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3. JABHCHMOCTb PAcnPf,ll.EJlEHH$I rY60K
OT TEMnEPATYPbl H conEHOCTH

TeMnepaTYP3 80.llbl cYlllecTBcHIlO BJlIISIeT H3 Bce CTOpOHbI: )t{1I3HCllCSI'
l'C.lbHOCTH MOpcKllX opr3HlI3MoB. Olla C'IIIT3CTCSI OAIIIIM 113 a3)t{lIcAwltX

<p3KTOpOB, onpeaeJlSlIOWIlX p3Cnpe,tl,eJlCHlle Il BbliKI1B81111C nOHKlIllOTCpMllblX
iKIIBOTHblX. BJlIISlH 113 06MeHHble npou,ecCbI opr3HII3MOB, Te"mcp3Typ3
B 3113'1HTeJlbHoJi MCpC B03.1leJicTByeT Il H3 pcnpOAYKTIIBHYIO CHCTCMY, 33·
Me,t(.'lHH Il.ll1 YCKOPHSI p33.'1H'IlIble :n3nbl nOllOBoJi pcnpOAYKu,HII IK3Y<P
101311 3. C .• 1977). nOCKOJlbKY Ten.'loycTOH'IIIBOCTb I(J1CTOK Il TK3HCA noA·
KIl.'10TCPMHblX rllApo6110HTOB SlaJHICTCH BII;lOCnCu,H<pllllCCKHM npH3113KOM

IYw3KoB B. n., 1959. 1989; )I(IIPMYIICKIIH A. B •• 19711. nOCTOJIbKY Il
pa3MHOiKellHC BIIAOB npOIlCxO.!l,IIT B Jl,OBOJlbHO Y3KllX AI13n330113X TCMnc

P3TYP [AppeUDr A, 1912; Orton J. H., 1920; Thorson G., 1950; Kinnc O.,
1963, 1970). nplt 3TOM nOK3331l0, lITO TCMoep3Typbl. "Pli KOTOpblX opo
IlCXO.ll.IlT p83MllOiKCIIIlC, COOTBCTCTBYIOT OnTHM3J1bltblM TCMnep3Typ3M 0611·

T311lnl BIIJl,3, KOTOpblC, B CBOIO O'ICpC.ll.b, TCCHO CBSl331lbl C YCJlOBUAMIi npo·
IICXOIK.ll.eHItSl BII.ll.8 Il. CJ1C.IlOB3TCJ1bIlO. cro Glioreorp3qlll'lccKOli npUIIS.ll.JlC'iK·
1I0CTblO [fOJ1I1KOB A. H., CK3pJ1STO O. A.• 1972). B TO IKC BpCMA J1.113na
3011 ncpCHOCIlMblX TCMnep3TYP TBKiKC BIlAOCnCu,lt</:!1I4CII Il OKS3b1BaCTCSI
rOp33.110 wupc, '1CM TCMncpBTypbl SKTlIBHOI"1 it<1I3HC.!I,CSlTCJ1bHOCTIl IGoH·
kov A. N., 1973).

ryGKII, BCpOSITHO, cnoc06HbI ncpclloclITb aOBOJlbllO WllpOKIIC BMnJlII
TYAbl KOJlc6aHlu"1 TCMncp3Typbl. nocKOJIbKY Ollit K3K IIpllKpcn.'1CHHble it<lt

BOTHblC IIC MorYT 113MCHHTb caol! MCCToo6I1TaIlIlSi.
CO..'CHOCTb T3Kit<C C'IIIT3CTCS/ OAIIIIM 113 B3it<IICAUJIIX 4l3KTOpOB, onpc.ll.c,

nSiIOWIiX p3cnpOCTp311CHHe MOpCKHX rHApo61l0HTOB. BnllASI Ha BCC 4lH3110•
•'10nl'leCKHe Il pCnpO.!l,YKTHBHblC npou,eccbI. H31l60Jlce CllnbHOC B03Jl,ciiCTBIIC
,aallHblii 4'aKTop OK33b1Bae-r Ha raMCToreHC3 Il J1H'IIIHO'llloe pa3BHTlIC IXnc·
60BIl4 B. B .• 1974, 1977; Bcprcp B. H., 1986; MlincHKoBcKllH C. A., 19811.
O,tl,lIaKO npc,aeJlbllblA Jl.llana3011 conCIiOCTII y MOpCKllX opraHII3MOB Ha 60·
ncc n03,aHIIX 3Tanax OHTorCIIC3a CyLUCCTüCHIIO npCBblwaCT ,Illlan33011 lia
6J1IO,tl,aCMblX KOllUCIITpaUI1H COJlcil a MCCTBX IIX 06I1T.1HIIH.

UeJlbJO lIacToflwci1 pS60Tbl 6b1J10 1l3Y'lellllC IICKOTOpblX 33KOllOMCpIl0
CTell pacnpC,tl,CJ1eIlIlR ry60K BCJloro Il 5apCHueB3 Mopcii B 3aBHCIIMOCTII
OT TeMncparypllblx Il COJlCHOCTlIblX ~laKTopOB. BJlIIAlille TCMncparypbl Ha
paCCeJlCHliC MOpCKIiX 6ccn03BOIIO'lllblX onocpC.!I,OBallO lIX 61IOrcorpa<j)llllC
CKOH nplllla,tl,nCit<1l0CTbJO. n03TOMY Mbi p3CCMOTpllM OTllowelllle ry60K

K 3TOMY 4'aKropy. Y4HTblB3S1 IIX 6110reorpS<plllleCKYIO npllpOAY.
J\\aTCpHaJibi H MCTO,ll,bI. OCIiOBoA AJiJI HaCTOs/WC" pS60TbI nOCJiY>KHnll

KOJMCKU,1I11 Il K3T3llOrlt ry60K, Xp3HAWlICCSI B 300JlOrltllCCKOM llllCTHTYTe

~ A. B. Epec.K.OICXHiI, 1994.
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l'AH, MYPMallcKoM MOpCKOM 6110.il6ru'ICcKOM HIICTHTYTC PAH Il lia BCJlo
MOpCKOft: 6UOJlorll'lCCKOH' CTallUll1I Mn" Ino,!l,po6HCC CM. EpCCKOB
CKIIH A. 8., 1993, 1994). npll aHaJlll3C pacnpc.;:J;cnclllul ry60K B 33BIICIIMOCTII
OT TeMncpaTypbl Il CO.'1CIIOCnl IICIlO.'1b30BamICb rJlaBHb1:\1 06p330)4 opllrll
H3nbHhlC 3TIIKeTO'lilhlC .;:J;aHHblC, a TaKiKC .1I;OCTOBCpHhlC .'1IITCp3TypllhlC
IICTOllllllKH. npll BhlHBnCllHH rCMncpar)"p, OnTlIMa.'1l.>HblX ;lMI 0611Talllllt
BII;lOB, IIcnOJlb30BaJlClt MeTO,a KOCBClliloro onpc,ac.'1CHIlH TCMncparypHoro
onTHMYMa, coana;lalOlIl.cro C TC~tnCparypaMlI HcpccTa. OCIIOBOH TaKoro
onpc.;:J;cncHHH HonHCTCH alla.1U3 .1eT11l1X il 311MllIIX TCMnepaTYP lla KpaHX
apcaJioa BH.;:J;oa, KOTOphll1 npOBO;l,IIJ1CR no MCTO,!l,Y A. H. rOJilIKOB3 Il
O. A. CKapnaTo (19721. BhI.;:J;eJlCHllhlC ilaMll paHollhl SapClltl,CBa Il SCJloro
Mopcil (CM.: EpCCKOBCKllft: A. B., 1993) IlMCIOT IICCKOJlbKO OTJllllIalOw,IICCH
TCpMlIllCCKIlC pCiKlIMbI, n03TOMY CBOH aHanll3 Mbl npOnC.llCM B IIX npc.llc
Jlax. Sliorcorpaepll'lccKaH nplllla.llJlC}l{ilOCTb BlI.ll.OIl 6blJla npe.nCTannclla

Il npC.llhl.llYW,CM C006W,ClllHI (EpCCKOIlCKlIiî A. B., 19931.
PC3ynbTaTbl. fOpll30HTaJlbHOe pacnpC.llCnClIllC TCMncpaTyphl 0 SapclI'

ucaOM MOpC nO.;:J;'lIIIlCIIO MOW,1I0MY IlJllIHllll10 Tcnnoro ccncpo-aTnaIITIl'IC'
CKoro TCllClIllH Il xapaKTcpl13YCTCR ce 06l1l.IIM nOlllln<ClIliCM C 3ana.!la: lia
BOCTOK il clOra Ha ccaep. TaK, 311MOft: TCMncpnypa noocpXIIOCTHhlX C.'1QCO
BO,!l,bl Ha JOrO-3ana.ll.C COCT3aJHICT 4-5 oC, a UCHTpaJlbHofl llaCT11 olla no
1I11}l{aCTCH .!l0 0 oC, a a ccscpHoA - oTplluarenbHaH. HC3HallllTc.'1bHblii .'1CT
IIHil: nporpcs HCHaMHoro noahlwaeT TCMllcparypy BO.llhl. H31160.1ec ahlco
KIIC nOK33arC.'111 OTMCllCllhI .'1eTOM B JOiKllOii 113CTII (8-9 OC), a H3 CCBCpC
63pcHuca3 MOpR TeMnCpaTypa coxpaHRcT caoll OTplluaTc.'1bllble 3H3'1CHlllt
KpyrJIhlft: roA {CyxoacH B. <!:J., 1986]. B npllAOltllblX CJlORX 113-3a BblCOKOH
pc.'1be$HOCTII .;:J;lIa 6apeHuea3 MOpH OTMC'ICHbl CYll.l,eCTBeHHhle npocTpaHcT
aCHllble pa3nHlllllt a cpoKax lIacTynJlcllIIH MIlIIIIM3nbIl0ft: Il M3KCIIMa.1blloii

TC~lIlep3Typbl BO.ll.b1.
HecMoTpR lia 60Jlec JO)f{1I0C nOJlO>KCIIlle 5c.'1oro MOpH, cro aOllbl KaK

B l"ny6HIIHhix cnORX. TaK Il lia nOBcpxllocrll IIMCIOT 60nce 1l1t3KYlO TCMIlC
paTYPY, 'leM BO.nbl 6apCHUCBa MOpH, B 'laCTIlOCTll B npl16pC}t(llblX paiiollax
BOCTO'lHOro MypMaHa. Pa3nllllilH MC}l{.ny 3TIlMlI MOpRMIi npOHBn~IOTCSl Il
npll cp3BHeHIIIl aMllnllTY.ll CC30llHblX Konc6allHM TCMneparyp, KaK Cpe.lllle
MCCHllHblX, TaK Il a6conIOTHhlx. Bo BCCX pal10Hax 6eJloro MOpR 3T1l 311a·

llellllH Te~lIlcpaTYP 3Ha'lIlTC.'lbII0 Wllpe. lleM a 5apCHueBOM 1KY3I1e·
UOB B. B., 1960J. no CBOIlM TCpMII'IeCKIlM xapaKTepHcTIIK3M 5ence MOpC
MOiKCT 6blTb OTllcceHO K lIaCTOHll.l,CMY BblCOKoapKTII'IcCKOMY BO.!lOCMY, TaK
KaK B cro r.1y611l1ax TeMncpaTypa Ile BhlXO,!l,HT 3a npe,!l,c.'1h1 OTpllUaTc.'1b
IlblX 31l3'leHII(1 Il KQ.'1c6.'1crCR OKO.'10 _1,4 c

C (fypM'IIlOOa E. <!:J., 1948).
C.10ii OTpUuaTeJlbHblX TeMncpaTYP HallllllaCTCH C rJly611HhI 35-50 M, a
8 IICKOTOphlX paMOll3X Il C 12 M. nOOCpXHOCTHblC BOllbl MOll.l,HOCTbJO 40
50 loi J1I1Wb B TCllCllllC nCTHIiX MCCHueo nporpeaalOTCR: lIO no.'10iKIITC.'1bllblX
3IlaliCHII'°1. Pa3.'1I111llblC B TCMnepaTyplioM OTIIOWCIlIiIl acpTIIK3nbllhlc C.'1011
ao.!l SCJloro MOpR COOTaeTCTBYIOT Il pa3J11111llhlM a9jlllblM MaccaM. rny6111l
IlblC XOJlO.!lllhlC cnOIl MOpH OTHOCltTCSl K 6eJiOMOpCKOl1 MOllllepliKaul1II no·
BCpXIlOCTIlOiî apKTII'lCCKOIol BOllII011 MaCCbI, a llepxllllii CJiOi"I- 6eno~lOp'

CKOil: MOllJlepllKal..Ul1I aTJl3HTIl'ICCKOii I1b1coKo6opcanbHoii llOllllOii MaCCbI
(6a6K08 A. H., rOJlIIKOli A. H., 19841.

CpCllllerO,!l,Oahle Konc6aHilH COJleuocrll a oapellucBoM Mope OTMC'ICllbi
rJiaallhlM 06pa30M a nOBepxHocTllblX Il npIl6pc}l{IIb1X nO.llax. Ho B uenOM
OHa OCTaeTCH .llOBOJlbHO BbiCOKOH - a npc.llenax 34,5-34,8 CJ» [WHpOKO.'10
60a B. H., 1985]. MaKcHM3nbHaR: CO.'1eIlOCTb OTMC'laeTCH B 3anallllo/i Il
JOro·3anaj1,Ho(1 'laCTHX 5apeHuc8a MOpH (34,8-35,1 %0). HaH60.lec cY·
WCCTaCHHhlM Ce30IlHblM Ko.'1c6aHHRM conCHOCTII nO.!laepiKeHbl npH6pe>KHblC
BO.llhl; IIX !>IHHHMYM, KaK npaall1l0, npllypO'lell K BCCCllllC-.'1CTIICMY nepllo.ll.Y.

KOr.!la aMnnllTY,!l,3 KOJlc6aHHH MOiKCT j1,OCTllraTb 15 %0 (llillpOKOJlO'
60B B. H., 19701. M3KCHMYM OTMeliaerCR K KOHUY 311Mbl - a MapTe-
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llnpeJle, KOr,llll npH6pe)f{Hble BOAbl IIMCIOT CO.llCIIOCTb 34,3-34,7 %0 IllJll
pOKo.llo60o B. H., 1970, 1985).

CO.'ICHOCTb OC.IIoro MOpH, 6JlllrOAllpH 0611_'11110 npecHoli BO;lbl, BblHOCII
Moli KpynHblMH PCKllM", 3Ha'lHTeJlbHO HHIfo:C OKellHH'ICCKOIi Il AOCTllrlleT
30 'ln TOJlbKO Hll MllKCHMllJlbHblX r.'Iy6HllllX. B noocpxHOCTHblX CJlOfiX OHll
CjJ;Bll MOIfo:CT .I1OCTllrllTb 27 'ln. B npU6pCIfo:HblX plliloHllX oc.'Ioro MOpfl co
.'ICIIOCTb KOJIe6J1CTCfI B npC.I1CJlllX 19-24,'lG, li a npllycTbCBblX ytlllCTKllX
311JlHBOB Clllllfo:llCTCSI .110 10-15%0 (rYPbRHoaa E. $., 1948). nOaOJlbHO
ObiCOKllfi r0)10BllSl CpC,lJ;HCMCCSltlllafi aMnJlHTY)1a t(QJlC,)llHlt(, COJlCHOCTI\
n pa3J1lt t lllblX Y'I3CTKaX oCJloro MOpR (OT 4,1 %0 )10 10,3tL. 1KY3I1C'
uoo B. B., 1960)) Tpc6YCT OT )f{IInOTllblX ocpxllcil cy6J1HTOpaJlII rlt6KOn

CIlCTCMbI OCMopcrYJlSlUIlIt.

B IOro·aocTO'lHOil '1aCTlt BapcHueaa MOpSl IICMllQrO'lIJC.'lCllllblC apKTII
'1CCKIIC BllJlbl ry60K OTMCtlCHbI B Jlllana30HC TCMncpaTYP OT _loC llO
+2 oC. 06wIlpHaR rpynna KOCMonOJlIlTHblX, 6opCllJlbHO-apKTII'IecKllx Il
BbicoK060peaJlbHO-apKTII'lecKlIx BII.a.OB 06HT3er rrpll TCMnep3Type OT
-1,8 oC .11.0 +7 oC, 110 MaKClIM3.1bHoe Ko.111'1CCTBO 3THX BIUlOB BCTpC'Ia
CTCfI npll TCMncpaTypllX DT +0,5 oC )l0 +4 oC. nnSl 6opCllJl'bHblX, BbiCOKO
60pCaJlbHblX Il cy6Tponll'iecKo-60pcaJlbllblx BIl.non npc.nnO'lTllTc.'lbllblMIl
OKa3aJlIICb TCMnepaTypbl OT +4 oC .110 6 oc.

B pailotle BOCTO'lllOrO MypM311a apKTII'ICCKIlC 81lAbi nCTpCtlalOTCfI
Il Allan<l30HC TCMncparyp OT _1,8°C )10 +4,5°C, IIX MaKCIlMUJlbllOC KO
J11t'lecroo OTMCtlCIlO B y3KOM ,!luana30ltC TeMnepaTYP -1,5 oC -7- + 2 0 C.
rpynna 6opCaJlbIl0·apKTII'IecKllx BII.nOO npe,!lnO'lIiTaCr TCMncpaTypbl or
-1,5 oC llO +3,5 oC. Opu 60JlcC BbiCOKIlX 3Ha'lClIlIflX 6e3pa3Ac.'lbHO .110

MlIII"pylOT BIIllbl 60pca.llbll01i np"pOllbl.

B Ten.'lOM IOrO-3ana,llIlOM pailoHc Bapellueaa MOpfl ao BCC ce30llbl rO,!la
TCMncpa1'ypa aT.'IaIlTlltlecKoil BO.!lIlOH: Mllœbl .Il0BOJlbHO BblCOKa. n03TO!ofY
Ha acex rny61lH3x 3.a.eCb ,llOMHIIIlPYI01' 1'enJlOBO;lHble aTJlaHTH'ICCKUC BH,!lbl.
60peaJlbHO-apKTII'IeCKlIe Bllllbl npe06na.llll101' Hll,!l 6opea.1bllblMll npll TeM
ncpaTYpc 01'-1,5 oC .no 5 oC, a npll 60ncc BbiCOKIlX .a.Ol>lIlIHIPYIOT 6opcanbllble.

B CCBCpllOM Il ceoepO-BOCTO'lHOM paiiollax BapcllueBa MOpR apKTll'lC
CKlte Ollll\>1 OrMC'ICllbi nplt TeMnepaTYpc or -2 oC ,!l0 +3.5 oC C MaKCll~'y

MOM 0 Jlllana30ltC DT _l,SOC )10 +1°C. BOpeaJlbHO-apKTIt'ICCKIIC ry6KIt
Jl.OMltllIlPYIOT npaKTll'lCCKIi no OCCM ,lJ;lIana30HC Te~lllepaTYp. Hall60Jlcc
npCllnO'lTllTCJlbHblMll ,!lJlfl HIlX OKa3aJlllCb TCMncpaTypbl OT -l,SOC llO
+2,0 oC. Bll.Ilbl 6opca.~bIlOn npHpo.a.b1 'lame Bccro BC1'pC'IlllOTCs! OT +2 oC
.!l0 4,5 oC.

HaKoHcu, 0 paHollc nnaAlloro WmlU6epreHa ItCMHorO'lllcnellllble llpK
TII'IeCKIIC Bll,llbl OTMC'ICllbi npll rCMnepnypax 01' -0,5"C .110 + l ,5 oC. 50
pcanbllo-apKTH'IeCKlle Il 6opea.1bHblc BlI.!lbl BCTpC'IaIOTCfI npll Bcex TCMnc·
paTypax, 110 or +3,5 oC Il BblWC BII.!1b1 6opcaJlbHoil npnpO.!lbl npeo6na.!lalOT

Hall 6opeaJlbIl0-apKTII'IecKUMII.

B UCJlOM ltJlfl oape11uCBll MOpS! BblpllCOBbiBaCTCfI anonllc 311KOHOMep

"aR KaprllHa pacnpe)1CJlCUlifI pa3nll 1lltblX 6110reOrpa(~Il'lCCKItX rpynn ry60K
a 33BltCIlMOCTlt or TeMnepaTypbl aOltbl (pIlC. 1). ApKTll4eCKilC llltAbl BCype
~aIOTCs! npcllMywecTBcllliO npll TeMnepnypax or -1,5 oC .no + l ,5 oC, a
C .na.'lbllCHIUIlM nOBblwellllCM reMncparypbl HX KOJllt4CcrBO nOCTcnCHIlO
y6b1BacT. To iKC KacaCTCfI Il rpynnbl 6opell.'lbIlO-llpKTll'ieCKHX Blt.!lOB, 1l0J[f1
KOTOpblX C YBeJlII'lelllleM TeMnepaTypbl YMellbwacTcfI, ror,!la KaK llOJlfl 60
pC3'1bllhlX BIIAOB, Hao60poT, YBcJlII'IIIBac1'cH.

AH8,1113 J1eTIIIIX Il 31lMIIIlX TewnepaTYP lia Kpaflx apca."IOB BH.!lOB, 06111'a
IOUlllX B BCJlOM " BapcllueBoM MOpHX, n03BO,111J1 BblRBltTb )lJlSl Il!lX Alla
na30H onTIlMaJlbllblX H npc.neJlbHblX TCMncpaTYP (pIiC. 2: Ta6n. 1). OKa
3aJlOCb, '11'0 .!lnSl acex 6uorcorpaqm'lcCKltX rpynn IICC.'le-'10BaHllblX BO.!loeMOB
xapaKTcpHa JlOBOJlbHO OhlCOKafi 30pIlTCpMIIOCTb.
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Pue. 2. To.nepaHTIIl>le (A) Il onTIIMaJlbHble (6)
TeMnepaTypl>l pa3JlII'lHb/X OKoreorpa41H'IecKllx rpynn
ry60K, BCTpe'lellllb/X B BapellueBOIol Il BCJlo.II /lI0pllX.

no 00:11 0PilIlIlaT - /lo.." '",11,011 ,II,'KIIO~ 6KOrl!'Orp'.II~~CMO~
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Pue. 1. 113MeKeKlle etpYICT}'Pbl CiHoreorpa
4lll'lecKOro COCTaBa 4laYHIII ry60K npll
pa3JIlfqllbIJ: TeMneparypu B 6apeKueBOMM.'"
no oeal op.....n -........ ....e. .>:...01 611....
~••eo:oI rpyaaw ••'YIIe ry6oo(. '1.;
.... OCH .6clUlte - n"",puyp•• 'C. 1 _ 6ope.
........, ....... ; ,- 6ope·...........PtCT••ea...~; ~-

.p......,,~.

llJHI rpYllnbl TCnJlOBOtlHblX BIIAOB CBoilCTBCH H31f50Jlce WIlPOKlfil }lH3
n3JOll llCPCIIOCUMblX TCMI1CpaTYp. nOCKOJlbKY BCC -~TII BII}lbl 06UT31OT
B UlIPKYMJlllTOpaJlbllO-MCAlt31111Olt JOIIC, H31160JlCC 1l0JJ,BCP>KClfllOrt CCJOll

IfblM Konc6aHlfHM TCMncpaTypbl. OHiI
clloc06Hbl J1CrKO ncpCHOCllTb KaK 311M
lice OXJla>KACIlHe. TaK Il J1CTlIllit npo·
rpCB. PaJMaX OIlTIfMaJlbllblX TCMrrc
PaTYP, 6J1arOnpllHTllhlX ,D,J1H pa3M1I0
i+o:CUIIH BII,ll,OB, ilCCKQJlbKO Yi+o:C Il CIlJlb
110 CMcmCII B 06J1aCTb rrOJlOi+o:llTCJlbltblX
rrOKa3aTCJlcH.

BbiCOKYIO CTerreHb 3BpllTepMIIOCTIt
rrpOHBJlHIOT Il 60peaJlbllble BIt,D,bl.
npll'lCM 1IJiarraJOli npe,llCJlbllblX TCMll('-

k.-:::'-·_-~·:-O·"-","~ ·paTYP aT.~aHTlI'leCKllX60peaJlbllblX BIl-

o '1. ,., .,., AOB ropaJJJ,o YlKe. 'leM UllipOKO pat'·

npOCTpallCIIlIblX, " CMCmCH B 6o.'1ee
1I11JKYIO 06J1aCTb. OnTiIManbHble TCM
rrcpaTypbl aTJlaHTII'lecKIIX Il WllpOKO
pacnpOCTpaHCllllblx 60peaJlbllblX all
.a;OB 6.'111JKII MCIKAY co60it.

BbiCOK060pca_'1bllblC BII1J.bl TaKiKC

IIMCIOT WllpOKIIÏl paJMaX ncpellOCII'
MblX TeMncpaTYp. O,il,lIaKO B OT.'III'lIiC

OT 60peanbHblX ,il,JUI WlipOKO pacnpocTpallCllllblx BbiCOKo60peanbllblX
BH.ŒOB rpaHIlUbi OK3JaJlIICb 60JlCC YJKIIMII, .leMA!lS1aT•.1aIlTII.leCKIlX.
Pa3Max OrtTliMaJlbHblX TeMneparyp ,D,aHIIOH 6110reorpaqlll'lCCKOH rpynnbl

OKaJaJlCSI BCCbMa orpaHH'lCIl'

IIb1M. 100
Bop ea.'lbHO- apKTII'lCCKIIC

BHll,bl WHpOKO npeJJ,CTaBJlellbl 80
lia DCCX rJly611Hax Bapelltleaa
MOpH Il BO Bcex cro paHollax, 60
no:noMY AlIana3011 TOJlepallT- 40
IIblX AJlH HIIX TCMrrepaTYP
O'lCllb BblCOK. Oc06cIIlIO ~TO 20
KacaCTCSI WlIpOKO pacnpOCT

paHellllblX BUllOB, TOrAa KaK
AJlH aTJlallTIl'lCCKIiX Il TlIXO
OKcallCKIlX 60peaJlbIl0-apKTII-

'leCKIlX ry60K npCtlCJlbl TeMne·
paTYP nepC>KHBallllSl npaKTIl'
'lCCKIi O,il,IIl1aKOBbI. rpalllttlbl 100
orrTItMaJlbllblX TCMncpaTYP 80
llJlH 60pCaJlbHO-3pKTlI'lCCKIiX
BltllOB OKa33J1l1Ch IICCKOJlbKO 60
WlipC, 'leM AnH BblCOK060pc
3J1bHblX, 'lTO CBSlJ<lIlO C IIX 60- 40
JlCC WlipOKlIM ropIlJOIlT<lJlb- 20
HtiM pacnpOCTp<lIlCHIiCM. B
npCJlCJl3X >KC caMo/i 6opcaJlb
1I0-apKTII'leCKoit rpynnbl pa3
Max onTIiMaJlbllblX TCMncpa

TYP pCJKO CY>KaeTCfI B 06
JlaCTb ItX 1l113KIlX 3Ua'lCIIHrt

B PHAY WllpOKO pacnpo
CTpaRellHtlC aTJlaHTlI'lC-



T/26AUU/2 /. n."anuon.. OIlT"IIU""WX Il npcAtJI""Wll TUllM'pnyp olillTaIl". 6eJlOMOlKl[lIll
" CbPClfl(tlIOllOPC:l[lfX ry601[ P&.J..III'llloA lillore0ll'14I1I"ItCl[oli npMpo...... ec

WMPOKO pacnpOCTpaHtHHblt TpOllH'IecKo-OopeaJlb·

'"'ATJlIIITH'IecxHt cy6Tpo1lK'Ie<:Ko-60peallbHblt
ATJlIMTH'lecKHt OOpelJlbHblt

UlKpoKO P'ClIpocTpl"e""Wt 60peallbHwc
ATlIIHTll'Ie<:KHe BWCOKoOOpeallbHwe
WHpoKO paCtlpoc:rpaUCIlHblC BbiCOK060pcaJlbllblC
WHPOKO pacnpOCTpaHCHHblC cyCiTpoml'lCCKo·apKTIi

'1e<:Klit
I\OCMOllMKTbI
WllPOKO pacnpocTpaHClIlIWt 6opelllbHo-apKTII'Ie<:Kllt
ATllalllll'ltcKHC 6opeallbMo·apKTII'IecKHt
THXOOKeallCKllt 6opeallbHo-apXTH'IteKHC
TIIXOOKelMCKHe BbiCOKoOOpea.lbIlO·' pKTII'IteKHC
ATJla KTII'ItcXIIC BblcoKo60pcallbHo·a pKTH'Ie<:KHC
WIlPOKO paclIpOCTpallCKHblC BblCOKo60peaJlbHo.apK'
T1t~CCKHC

ApKTII'IecKHe

0 .........' .......
n ..nepU'l*

2.2+19,3

2,9+12,6
2,9+7,8
1,2-:-12.1
1,3+5,6
0,3+5.4

-0,4+11.5

-0,6+11,5
0,1+10,2
0,4+8,2

-0,2+4.3
0,4+5.7
0,1+5,7

-0,1+5,1

-0,3+2,1

-1.1+35,0

-1,8-+26,5
-1.6+10,4
-1.5-:-18,5
-1,8-+16,1
-1,8+16,1
-1.3+25,0

-1,7+24,0
_1,9+16,2
-1,9+12,0
-1,8+13,0
-1,6+12,5
-1,8-+14,5
-1,8+10,3

-2,01+5,6

CKIIC - T1IXOOKcaHCKIIC 6opC3J1bHO·3pKTII'lCCKHC Bllllbl.
nHan330H KpaltHllx TeMnCpaTYP BbllKII83HH1I 38pHTCpMHblX 8blcOKo60pc

3J1bHo·apKTH'IeCKUX 8UllOB Y>Ke, 'lCM y BCCX npe,llblllYWIlX rpynn, HO BCC
>KC 33XB3Tbl8aCT KaK npc.n.CJlbHblC OTpUU,3TCJlbHble, TaK li llOBOJlbllO BblCO
KIIC nOJlO}l\HTCJlbllblC. To >KC KacaCTCH y3Koro ,llHan330113 onTIlMa.'IbllblX

TCMnCpaTYp·
HaKOHeu" llJl1l apKTH'lCCKHX BII,llOB npe,llenbf TeMnepaTYP 8b1lKI1831l111l

OK333nHCb 1131160nce C6nll>KCHllblYII, 3 onTIIM3nbHblC TeMnCpaTypbl CMC,

WeHbI 8 06naCTb IIX HII3KIIX 3H3'1CHIlIt. 3TII nOK3JaTenll C811,lleTenbCTBYIOT
o BblCOKOIt CTCHOTCpMHOCTH 3pKTII'IeCKIIX 811,ll08, 'ITO nOll't'8eplKJl.3e-rCR IIX
orpaHII4ellllblM 3pC3nOM.

Ecml p3CCMOTpCTb pacnpClleJlellHe ry60K 'no TeMnepaTypaM B 3aBIlCIl
MOCTII OT rJly61lllbl, 110 6c30THOCllTeJlb1l0 K IIX 6110reorpa$M'ICCKOlo, npll

pO.!J,e, TO MOlKHO OTMeTHTb OT'IeTJlI1BYIO JaKOHOMepHOCTb, xapaKTepHYIO Il
.nnR .npyrllx .nOHllblX 6ecno3BoH04HblX 63peHu,CBa MOpJl (lliopblrllH A. A.,
1928; nCHHCCIIKO H. B.. 1989, Il .np.J. no Mcpe YBenM'lCIlIIJl rny6HH

e caH3M C cY>KellMeM .!J,llana30lla TeMnepaTYP cTcHorcpMllocTb 811.!J,08 YBe
,'I114I/BaCTCR. Cnc.noeaTcnbllO, 'leM 3Bpll6aTHec 811.!J" TCM 011 3BpllTepMHce,
Il COOTBCTCT1BeHIiO Ha060pOT. Y 6apeHu'ceOMopCKIIX ry60K Y3Kllft .nllana3011
061lTaHM1I coxpallHIOT BII,llbl, 0611TaIOlliMe a 63THaJlbHO-IIH$p3MeJl.ManbIl01t
30Me. Ha'l11ll3R >Ke C rJly611u OKono 120 101 H BbllUC, 3TOT J1.llana301l paclllll'
pHeTcH C CHnbllblM YKJ10HelllleM 8 06.'IaCTb nQnO>KllTCnbHblX TeMnepaTyp.

ECJlII npC,llCTa8HTb 6Horeorpa$MlIeCKlle rpynnbl 6enOlrlOpCKMX M 63peH

ueaOMopCKIiX ry60K B pH.!J,y yaenll'leHIIH cpe.!J,HIIX TCt.lnCp3TYP IIX BbilKll
eallHH, TO Mbi nonY'IIIM pR.!J, TepMOna61lnbllOCTM 3THX BII.!J,08 (Ta6n. 2). H3
Ta6Jl. 2 CnC,llycT, 'ITO .!J,lIana301l nepclKlIBacMblX TCMllcpaTYP ry60K TCM
lUllpe, 'lCM lllllpC pacnpOCTpaHeHa J1.aHllaR 6110rcorpa$II'lCCKaH rpynna IIC
CTOnbKO B MHpOBOM OKeaHe, CKonbKO B pa3nJl'lHblX no YCJIOBIIRM cyweCT'
BOBaHllR Il (B nep8YlO O'lepe.!J,b TCMnCpaTypllblM) 6110reorpa$II'ICCKIlX
06.'IaCTRX. TaKIIM 06pa30M, H31lMCHee TepMOna61lnbHoft OKa3a.'IaCb rpynll3
apKTII4CCKIIX BII.nOB, a Hall60.'IblUItil 111l311a30H TCMncpaTYP BbI.!J,eplKl183IOT
npOllllKwlIC B Bapclluceo Il Benoc MOpR 3Bpl'6110HTHblC TpOnlI I ICCKO-60pc.
anbllblC Il lllllpOKO pacnpOCTpallCl1llble cy6TpOnll'lCCKo·apKTIl4CCKlie DIIJtbl.

4TO KacaeTCR OTIIOWCIIHR ry60K K CO.'ICHOCTIf, TO BCC 6cnoMopcKltC 811Ilbl
IIcpellOCRT OTHOCIITeJlbHO lUllpOKHÏl ,llHan330H KOlIucHTpau,1I1l conclt. M3KCII'

7



Ta6AUija 2. TepMOJIa6HJI_HotTb IJeAOIIiIOPCI[Nll H (lapeHIl,UOllilopc.KHli ry(iol[
paJ..u~Hoii (lHoreorpI4lH~ecl[oli npHHUAe:lKHOCTH

ilHlnUOH "~AtnbH"l

Te"nepa...yp CcptAHHe
",,",,~".ul. ~c

HOnPlIJltHHe
paCWHP"HHH

T"pwonMlH.,..._.
WIfPOKO pacllpocrpaHCHHbIe TpOnH~eo;:o·60peam.·

"~
WHpOKO pacnpOCTpaHCHHblC 60peaJlbHblC
WltpOKO pacnpOCTpaHCllltlllc cy6TpollH~ccKo'apKTH

~CCKHC

ATJ1aHTIf'lCCKHC cy6Tpol1H'lCCKo·CIopeaJ1bH biC
KotllilOIlOJlHTbI
WHpoKO pacnpoctpaueHHblc 6opea.~bHo·apKTH'Ieo;:He

THXOOI(Cal1CI(HC CIopeaJ1bHo'apI(TH~CCI(He

ATJ18 HTH'lCCKHC 6opeaJlbHo·apKTH'lccKHC
THXOOI(Ca IlCK HC BbiCoKOOOpCaJlbIlO-a pKTK'lCCKHC
ATJla HTlt'lCCKHC IlbicOKo60pcaJlbHo·a pKTIl'lCCKIlC
ATJ1aI\TH'lCCKHC CIopeaJlbHblC
WHpoKO pac:npoctpaHcHHble 8b1COKoClopeaJlbHblC
WHpoKO pacnpoctpaHeHHble Bblc:oKo60peaJ1bHO-apK
TH'tecKHC
ApKTH'lCCKHC

0,2+28,1

-1,3+16.5

-0.9+16.5
0 ....2+17.5

-1.1+15.6
-1.7+15.0
_1,7+11,7
-1.0+10.2
-1.2+9,7
_1.4+7,7

1.2+9,9
-0.7+7,1
-1,1+6,6

-1,673.7

•

Pue. 3. PacnpeAVlCtlHC ry60K
Il 3aBIICtlIIiIOtTH OT Co.,eH(lÇTH

Il Buo,. 1IiI0pC.

no oc" OPAHnlT _ ...0.1......0 ;
nO OCH O(\cllHCC _ COJ1""OCTb ..

212529

20

40

6onbwltHCTBo 6apcIlucBOMOpCKIlX ry60K (93,6 %), cno
eoOllblx ncpcllecTII OTHOCHTcnbHO BbiCOKIIC
Ko.lc6aHIlH conCHOCTH, OOHT3CT y 6epcroB
BOeTO'lHoro MypM3Ha, B IOrO-BOCTO'IHOM
pailOllc (68 %) Il B CCBCpHOM, eCBcpO-BOC
TO'1Il0M p3iiollax (60 %). CooTBeTcTBcHIiO
OHIl OTMC'ICHbI B H31l60ncc 113MCH'IIIBOil
B CO,,1eUOCTHOM OTHOWCHHlt UIIPKYMlIllTO
pa.lJbHO-IIl1(ppaMCAllaHHoii 30llC (0-180 M).

MIlHllMaJlbHaH conCIlOCTh, npll KOTOpoii
OTMC'lCllbI ry6KII lIeencn.OBaHHblX aKü3TO-

17.r. puit (Halichondria panicc3, Phakcllia
cribrosa, Vosmacria erustacca), COCTaBnH·
na B KYTOBOH 'laeTH KaH,!I,3naKwcKoro 3a
,111Ba 16%0.

06CY>KJlCHIIC. B PC3YJlhTaTc npOaC.!leH
Horo allaJlI13a pacnpCllCJlCiIIHI 6cnoMop
CKIlX It 6apeHueBo~lOpcKIIX ry60K B 3aBII

CIlMOCTIl or TCMncpaTypbl OKa3anOCh, 'ITO 60Jlee Y3KIIH AHan3JOII OnTlIM3.lJb

HblX TCMncpaTYP AnH pll3,,1H'lHblX 611orcorp3$H'lecKltX rpynn ry60K COOT
eCTcTBYCT TeMnCpaTypHblM rpaHHuaM IIX llalt60nbWcii OTHocIlTcnblloH 'IItC·
JlCltHOCTlt Il eOBnaAaCT C TCMncpaTypaMII pa3MltO)KCHHH cooTeCTcTBylOluHx

IHU10B. B cJlY'lac, ceJllt rpaltllUbi TCMncpaTYP pa3MIIOJKCIlIIH CMCU(Clibi OT
1I0CIlTcnbllO OIlTIlMaJlbltblX, TO 3TO CMC(UCliltC llpOIlCXOllltT ItCKJlIO'IIITCJlbHO

B 06.lJaCTb ItX 60nee BbiCOKllX 3I1a'lCltllii.
H3BCCTlIO, '1TO TCMncparypa p33MHoiKeiliul OK33h1BaCTCfI O.ll.HH~1 It3 BaiK

HeHwllx $aKTopoB, onpCAc.IJHIOW.IlX pacnpocTpaHcHHc opralll13MoB. Heo.!lIlO,

MaJlhHoe KOJIII'leCTBO 6enoMopcKHX ry60K OTMe'lCHO B .!lllanaJOlie conellOCTIl
OT 26.!l0 28iJ» (pIlC. 3). nOHH)tŒHIIC KOHucHTpaUHII cO...leil B...1C'Ier Ja co601t
pCJKoe CHII)KCHIlC 'IHCJla BH.!lOB. YMCHhwcHlle 'IlIC.la BH.ll.OB npH co.lellOCTIl
BblWC 28 %0 CBH3aHO C TCM. 'lTO lia MaKCllMaJlhllblX rJly611Hax Bcnoro MOpH,
r.ll.c Il OTMC'lClla caMaH BhlCOK3H KOIIUCIITpaUHR concH, 061lTaeT llallMCllbwec

'lIICnO ry60K.
nO.!l3BnHIOw.ec



I\paTHO YKa3~B3J1OCb, 4TO olla HMeeT OOJlee Y3Kltit Jl,1I11na301l, 4eM npeJl,eJlbl
TCMnCpaTYP BblltOCJlHBOCTIt BH,!lOB, OJllt3Ka K onTIlMaJlbHblM It OTJllt4aeTCR
OTHOCIlTeJlbH~M nOCTORHCTBOM 10rton J. H., 1920; Rünstrôm S., 1927;
Iiartman W. D., 1958; Kinne O., 1963; Giese A. C., Pearse J. S., 1974;
MHJleitKoBCKHH C. A.• 1970. 1981; fOJlltK08 A. H., CKap.'JaTO O. A., 1972;
KaY$MaH 3. c., 1977; Simpson T. L., 19841 . .aaHHble. nOJlY4eHH~e Ha~lIl
Ha ryOl\ax, nO.'1IlOCTblO nO)),TBep)l(,!laIOT YKaJaHHYIO 3aKOHOMepHOCTb.

.ami ryOOK, cnoc06H~X nepeHOCHTb a~COKHe Ko.1e6aI1lU'1 Te~nep8TYP, xa
p:lKTepHa cnoc0611QCTb B~)I(IIBaTb Il a npeAe.,ax 8~eOKHx KO.'1e6aHHlt eo
.'JeHoeTIf. HeCOMHeHIIO, 3BpllraJ1It1I1IQCTb Il ,!la)l(e TOJ1CpaHTHOCTb rYOOK
K KpaTKoapCMCIIHOMY onpeCHeHltlO l'lBII.'JaCb OAIIOH 113 npeAnOCblJ10K K IlX
WltpOKO~y pacnpOCTpallCIUUO. TaK, KOCMonOJlHTHblÏt JIIlTOpaJ1bHO-aepXllc6a
TllaJ1bllblH BIt.n Halichondria panicea cnoc06en lIepellocllTb COJlCHOCTIt OT
16 !to 62,41 %0 B cy6J1ltTopaJlbltblx Ballllax BOCT04110ro MYPMaHa [>K10611
Kac H. H., 19691. A UlIlpOKO pacnpocTpalleHHbllt TpOlllttlCCKo-6opeaJlbltbllt
L(llpKYMllIITOpaJ1bIl0·Bcp.'\He6aTllaJlbllblfl BII,1( Cliona vaslifica OTMe'leH KaK
npll OKeaHIt'leCKoÏt COJ1eHOCTII oapcllueBa MOpl'l Il aTJlallTIl'leCKoro noOc·
pe)l(bR CeBeplloÏt AMCPIlKH. TaK Il npll 15 %0 B npOJIIIBe 3pecY"H OaJ1T11H
CKoro MOpl'l. 60J1ce Toro, 3KcnepllMCHTaJ1bll0 nOKa3aHO, 'ITO KOJlOlHlH C. va
slifica cnocoOllbl .!l0 40 '1 nepeHOCllTb COJ1eHOCTb 3%0 [Hartman W. D.,
1958).

HMeHHo nOHH)I(eHHaR CO."leHOCTb oeJloro ~IOpR, no MllellHIO n. A. 3eH·
KCBH'Ia (19471, npenRTcTByeT npOHIIKlloaeHHIO B Hero MHorHX apKTH'IeCKIIX
H 60pea.'bHblx $OpM, 06b1'1HblX B 6apeHueBoM Mope H .ila)l(e B Tex ero pait
OHax, KOTopble npllMblKalDT K fopJ1Y. Cpe.illl ry60K 3TO Sycon utriculus,
Oscarella lobularis, Phakellia bowerbanki, Polymastia ueberrima, Mycale
lingll8, Lissodendoryx diversichela, L. indistincta, Hymeniacidon carun
cula. Bce OHH He OTMe'lellbl npH COJ1eIlOCTII IIIl/Ke 30 %O.

LlJ1HTCJ1bHOe CYUJ.ccTBoBaHllc ryOOK B YCJlOBHHX 3Ha41ITCJ1bHblX ce30llllblX
KOJle6aHIlÏt COJlellOCTlt cnocoOCTBOll8J10 B~pa6oTl\e T3KltX a.nanTaultil, KOTO
pblC CO,1(eltcTBYIOT Bbi/KIlBaFlltlO BIl,1(a B 3TIIX YCJlOBItRX. O.nIlItM 1t3 nOAoOllblX
npllcnoc06J1ellltil MO/KIIO C'IIlTaTb cnOC06HOCT1> MeJiKOB01l.IIb1X ryOoK <pOPMlt·
poaaTb reMMYJ1b1, TlCpCHocHUJ.lte cyp08ble KOJle6allHH pa3J11t'lllblX $aKTopoa
BllcwlleH cpeJl,b1, B TOM 'lIlCJle Il COJ1CHOCTII. TaK, rCMMYJlbl Suberîtes do
muncula pe31lCTCIlTllbl K aMfJ.'1ItTY)),C CO.'1CIIOCTII OT 18 Jl,0 48"\0. Haliclona
loosanoffi OT 0.1 llO 40 llo. a reMMy.'1bl C. vastifica nepeHocHT 11.0 3llo
(Connes R., Gii M., 1985; Feil P. E., 1975; Hopkins S. H., 1956).

Cran" ~1UJM~..oo.aHG "potII. A. K. llOHdNa.,
Summary

A. V. Erc!!kOllsky. The materials to faunistic study of the White sea and Barents sel
sponf{e5. 3. Dependencc of sponges distribution on temperlture and salinHy.

The biogeographicll nature of sponges is main condition which determines their
dish ibution connected with waler temperature. 1\ was lound out lhat the Barents and
White seas arelic species 'l'cre distributed Irom -1.5 to +1,5-C; boreal-arelic species Irorn
-1,2 to +4°C; boreal species form +1.8 to 6-C. Ali sponges (rom the White and Ba·
rents seas are high eurythermic animais. The eurybionlic trorical.boreal, subtropical·
boreal and subtropical'MeUe sponges arc survived the maxima range 01 the tempera
tu~es. The least thermolabile sponges are the arelic species. The distribution of the 8a·
rents sea spongcs docs not depend on the salinity. The spongcs which sUTvived 'l'Ide
range of sali nity "'erc marked in the East Murman and South-East regions 01 Barents
sea. About ail the While sea sponges 'l'cre founded in the rallge of salinily Irom 24
to 35 %0.
nllTepnypa

5 a (i JI: 0 Il A. H., rOll Il 1( 0 Il A. H. rllapOOItOKOMMClœbl &e.,oro "OplIII. JI., 1984. 103 e.
6 e p r c p B. St AaanTlUHII "OpcKHX "o.IL1IOCKOll K 1131oleHt'IIMIlllIIol toIlCHOCTM "pU.b1. n..
1986.216 C.-60/tIlOIl B. D. TelolnepllTypa 8OAbllI.>KM3Hb Il yCJtOBHII ce C)'UIecT80BaIlHIIII
B Ile.IIlrHaJlII 6apeHueu "Opl. AnllTlITbI, 1985. C. 30-37. rO.'MKOIl A. H.. CKap
Il'' T0 O. A. 06 onpCJleMHHH OIJTH..a,lbHblX Te.. ncparypHblx yCJIOllMlI Ha KpUX apca.,a/I
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nOK.l. AH CCCP. 1972. T. 203. l\, 5. C. 1190-1192.- r y Pl>" "0 B a E. Cil. fie,,1oe Mope
H ero .p,aYHI. netJKIJIOO4CK, 1948. 132 c.-lle""CeHKO H. B. Pacnpue.,eulle 1\ :9KO
.10T"" MWIHOK 5apeHUtBI MOpll. Anannhl, 1989. 157 C.- E pee KoBe J[ It Il A. B. Ma«:
pRaJlbl K nO:lRaNHIO cjlaYHbl ry60K BeJlOro H 6apeHllCu. Mopd. 1. CHCTeMITlf<lecKlI1l co
CT3BIIBOCTH. c.·nCTe'pOypr. )'II-TI. Ctp. 3. 1993. Sb/II. 3 (Kt 17). C. 17-28.- E p e c: K0 B'
CK Hli A. B. Mnepllubi K DoonaKHIO.. 2. 6IfOreorpa$H'Iecl(Hii: Il cpa8I1HTt'..lbHo-q.aYHII·
CTH'ICO(HA aHIJlHJIlBectll. c.·neTtpOypr. YU-Ta, Cep. 3. 1994. Sb/n. 1 (Nt 3). C. 13-26.
)K H P /li Y Il C K H Il A. B. POJlb cpCJl.b1 H npOKCXO>KJl.eHHH BBnl B ljlOpMKpOB31lKH ypOllll1l
TCnJlOycTo!i'lHBocTlI KJleTOK MOPCKHX l5ecllo3BonO'lHblxI/Hay'l. coo6m. HM-Ta 6uOJl. MOpll.
BJ13D,IlIlOCTOK. [971. BbllT. 2. C. 88--90.~)I{ 106 H Kac H. Ii. 3KonOflt'lCCK311 xapaKTt·
pllCTIIKa IICI<OTOpl>IX lI(HBOTHblX, OlillTalOll1l1X B CMOpCKHX Balillax:> BOCTO'lHOrO MypMaHal/
300.1I. lI(YP". 1969. T. 68. BbHl. 5. C. 635-641.-3eHKeBII'I JI, A. l1JaYlla Il liHMorll'
'ICCK8lI npoAYKTII81lOCTb MOpll. T. Il. M.. 1947. 588 C.- K a y.p 101 a Il 3. C. OcoœllllocTH
no.,'08b1X QIIKJl08 lie.IrOMOPCKIlX licel'103801l0'lllblX. n.. 1977. 265 c.- K y 3 Il e u 0 8 B. B.
5e.,oe Nope Il lillMorll'leclŒe OCo6eKlloeTlI em .p.'OPbl Il .paY"bl. M.; JI.. 1960. 322 C.
M Il JI e AK0 BCK Il A C. A. 3aallcllxOCTb pUMIlOll(ellll1l Il lIep«:Ta MOpcKMX WeJlbCjKlablx
llOllllblX (jecn03801I0'lIlblX OT TeMneparypbl 8oAblf/TpYAbl HII'TI OKeaHo.,orllll AH CCCP.
1970. T. 88. C. 113-148.- M Il JI e il K0 8 CKIl A C. A. 3KOJlOrllll pa3XIIOll(ellll1l XOpcKOro
œHTnea. M.• 1981. 91 C.- Cap LI Il 1111 a P. n. Cc3011118ll TepMocrPYKTypa 8 TMlUe aoJlbl
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