Hakomned ODonmmoft obneM sHanufl no ero Gmonorme ®
oCODCHHOCTAM pAIMHOMCHHR, nomyueHHs® no pesynsTaraM paboT cOTpYIHHEOB
BHHPO, SBNABIIMXCH MERIYHAPOIHBIX HAYMHBIMH HabmOJarTelsM# HA NpoMEICHE
kikikasell. copepiieHcTBOBAHME PrIbONPOMBICIOBOR AEATENBHOCTH B AHTAPKTHHECKHX
BOJAX HEPAIPLIBHO CBAAHEI ¢ HEOONOMMMOCTHID BOCCTAHOB/EHMS M pPACIIHPEHMS
MPHENATHENX GHONOIAYMECKEN, OKEAHONOTHYECKHX H TEXHONOMHYECKHX Hecneqosaui

B nocnensne rofibl HHOCTPAHHBIC ABTOPM HHTEHCHPHIIHPOBANH HCCNEJOBAHHA MO
BOMPOCY COIPEBAHHA AHTAPKTHHECKOTD KILKA4E, OMHAKO CBEACHHA O ¢ro MIOAOBHTOCTH,
0CODEHHOCTAX PAIMHOMEHHS W COIPEBAHHA B Mope AMYHOCEHE B YCHOBHAX
NPOMBICTIOBOR HATPYIKH 10 CHX NOP OTCYTCTEYIOT. B TO Me BpeMa npH oueHke GHOMACCH!
MPpOMEICTIOBOTD  3AMACA AHTAPKTHYHECKOTO KIBIKAYA BCTAeT BONPOC AOCTOBEPHONO
OnpeneneHHa 3PENOCTH AHYHHKOB H NION0BHTOCTH AHTAPKTHYECKOTD KIThKaYa.

[Mpomebicen B THXOOKEAHCKOM CEKTOPE AHTADKTHKM O0LIMHO ONPAHHMEH TOMLKO
neTHHMH MecAuamd (¢ nexabpa no despans). Muorme HccnejopaTeNHM OTMEHAOT
TPYAHOCTE BHIYANLHOIO ONPENeNeHHA CTRIHA 3penocTH roHan JaHHOTo BHOA ¥ ocobed,
BHJIOBNEHHEX B neproj npomeicna (Hanchet et al., 2003). Muakpockonmyecknil anams
NOMOraeT PelaTs 3TH 3a1a59H.

[leneo paboTel  ABNAETCA THCTONOIHYECKOE HCCneoBaHHe ocobeHHocTed
COIPEBAHHA CAMOK W CaMIIOB AHTAPKTHYECKOID KNLIKAYA, BLUIOBIEHHOTO B MOpe
Amyancena TrxookeancKoro cexTopa ARTAPKTHEH B Nepron npomeicaa 2007 T,

MATEPHAJT 1 METOJHKA

B pabore HcnonbloBanH fannke Omonorwdeckoro admanmsa 79 ocobell ¢
BHIYAILHEIM ONpelefeHHeM cTaauii 3peocTH, B3 KOTOPBIX MHCTONOrHYECKOMY AHANHIY
AHYHHKOB OBLTH noaseprHyThl 14 ocobefl. Bunos ocymectensny B pefice poccrfickoro
apyconosa «Bomsan ¢ 9 no 23 despans 2007 r. B craTHcTHYeckoM nogpaitone 38.2E
(69° w.m., 119-121° 3.0, — OTHENBHO CTOALIHE MNOJBOAHBIE MOJHATHA) Ha riyDHAe
979-2 126 M (puc. 1). Cpennsa rmybuHa prlosa cocTapuna 1 552 m.

Ocymectsned nonkbii Gmonorwyecknii AHATH? BLLNOBACHHBIX pwb (non, cramms
IPENOCTH, MACCA MOnHAA, Macca Tena De3 sHyTpeHHOCTell, alcomOTHAA AnMHA, Macca
nedend, macca ronan). B pabore takse npuMmeRantH merol mophodEInonorHYeckmx
Aemkaropos (Llsapn w ap., 1968) ansa pacdera romagocoMardyeckoro waaexca (1'CH,
%), rematocomarHyeckoro mHAekca ([enCH, %), xoodduumenta ymHTEHHOCTH TO
$ymrony (Cp), a8 Taxke HanonHesus xeayaka B Danwnax. HuamerayaneHywo
abcomoTHye naogesATOoCTE (HAIT) B HRINEHIYANEHYI0 OTHOCHTENLHYIO MAOA0BHTOCTE
(HOII) onpenensann #a npobax swanakee IV cragmn spenocti, pukckposanHux B 10%
pacTeope opMantkiernja no ofmenpunsTol Becopofi MeTomuke (Bunenckas, 1980).
oTorpadus ronan peib ORTH BRIIONHEHE! HA CYAHE MO BPEMSA NpoBejeHus DHoanaTHIa.
nFE NPOBENEHHH FHCTOIONHYECKHX HCCIe 0BaHER PYEOBOACTROBATHCE CTAHAADTHRIMH
meTogakamy (Pockun, Jlesmmcon, 1957), momaduuuposansnive Hamm (Muxoamaa u 1p.,
2009). Hns dororpadmpoBaHis  MHKpONpenapaTos B nabopaTopHEIX  YCOOBHSX
Hcnoas3oeane suEKpockon Olympus ¢ astomarHdeckoll Buneoxadepoft Leica =
nporpasyqy DC Viewer. ®ororpadus nomy4ans npu ypenwdeHHn oxymapa 10% n
obpexTaRroB 0% ® 20%. Cragvm 3penocTd roHan KNRIKAY9a ONPEfeNand no mKane
B.JI. Oxosa (1982) 5 momndmumpopannoll mamm (Piyanova et al, 2009; Ilusnoea,
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Koxopun, 2010) ¢ ygerom mkans, yreepwaedHoll Kommccmell AHTKOM ans
AHTAPKTHYECKHX BRA0R puib. CpenHue JHAMETPH OOUHTOR (MOAYCYMMY MAKCHMANEHOIO
H MHHHMATLHOTO JHAMETPA) Kawaol reHepaiuy 1 uX S1ep HA THCTONOIMHYECKHX cpelax
AHYHHKOR ONPEJeNATH Ha MHKPOCPE3IaX ¢ MOMOMILI0 NPOrpaMMBl aHANH3A HIoDpameHns
Image) B mxs (107 m). [ockonsky B nponecce rucronornyeckol obpaboTkn npoMexomT
oDeIBOMHBAHHE H YMEHBINEHHE CPEIHHX JHaMeTpos oouutos peib go 25% (Bopoumua,

1981), menonelosamy koodpuument nepecyera. Marepuan obpabaTrBain CTATHCTHYECKH,
paTHIHA BLIOPOYHEIX CPEIHIX OLEHNBATH No -kpuTepiio Crelonenra (Jlakun, 1980),

& wom.

Puc. 1. PailoHbl BEUTORE AHTAPKTHYECKOrD KAkikauya B mope AsyHicensa (opammensie obnactu),
THxookeawckoro cexTopd AMTAPKTHEM B nepuol npoMwmcna 8 despane 2007 r. CramserHueckne
nogpafons oboisateHs naTUHCEHME GyKBAME.

Fig. 1. Areas of caught of Antarctic toothfish in the Amundsen Sea (orange regions) of the Pacific
sector of Antarctica in the fishing period in February 2007, Statistical subareas are indicated by
Latin letters.

PEIYJILTATBI H OBCYXJIEHHE

Mophoghuzuonozuneckue noxazamenu anmaprmuvecxkozo xiskava, B ynosax B
Mope AMyHjceHa cpelnne nokalarenn maccel, nuHsl, ['CH, 'enCH » koaduunenta
VIHTARHOCTH CAMOK JIOCTOBEPHO MPEBLINANTH COOTBETCTBYIOUIRE NOKAIATENN CAMIOB
(rabn. 1).

B ynopax npeobnaganm camkn ¢ MonansHol mmaHol 155-165 cM B caMum ¢
smopaneioll pawnoil 140-155 om. Heobxoaumo nogyepeayTh, 9T0 MOnanbHbifl Kiace
CAMOK B YIOBAX NPEBLIAT HX CPEHIND JUTHHY, cocTapnasiuyo 152 cm (rabn. 1), Dnnna
ocobefl knLkaya H3 Mops AMyHacena B ¢espaie NpepsIAna aHanorndHef nokazarent
ocobeit W3 mops Pocca, rae cpeHss ANHHA COIPEBAIMIINX CAMOK JOCTHTIA IHIIL
135.2 cm, a camuos — 133,6 cM no namam ganusmM (Tlesnosa, Kokopun, 2010) 1 137 cm
ANA CAMOK 110 JaHHEIM HoBOsenanackux astopos (Mormede et al., 2008).

CooTHOWESHHS CaMOK H caMnos B ynoeax Guino 1,0:1,3 cooTReTcTREHHD.

Cneayer oTMerHTh, 4T0 OHONOrHYECKHEe XapaKTEpHCTHEH CAMOK H3 cayuaiinoi
Buiboprr puib, oToDpanuLIX Ha THCTONOTHYECKHH ANANHI AWYHHKOB, OKA3ATHCH BhILIE,
qeM Bo Beefi BmbopKe caMOK W3 DPOMBICTOBRIX YIOBOB B MOpe AMYHICEHA 3a
neenenyemuid nepuwon. B mwbopke necex ocobell wikIKaua, NOXBEPrHYTHX obwmemy
OGuonanu3y, cpenune noxasatenn ['enCH y camox Obinn BenDe, 9eM v camuos (Tabn. 1).
[lpu srom nna camox Omna BEIARJIEHA NONOKHTENLHAR KOPPENANHOHHAN 3ABHCHMOCTH
meway semduniofi TenCH w»  wosdmumenta ynwrammocts peib, xooddunment
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koppenaunn cocrasua 0,52, Oanako anamHl NOKAIATENd HANOIHEHHA MENYIKA BCex
HCCHeHOBaHHEIX OcoDell Knmkaua W3 Mopd AMyHICEHA BeIgBMN, 4T0 oOcobH c
MAKCHMANBHO HANOIHEHHLIMH KelyIKaMH COCTABHIAH Jaums 4% (pue. 2), a
HeNnHTaHecs peibil Bofee NoNOBHHEL.

Tabanua 1. OcHoblke GHONOrHYECKHE XAPAKTEPHCTHRH CAMOK H CAMIIOR AHTAPKTHIECKOrD KAMKAYA
Dissostichus mawsoni 8 mope Amynncena 8 2007 r.: ssifopka | — ocofn B3 NpoMMCIOBLX YAOBOR,
anibopxa 2 — ocolin, cayuaiinog subpannne 118 rEcTONOrHYeCKOro asaniia (eubopxa 2).

Table 1. Main biological characteristics of Antarctic toothfish females and males in the Amundsen
Sea, 2007: random sampling 1 - individuals from the commercial catches, random sampling 2 -
individuals analvzed by histology.

Camen i Canimd
Mosasarean wuGopkn | (n=34) | swbopka2 (n=12) | muGopxa | (m=45) | smbopxa 2 (v=2)
43.0:74° 46, 0+13.9 34,]=5,1* 1554110
BNoch P, e 1966 3466 10-102 10-23
Onasa  pua, 152,1£26.1* 15662472 143 5=31.3* 11802681
- 124-169 149165 106-186 106124
R 5.91=1,5° 10.6= 73:1.1" 11250
2.27 4,427 3,1-15.4 4,8-93
Co % 12s0.2* L2404 Li0.2* 1,006
' 0.8-18 0.9-1.8 0,8-1,6 0.8-1.2
.)120.5* 3.3:1.0 L.r0.3* L&+].0
TG, % 1,9-8,6 1.2-8.6 0840 | 1320

Mpumeuanne: Haa veproll — cpeanee InaveHHe NoKAsaTens W ero ownlka, noj veproll — npetens
RAPHHPORAHHA NOKAMMTENR; i — YHCNO HOCNEA0BAHHKX pRIf; * — paannaus qocToRepHEM npr p < 0,5,
Note: Above the line are the average parameters and the errors of mean, under line are variation
limits, n =number of fish, * — data validity with 0,5 probability.
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Pue, 2. [lonesoe pacnipeaencumne ocobell BHTAPKTHYECKOTD KIBIKAME ¢ PAVTHYHLIM HANOIHEHHEM
WETY/IKS, BEUTOBIEHHEIX B M. AMYHICCHE, =79,

Fig. 2. Sharing of Antarctic toothfish individuals with different stomach filling caught in the
Amundsen Sea, n=79,

Cpasnenne (pHIHOIOIHYECKOI0 cOCTORHUA ocolell AHTAPKTHYECKOTO KIMKaYa BO
BpeMA MpoMBicna B 2-X BARHCHWMX NpoMBCIOBMX noapaiionax THXOOKeAHCKOTO
cexkTopa AHTAPKTHEH, K tory ot 70° o.m. (Mope Pocca) u k cesepy (Mope Amynjcena),
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CBHACTEABCTRYET, MTO JUIA pRID H3 MOPA AMYHICEHE XApaKTepHa MEHBINAR YITHTAHHOCTE
ocobeil smecte ¢ Gonee BrcOKMMHE 3HaveHHaMH nokasatens I'CH. B 1o e spems ans
ocofefi w3 mops Pocca, nocTurmmx meHbmedl 3penocTH roHal, BeABIeH oDparHbii
peayasTar ([sanosa, Kokopus, 2010).

Ha ocHOBAHHM BLIICONHCAHHEIX JAHHBLIX MOKHO NPEANONOKHTE, HYTO
BHTOBNEHHEIE B deBpane B mMope AMmyHaceHa ocobH KIkKaYa HAXOAHIHCE B
NEPEXOIHOM COCTOSHHH MEXIY OKOHYMAHHEM HAMYIIA W BCTYTIUIeHHeM B HepecT. OO aTom
TAKKE CBMASTEABCTBYIOT HALIHM BHIVANLHBIE HADMIONEHHA, KOTOPLIE MNOKA3ANH, UTO ¥
100% wnccnegoBauuux pud rosags zaHumand Oosmee '3 obwema monocTH Tena, a
WEMYAKH HAXOIUANCE B YMEHBIICHHOM COCTORHHE 110 CPABHEHHIO ¢ phIbaMB W3 ApyrHx
pafioHOB BLIIOBA.

Miodosumocms. lpn onHucaHHK NAOAOBMTOCTH KALIKAYA B MOpe AMYHICEHA MBI
NPHBOAHM CPABHHTENBHEIC NAHHLIE, NOTYIEHHEE HAMH paHes Ha ocob0AX M3 PAIIHYHLIX
paifionos seinosa (Ilessosa, 2009). Hapectwo, wro MHAMBHAYaILbHAA AabCOMHOTHAA
MIOA0BHTOCTE AHTAPKTHYECKoro Kikikada xonebmerca ot 0,47 mmm. go 1,70 man.
MKPHHOK, B cpeadeM coctasnas 1,00 mam., a oTHOCHTENLHAA NNOAOBKTOCTE — OT 13 mo
46 wr./r Tena, B cpennes 25 wr./r (Everson, 2002; Prutko, Lisovenko, 2005; Piyanova et
al., 2008; IMeanosa, 2009).

CpasHUTENRHBIE PENPOIYKTHBHLIE NOKAIATENH CAMOK H3 NPOMLICIOBLIX YIOBOB B
TpeX payIM4HEIX DoapaiioHax AHTAPKTHKH cBHAeTensCcTRYIOT (Tabn. 2), urto B mMope
AMYH/ICEHA BRIABICHA MHHHMANBHAA CpelH BCexX paloHOR HCCIENOBAHHS AOJA CAMOK C
Aanqeukamy Ha [V cranuw spenoctr 1,2%. [lo nameMy MHEHNIO, HH3KAA BCTPEHAEMOCTD
IpebIX CAMOK B MOpe AMYHJICEHAa He OTpawaeT pealsHoHl CIPYKTYPhl HepecToBOH
NOMYNALME, NOCKONBEY OOBACHAETCA HAWMEHBIIHM JOTMYCTHMOM O0BEMOM BHUIOBA
KIbIKAYE, YCTAHOBIEHHOM B TAHHOM NMPpOMEICTIOBOM mogpafione MepaMu no CoXpaHeHHIO
AHTKOM (Ortder © npoMEICHE: NOHCKOBEIH npomuicen Bunos Dissostichus B
nogpafionax 88.1 » 88.2, CCAMLR, 2009). Ilopobuoe npeanonoxenne NOATBEpAIACT
MAKCHMANbHEIR  ypoBeHb cpequWx noxazarenell  woodMpHIMEHTA  3PEAOCTH M
OTHOCHTENLHOH NA0KOBHTOCTH peID B 3TOM noapaiione.

Tatanna 2. PenpoayKTHRHEE MOKAMTETH CAMOK AHTEPKTHYECKOTO KILIKAYA ¢ auaHmKaMu [V crammm
IPETOCTH W3 PALTHYHEIX PaficHOB BELIORA.

Table 2. Reproductive characteristics of the Antarctic toothfish females with the ovaries at [V stage of
maturity from the different regions of caught.

HugooxearcEni
Pt i M. AMYIACEAN M. Pocca*® P
BR2E BA.1-H,88.2-D 58.4.1-B
Ceoi BeAong 2007 2008 2008
Hoas coIpERasiunmg cCaMOK B Yo, %o 1.2 1.8 18,7
Jlmama, oM 157,67+1,86 161,5745,38 143,172,770
Kooddument apenocts, % 16, 40£5 51 9,33:1.%4 B45:1,49
| JsaMeTp TPOGONIaIMETIHIECKIX OOUNTOR, MM * 2844030 3,15 +0.95 3,13 20,45
Jloas ¥pynHLX GOMATOR, %o 20,19 4253 11,48
1504 54 296021171 1706134
e 32- 46,5 13- 122 ** 12,7- 19.8
AL s, . ol 0,87:0,18 0,330,010 1,040, 32
110 KPYIHBEIM OOUITRM 0,350,115 0,61+0,56 0,0320,01

Mpusenanne: * — wamepesing HEpHIOK, dukcHposanntx B hopmaninne, ** — mmnn Janse (Piyanova

et al,, 2008),

Note: * — eggs were estimated after formalin fix, ** — our data (Piyanova et al., 2008).
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Y aATApKTHYECKOrD Kibikada B swuupkax IV cragun spenocti GoNBIHHCTEO
NONOBIX KNETOK HAXONATCA Ha pasHex dasax Tpodonnasmariyeckoro pocta. Hammsme
2-X pasMepHBIX Py TpodoniasMaTHYECKHX OOLHTOBR SBISETCH XapakTepHol ueproi
BHTE/IONEHEA CAMOK HOTOTEHHEBRIX poib (Crnbanosa, 1981; Jincosenko, 1987). 3pennie
HEHHKCHPOBAHNEIE HEPHHKY AHTAPKTHYECKOID KILKAYA KPYIHEIE, X CPeaHnil IHaMerp
or 2,0-2,25 mm (Patchell, 2003) no 4,0-4,5 mm (KOxomn, 1971; Evseenko et al., 1995),
Hanbonee kpynusie TpodoniasMariyeckie ooluTsl Gnumalimero HepecToBOro cesoHa
npospaynkie, OASTHO-KENTOro UBeTa B npoxoasmem ceete (puc. 36, 38), npasrasnoi
cihepryeckoil dopmil, ¢ Gonbmoi xuposoil kannei,

Prc. 3. Buemmai sua rosan ocolell aHTapiTHHecKoro KALIKAYA, BRUTOBIEHHKX B M. AMYHICCHA B
2007 r.: a, 6 = anunnk [V-Y cranms 3penocts, & — MKPHAKH 13 snvnnga V-V cranms apenocTti, r -
cemennuk [V cragnm spenocTi.

Fig. 3. Appearance of gonads of Antarctic toothfish individuals caught in the Amundsen Sea in 2007;
a, b — ovary at the IV-V stage of maturity, B — eggs from the ovary at the IV-V stage, r — testis at the
IV stage of maturity.

IMockoasky pasMepsl OOUATOR a3kl HAYANA BHTEIIONEHE3A OMCHB MANKL,
NPEANOIOMHTENLHG, OHH He 'ﬁ}’.]l}"l' BEIMETAHR B TCEYIICM HCDOCTOBOM CCI0OHE,
CnenopatensHo, NpH MOOCHETE MIOJOBHTOCTH KAklKa4a HeoDXOIHMO HCKTIOMHTE A0MI0
MEIEHX  TPOONAAIMETHYECKHX  OODIHTOB B AMYHMKAX  caMok.  OCHOBHBIMM
PENPOAYKTHEHEIME  XAPAKTEPHCTHEAME, BAHSIONMMMH HA TUIOQOBHTOCTh  KibIKaua,
ARMAKOTCA cpenmuil AHaMeTp KpynHeX TPodoNIasMATHIECKHX 0OMMTOB, WX Aoas n HAITI
M0 KPYNHEM oouuTaM. Beisieso, wro nokasatens OTHOCHTENBHON NAOIOBHTOCTH Y
CaMOK AHTApKTH4YeCKoro Kasikaya [V cragmm spenocts m3 mops Amvencena nawGonee
neicokuit cpesn obcaenopanibx pafionos swtosa — 37,5 wrJr,

Cozenes 1 cmaduu sperocmu Auskuxos. BiyankHas oleHka cragufl 3penoct
AMYHUKOR CAMOK W3 YIOBOB Nokazana, vwro npeobnagans ocolH ¢ pasBHBAIONIMMKCA
ronagamy ma [V cTaaHm IpenocTs, MeITOBATHE, ¢ YTOMNEHHEIMN Kouuamy (pac. 3a). B
CBAIH CO CHOKHOCTHI) BHIYAMLHOIO ONpCIACNCHHA CTAAuil 3penocTH roHa] KiALKaYa,
ormeuaemol panee (Hanchet et al, 2003; Pivanova, 2008; Pivanova et al., 2009;
Iuanosa, [lerpon, 2010), BRENONHEH YTOMHAOWMHA IHCTONOIHYECKHA AHANNI SHYHHKOB
CAMOK, BHOCHIIMX ONpPENeNAlmMA BENAL B NONYIALHOHEYH NAOA0BHTOCTR. Cpenw
NPoasANHINPOBAHHEIN CAMOK TIPHCYTCTBOBANH ocobu ¢ awunnkamu ua IV (83,3%) » IV-
V cragnax spenoctn (16,7%).
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Ha 1V c¢madun 3perocmu  npeobnagaioT kneTkn B Qaje  jasepuicHus
BHTENNOTEHE3A W CO3PERAHHN, CO CHOMBAKUIMMCA HENTKOM H  CHOPMHPOBAHHEIMH
afinessivn obonoakamu (puc. 4a, 46).

Pue. 4. Mukpoctpykrypa rosan ocobell aHTAPKTHYECKOrD KNMKAYA HI M. AMYHICCHA, VBEIHMCHHE
10%5 (a-z) m 10x10 (r); &-6 — swaEk wa 1V cragum spenoctw, B — suanik Ba IV-Y cTaaue spenocti,
r — ceneriik Ma [V cTaumm sperocTH.

Fig. 4. Microstructure of gonads of Antarctic toothfish from the Amundsen Sea, magnification 10x5
(a-8) and 10x10{r): a-6 - ovary at the IV stage of maturity, s — ovary at the IV-V stage of maturity, r -
testis at the IV stage of maturity.

1o resepauns oounros Gmwokalinero vepecra, wx cpenunil granmerp 2 0900 Mrm
(rabn. 3). Cpenuss pasmepHas rpylnna npeicTARIEHa OOIHTAMH HAYANE HAKOIICHMA
wenrka guamerpom 1 002,5 mxs. 'CH smax ocobeil B cpegrem cocrapmasn 9,7%. B
AMYHHKAY HCCHEAOBAHHLIX CAMOK BCTPEYAETCA HEIHAYHTENRHOES HHCOO ATPETHHECKHN
OOUHTOB, SRAAIOIMXCH CACIAMH YHACTHA B HEPECTOBOM CE30HE NPOIILIOND FOJA.

CaMki aHTAPKTHYECKOro Kikikayva ¢ awaHukamu na [V-V cmaduu sperccmu peaxo
BCTPEYAIOTCA B Y/I0OBAX, YTO XAPAKTEPHO A BCEX HCCNENOBAHHEIN HAMM IPOMBICTOBBIX
nogpaitonos. Jaxasie Hoposenanacknx yaensx (Parker, Grimes, 2009) 0 BeTpetagMocTh
apenmx camox B Mope Pocca 3a 2004-2009 rr., DasupyromMecs HA rHCTONOTHYECKOM
AHATHIC HHMHHKOB, BRIABHIM, 49T0 Tonbko 0,6% n3 844 caMok HMenH 3peisle oOUHTH ¢

PACTBOPEHHEIM AAPOM H NOTHOCTHI) NOMOTEHHIHPOBAHHBIM JKEATKOM C JHAMETPOM [0
2 500 mrm (Ges yyera koadduumenta aernaparauuyn nocne obpaborin).

Cneayer OTMETHTb, MTO HAMH BIOEPBLIE 33PErHCTPHPOBAH (JAKT BLUIOBA CAMOK
AHTAPKTHYCCKOID KNBIKAYA, COACPRAIMX AePHHHTHRNEIE ODIIHTEL B SHYHHKAX, HE TONBKO
s Mops AMYHACEHA, HO M I8 BCero AHTAPKTHYECKOro pernoda. BHsyanbHO SHYHHKH
NOCTHTAIOT MAKCHMANLHLIX pasMepos, ux oGonouxa cumsio pactanyra. 'CH camox na
nanmoll craauM B cpemHem cocranaan 14,7% (taGn. 3). Ham ynanocs nabmogars
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MHCTONOIHYECKYID KapTHHY COIPEBAIOMINY AHYHHKOB ¥ KILKAYE B MOpe AMYHICEHE,
bonswy0 YacTs NNOWALH CPE3IOB JAHMMAKOT KpYNHele Knetkn B daise colpesauus, c
TOMOTEHHEIM WeATKoM B copuupobannsiMy siiuessivu obonoukamui, 3To redepanus
OOUHTOR, NONHOCTRIO FMOTORLIX K HEPECTY, HX CPeaHuil AHAMETP AOCTHIEST MAKCHMANEHO
SAPETHCTPHPOBANHONO HaMi ypoeua 6 4842 mkm (raba. 3), npessiuaiomero cpeaune
AHAMETPEl OOUHTOR KALIKAYE B APYTHX HCCNCAOBAHHEIX HaMM paifoHax AHTEPKTHEH,
Cpenmas pasmepras rpynna NpeicTaBieHa oouuTaMy B (hase 3aBeplicHHA BHTENI0TEHEa
anamerpos 2 111,3 mum. TIpHcyTeTBYIOT pEIKHE OOLUHTHEI LHTONIAIMATHYECKOID pocTa
cpemunM gHamMeTpos 323,1 Miom.

Tabanua 3. Lpromopdonorudeckne NOKAIATENN OOUNTOR B SHVHHKAX PATHBIX CTAMNH 3penocTi
CAMOK AHTAPKTHHECKOMD KABIKAYA M3 MOPR AMYHACERA, NOABEPIHYTHX THCTOMOTHYECKOMY ANATHTY.
Table 3. The cytomorphological parameters of oocytes in the toothfish ovaries at the different stages
of maturity in the Amundsen Sea.

CTAINA IPENOCTH AHUHNKS
IE]LDITIJE, v Iv-v
a3 (n =10, L=156,7 e, [CH=9,7%, | (n=2, L=156,5 cm, FCH =14,7%,
Cp= 1,2, FenCH= 3,3%) Cy= 1,3, FenCH= 3,1%)
2090 08T 3 G484, 2933
oy 318,8£28,6 :
100354342 2111.3+164.6
Cpearne 253,149, ;
249,1£10.7 JalE]l3 2
hiemons 48,2+ 10,9 105,0:23,8

[pumesanna: lanw cpeanne Guonormveckne nokasameny peil, AL Yeproll — AHAMETP GOLMTRE, HOA
HEpPTOR — THAMETP AOpa.

Note: The average fish biclogical parameters are shown, sbove the line are diameters of oocyte, and
under line are diameters of nucleus.

Cnepmamozenes. TpaaHUHOHHO HCCNEA0BATENH YIENANH OCHOBHOE BHHMAHHE
npofoeMaM OOreHe3a #  (UIOJOBMTOCTH  AHTAPKTHYECKOrD KILIKEYE, [NOITOMY
CMEPMATOTEHEd JAHHOMO BHAA W3yucH Hegoctarouno. Himectwo, wro ans kimkaua xax
BHICOKOWHpOTHOrO BHAa Hawbonee anwrensmoft smagerca Il cragms  spenoctw
CEMEHHHKOB, npofomkalomascs okono 5 wecsues (Jlucosenxo, Creernon, 1980;
Cuneanonsa, 1980; Metoauieckne yxasanus..., 1983; Jlncosenxo, 1987). V camuon puf,
NPOAHATHIHPOBAHHEIX HAMH, CEMEHHHKH Haxogmnuck Ha IV cTammm 3penocTH, HMenw
monouno-Oeneifi  uBeT W MakcHManbHeie pasmepsl (puc. 3r). [lpe wagpese xpai
CeMEHHHKA ONNLIBAST, NPH HamaTHH Ha Opiowko Bsutensercs xanns cnepmsl. Ha
THCTONOIHYECKOM YPOBHE XAPAKTEPHBIM MNPHIHEKOM JaHHON CTAGMM  SBAKETCH
3ANONHEHHE BRIBOJHEIX MPOTOKOR COEPMATOIOHAMM, OOPAIVIOMIHMHE BHXPEBLIC MOTOKH;
NPHOYTCTBYIOT TAKWKE CIEepMATOronny THNoe A # b, MexkaHankleBas TKaAHb HCTOHYEHA.
B ronaae Bonna cnepMaroredesa B KayJanbHOM KOHIE CEMEHHHKA ONEPEKALT NpoLece B
KpaHHANLHON 4acTH ToHAAL. THM JOCTHIAETCA AMHTENbHBIA HepectoBwil nepuon
KA#A0r0 CaMila, 4T0 XapaKTepHo Ui HOTOTEHHEB X prb.

Hepecmosawili nepuod awmapxmuveckozo kisiwava, [lanAsie o BeposTHOCTH
HEPECTOBOIO CE30HA AHTAPKTHHECKOTD KILKAYA B MOpe AMYHICEHA B NHTEpPaTYpE
OTCYTCTBYIOT. B BocTOMHOM nogpaiione TuxooxeaHckoro cekTopa AHTAPKTHEH, B MOpE
Pocca, no onHHM JIHTEPATYPHEIM CBEJEHHAM, HEPECT AHTAPKTHYECKOTD KBIKAYA
HAYHHACTCH B MAC-HIOHE, 4 HEPECTOBBIE YYACTKH NOKATHIOBAHE HA OTAENBHO CTORIIHX
NoABROAHLIX ropax, Gankax u ropamx xpebrax wa cesepe or 70° wo.m. (Prutko, 2004;
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Fenaughty, 2005). Jpyrae HoecaelopaTeny HASKBAIOT NPEINONOKHTENBHM HEPECTOBRIM
MepRoaoM HIOHB-CeHTAGps, a palionom — nogeoaHsle xpeGrw mops Pocca (Parker,
Grimes, 2009) un# MIOHB-BBIYCT, TOrAa 3aBepalomuil 3Tan cospesanus ¢ GhICTPLIM
yBeaHYeRHeM ofbeMa roHaj i pasMepoR COLIHTOB HPOHCXOMHT B Mapre-anpene (Hanchet
et al., 2003). Ectb cBEIEHHS, YTO B KOHIIE MapTa B yIoBax Oumo 12% caMok ¢ AHTHHKAMH
Ha 5 CTATMHM 3pENOCTH Ha noneogrofi rope s noapafione 88.1G (Patchell, 2003).

ITH AAHHEIE NOIBONFIOT BLIIBHHYTE FHNOTE3Y O TOM, YTO OTAENBHO CTOSIIHE
NOABOAHBE MOJHATHA B MOpe AMYHICCHZ TaKKe HBIIOTCH ONHHMM B3 BEPOATHEX
HEPECTOBLIX YHACTKOB AHTAPKTHYECKOrD Katikada. [Ipu 3ToM BHABNCHHOS HAMH HATHYIHE
IpeNIX OOUMTOB B AHYHHKAX 1,2% caMoKk Kinkaya B (espane YKa3BACT HA TO, 9TO B
mope AMviacesa Hebombmas 9acTe camok Oslna cnocofHa K HEPECTY Y#e B MapTe, 4710
JHEYHTENLHO paHee NMPHBOIHMEIX B JHTEPATYpEe BEPOATHRIX CPOKOB HAYMANA HEpecTa.
Hais #afmoneHAs CEBHASTENLCTBYIOT O BRICOKOH NOTHOCTH poif ¢ roHANAME B TEKY4EM
COCTOAHHH B MOpe AMYHICEHA, 8 TAKKE O NPOJOMKEHHH NOIXONA HOBWX ocobell c
rosagaMi Ha IV cTAgMH 3penocTH B TeYeHHe nepuona uccnefosanns. Hamm sonepanie
MCCAEIOBAHE] CAMKH AHTAPKTHHECKOrD KNLIKAYA ¢ AHuHHKaMH Ha [V-V crangum spenoctd
u nehHHHTHBHBIME OOUHTAMH MAKCHMATEHOTO AHameTpa. Kak YKaILBanoch paHee
(Parker, Grimes, 2009), caMkl aHTAPKTHYECKOTO KIMKAYE ¢ TEKYTHMH AHUHHKaMH Ha V
CTAJMH 3PENOCTH B yAOBEX KpaliHe PeNKH, WTO CBHACTEALCTBYET O OLICTpOM nepexone
AMMHHEOB B COCTOAHHE (DYHKUHOHATEHON IPENOCTH M MHIDALHK B 3TOT nepuon puib K
MecTaM HepecTa. PacTAHYTOCT: HEPECTOROTO MepHoia ¥ KILIKAYA JOCTHIAcTCR
ACHHXPOHHOCTEIO POCTA OOIHMTOR B NEPHOJ BHTEIONCHE3A, A TAKKE HEOTHOBPEMEHHBIM
BCTYIIEHHEM B HepecT pauidHmx ocobefl. EcTe nanHBIe, 9TO COIPEBAHHE ¥ JAHAOIO
BHJIA 3aHHMaeT neproa ao 2-x net (Jlncosenxko, 1987; Kock, Jones, 2000).

Hanpmefiman rUCTONOrAYMEcKas OUEHKA AHYHHKOB  KNWE&4a  MO3IBOIHT
COpPOTHOHPOBATE BCTYMNCHHE CAMOK Kikikada B Omuwalummii HepecT, a Takke N&Th
perpocnexTHBEAE nporsos of yuacTHH pei B HepecTe NPOLLIOre Ce30Ha MOCHe €ro
OKOHYAHHA MO HATHYMIO NOCTEHEPECTORLIX IPH3HAKOE B MOHALAX.

3AKIOYEHHE

B mope AMyHceHa B (hespane HceeqoBaHRkEle 0c00H AHTAPKTHYECKOTO KILIKa4a
HAXOMHINCE B MEPEXOIHOM COCTOAHHH MEMIY OKOHYAHMEM HAryNa H BCTYILICHHEM B
nepect. Jlons camok ¢ ronazamu Ha IV crammn spenoctd coctasuna 83,3%, a camuos —
55%. BrgBRIEHD, 9T0 COLMTE B AAYHHKax 16,7% camMok HAXOJHAHCE B (ase 3aBeplICHHA
co3peBaniA, MX cpenHit nameTp coctanun 6'484 x10° M. BepoaTno, oTaeMLHO CTOAMIME
MOOBONHEIE NOIHATHH, Haxoldmmpecs nHa 69° 1o, ABIAKKTCE PenpoOIYKTHBHLIMH
YYACTKAMH U8 AHTAPKTHYECKOTD KILIKEYE, B KOTOPhIX HacTh ocolelt Guina criocofHa K
HEPECTY YK€ B MApTe, 9T0 JHAYHTENLHO paHee YKAIAHHLIX B IHTEPATYPE CPOKOB.

Vrousenne ocobeHHOCTell NONOBOrO COIPEBAHHA AHTAPKTHYECKONO KIRKAYa
Gyaer cnocofeTROBATE ONMPEAENeHHI0 MHCAR CIHHHI €ro NPOMLICIOBOTO 3alaca B MOpe
AMYHACEHa — NEPCTEKTHBHOM NPOMBICIOBOM moapafione THXOOKEAHCKOIO CcexTopa
Antapiriks. [lonydenunle pesynsrarsl BolmyT B Gamk gamusy Komuccwn no
COXPRHEHHI0 MOPCKHX WHELIX PECYPCOB AHTADKTHKH N4 AHATHIA H PEKOMEHIAURH no
VIIPABNCHHIO HEPECTOBRIM  J4NACOM  AHTADKTHYECKOID KIMKAYA Kak [eHHOro
NPOMBICAOBOIO BILIA PRI,

Takum  o0pasoM, MOHMTODHHT  COCTONHHA  PenpoXyKTHBHOH  CHCTEME!
AHTAPKTHYECKOrO KILIKAYE, BHNONHAEMBHl B XON¢ PETyNApHBIX PHGONPOMBICTOREX
sxcneauuuil cornacuo Crparerny passuTud AearelsHoCTH PO 8 AHTADKTHEE HA NepHol
ao 2020 r., SBAKETCH OJHAM H3 CNAraeMbIxX YCNEMHOrD BRIALA B HCCNENOBAHHA MOPCKHX
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Onopecypcos  AHTapkTHEH. Ero Heo0XOZHMOCT: IR OTCTAMBAHMA OTEHECTREHHEIX
uaTepecos B pabore AHTKOM u Bosspamenns PoccHE ee NpesHEX THASPCRHX nosmimai

B ANTapKTHEE.
EBrazodaprocmu
ABTOPh BRIDANAIOT HCKPEHHIOW OnarofapHocTs H raybOKYI0 NPHIHATENEHOCTE

CBOHM HacTaBHHMKam mnpodeccopy, a.6.8. E.B. Mukonmsofi # a.6.m. K.B. Uyery 3a
LEHHBIE 3AMEYAHHA B X0J1e pafoTsl HAl PYKOMHCKIO.
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ANALYSIS OF MATURITY OF ANTARCTIC TOOTHFISH
IN THE AMUNDSEN SEA IN THE SUMMER PERIOD
© 2010 y. S.V. Pivanova, AF. Petrov

Russian Federal Research Institute of Fisheries and Oceanography, Moscow
The results of histological analysis of female and male gonads of the Antarctic
toothfish ( Dissostichus mawsoni), caught by the longliner in the Amundsen Sea
in February 2007 are presented. The morphological parameters of fish, GSI,
HepSl, condition indexes and fecundity have been described. The majority of
Antarctic toothfish individuals have reached prespawning condition. Share of
female with gonads at [V stages of maturity was 83,3%, and males 55%. The
females with ovaries at IV-V stage and matured oocvies with diameter
6 484:10° m have been caught. Therefore, some individuals of Antarctic
toothfish were ready to spawn in the Amundsen Sea by March.
Key words: Antarctic toothfish, Amundsen Sea, gonads, gametogenesis, spawn.
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