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BBenenue

Calanus glacialis — BecIOHOTHI payoK, SIBJISIONIUNACS TUIUYHBIM TPEIACTABUTEICM
300IUIAHKTOHA CEBEPHBIX Mopei. M3-3a 10CTaTOYHO BBICOKOM YHUCIEHHOCTH U CPABHUTEIBHO
KpynHBIX pasmepoB (10 5,6 mm) (MmmtoctpupoBanHsiid arnac..., 2006. C. 39), on urpaer
B2XHYIO POJIb B MOPCKUX TPOPUUIECKUX IIETISAX, B YACTHOCTH, CITYXKHUT MHILIEH JJI Pa3THIHbBIX
pBIO, HEKOTOPHIE U3 KOTOPHIX ABISIOTCS 00BekTamMu ipoMbicia (Kocobokosa, [1epmosa, 2010).
C. glacialis pacnpocTpanéH BechbMa IIUPOKO, HO OEIOMOpCKas MOMYJSIHsS 000cobieHa OT
OCHOBHOTO apeajia, €€ CyIlleCTBOBaHHE OOBSICHAETCA HCTOpHEH pa3BUTHS BoAoEMa. OJTO
3HAYUT, YTO JlaHHAS TOMyJsAlus TpeOyeT OTAENbHOTO W3y4YeHHs, TaK KakK YCIOBHS
(TeMmepaTypHBI pPEXUM, COJIEHOCTb, TWAIa3oH riIyomH) B bemom Mope oTiauvaroTcs OT
OOJBIIMHCTBA IPYTHX APKTUYECKUX MOpEi. PabOTHI M0 M3y4eHHIO 300TIIaHKTOHA, B TOM YHCIIE
BECIIOHOTUX pavyKoB, BeAyTcs Ha berom mope yxke Oonee matuaecsatu jet (Kocobokora,
[TeprioBa, 2012), u 3a 3TO BpeMs ObUIO TOJYYE€HO OTPOMHOE KOJHYECTBO HH(OPMALUH.
Hecmotpss Ha 3TO, 10 HENaBHErO0 BPEMEHU JaHHBIE O BEPTHKAILHOM paclpeielieHud U
nemorpaduueckoii crpykrype C. glacialis B oceHHe-3UMHE-BECEHHHI TMEPHOJ] B IMPOJIUBE
Bemukas Canma w Omwkaiimeid kK Hemy dactd KaHpgamakiickoro 3anwBa ObUIM OYEHB
MaJIOUUCIIEHHBI (0JJOOHBIE UCCIIEIOBAaHUS IPOBOAMIUCH TOJIBKO B 1951-1952 1 1961-62 rr.)
(KocobokoBa, Ilepmoa, 1990, 2005). Hama paGora momkHaA OMOJHHUTH HMEIOIIHECS
CBEICHHUSI O OEIIOMOPCKOM TOIMYNSIMA JTaHHOTO BHUAA BECIOHOTHX padkoB. Kpome Toro,
CpaBHEHHE HAIlUX PE3yJbTAaTOB C JUTEPATYpHBIMU JAHHBIMH MOJKET IO3BOJHUTH BBISBUTH
HEU3BECTHBIE paHee OCOOEHHOCTH BEPTUKAIBLHOTO pACIpeAeNeHUs U JeMorpapuuecKoi
ctpyktypsl nonyssiiuu C. glacialis, B 3TOT nepuo.

MarepuaJjbl 1 METOIBI

HccnenoBanus nOpoBOAMINCH Ha 0Oa3e HayuHoro 1ieHTpa «llomspHbIil Kpyry,
pacnionioxkeHHoro Ha Oepery Kanmamakmickoro 3anmBa bemoro mops. COop marepuana
nmpoBoauics okoso o. Benmuanxa, B mposnuBe Benukas Canma u B paiioHe KpecTtoBbix
OCTpPOBOB, B 3aBUCUMOCTH OT JAOCTYITHOCTH M€CTa IIPHU MOTOAHBIX YCIOBHUSIX B mepuoj cOopa
Mmarepuaia. HecMotps Ha TO, uT0o MecTa 0TO0pa mpo0 pa3InyHbI, BCE OHU HAXOAATCS B KyTOBOM
yacTu KaHjamakiickoro 3ajivBa, 4TO TO3BOJIIET CPABHUBATH UX MEXIy coboi. [IpoOsr Obutn
oToOpaHbl B Mae, okTsi0pe u HostOpe 2023 1., a Takke B (eBpae, anpese, Mae, HIOHE, aBrycTe
u HosiOpe 2024 1. [IpoGooTOop mpoBOAMIICS ¢ pa3NUYHBIX ITyOuH (0T 150 M 10 TOBEpXHOCTH)
0 TOPU30HTAM MIPUMEPHO IO 25 METPOB € TOMOIIBIO IIAHKTOHHOM ceTu «/[xenn» (Tuomans
BxogHOTO oTBepcTHs 0,1 M, suest punpTpyromero koHyca 180 MkMm) ¢ GopTa Karepa Wi CO
apaa. [Ipo6sr ¢ukcupoBanu ¢ nomoursio 4%-ro pactBopa (opmanbAeriaa, Mocie 4Yero
MIPOBOJMIIN WX pa30op U aHanu3 B Jaboparopun. Marepuai paccMaTpuBajiu Mo OMHOKYIISIPOM
npu yBenuueHuu oT x20 no x40. Jlnsg ymoOcTBa mopcuéra pavykoB HCIIONB30BAIN KaMepy
Bboropoga. Pa3ubie konenonuthele craguu C. glacialis moacYnTHIBAIN OTAEIBHO IS KAXKIOTO



TOPU30HTA, 4YTOOBI MOJYYUTh JaHHBIE O JAEMOTrpaUUEecKod CTPYKType MOMYIALHUH.
Konenoaurueie craguu I-111 o0bequHsN B ONHY TPYIITY.

PesyabTaTsl

Pesynbrarer paboThl moKa3anu, 4To OCHOBHas 3umytomas cramus C. glacialis — IV
xonerionutHas (CIV, puc. 1), nanee o mose B obmiel yncieHHocTH cienyet V craaus (CV),
3a HeW - camibl U caMku (M/F) mpumepHo B paBHOM mporieHTHOM cooTHomenuu. I, 1T u II1
korenionutHbie ctaguu (CI-III) Bcrpedensl eauHWYHO. Hamm gaHHBIE TOJHOCTBIO
moATBep Xk AaroT uMeromuecs B uteparype (Kocobokona, Ilepiosa, 1990, 2005; Kosobokova,
1999). B mepuon c¢ HOsOps mo ¢eBpans gons [V KomenmoguTHON cTaguy B TMOMYJSLMH
COXpaHSETCsS OTHOCUTEIHLHO CTaOMJIBLHOM, B TO BpeMs Kak V-l ymeHbIaeTcs Oonee, 4YeM B
YeThIpe pa3a, IPOIEHT CAMOK CYIIECTBEHHO YBEIMYUBACTCS (IIPUMEPHO B TPH pas3a), a CaMIIOB
— HECKOJIbKO yMeHbInaeTcsi. CKkopee BCero, 3T U3MEHEHHs] BO3PACTHOIO COCTaBa MOMYIISILIUU
o0bsacHsAIOTCS TeM, uTo pasButue C. glacialis B benom Mope MpoUCXOIUT HE 3a Tof, Kak B
HEKOTOPBIX Apyrux parionax (Daase et al., 2013), a 3a aBa roga (Koco6okoga, [lepiiosa, 1990).
Pauky, 3umyromue Ha IV xomenoguTHOW CTaauy AOCTUTHYT IIOJIOBOM 3pEIOCTH TOJIBKO K
clenmyromel BecHe, a TmepekuBaromue 3uMmy B Buae CV wuinm camIiioB/caMoOK OyayT
pasmHoXkarbesi mociie mepesuMoBku (Kocobokosa, Ileproa, 2010). IlosTromy k BecHe
MOCTETNIEHHO YMEHbILAETCS 10J1s1 V CTaluy — 3TU PauKy CTAHOBSTCS MOJIOBO3PEIBIMU OCOOSIMH.
Wudopmanus o Tom, uto C. glacialis umeeT NBYXJIETHUN KU3HEHHBINA IIUKI ObLIA MOJTyYeHA B
xoze 6onee pannux uccnenaoanuii (Kocodokona, [1eprora, 1990, Kosobokova, 1999), Tak uto
Harra paboTa TOJIBKO MOATBEPKAACT UMEIONTNECs JaHHbIe. Takxke, MoTydeHHbIC HAMH JJaHHBIC
MTOKa3bIBAIOT, 4TO B Mae 2024 . 0TMEUaI0Ch 3HAYUTENHHOE YBEIMUECHNE OOIIECH YUCIEHHOCTH
(mpumepno B 10 pa3z) C. glacialis B ropuzonte 0-25 M (pHc. 2), IO CPaBHEHUIO C OCTAIBHBIMU
Mecsauamu. [lo auTepaTypHbIM NaHHBIM, B 3TOT MEPUOJ HAUYMHAETCS AKTUBHOE pa3BUTHE
¢uToruiankTOHa — ocHOBHOM numum as C. glaciais, 1 payky MOJHUMAIOTCS K TIOBEPXHOCTH,
9YTOOBl OTKOPMHUTHCA. BakHO OTMETHUTbH, YTO paHbIIE OCTAJIBHBIX HAYMHAIOT MOJHUMATHCS
caMmkH (puc. 1). BeposTHo, 3TO CBSI3aHO C TeM, YTO OHU OyIyT pa3sMHOKATbCS ATUM JIETOM, IS
4Yero MM HaJ0 NOJIYYUTh MaKCHUMallbHO BO3MOXHOE KoinyecTBO pecypcoB (Kocobokona,
[lepuioBa, 2005). [aHHble, TMOJNydeHHbIE HaMH Tocie 00paOOTKM HMIOHBCKHX IpOo,
MMOKa3bIBAIOT, UTO MO0 KpailHEW Mepe B Havdayie uroHs adbcoitoTHoe OonmbmuHCTBO C. glacialis
MIPONIOJKACT JIEPHKATHCS OKOJO MOBEPXHOCTH (pUC. 3), UTO CKOpee BCEro TAaKKe CBS3aHO C
pa3BuTHEeM (UTOIUIAHKTOHA B 3TOM ropusoHte. Kpome Toro, B 3TOT mepuon B mpodax
HAYMHAIOT NOABIATHCA paukH [-111 konmenmonuTHBIX cTaauii (puc. 3), YTO yKa3bIBaeT Ha HAYAJIO
pasMHOXKeHUs. B nuteparype Takxke e€cTh JaHHBIE O TOM, YTO KaJIHYChl pPa3MHOXKAIOTCS B
KOHIIE Masi — B WIOHE, B 3aBUCUMOCTH OT KoHKpeTHoro roaa (Kocobokona, IlepiioBa, 2012).
He6onp10e konruecTBo paukoB MIIAAIINX CTaIui B HAIIMX MPo0Oax yKa3bIBaeT HA TO, YTO MbI
HaOII0aNIM He MUK Pa3MHOXEHUs, a JIMIIb €r0 Hayaslo, a 3HaYUT KOHKpeTHO B 2024 1. oHO
MIPOMCXOUIIO JOCTATOYHO MMO37HO. B aBrycTe, no Hammm ganubiM, pactpenenenue C. glacialis
10 TIIyOMHAM CHJIBHO OTJIMYAETCS OT MIOHBCKOTO — OOJIBIIMHCTBO PAYKOB HAIIPOTUB JIEPIKAThCS
Ha rnyouHe (puc. 4). Ckopee Bcero, 3TO CBSI3aHO C T€M, YTO JIETOM ITOBEPXHOCTHBIC CJIOU BOJIBI
JNOCTAaTO4YHO CWIBHO IIporpeBarorcsa, u eciad g padko [-III cramgmii Takue ycnoBus
KOM(OPTHBI, TO 7151 O0JIee CTapIIuX 0COOCH ONTUMANTLHOM sBJIsIeTCs TeMIieparypa okosio 0° C
(Kocoboxoga, ITeproa, 2012; Pertsova, Kosobokova, 2003), u3-3a 4ero oHH OITyCKArOTCS Ha
ryouny. Kpome Toro, B ropuzonte 0-25 M ropasio CuiabHee MPecc XUITHUKOB, IIOATOMY YXOJT
Ha OoJbIIMe MTyOMHBI SBJSETCS BAXHOM BEPTUKAIBHON MUTpalMel, U oT e€ CpoKa MOTYT
3aBHCETh M3MEHEHHUs 4HucleHHOCTH nonynanuu. Cpok ke e€ OyneT 3aBUCETh OT TOrO, Kak
ObICTpO TIpoliayT mepBbie Tpu craguu passutus C. glacialis (Kocobokona, IleproBa, 2012;
Kosobokova, Pertsova, 2018). Koukpetrno B 2024 roxy, o kpaiftHeit Mmepe B mpodax cepeanHbl
aBrycra padkoB I-III ctagum oTmedeHo He ObLIO, BCe KaJSHYCHI ObUTH CTapIle U JAEpKaluch



ryoke 25 M (puc. 4). Crienyroniue B3aTbie, 1 00padOTaHHBIC HAMU Ha JAHHBI MOMEHT MPOOBI
ObuIM 0TOOpaHbI BO BTOpOM mosioBuHe HOA0ps 2024 roma. B menom oHu JaroT pe3ynbTarsl,
cxokue ¢ JgureparypHbiMu naHHbIME (KocoOokoBa, IlepmoBa, 2005) wm ¢ 1gaHHBIMH,
MOJyYeHHBIMU HaMH B Hos10pe 2023 roga — GOJIBIIMHCTBO PAuyKOB MEPE HACTYINICHUEM 3UMBI
OIMYCKAIOTCSl Ha TIIyOuHY (puc. 5), TAe AepkKarhCcs MO KpalHEH Mepe 10 cepeauHbl GeBpas.
OnHako ecTh M HEKOTOpbIE pa3nuuus: Mo JuTeparypHbiM naHHbIM (Kocobokosa, IleprioBa,
1990; Kosobokova, 1999) u no pesyapraram Halux MPEIbIAYIINX UCCICIOBAHUM OCHOBHOM
sumyromeil cragueit C. glacialis saBnserca IV konenoautHas; B npobax xe HosOpst 2024 1.
npeobnamaer V cranus (puc. 5). IV cTagum aumis HEMHOTO MEHBIIE, U OYCHBb BEPOSTHO, YTO
Ommke K 3UMe JeMorpaduueckas CTpyKTypa CTaHeT CTaHAapTHOM (d4acTh ocoOeil msaroin
CTaJNU TIPEBPATIATCS B camIloB/caMoK). KpoMe Toro, HeoOBIYHOW 0COOEHHOCTh HOSOPHCKUX
po6 2024 r. BASETCSI OTHOCUTENBEHO OOMBIIOE KOJTUYECTBO MOJIOBO3PEIBIX CaMIOB (puc. 5),
KOTOpbIe OOBIYHO MPAKTUYECKU HE MPEACTaBICHBbI B MpoOax. DTOT (PaKT MOYTH HaBEpHSKA
ABJISIETCS CIY4allHOCTBIO, @ HE 3aKOHOMEPHOCTBIO (B JIMTEpaType W B HAIIUX Oojiee paHHHUX
JAHHBIX TTOI0OHOTO 3aMEUYEHO He OBLI0), OTHAKO €TO HEJIb3s1 HE OTMETHTD.

Ecnmu 0000mars coOpaHHbIE HaMH JaHHBIE O BEPTUKAJIBHOM paclpenieleHud |
nemorpaduueckort ctpykrype C. glacialis B KaHmanakickoMm 3aluBe, MOKHO CKa3aTh, YTO
OCEHBIO PavyKH OMYCKAIOTCs Ha TyOuHy (puc. 6), Tam aepxarcs 3UMOW, HO yXe C KOHIIa
(deBpasis HAYMHAIOT MOJHUMATHCA, MPUYEM, MOABEM MPOUCXOAUT HE OJAHOBPEMEHHO Y BCEX
cTaAuil - mepBbIMU mogHuUMarTcs camkud (puc. 1). C HacTylieHHMEM BECHBI MOABbEM
MPOJOIDKAETCSA, M K Maw Yyxke OonapmuHCTBO ocobeit C. glacialis oka3bIBaeTCs B
MOBEPXHOCTHBIX CJOsIX BOABI (puc. 2). [TonoOHbIe ce30HHbIE BEPTHKAIBHBIC MUTPAIIUN TAKXKe
obn yke ormedeHbl panee (KocoOokoma, IleprioBa, 2005) u moaTBep)AaroTCs HaIIeH
paboroii. OgHaKo, €CTh U HOBBIE JIaHHBIC — JI0 HEJaBHETO BPEMEHU HE OBLJIO M3BECTHO, KOTa
e payKy HaYMHAIOT TOAHUMATHCS K MOBEPXHOCTH. B nuTeparype uMeroTcs Juilb JaHHBIE O
TOM, 4TO B ampese noxbeMm yxe npoucxoaut (Kocobokosa, Ileprosa, 2005). Hama pabota
MoKa3bIBaeT, uTo B 2024 1., 3TOT nporiecc Havyacs enié B hepane. JlanpHelnee uccneaoBaHus
II0Ka3aJM, YTO B Hayaje MIOHS KaJISIHYChl ocTaroTcs B ropusonte 0-25 M (puc. 3), u Torga xe
HAUMHAETCS MX Pa3MHOKEHHUS. JTO MO3BOJIAET JeNaTh BHIBOJU O TOM, UTO MO KpalHel mepe
2024 ron He sIBIIIETCS AHOMAJIBHO PaHHUM Ha benoM Mope, Tak Kak 10 JIUTepaTypHbIM JaHHBIM
B HambOomnee Témabie romael pazmMHokeHue C. Glacialis HaunHamoch emé B KOHIE Mas
(Kocoboxosa, Ilepmosa, 2012). Oto maér Hagexay HA TO, YTO TIOOATBLHOE MOTEIJICHHE, 110
KpailHe Mepe Ha JaHHBI MOMEHT, HE OKa3bIBaeT OOJBIIOTO BIUSHUS Ha OWOJIOTHIO
uccnenyemoro Buza. IlomydeHHble B aBrycTe JaHHBIC MOKA3bIBAIOT, YTO K 3TOMY MOMEHTY
KaJITHYCBI, MTOSIBUBIIMECS] B 3TOM TOAY, YK€ IOPOCIH 10 YeTBEPTON KONEMOAUTHON CTAIUM U
nepeMecTHIu Ha rIyOuHbl Oonee 25 metpoB (puc. 4). Cyas mo JaMTepaTypHBIM JTaHHBIM
(Kocob6oxkoBa, IleprioBa, 2012; Kosobokova, Pertsova, 2018) Takas cuTyarus sBIsSETCS
HOPMAaJIbHOM, YTO MO3BOJISIET TOBOPHUTH O TOM, YTO aHOMAJIHHOU 3aJCPKKHU B )KH3HEHHOM IIUKIIC
C. glacialis B 2024 1. Taxxe He Habmomanock. [IpoOk1, B3sThIe B HOsIOpe 2024 1., HECMOTPS HA
HEKOTOpble 0COOEHHOCTH B OOIIEM MOATBEP)KAAI0 YK€ OTMEUEHHBbIE HAaMHU U B JIUTEparype
(Kocob6oxkoBa, IlepmoBa, 2005) 3aKOHOMEPHOCTH — Te€pej HACTYIUICHHEM 3UMBI KaJISTHYChI
OITyCKAaIOTCs Ha IIyOuHy (puc. 5).
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Pucynox 1. /lemorpadudeckas cTpykTypa u BepTukanbHoe pactipeaenenue C. glacialis
26.02.2024 B nponuBe Benukas Canma. YcinoBHbIE 0003HAYCHHUS: FOBEHIIILHBIC
konenoautHbie craaun — CI-1I1, CIV, CV; B3pocasie ocobu: F — camku, M — camIisl.
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Pucynoxk 2. Jlemorpaduueckasi CTpykTypa 1 BepTukanbHoe pacnpenenenue C. glacialis
12.05.2024 B paitoHe KPeCTOBBIX OCTPOBOB. YCIIOBHBIC 0003HaueHus cM. Puc. 1
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Pucynox 4. Jlemorpadudeckas cTpykTypa u BepTukanbHoe pactipeaenenue C. glacialis
16.08.2024 B nmponuse Benukas Canma. YcinoBHble 0003HadeHus cM. Puc. 1
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BriBoabl

1. C. glacialis B ycnoBusix benmoro Mopsi MMeeT ABYXJETHUH >KM3HEHHBIH IMKJ, 4YTO
MOATBEPKIaET paHee MOJyYeHHbIE JaHHbIE.

2. Camas mHorouucieHnsas sumyromas craausa — CIV, Bropas no uncnennocta — CV.

3. B oOcnenoBaHHOW akBaTOpUM MTPOUCXOAMT BepTukambHas murparus C.glacialis: oceHbrO
padKM OIMYCKAIOTCS HAa 3HAUMTENBbHYIO TIYyOWHY, NEp’KaTcs TaMm 3UMOW, a K IMEePUOIY
Pa3MHOXKEHHS TOJHUMAIOTCS OJMKe K MOBEPXHOCTH, YTO COIJIACyeTcs C pe3ysibTaTaMu
MPEIBIAYIINUX UCCIEAOBAHUN.

4. BmepBble MOKa3aHO, YTO MUTpanusi K IMOBEPXHOCTH HauumHaeTcs emié B Qempaie, u
MEePBBIMU TTOTHUMAIOTCS CAMKH.

5. TlokazaHo, 4TO IO CpOKaM BaKHEUIIINX BEPTUKAIBHBIX MUTpatuii 2024 ro1 He BBIIEIICTCS
Ha (OHE MPEeAbIIYIIUX JIET, 9YTO TOBOPUT OO0 OTCYTCTBUM 3HAYUTEIBHBIX W3MECHECHUU B
ouonorun C. Glacialis

baarogapuoctu

ABtop Omaromaputr [mutpus OneroBuua AdanacbeBa, Kupumia HOpbeuua
CoxkonoBa, Unpto ApcenreBruua TpyxanoBa u kuHuKY «KUT» B KypkuHo 3a puHaHCOBYIO
MOAJEPKKY HCCICNOBAaHUN, a TaKKE COTPYIHUKOB TypUCTHYECKOro ueHrpa «llomspHslii
Kpyr», momorapmmx B moJyieBbIx cOopax marepuana. Kpome toro, aBrop 6iaromaput K. H.
Kocob6okoBy 1 Hatanbsio UepBakoBy 3a o0ydeHHe MeToaM paboThl U MOMOIIs B 00paboTkKe
pe3yJIbTaTOB.
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