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Ha ocHoBe aHanu3a apxuBa 3EKTPOHHBIX JI€A0BbIX KapT 32 19972016 IT. BBIIOIHEHBI pacyeThbl
BO3PACTHOIO COCTaBa JIEASHOIO IIOKPOBa B CEBEPO-BOCTOUHOI yacTu Kapckoro Mopsi B OCeHHE-3UMHUI
nepuof. [lonyuenHsle 1aHHbIE TO3BOIMIN YCTAHOBUTS C IeKaJHOH JUCKPETHOCTHIO M3MEHEHUs KOJIU-
4yecTBa (IUIOMIAAN) K COOTBETCTBYIOIIHE UM TOJIIMHBI JIb/]a BCEX BO3PACTHBIX I'PaJalliii M TePHOJIBI
UX Ipeolianganys ¢ Havyana (JOPMUPOBAHUS JISITHOTO OKPOBA U 10 €T0 3aBepIICHUs. BEISBICHBI
CYIIECTBEHHBIE PAa3JIMIHs B BO3PACTHOM COCTaBe APEeH(YIOMNX U IIPHITAHHBIX JIBI0B, TPOSBILSIONIH-
ecst B 0ostee paHHEM MOSIBICHUH OHOJICTHHX JIBJIOB B IIPHIIAe M B OTHOCUTEIILHOM HX KOJIMUECTBE.

HccnenoBanue BO3pacTHOIO COCTaBa JIbJOB B «XOJIOIHBIID U «TEIUIbI KITMMAaTU4ECKUE IepU-
OZIBI B 3aBEpIIAIOIIeH cTanny (GOPMHUPOBAHHS JIEISTHOTO IIOKPOBA CEBEPO-BOCTOTHOH acT Kapckoro
MOPsI BBISIBUJIO HX CYLIECTBEHHOE pa3/Inyue.

ITomo6HOTO poma paboTHl paHee HE BBHINOMHAINCH. Ee pe3ynbraThl JOMOMHSIOT PeXMMHEIE
XapaKTePUCTUKH JIEASHOTO TIOKPOBAa CEBEPO-BOCTOUHOH dacTé Kapckoro Mopst M MOTyT OBITH HC-
MOJIB30BAHBI IIPH pa3padoTKaX METOHK IIPOTHO3a JIEAOBEIX YCIOBUIT CYTOXOACTBA B 3UMHEE BPEMSI.

Kniouesvie cnosa: ceBepo-BocTouHast 4acTh Kapckoro mopsi, BO3pacT jibaa, Apendyrommit
Jie1, npunai.

BBEJJEHUE

OcHOBHBIE CBEICHHUS O JIEIOBOM PEKHUME aPKTHUECKUX MOpE B 3UMHEe BpeMs MOJTy-
YCHBI B OCHOBHOM OJ1arojiapsi BU3ya bHBIM aBUAIIHOHHBIM JICTIOBBIM pa3BeIKaM, KOTOPBIC
npousBoaiuch ¢ 1930-1940-x no mHavama 1990-x rr. Kak u B OONBIIMHCTBE PaiioHOB
ApPKTUYECKHUX MOPEH, B CEBEpPO-BOCTOUHOU YacTi Kapckoro Mopst mocJie 3aBepiieHus (B OK-
TAO0pe—HOSOpE) ICTHE-OCCHHEH HABUTAIINH, B TCUCHUE KOTOPO BBITIOHSITHCH JCKATHBIC U
TaKTHYCCKHE (C MCHBIIIEH TUCKPETHOCTRIO) Pa3BEIKH, HAYWHAS C AeKAOPsI U 0 Masi JICJIOBBIC
Pa3BeKU BBITIOIHSUIUCH OJUH pa3 B Mecsill. Pa3Benku ¢ Takoil TUCKPETHOCTHIO, TO3BOJISIS
MOJYYHThH OOIIee MPEICTABICHUE 00 OCHOBHBIX 3JIEMEHTAX 3UMHETO JIEJJOBOTO PEeKUMA
(TIpumaii, MOJBIHBY, 30HBI JIBIOB PA3JIMYHOTO BO3pACTa U Jp.), B TO e BpeMs HE JTaBaJH
BO3MOXKHOCTH IIPOCIICTUTE UX (POPMUPOBAHHUE B IPOMEIKYTKAX MEXKTY pa3BekamMu. B aTom
OTHOIIICHUY 3HAYUTEIHHO OOJIBIIIE TAHHBIX O (POPMUPOBAHUH JICISTHOTO IIOKPOBA B 3UMHHIA
MIepHO/1 HAKOIUIEHO 1O 10r0-3anaiHoi yactu Kapckoro mops, rie ¢ ocenu 1973 . Hauanach
KpYIVIOTOJIMYHAsI HABUTALUS U PETYIISIPHO POU3BOAMIUCH TAKTUYECKHUE JICOBBIE PA3BEIKHU.

Hcnonb30Banue CIyTHUKOBBIX JAHHBIX CYIECTBEHHO U3MEHWIIO BO3ZMOXKHOCTH U3-
YUEHHs 3MMHETO JISJI0BOTO PeXKUMa, OI1aroiaps MOTyYCHHEO TUTOIIA THBIX ICTaTbHBIX ChEMOK
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JICITHOTO TIOKPOBa C PEry/sIpHOCTBI0 7—10 CyTOK, a Mpu HEOOXOAUMOCTH U Halie. ITH
JIAaHHBIC TIO3BOJIMJIM PACLIIMPUTh UMEIOLIMECS NPEJICTABICHHs O (POPMUPOBAHUM TIPHIIAs,
sanpunaitaeix nonsiHeil (Kapenun, Kapkmun, 2012). Co3nanue 371€KTPOHHBIX JICTOBBIX
KapT ¥ X aHanu3 ¢ momorinbsio [ IC-texHoI0ruii Mo3BONIMIN OLICHUBATh KOJTMYECTBO JIBJOB
Pa3IMYHOro BO3pacra B MEPUOJ OCEHHE-3MMHET0 ()OPMHUPOBAHHS JIIITHOTO TIOKPOBA.

B Hactosmee Bpems cynoxonctBo B Kapckom mMope B 3UMHHUIM NEepHOA aKTHBU3U-
POBAJIOCH, YTO BBI3BAHO HEOOXOJMMOCTBIO KaK HCCIIENOBaHUI Ha Ienbde MOps U ero
o0ycTpoiicTBa, Tak ¥ HEOOXOJMMOCTBIO BBIBO3a YIJIEBOJOPOIHOIO ChIpbs. M3MeHMIICh
TpeOOBaHMsI B MPENOCTABICHUH XapaKTEPUCTUK JIEISTHOIO IMOKPOBA B CBSI3M C BBOJOM
AnmuHucTparyeir CeBepHOro MOPCKOTO MyTH Pa3pelInTeNbHON CUCTEMBI AJIS TUIaBaHUs
CYZIOB B aPKTUYECKUX MOPSIX.

KPATKASI XAPAKTEPUCTHUKA JIEJOBOI'O PEXKUMA
CEBEPO-BOCTOYHOM YACTHU KAPCKOI'O MOPSI B 3SUMHHUI ITEPHO/I
Cesepo-BocTouHast 4acTb Kapckoro Mopst 1o CBOMM KIMMATHYECKHAM 1 JISJIOBBIM YCIIO-

BHAM Hambolee CypoBbIii paiioH Mopsi. B Teuenne 8—10 MecsIeB B rofy CeBepO-BOCTOUHAS
4acTh MOPSI TTOJTHOCTBHIO OKPBITA JIBJOM. B cpeHme 1o J1e10BBIM YCIOBHSM TOABI OKOJIO
TIOJIOBHHBI aKBaTOPUH paifoHa MOCIIe JIETHETO TIEPHOAA TAsSTHHS OCTACTCS 3aHATOH JIbIAMH.

Jledoobpaszoeanue. JlemoobpazoBaHUE B CEBEPO-BOCTOUHOM YacTn Kapckoro Mmopst
HAYMHAETCS Ha CEBEPHOH €T0 IPaHUIIC B KOHIIE aBTyCTa — IIEPBOH IeKajie CEHTSIO0ps Jarie
BCETr0 CPEeIM OCTATOYHBIX JIBAOB. Jl0CTaTOYHO OBICTPO, K KOHILY CEHTSOPs, MPOLECCH
71e1000pa30BaHMs PACIPOCTPAHSIOTCS Ha OONBIIYIO YaCTh AKBATOPHUU CEBEPO-BOCTOYHON
gacTu Mopst. OKOHYATENFHO 3Ta YaCTh MOPSI MOKPBIBAETCSI MOJIOJBIMH JIbAAMHU K KOHITY
OKTSIOPSI.

XapakTepHOE paclpeesieHUE JbJI0B Pa3IMYHBIX BO3PACTHBIX I'Pafalliii U COOT-
BETCTBYIOIINX UM TONIIMH JIbAa (JeTeHna), cpOpMHUPOBABIINXCS B CEHTAOpe—OKTIOpE,
M0Ka3aHo Ha KapTe, IPeICTaBIeHHOM Ha puc. 1 uBeT. Bkielku. Kak BUIHO U3 pUBEIEHHON
KapThl, Pa3IMIHBIM 0 BO3PACTY (TOJIIMHE) JThIaM XapaKTepHO pacipeaeeHne, Onm3Koe
K 30HaIbHOMY. K ceBepy OT 0OIIMPHOM 30HBI HAYAIBHBIX U MOJIOJBIX OB, 00Opa30BaB-
IIMXCSI B OCHOBHOM B OKTSIOpE, PAcIoaracTcsi 30Ha OTHOJICTHUX TOHKHUX M CPEIHUX JIBIOB.
CeBepHee 3THX JIBIOB, Ha TPAHUIIE ¢ APKTHYECKUM 0acCEHHOM, BUTHBI SI3BIKM OCTATOUHBIX
JHJI0B (JIbJIBI, HE BBITASIBIINE B JICTHUH TIEPUON).

DopMHUpOBaHHKE JIEASTHOTO MTOKPOBA MPOAOIKAETCS 10 KOHIA Mast. OHO COMPOBOXK1a-
eTcs HapacTaHWEM TOJIIMHEI JIbJIa ¥ N3MEHEHHEM BO3PACTHOTO COCTaBa Apeidyromux u
TIPUTAHHBIX JIB10B. MOJIO/IBIE B IBI TOMIIHHOHM 10 30 CM EPEXOIIT B IPaJaIiio OHOIETHIX
JBJIOB, CPEM KOTOPBIX MPOUCXOANT HAKOIUICHUE OJHOIETHUX TOJICTHIX JIBJAOB TOIIIMHON
6omee 120 cm. o manueM u3 padot (I'ynkoBuu u ap., 1972; bopomaues, 1998), omHo-
JIETHHE TOJICTHIE JIb/IBI K KOHITY Mast 3aHUMaroT 80 % aKBaTOpHUU CEBEPO-BOCTOUHON YacTH
Mopst. OcTanbHyI0 4acTh BO3PACTHOTO COCTaBa JIEASHOTO IMTOKPOBA COCTABIISIIOT MOJIOZBIE
1 TOHKHE JIbJIbI, 00pa3yronrecs B KaHaIax, TPEIINHAX, Pa3BO/IbIX, @ TAKXKE B MOJIBIHBAX 32
rpaxunei npumas. Ctapblie JbIBI (IBYXJICTHAE I MHOTOJICTHHE ) YaCTHIHO 00pa3yroTcs U3
OCTaTOYHBIX JIHJIOB, YACTHIHO IIPHHOCSTCS U3 COCETHUX PafOHOB APKTHIECKOTO OacceiHa.

Jpeitghyrougue nvovr. B 3uMumit mepron B 1pei(yonix IbIax ceBEPO-BOCTOUHON
gactu Kapckoro Mopst mpeoOagaroT o0ImMpHEIE JeASHBIC MO pasMepoM oT 5 1o 10 kwm,
BCTPEUAIOTCS 30HBI C THTAHTCKUMH JIESTHBIMU MOJISIME pazmepom Ooree 10 kM. B ampe-
ne—Mae (B CBS3H C MEPECTPOiiKoii aTMOC(hEepHOH UPKYIISIINN) YBETHINBACTCS TIOABIIK-
HOCTB JIEJSTHOTO TTOKPOBA, COMPOBOXKArOMIascsi ero ApodieHneM. M xoTst mo-mpexHeMy
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npeoOia aroT OOIIUPHBIE JISSTHBIE OIS, B Mae UX pa3Mep yMEHbIIaeTcs 10 2—3 1 3—5 KM.
MectaMu BCTpeUaroTCst HEOOJBIIKE 30HbI ¢ TONIIMHU pazmepom ot 500 10 2000 M.

Tonmuua NeAsHBIX MOJEH POBHOIO OJHOJETHEIO Jibja B MapTe—arpese B CEBEepo-
BOCTOUYHOM 4acTH Mops B cpenHeM gocturaet 1,6—1,8 m (Pomanos, 1991).

HpI/I INOCTOSAHHBIX ITIOABUMXKKAX JICASHBIX MOJICH Ha UX CTBIKAX IMPOUCXOAUT TOPOLICHUE
nbna. Haubonpmas TopocuctocTs HaOMOAAETCS B arpesie—Mae, Korjaa TopocaMu IOKPhITO
oxosio 60 % akBaTOpuH ceBepo-BOCTOYHOM yacTu Kapckoro Mops mpu cpenHeil BbIcoTe
Ha/BoAHOW yacTu TopocoB 1,5-1,8 m (Pomanos, 1991). BenenctBue Topoenus apeidy-
IOILETO JILJIOB UX TOJIIMHA YBeJIUunBaeTcs B cpeqeM Ha 20 %.

B TeucHue Beelt 3UMBI B CEBEpO-BOCTOUHOM yacTu Kapckoro Mopst peo0iiaaaet BHIHOC
JIb/1a Ha CEBEP — CEeBEepO-3amal, 4YTo CBSI3aHO C MPe00IIaAaloMH BETPaMHU F0XKHOTO — I0T0-
BOCTOYHOI'O HANpaBJIeHU. 3a 3uMHee nojyroaue (¢ okTsiopst no mapt) U3 Kapckoro mops
4yepes ero CeBepO-BOCTOUHYIO YacTh BHIHOCHTCS Ha CEBEP B CpeiHEM OK0jI0 139 Thic. KM?
JIeJITHOTO MTOKPOBA, YTO COCTABIISAET OKOJIO 28 % OT 0011eil IIolaau ee JISASTHOTO TOKpPoBa
(I'ynxoBu4 u ap., 1972).

Ilpunaii. B ceBepo-BocTouHOit yacti Kapckoro Mmops hopMupyercst TpeTuii 1o Besiu-
YHHE MpUIai — rocie npumnas 3anaaHoi yactu Bocrouno-Cubupckoro Mopst 1 BOCTOYHOM
qacTu MOps JlanTeBbIX. prmaﬁ YCTaHaBJIIMBACTCA €KETOAHO BAOJIb BCEX MATCPUKOBBIX U
OCTPOBHBIX O€peroB oT 0cTpoBa JIMKCOH 10 MbIca APKTUUYECKHA.

q)OpMI/IPOBaHI/Ie npuriadgd HAYMHACTCA NPHU JOCTUKCHUN MOJIOABIM JIbJJOM TOJIIWHBI
10—15 cm. Ilpunaii cocTOUT B OCHOBHOM M3 OJHOJICTHUX JIbJIOB. ¥ OeperoB apxurenara
CeBepHaﬂ 3eMiIsi BO3MOXKHO BKJIIOUCHHE JABYXJICTHUX WJIW MHOTOJICTHUX JIbJI0B, KOTOPBIC
C(i)OpMI/IpOBa.HI/ICI) 3J1€Ch U3 OCTAaTOYHBIX JIb/I0B, HC BBITAABIINX B IPEAIICCTBYIOMICE JICTO.

PaCHpOCTpaHeHI/Ie npumnas MpoucxXoauT MHTCHCUBHO 10 AHBaps, 3aTCM €ro rpanuia
MEJIEHHO CMENIAeTCsl B MOPUCTBIE PAiOHBI U CTAOUIIM3UPYETCS] B MapTe — Havase amnpe-
ns1. K aToMy BpeMeHu npunai B cpeJHeM 3aHUMAET OKOJI0 25 % ceBepo-BOCTOUHOM YacTh
Kapcxoro mopst (Kapenun, Kapkiausn, 2012).

B ToablI, 6nar0npm{TH1)1e JUTA pa3BUTHA ITpUIiast, B HETO OKa3bIBAIOTCA BKIIIOYCHHBIMUA
octpoBa Cepapyna, Apkruueckoro uHctutyta, M3sectuit [IUK, Ncauenko, Kuposa, Bo-
ponuHa. B Takue rofpl mwionia s mpuras pacpocTpansercs oonee uem Ha 30 % akBaTopuu
CEBEPO-BOCTOYHOMU 4aCTU MOPSL.

B rozpl, HeOnaronpusTHHIC 7151 pa3BUTHUS TIPHIIAs, OH 3aHUMAET y3KYI0 IPHOPEXKHYIO
MOJI0CY BAOJb MOoTyocTpoBa TaiiMbIp, oXBaThIBaeT apxumnenar HopaeHmiensaa 1 He nepe-
KpBIBaeT MposinB Bunbkuiikoro. B Takue rogsl ero miomiaas cOCTaBIseT okosio § % ot
IIoIaau ceBepo-socTouHoi yactu Kapckoro mopst (Kapenun, Kapknun, 2012).

Hapacranue TonIuHbI IpUNaiHOTO J1bJa IPOAOJIKAETCS 10 BTOPOU-TPEThEN JEKa bl
mas. ITo OCPCAHCHHBIM JaHHBIM I'PYIIIIbI TOJIAPHBIX CTaHHI/Iﬁ TOJINIWHA JibAa B IIpuUIiac co-
crasnseT 180—-190 cm. B monomse mpunas Bosnn3u nodepexbs ocTpoBoB CeBepHOI 3eMn
TOJIIIIMHA JIbJ1a MOXKET JOCTUTATh 225 cM.

Ilonvinvu. B APKTUYCCKUX MOPSX K MOJIBIHBAM OTHOCATCS MPOTSAKEHHBIC YUACTKU C
YHCTOM BOIOW MIIM MOJIOJIBIM JIBJIOM TOJIIUHO# 10 30 cM, 00pa3yrominecst BI10Ib IPaHHILIbI
npunas. Ix oOpazoBaHue 00yCIIOBICHO 0COOCHHOCTSIMH BETPOBOTO PEXKMMa B palioHaxX
apKTUYEeCKUX Mopel. 3a rpaHunell mpumas B ceBepo-BOCTOUHOM dacTH Kapckoro mops
obpasyrotcs nBe nonsinbn — LlenTpanbhas Kapckas u 3anannas CeBepo3eMenbcKast.

HeHTpaanaﬂ KapCKa)I TMOJIBIHBA ABJISACTCA HOCTOﬂHHOﬁ, €€ MOBTOPACMOCTD ITPCBLI-
maet 75 %. 3anannas CeBepo3eMeNbeKas HOJIBIHBSI OTHOCUTCS K YCTOMYMBBIM MOJIBIHBSIM,
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ee MOBTOPSAEMOCTh B cpeHeM npeBbimaeT 50 %, H3MEeHAACh B TeUEHUE 3UMHETO CEe30HA B
npenenax 50-85 % (Kapenun, Kapxnun, 2012).

CpenHsisi IIMPHHA TOJIBIHEH B IIEPHUOJ UX CYLIECTBOBAHMS KOJEOIETCsl B TIpe/ieiax
20-35 kM, 001mas rIoma s COCTABISIET OKOJIO 5 % OT IJIOIIAAM CeBEpO-BOCTOUHOM YacTh
Mops. B 3uMHuI epros moabIHBY BMECTE C pa3pblBaMy U KaHAIAMHU B peiidyromieM b1y
ABJISIFOTCS OCTOSTHHBIMM MCTOYHHUKAMU JIEOMPOIYKTUBHOCTH MOPS, OMOHSIS JIEASHOM
MOKPOB 00Pa30BaBLIIMMHUCS B HUX MOJIOJIBIMH JIbAAMH.

DopMupOBaHHE JIEASIHOTO MOKPOBA B CEBEpO-BOCTOUHOM yacTu Kapckoro mMops 3a-
BEpIIAETCs B KOHIIE Masi — HayaJie MIOHS, KOT1a Ha MOBEPXHOCTH JIbJIA TOSBIIAIOTCS MPH-
3HAKM Havasia TastHusA — cHe>KHULBI ('yaxosuy u fip., 1972). pyruM npru3HakoM sIBISETCS
IpeKpalieHre o0pa3oBaHKs HadaJIbHBIX BUJOB JIHJIOB HA YHUCTOM BOJIC B MOJIBIHBAX.

OCOBEHHOCTH ®OPMHPOBAHMSI BO3PACTHOI'O COCTABA JPEV®YIOIINX
M IIPUITAMHBIX JILJOB B CEBEPO-BOCTOYHOM YACTHU KAPCKOT'O MOPSI

VYenoBus TTaBaHMs TS Cy/IOB C PA3INYHBIMK KaTeTOPHSIMH JIEAOBBIX YCHIICHHH Orpe-
JICTISIIOTCSL B OCHOBHOM TOJIIIMHOM TPEOIONEBAEMOTO UMM JIbJIA, KOCBEHHBIM MOKA3aTeIAMH
KOTOpO#t siBIsieTcs Bo3pact jibaa (IIpasma miaBanus, 2013; [paBmna kmaccudukarim i mo-
crpoiikn, 2015). CoBpeMeHHbIE TEXHOIOTHH 00paOOTKH CITyTHUKOBBIX CHUMKOB, TTOCTPOCHHS
SMEKTPOHHBIX KApT ¥ MOCTEAYIOIIN HX aHaJIN3 TI03BOJISIOT ¢ HEOOXOANMON PETyISPHOCTHIO
OTPEZIENISTH KAaK TIOJIOKEHUE JIHI0B PA3IMIHOTO BO3PACTa, TAaK U MX KOJIMYECTBO (TUIOMIA/N).
APpXWB EeKTPOHHBIX KapT, mverontuiicst B AAHVMU, oxBareBaet mepuorn 1997-2016 rr. O6-
paboTKa ATHUX KapT I CEBEPO-BOCTOUHOM acT Kapckoro Mopst, pe3yIsTaTsl KOTOPOH Tpej-
CTaBJIeHbI B TaONMMIax | 1 2, Mo3BOMMIIA BBISBUTH C IEKaJHON JUCKPETHOCTHIO OCOOSHHOCTH
TIOCIIEIOBATENTFHOTO TIEPEX0/Ia BO3PACTHBIX IpaJariiii APEHPYIONMX 1 TPUTIAWHBIX JIHIOB OT
Havaza (opMHpOBaHKS JIEITHOTO MTOKPOBA B OKTAOPE 10 €T0 3aBepIieHus B Mae. Creyer oT-
METHTb, YTO MOI0OHOTO POZIA UCCIIEIOBAHMSI PaHEE HE TPOBOAMIIHCE.

Bo3spacm opeiighyroutezo nvoa. B oxTsi0pe 1 Havaue HOIOPS JEITHOMN TIOKPOB CeBe-
po-BocTouHoit yacti Kapckoro mopst moutr Ha 70 % COCTOWT M3 HAYaJIBHBIX M MOJIOMIBIX
JIBJIOB, CPEIN KOTOPBIX MPeodIanatoT cepo-oemnbie mpabl. Kak BuaHO U3 Tabn. 1, B Havase
HOSO0pS cepo-0eIbie JIBIBI COCTABIAIOT O0Jiee TTOJIOBIHHEI BO3PACTHOTO COCTaBA JICISHOTO
nokpoBa. KoindecTBo (MI10111a16) 3THX JIb0B MTOCTETIEHHO YOBIBAET, HO OHU COXPAHSIOTCS
B TEYCHHUE BCETO 3UMHET0 ce30Ha. YacTh MX MEPEXOANT B TPAIAIMIO OAHOJIETHIX TOHKUX
JbJIOB, YaCTh BHOBb 00pa3yeTcs B MOJBIHBAX U B PA3PhIBaX CPEIM JICASTHOTO MOKPOBA.

B nagane oxta6ps 6omee 20 % cOCTaBISIOT cTapble JIBABI, K KOTOPBIM OTHOCSITCS B
OCHOBHOM OCTaTOYHBIE JIb/Ibl. OTHOCHTEIFHOE NX KOJMYECTBO YMEHBIIACTCS IO MEPE T10-
SIBJICHUSI JIBJIOB JIPYTHX BO3PACTHBIX T'pajlainii, MEPEeXoauT B CTAANIO ABYXJICTHUX JIbJIOB
1 coxpansiercst B penenax 2 % (tabdm. 1).

B Tab6n. 1 sxupHBIM MPHU(TOM BBIZETICHO KOINYECTBO JIBJJOB KAX/I0H U3 BO3PACTHBIX
rpajiayii 3a IepHo, B TEUCHNE KOTOPOTO JIbJBI 3TON Tpajanny mpeoliafany Hal KOlu-
YECTBOM JIbJIOB CJIEAYIONIEN BO3PACTHOM IpaJjalliy ¢ IOBBIILIEHHON TOJLIMHOMN Jbja. Tak,
cepo-0estble JbBI TPE0OIaIatoT B TEUCHHUE S5 AeKal MPH MAaKCHUMAJIbHOM MX KOJIMYECTBE
52 % Bo BTOpOH mekane HOsOps. B TeueHme Takoro ke meprona cpeau Iper(yronmx
JHJIOB ITPE0OIaIatoT OJHOJIETHIE TOHKHUE JIbJBI C MAKCUMYMOM, paBHBIM 50 % B mepBoi
JeKasie 1eKaopsi.

C cepenuHBI THBAPS U 0 CEPEIIHBI anpents, B Teuerne 10 nexan, cpean apeidyromnmx
JBJIOB CEBEPO-BOCTOUHOH yacTi Kapckoro Mopst mpeod1agatoT OTHOIETHHE CPEIHIE JIbIbI.
MakcumanabHOE HX KOJMUYECTBO, paBHOE 45 %, HaOmogaercs B (epase. [Ipeobnananme
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Ta6ruya 1
H3MeHeHUsI BO3PACTHOIO cOCTaBA (TOJIIMHBI) Apeii(yomux Jb10B
B [IEPHO/I HAPACTAHMSI JIeISIHOI0 MOKPOBA B ceBepo-BocTOYHOI yacTu Kapckoro mops
mo JaHHbIM 32 1997-2016 rr., %

E MOHOIII)IC JIbBI OI(HOJ'ICTHI/IG JIbJBI
=~
o = | = =
Mecsn | Jlexkana % 2 Z % 3 . g = E = %\ E g
se | BT | 27| BT | 5T | BT E8
Ty | 82| 82| 3| SR |&a|5a
X 1 25 9 22 0 0 0 26
2 21 24 24 0 0 0 21
3 13 22 42 7 3 0 9
X1 1 4 13 52 20 3 0 7
2 4 7 48 30 2 0 7
3 2 7 40 42 3 0 4
XII 1 2 6 36 50 3 0 2
2 1 6 30 49 10 0 2
3 2 3 28 45 18 0 2
I 1 2 3 26 35 29 1 3
2 1 3 22 30 38 1 3
3 2 3 22 25 44 1 2
II 1 2 4 21 18 45 7 2
2 1 2 21 17 45 10 2
3 2 4 20 18 43 12 2
111 1 2 2 20 17 41 16 2
2 2 1 19 15 41 19 2
3 1 1 18 15 39 24 2
1\Y 1 1 2 18 15 36 25 2
2 2 2 18 14 35 26 2
3 1 1 17 14 31 33 2
A\ 1 1 1 16 8 29 41 2
2 2 1 15 8 28 42 2
3 1 1 12 7 27 43 2

CaMbIX MOIIHBIX, OJJHOJIETHUX TOJICTBIX JIBJOB, HAUMHACTCS C TPEThEH AEKa/bl anpess, K
3TOMY BPEMEHH OHH COCTABILIOT 33 % 0T 0011ero KoaudecTBa Apei(yommx 16108 Beex
BO3pacTHBIX Tpajanuil. K KoHIly Mast MX KOIMYECTBO B cpeqHeM pocturaet 43 %.

Kak cenyet u3 Tabm. 1, B Te4eHHE BCETO OCEHHE-3UMHETO IIepHoAa B Ipeh(DyOmIix
JbJIaX CEBEPO-BOCTOUHOM YacTH KapcKoro Mopsi peAcTaBIIeHBI JIbABI BCEX BO3PACTHBIX
rpajzanui.

Haumnast ¢ heBpasns 60mb1ryto qacTs aperidyrommx ab108 (6onee 70 %) cocTaBisioT
onHOJNEeTHHE JIbAbl. COOTHOIIEHNE OHONETHUX TOHKHX, CPETHUX U TOJICTHIX JIBJOB H3ME-
HSIETCS B [IPOLIECCE HapacTaHWs TOJIIUHBI JIb0B, HO 710 KOHIIA Masi BCE BUBI 3THX JIbJIOB
COXPAHAIOTCS cpenu Apeidyromux 1p10B. KoamdecTBeHHOE COOTHOIICHUE Tpagamuii
OJHOJICTHHX JIHJIOB B KOHIIE Masi IPUOIIKEHHO MOKHO TIPEICTaBUTh Kak 1:4:6 (Tadm. 1).
Ha puc. 2 HarmIs11HO MTpeACTaBICHBI M3MEHEHHUS KOJINYECTBA JIbJO0B BO3PACTHBIX TPAIaIlii
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Puc. 2. V3meHeHust KoaudecTBa ApeH(yOMNX OAHOIETHUX TOHKUX (/), cpeaHux (2) M TOJICTBIX
(3) nBpIOB B EpHO HapaCTaHUsI JIEASHOTO IIOKPOBAa B CEBEPO-BOCTOUHOH yacTu Kapckoro mopst 1o
nma"HeIM 3a 1997-2016 .

OJTHOJICTHHX APCH(YIOMHUX JIHIOB B CEBEPO-BOCTOYHOM yacTn Kapckoro Mopst B 0ceHHe-
3UMHHH epuo.

Bospacm npunaiinbix 16006. B HauanbHbIi iepros] pOpMHUPOBaHMS TIPHUIIAs, B OK-
T0pe, KOoTa IUIoIaab ero He mpeBbimaet 1—4 % oT IIIomaan ceBepo-BOCTOYHON YacTH
Kapckoro mopst (Kapenun, Kapkiun, 2012), oTHOCHTENIBHOE COAEpKaHUE B MTPUTAHBIX
JBIaX cepo-0eybIX JBA0B cocTaBiseT Ooiee 60 % u ocTaTouHBIX JIbI0B — Oomee 30 %,
4YTO BUAHO U3 Tabm. 2. [To Mepe yBeTUYCHUS TUTOMIAIN TIPUTIAST U TIOSBICHUS JIBJIOB JIPY-
TUX BO3PACTHBIX T'paJallMii ¢ YBEIMUYEHUEM TOJILIUHBI JIbJIa OTHOCUTEIHLHOE KOJUYECTBO
Cepo-0eIIoro JIb/Ia B IMPHITAC TOBOJIEHO OBICTPO COKPAIACTCS, M B KOHIIC STHBAPS ATH JIb]IBI
MOJIHOCTBIO Hcue3atoT. OCcTaTOUHbIE JIbJBI IEPEXOAST B IPAJALUIO ABYXJIETHUX JIbJOB U B
konnyecTBe 1-2 % coXpaHsAIOTCs 10 KOHIIA Mas.
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Puc. 3. VI3MeHeHuUs KONMUYecTBa OMHOIETHUX TOHKHX (/), cpeHuX (2) 1 TOACTHIX (3) IJIOB B IIPHIIAe
B [IEPHOJL €r0 HApaCTaHMS B CEBEPO-BOCTOYHON yacTu Kapckoro Mops 1o nanueM 3a 1997-2016 rr.
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Ta6ruya 2

H3MmeHeHus BO3pacTHOIO cocTaBa (TOILIMHBI) JIbJ0B B IIPUIIae B OCEHHe-3MMHUIi Nepuoj
B ceBepo-BOCTO4HOI yacTu Kapckoro mops no fannusim 3a 1997-2016 rr., %

- Mosnozbie 1651 | OHONETHHE ThIBI
= - _ -
) N - = = ~| E~
Mecsnt | Jlekama | £ & 2153 Bl l=2|=38| %2
E8] =vn |Q9o|Eo| EQ 2o 8o
sS| 22 | &L 22| 32|29 &R
Ev| 82 |82 8|58 8a|da
X 1 0 0 66 0 0 0 34
2 0 0 45 19 0 0 32
3 0 0 40 38 2 0 20
XI 1 0 0 35 58 2 0 6
2 0 0 25 63 6 0 5
3 0 0 15 77 7 0 1
XII 1 0 0 5 70 16 5 1
2 0 0 3 60 29 5 1
3 0 0 2 30 60 6 1
1 1 0 0 2 17 68 9 2
2 0 0 2 9 70 15 3
3 0 0 0 4 64 26 3
11 1 0 0 0 2 53 41 2
2 0 0 0 2 36 59 2
3 0 0 0 2 21 75 1
111 1 0 0 0 2 15 81 1
2 0 0 0 1 13 85 1
3 0 0 0 2 11 86 1
v 1 0 0 0 1 10 88 1
2 0 0 0 0 9 90 1
3 0 0 0 0 6 92 2
\% 1 0 0 0 0 4 94 2
2 0 0 0 0 3 96 1
3 0 0 0 0 2 97 1

Kak u B cirydae ¢ nperihyronmu Jp1aMu, B Ta0J. 4 )KUPHBIM MPUPTOM BBIACICHO
KOJIMYECTBO JIHIOB KAXKIOW M3 BO3PACTHBIX I'PaJalliii B IEPHO TPEe0oOIaJaHus Hall COIep-
JKaHHEM JIBJIOB CIICAYIOIISH 10 BO3pacTy rpaganui. Kak MOXKHO CYIUTH IO IPOIOIKATEIb-
HOCTH 3THUX TEPHOIOB, HAPACTAHUE TOJIIUHBI JIbAA B IIPHUIIAC MPOUCXOAUT 3HAYUTEIHHO
osicTpee. Eciu B gpeiidyronix ib1ax OJHOICTHHAE CPETHUE JIBIBI IPEO0IaJaloT B TCUCHIE
10 mexax (Tabm. 1), To B mpuITae — TOJBKO B 5 IeKaiax, U B TedeHue 11 gexan mpeodiamaror
OJIHOJICTHHE TOJICTBIE JIb/IbI.

BaxxHoi1 pe:KUMHO 0COOSHHOCTEIO B (HOPMUPOBAHUH BO3PACTHOTO COCTABA JICASHOTO
MTOKPOBa CEBEPO-BOCTOYHON dacTu Kapckoro mopst siBisieTcst Oojiee paHHEe IOSIBICHHE
OJTHOJICTHHX TOJICTHIX JIBJIOB B TIPUTIAC IT0 CPABHEHUIO C Aper(yromumMu ibaaMu. B npunae
9TH JIBJBI TOSIBIISIOTCS Ha MECSI] paHbIle, B ickadpe, B Apei(pyromux Ip1ax — B sSTHBApe
(Tabn. 1 u 2).
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Tabnuya 3

CpennemMecsiyHbIe TUIOMIATN APeii(yIONINX JIHI0B H MPUTasi B CEBePO-BOCTOYHOI YacTH
Kapcxoro Mopsi B nepuoJ HapacTaHus JeSHOT0 IOKPOBA 110 JaHHBIM 3a 1997-2016 rr., %

Mecsn X X1 | Xn I 11 11 v v
Jpeiiyiommitnen | 57,0 | 91,3 | 884 | 821 | 80,7 | 77,7 | 768 | 750
Tpunait 10 | 43 | 96 | 160 | 183 | 21,5 | 22,6 | 224

B ornmune ot ppelidyromux JIbA0B, B KOTOPBIX BCE BUIBI OTHOJIICTHUX JIBIOB CO-
XPaHAIOTCS 10 KOHIIA 3MMHETO CE30Ha, B TIPHUIAC OAHOJICTHUE TOHKUE, CPEIHUE U TOJICTHIE
JBIbI OJHOBPEMEHHO MPHUCYTCTBYIOT TOJIBKO JJO KOHIIA MapTa — Havaja ampessi. B koHIe
Masl ITPUTIai ITOYTH TOJTHOCTHIO COCTOUT U3 OIHOJIETHUX TOJICTBIX JIBJOB C HE3HAUNTEIIbHBIM
xommaecTBoM (1-2 %) cpemHux U cTapbix JbA0B (Tadm. 3).

V3meHeHus! KOJIM4ecTBa OHOJIETHUX JIBJIOB B Ipolecce GOpMUPOBAHUS TPHUIIAs
MIPE/ICTABIECHO Ha pHC. 3. PUCYHOK HAIMIAAHO NEMOHCTPHPYET HEPEXO OTHOIETHIX TOHKIX
JBJIOB B CPEIHUE JIbJIBI I CPETHIX — B TOJICTHIC.

Crnemyer OTMETHTB, YTO MIPEACTABICHHBIC B Ta0N. | U 2 KONMWYecTBa JIHI0B Pa3HOTO
BO3pacTa pacCYUTAHBI OTHOCUTEIBHO TUTONIAIeH ApePyromuX 1 MpUIaifHbIX JbI0B COOT-
BeTCTBeHHO. CpeaHne BeMUYMNHBI ATHX IDTOIMAAeH o JaHHBIM 3a 19962016 IT. mpuBeacHBI
B Tab1. 3. Kak MOXHO BHAETH U3 TaOIUIIEI, B IIpoIiecce POPMUPOBAHUS JICASTHOTO TOKPOBA
TUIOIIAIH IPei(yIONINX JIBI0B U IPHUIAsk M3MEHSIOTCS. 3a NCKIIIOUCHUEM OKTAOpS, KOTa
CEBEPO-BOCTOYHASI 4acTbh Kapckoro Mopsi He MOIHOCTBIO MOKPBITA JIBAOM, C HOSIOPS MO
Mai rmromae ApeiPyomuX JbJ0B yMEHbBIIACTCS 10 MEPE YBEINUEHHS IUTONA 1 IIPHIIast

B Tabn. 4 mpuBeneHo obImiee KOJIUYECTBO IPEHQPYIOMMUX W MPUIAHHBIX JTHIOB B
JIEZSTHOM MOKPOBE CEBEPO-BOCTOYHON YacTH Kapckoro Mopsi OTHOCHTENBHO €€ TUIOMAan
(495 ThIc. kM?). TToCKONBKY TIpHUMA# (aKe MPU eTO MAKCUMAaTbHOM Pa3BUTHH) 3aHUMACT
Iomas 0ojee YeM B TPU pa3a MEHBIIYIO, YEM IUIONIAlb APEH(YIOMUX IbJOB, TaHHbIE
Tabsl. 4 B OCHOBHOM OTpPa)kalOT CE30HHBIN X01 (HOPMHUPOBAHHS BO3PACTHOTO COCTaBa

Tabnuya 4

CpenHeMecsiyHOe KOJIMYECTBO JIbJOB PA3JIMYHOTO BO3PACTa (TOJIIIMHbI)
B CeBepo-BOCTOYHOI yacTn Kapckoro mops o nanHbIM 3a nepuoa 1997-2016 rr., %

= Monoppie JIbJbl OIHOJIETHHUE JIbJIbI
= .
o — = —~ —~ E =
- 0 ~ a o~
Mecan | 2 = 5| 58 | 3| =2 |=3|353
ES| B2 | €2 | 52| 29 | g Zs
2| 22| 27 |EZ| 22|29 58
V| Oz | Sz |E2| O |&a| S&
X 11 11 19 2 1 0 10
XI 3 8 44 31 3 0 6
XII 2 4 28 47 13 1 2
1 1 2 20 26 41 4 2
11 1 2 17 15 42 19 2
111 1 1 15 12 34 33 2
1\ 1 1 13 11 28 42 2
A\ 1 1 11 6 22 53 2
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Jpeiidyromiero paa ¢ XapakTepHbIMA BPEMEHHBIMHU TIEPHOJaMU NIPE00IajaHus TOH MK
MHOI BO3pacTHOM rpanaumu. Hanbosee oTmunTenbHOM 0COOEHHOCTHIO BO3PACTHOTO Pac-
MIpeJIeNICHHs JIBJIOB SIBIISICTCS JUTMTENIBHOE MpeodajaHue OJHOJIETHUX CPEIHUX JIbIOB B
TEUCHHUE TPEX 3UMHHUX MECSICB (IeKadpb—MapT).

Kak yxe ynmomMuHanaock B HaualbHOM pa3fieie CTaTbH, OONBIIYIO0 YacTh JIEISHOIO
MOKPOBa CEBEPO-BOCTOUHOI YacT Kapckoro Mopsi B KOHIIE neprozia ero hopMupoBaHusi,
B Mae, COCTaBIISIOT OJHOJICTHHUE TOJICTBIE JIBJBI, MJIOIIA b KOTOPBIX K 3TOMY BPEMEHH J10-
cturaet BenuuuHbl 0kosio 80 % (['yakoBud u ap., 1972; boponaues, 1998). [To nanubIM,
MPECTAaBICHHBIM B Ta0. 4, B cpeiHeM 3a nepuof 1996—2016 IT. KoMu4ecTBO 3THX JIbJOB
B JIS/ITHOM MTOKPOBE HeMHOTHM Ooiiee 50 %.

[IpruBoAKMBIC YHOMSHYTHIMH aBTOpaMU JaHHBIE O BO3PACTHOM COCTaBE JIbJA TOJNY-
YeHBbI 10 Pe3yJIbTaTaM BU3YaJIbHBIX JISTIOBBIX aBHapa3BeoK B OCHOBHOM 3a 1960-1980-e rr.
Kak n3BectHo (PposnoB u ap., 2007), 3TH TOABI OTHOCATCSA K «XOJOIHOMY» MEPUOIY B
Apkruke. [TonyueHHbIC HAMU TaHHBIE OTHOCSATCS K «TEIJIOMY» MEPHOY, Ha4aBIIEMYCS C
cepenunbl 1980-x rT. PacxokieHre B OIIEHKE BO3PACTHOTO COCTABA JIbJa, BEPOSITHEE BCETO,
00yCIIOBJIEHBI KIMMAaTHYECKUMH KOJIEOaHUSIMH JISJITHOTO MOKpoBa. J{Jisi IpoBepKU 3TOTo
TIOJIOXKESHUSI HAMH HCIIOJIb30BaHbl OLIM(POBaHHBIE 0030pHbIE JISIOBBIE KAPTHI ISl KAYKAOTO
MecsIia 3MMHET0 Ce30Ha, COCTaBICHHBIC B TIEPHOJI BU3yalbHBIX JICIOBBIX pa3BeloK. ApXUB
aTuX KapT co3nan B AAHUMU B pamkax npoexkta BMO «InoGanbHbli OaHK JT@HHBIX IO
MOPCKOMY JIby». Pe3ynbTaThl pacuyera 1o 3TUM KapTaM BO3PACTHOTO COCTaBa JIbAa B Mae
B cpeaHeM 3a nepuoa 1957—-1984 rr., oTHOCAIMICS K «XOIOAHOMY» MEpHoIy B ApKTHKE,
MPe/ICTaBJICHBI B TAOM. 5.

Kak BuaHO u3 Tabi. 5, BO3pacTHOM COCTaB Jibja B CEBEPO-BOCTOYHON yactu Kap-
CKOTO MOPS 3aMETHO Pa3INYaeTCs B «XOJIOAHBIN» U «TEIUIBI» KINMAaTHYeCKUE IePUOBI.
KonnuecTBo OTHONIETHUX TOJICTBIX JIbJIOB B «XOJOIHBII» repuoa Ha 19 % Oonbiie, uem B
«rerblit». Cynis 10 KOJIMYECTBY OJHOIETHUX CPEIHUX JIbI0B, (POPMUPOBAHNE OTHOJIETHUX
TOJICTBIX JIBJIOB B «XOJIOHBIN» MEPHOJI IPOUCXOUT 3HAYUTENILHO ObIcTpee. B «reruibiiiy
MePHO/] 3HAUUTEIILHO OOJIBIIE OTHOJIETHUX CPEIHUX JIbJIOB, KOTOPBIE, BO3MOXXHO, HE yCIIEIH
MEPEeNTH B TPAIAIIUIO TOJICTHIX JIHJOB.

Pa3nuune B KoIM4eCTBE OAHONETHUX TOJICTHIX JIBAOB, PACCUUTAHHBIX HAMM JJIS
«XOJIOTHOT0» MEepUOA U YIIOMSHYTHIMHU BBIIIIE aBTOPAMH, HE CTOJIb BEJIUKO M, BO3SMOXKHO,
0OBSICHACTCSI TOUHOCTBIO UX OIICHKH.

Tabnuya 5

Bo3pacTHoii cocTaB Jib10B B Mae B ceBepo-BocTouHOI yacTu Kapckoro Mmopst
B «XOJIOAHBII» U «TeIJIbIH» nepuoabl, %

e Moitozble JIb bl OHOJIETHUE JIbIBI
= 3
ples] ~
o 2 = ~|
Mepuombr, | = _ s ERC) | =5 == &%
TOJIBI Z = © 89 | 2 5o =3} o O
=S =0 Qo = =K ﬁ =) 2o
S| AT | &7 | ET| 821 | eS| &=
£ So S = 2o s
TV o | 0T |E2| QT |EL| TL
«XOJIOIHBIIDY 3 4 2 5 5 72 6
1957-1984
«Ternbli» 1 1 11 6 22 53 2
19972016
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BbIBOJbI

BrImosHeHHOE MCCIIeOBaHNE BO3PACTHOTO COCTaBa JIbJA JOTMOIHACT PEKUMHBIC
XapaKTePUCTUKH JEITHOTO MIOKPOBa CEBEPO-BOCTOYHOM yacTn Kapckoro Mopst B oceHHe-
3UMHUH TIepHoz ero (OpMHPOBAHUS.

K pexxrMHO#T 0cOOEHHOCTH BO3paCcTHOTO COCTaBa IPEH(YIOIINX JTbI0B OTHOCUTCS IJTH-
TenbHOE, B TeueHue 10 mexas, mpeobnatanne OMHOIETHIX cpenHuX Jb10B (70—120 cm). B mpu-
mae ke B TedeHue 11 mexam mpeoOiagaroT oMHOIETHHE TOICThIE BB (Oomee 120 cm). B mpumae
9TH JIbIBI OSIBJITIOTCS HAa MECSAI] paHbIIIe, B AeKa0pe, B Ipei(yromux Jbaax — B SHBapE.

B «xomomusiity (1957-1984 rr.) n «rerusnit» (1997-2016 1T.) KmuMaTH4eckue mepuo-
JIbl BO3PACTHOM COCTaB JIbJa B CEBEPO-BOCTOYHOM YacTu Kapckoro Mopsi CyI1eCTBEHHO pa3-
nmgaeTcs. B 3aBepmmatorieii craany GOpMUPOBAHKS JIEITHOTO ITOKPOBA KOTHYECTBO OIHO-
JIETHUX TOJICTHIX JIIOB B «XOJOIHBIN) TIeprom» ouTH Ha 20 % GobIe, 9eM B «TETUTBII.
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V.P. KARKLIN, S.V. HOTCHENKOV, A.V. YULIN, V.M. SMOLYANITSKY

SEASONAL CHANGES IN THE STAGES OF SEA ICE DEVELOPMENT IN
NORTHEAST PART OF THE KARA SEA DURING THE AUTUMN
AND WINTER PERIOD

On a basis of the analysis of archived ice charts for 1997-2016 calculations of changes in the
stages of sea ice development composition in northeast part of the Kara Sea during the autumn and
winter period are executed. The obtained data allowed establishing with 10 days discretization the
changes in quantity (area) and corresponding thicknesses for all stages of sea ice development and the
periods of their prevalence from the beginning till the end of ice formation. The essential distinctions
between the stages of ice development composition of the drifting and fast ice exhibiting in an earlier
appearance and different relative quantity of the first year ice within the fast ice zone are revealed.

Study of sea ice development composition in the northeast part of the Kara Sea during the “cold”
and “warm” climatic periods, at the final stage of ice formation revealed their essential distinction.

Such studies were not performed earlier. Its results supplement ice conditions characteristics
of northeast part of the Kara Sea and can be used when developing techniques of the ice navigation
conditions forecast in winter time.

Keywords: Northeast part of the Kara Sea, stage of ice development, drifting ice, fast ice.
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Puc. 1. Cpennee pacripesiesieHIe JI5I0B Pa3IMIHOTO BO3pAcTa (TOJIIHHBL) B CEBEPO-BOCTOYHOM YacTn
Kapckoro Mopst B KoHIIE OKTIOPSL.

TomnmuHBI 1610B Pa3IHIHBIX BO3PACTHBIX IPAfallnii, IPUBOIMMBIC Ha PUCYHKE U aliee B CTaThe, COOTBETCTBYIOT
MesxayHapoqHON HOMEHKIAType MOpCKHX J1b10B (Homenkmarypa, 1984).



