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HCCJIeJl,OBaHl1e BJII151HI151 KaMyaTCKOro xparia, 

Paralithodes camtschaticus (Tilesius, 1815), na MCCT

HyIO Jl,OHHylO 6110Ty - OJl,HO 113 OCHOBHhlX uanpaane
HI1(I B lI3y'leHlll1 3KOJIOrl1yeCKI1X nOCJICJl,CTBlIli cro 
I1HTP0Jl,YKlVlI1 B 5apeHIJ,eBO Mope. B HOBOM ~ICCTO

0611TaHlIli xpati HaWeJI nOJl,XOJl,5IU\l1e yCJIOBll51 Jl,JI}! 

pa3MHO)KeHI151 11 pOCTa. OCHOBHbJM ¢aKTopOM, nu
MI1Tl1pYIOllI,lI1'.1 cro 'llICJIeHHOCTb B 5apCHIJ,CBOM ~IO

pe, CYI1TaeTC}! KOp1'.10Ba51 6a3a [2]. 

B napCHl\CBOM Mope W3POCJIblC KaM'IaTCKIIC Kpa

6bl pacnpoc'rpanem.r B ]{))KHOlI 'laCTH 1\0 rJIyoIIHhl 

300 M, a MOJIO)~b Jl,OCTlIraeT BblCOKOlI 'IHCI0IHOCTll B 

np"0pC)KHO(I soae. ne3YCJIOBHO, KaK B'lPOCJlblC oco

611, TaK 11 MOJlOl\b OKa3bIBalOT B03Jl,CHCTBHC aa Jl,OIl

nsre C006U\CCTBa. OJl,II<1KO xapaxrep s'roro BO'JJ\cfl

CTBI151, OC06CHHO co cropom.i MOJIOJl,bIX OCOOelI, ;\0 

CI1X nop HC I1CCneJl,OBaH. lIl1cJICHHOCTb IICnOJIOH(Upe

JIblX Kpd60H Y ocpcros Mypxtaaa ua l'JIy6HHax MCHCC 

40MB 2003 r. oncunsanacs B 55 MJIH. OC06ei1 [10]. 

3TI1 Kpaohl oonraro'r B c0061l1,ecTBax TBCPi\hIX H 

1'.15IrKHX rpyHToB C 61101'.1accoli 6eHToca co~r8eT

CTBeHHO 500-3500 1'/1'.12 [1111 40-150 I'/M2 [8, J2. 13]. 

OCHOBy nHTaHlI51 MOJIOJl,bIX P. camtschaticus COCTaBJI5I

lOT naycrsop-ra-n.te 11 fiptoxouorne MOJIJIlOCKI1, I1rJIO

KO)KHe H nOJIIIXeTbl [5,7,9, J J]. AJI5I OIJ,eHKlI asrena
HlI5I fieirroca MOJIOJl,blO P. camtschaticus Hc06xo)~IIMhl 

KOJIWleCTBCHHble nanm.re no nIITaHHIO, xoropsre B 

mrreparype npaxrn-recxn oTcyTcTHyIOT. npHMCH}!5I 

TPaJl,lIIJ,lIOHHbIH KOJIlIyeCTBeHHbl(l auarnr: COJ\CP)KII

Moro mnucaaparem.uoro rpaxra xpaoa, rne 
BCTpe'lalOTC5I TOJIbKO lI3MeJIbyeHHble II ClIJlbHO nepe

napemn.re OCTaTKlI xopsra, HeB03MO)KHO onpene
JIlITh HlI KOJIlIyeCTBO ct.enemn.rx npeJl,CTaBHTeJIelI 

3006eHToca, HI1 I1X Maccy. Pacse r paIJ,lIOHa I1JII1 BbI-

MypMaflcKUU MOpCKOU 6UOJl02U'ieCKUU uflcmumym
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eJl,aHI151 fierrroca Kpa6a1'.111 no TaKI1M OCTaTKaM npa
BOJl,I1T K Onm60YHbIM pe3YJIbTaTaM [3, 9]. 3TO 06b

5ICH}!CT He06xo,L\lIMOCTb 3KcneplIMeHTaJIbHOrO I1C

CJIC,L\OBalUI}! KO.'lWleCTBeHHbIX noxaaa'rerreii 
1lI1TaHlI51 KaM'IaTCKoro xpaoa, TaK KaK TaKoH MeTOJl, 

60JICC nOJIHO orpaxcae'r pCaJIbHOe norpeo.nenne IIml 

m.renamre Jl,OHHhlX 6ccno:mOHOYHbIX, 

UeJIb Jl,aHHOfI parioru - KOJIWleCTBCHHO Ol\eHHTb 

BJII1}!HUe MOJIOl\lI P. camtschaticus na 6eHTOC na oc

HOBe 3KCIIepHMCHTaJIbHbIX namn.rx. B 3aJl,a'llI HCC1e

p,oBaHllH BXO)~IIJ10: OllPC,L\CJICHlIe nOTpc6JIeHHH (pa
l\HOHa) II BhIC;\aHH}! (YHwITO)KeHI151) 6CHToca ncno
JlOB03peJIblMH Kpa6aMlI pa3JIlIYHbIX PWj\ICPHO

aoipacrtu.rx rpyrm. H3Y'ICHlIe lI3611paTCJIbHOCTll IIH

TaHlI}!, TCOPCTWlCCKlIH pacxer BblCp,aHlI}! 6CHToca 

BCefl MOJIOl\blO xpatia. 

Hccncnosanua npOBOp,IIJII1Cb B JIeTHIIH nepnon B 

2003--2006 rr. B noce.nxe D,aJ1bHlIe 3eJICHI~bl na 6a3e 

CC30HHOH 6l10CTaHl~HII Mypaancxoro MopcKoro 

OH0J10rWlecKoro HHcTIITyTa (MM5I1 KHU PAH) 

COBMCCTHO C I1HCTIITyTOM np06JIe1'.1 3KOJIOrllll II 3BO

JIlOIVIlI (I1IT33 PAH). C60p 1'.1OJIOJ:\H P. camtschati

cus oCYLl~eCTBJl}!J1C}! BOp,OJIa3a1'.1lI ua axaa'ropnn ry6 

AaJ1bHe3eJ1eHeIJ,Ka51 II 51pHblwHa5l. B orn.rrax lIC

n0J1b30BaJ1l1 8 pa3MepHo-B03pacTHblx rpynn M0J10

rn.rx Kpa60B. Kazcnyro paaxtepnyto rpynny conepxca
J11l B oT,L\eJIbHOH nJIaCTllKOBOH eMKOCTI1 C npOTOYHOH 

MOpCKOH aonoii. ITJ10THOCTb nOCaJl,KlIlI 06beM eMKO

ern aapt.aponarnr (Ta6JI. I). CyTOYHOe asrenaaae 
6eHToca onpenenann AJI5I scex paaxrepmax rpynn, 
nOTpe6J1eHl1e 6eHToca - y Kpa60B WI1PllHOH xapa
naxca (IIIK) 35,40, 70 11 80 MM. Texrneparypa sonsr 
B eMKOCT}!X C Kpa6aMlI aapt.nponana OT 8.5 Jl,0 

13.0°C. 

E~e,L\HeBHb[li panaou M0J10Jl,11 COCTaBJ151JII1 113 

MeJIKIIX )l(HBbIX 6ecn03BOHOQHhlX urecrn TaKCOHO

MWleCKIIX rpynn - nOJ1HXeT, Jl,BycTBOpYaTblX II fipro

XOHorlIX MO.'lJ1lOCKOB, O¢lIYp, MOpCKlIX e)KeH II 

3Be3p,. B xopue )KlIBOTHble 3TlIX rpynn 6blJ1l1 npen

CTaBJIeHbl B paBHOM coo-ruomenaa no 6l10MaCCe, KO

TOpa51 6blJIa lI36hITOQHOH. B 3aBI1ClI1'.10CTlI OT pa3Me

pa Kpa60B Macca Ka)KJl,OH rpynm.i 6ecn03BOHO'lHb1X 
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567 BbIE,UAHI1E EEHTOCA MOJIO,UbIO KAMl..J:ATCKOrO KPAEA 

Ta6JIHI.\a 1. Pa3MepHO-B03paCTHbIe rpynnsr H nJlOTHOCTb 

nocanxn OrrLITHblX KaMqaTCKHX Kpa60B 
COCTaB.rl5lJIa 01' 6 AO 30 r. Tlepen onbITOM KOpMoBbIe 

06"bCKTbI nepeCqHTblBaJIH H B3BeUmBaJIH, -repes CyT

KH npoH3BOAHJIH v-rer :>KHBbIX HenoBpe:>KAeHHbIX 

ocooeii, oCTaBwHxc'5f B npei\JIO:>KeHHOM KopMe. B3Be

WHBaJm no'repannyro nnmy: TpaBMHpoBaHHbIx MO

JIOALIO xpaoa H BCJIei\CTBHe 31'01'0 noruountx 6ecno

3BOHOqHbIX, M5IrKHe TKaHH H ¢parMeHTLI :>KHBOT

HbIX, OCKOJIKH paKOBHH H naauapen H np. 
YqI1TLIBaJII1 TaK:>Ke ¢eKaJIHH Kpa60B. Bb1eAaHI1e 

6eHToca OnpeAeJI5IJII1 KaK paaanuy Me:>KAY npeAJIO

:>KeHHLIM II OCTaBWI1MC5f :>KI1BbIM HenOBpe:>KAeHHbIM 

KOpMOM. TIoTpe6JIeHI1e paCCqIlTLlBaJIH KaK pa3HI1~y 

Me:>KAY BLIeAaHHeM H nOTep5fHH01I nIllll,eH. 1136I1pa

TeJILHOCTL nHTaHH5I OnpeAeJI5IJIIl no qaCTOTe no

Tpe6JIeHII5I Ka)K)J,OH H3 weCTU npc;:pO:>KeHHLIX rpynn 
6eHToca (OTHOWeHI1C KOJUI'leCTBa AHeH, B 'rexeaae 
KOTOpblX xpaosr nOTpe6JI5IJIH AaHHylO TaKCOHOMH

-iecxyro rpyrmy, K 06ll1,eH npOJlO.'1iKHTeJIbHOCTH 3KC

rrcpuaenra). )J.aHHbIe no nHTaHHIO scex ocooeii 
P. camtschaticus B Ka:>KJlOH nanue ycpennxnaci.. Tlpo
AOJI:>KHTeJIbHOCTb 3KcnepHMeHTOB COCTaBJUlJIa 01' 5 
JlO \6 AHeH. DpH paC'leTC rononoro ynrepria y'lIITbI

nann CHIDKeHHe nmnesort aKTIlBHOCTII Kpa60B B ne
P1101\ rJlI\POJIOrH'lCCKOll 3HMbI np1l\lepHO B 5 pa3 [31, 
BCCHOll 11 oceHLIO - B 2.5 pasa OTHOCIITCJIbHO JIeTHHX 

nOKa3aTCJIel\. Taxxce npenno.naranocs. qTO HenOJIO

B03pe.1LIC Kpa6i.>1 113-3a nnnex H CB5I3aHHOro C HI1MIl 

rO.rl0JlaHII51 nlITalOTC5I He nOJIee 340 JlHell B rOAY. 

CyTO'IHOC m.rcnaaae 6eHToca MOJIOi\LKl xpaoa 
BapLllpOBaJIO 01' 0.7 no 26.0 r/3KJ .. nOTpe6JICHlIC 

0'1' 1.9 I~O 20.0 r/:.1K3. C YBC.'1WICHIlCM paJMCpOB xpa
OUB 06a nOKa3aTCJI5I yBc,lJIlII1BamlCb (pile. 1). Do

TPCO:ICHlIC (icrrroca BCCrJla 6LI:10 MCH1,IJIC Bblel~allH5I 

In-3a HcnO.1110rl) C"bCr\allll51 KOP\ld. OT\IClIeHO, LITO Y 

fiorrce B'lPOCJILIX ocofieii P. camtschaticus KOJIJIlIe

CTBO repxecroii nuuni YMeHbllIaJIOcL. TaK. MJIai\lIIa51 

BlUpaCTHa51 rpynna Kpa60B (IllK 35-40 MM) repana 
60% 6HOMaCCLI yHH'lTOJKeHHOrO xopssa, a CTapWa51 

BmpaCTHa51 rpynna (IllK 70-80 MM) - 25%, KOJIlFIe

CTBO TCp5lCMOH munu 6bIJIO MHHHMaJI1,HLIM npu no

TpefiJICHlHi nOJIIIXCT H MOpCKHX 3BC'3J1. Y JlBYCTBOP

'laTblX H 6PlOXOHOrIIX MOJIJllOCKOB. a IIHOri\a II Y 

MOpCKIIX e:>KeH Kpa6LI H36HpaTeJILHO BbleAaJIH M5Ir

KlIe TKaHH, oT6paCbIBa51 'raepm-re '1aCTH (KyCKH pa

KOBIIH HJIH nammpea). TaK, 1\0JI5I OCKOJlKOB paKOBHH 

MOJIJIIOCKOB B Macce OCTaTKOB naum qaCTO COCTaB

Jl5lJIa 80--90%. 

II36IIpaTeJIbHOCTb B nlITaHHH HenOJIOB03peJI1,le 

Kpa6bI i\eMoHcTplIpOBaJIH II npu BLI60pe HMH KOp

MOBoro 06'beKTa. "Y:aCTOTa nOTpe6JleHH5I Kpa6aMH 

nonnxe'r H O¢HYP COCTaBHJIa 100%, naycrsopxari.rx 
H 6plOxoHorHx MOJIJIIOCKOB - 97%, MOpCKHX 3BC3i\ 

65%, MOpCKHX e)Ken - 48%. 

Pasjaepaas 
B03paCT, 

IlJloTHOCTb 
06'beM 

rpynrra 
Kpa60B, MM 

r-onsi 
rrocanxn, 

3K3. ua BaHHy 
BOAL1, Jl 

20 1 3 20 

30 2 5 40 

35 2 5 20 

40 3 5 40 

45 3 3 40 

55 3 3 40 

70 4 3 50 

80 4 2 40 
--- I I 

odiuyp npo-rae rpynnsr IIrJIOKO:>KHX cJIa60 HcnOJIh30

BaJIIICb Kpa6aMH AJl51 nHTaHH5I. 

Ha OCHOBe rnrrepa'ryptn.tx i\aHHbIX no 'lIICJleHHO

CTII MOJIOi\H xpaoa B nparipexo,e II npOIJ,eHTHOM CO

OTHOWCHI1H ee pa3MepHO-B03paCTHbIX rpyrrn [10], a 

TaK)!(C rrOJIY'IeHHbIx HaMH KOJIU'leCTBeHHblX AaHHbIX 

no nHTaHlIlO 61,IJI npoaasenen pacxer rononoro BbI

ei\aHH5I 6eHToca (Ta6JI. 2). Hei\OCTalOIlI,HC i\aHHbIe no 

IIIfTaHHlO ApyrHMH pa3MepHbIMH rpynnanu 
P. camrschaticus BLI'IIICJIeH1,l aa OCHOBe nOJIY'leHHbIX 

3aBHCUMOCTe{t KOJIHtICCTBeHHbIX 1I0KJJaTeJIe{1 01' 

paasrepa OC06H (puc. 1). Bi.renauae oeirroca aa ron 
Bcefl MOJIOL\blO Kpa6a npenaaprrrem.no OIJ,CHeHO B 

67 TbIC. T. I1J HHX ....ronoru.re Kpaobl MorYT nOTpe6HTb 

OKOJIO 37 ri.rc. 'r (5Y)(), npnxrepno 25.5 TbIC. 'r (38%) 
6Yi\eT nOTep5lHO B Bilge HeC'beIl06HbIX ¢parMeHTOB 

:>KIIBOTHbIX. 1I CllI,C 4.5 T1,IC. 'r (7%) COCTaB5fT nOTepH 

M5frKHX TKaHeH. xoropt.re. B CBOIO o-repem., cr-toryr 

Bnoxiacca 6eHToca. r 
35 
30 
25 
20 
15 
10 
5 

o 
25 

(a) 

i' = 0,001Ix 2 . 271> 1 

- R2 = 0.936 

5 10 152025303540455055606570758085 

1 (6) 

\' =0.433eo,0453x20~15 
. R2 = 0.9903 

10 

5L I~I 

Bblei\aHHe pa3HbIx rpyrm 6eHTOca MeIDUlOCb C o 510152025303540455055606570758085
paasiepava Kpa60B. MeJIlrne xpaosr YHHqTQ:>KaJIH B Illnpnna xapanaxca, MM 
60JIbWeM KOJIHqeCTBe (no Macce) D<PHYP H nOJIHXeT. 

kpyrun.re _ i\BYCTBOpqaThIX H 6plOXOHOrHX MOJlJllQC PRe. 1. Bsrcnaane (a) H norpeonenae (6) 6eHTOca ueno
KOB (pIIC. 2). OTMeqeHo. 'ITO npa HaJIH'IHH B panaoae JlOB03pe1lbIMH KaM'laTCKHMH Kpa6aMH B axcuepmrcrrre. 

AOKJIAIl,bI AKAAEMYUiHAYI<.:"1ITOVJ414k M~·!·-2007~. 



568 TIABJIOBA II np. 

Ilona ssrenaaaa (no Macce), % 
oj [22 ~3 ~4 t!i!151?li1 6 

100 

80 

60 

40 

20 

o 
35 45 55 70 

Illnpnna xapanaxca xpafia, MM 

Puc. 2. Br.reuaune HCnOJIOB03peJIbIMlI Kpa6aMII pasuoro 
noapacra paClj1ll'lIIbIX rpynn soooearoca B sxcncpawen
Te. 1 - Asteroidea. 2 - Echinoidea, 3 - Ophinroidea. 4 
Gastropoda. 5 - Bivalvia. 6 - Polychaeta. 

l1CnOJIh30B3Tb KOHcyMCHThI CJIC,I:\YlOlI~cro nOp51,I:\Ka II 

,I:\CCTpyKTOphI. IlO-BlIiJ,I1MOMy, B MCCT3X MaCCOBoro 

CKOnJICHl151 H IlIITaHlI51 Kpa60B nJIOT051,I:\HbIC occno

3BOHO'-lHhIC no.ny-raror iJ,OIlOJIHHTCJIhHOC IlpCHMyllJ,C

CTBO, Bblpa)KCHHOC B yBCJIWICHHII IlHlI~CBbIX pecyp

COB, 'ITO J\OJI)KHO npnaccrn K yBC,llPICHHlO HX 'HIC

JICHHOCTII. 

ECJIH COOTHCCTII iJ,aHHbIC 110 BbICl\aHHlO C OHoMac

coa fierrroca (B r/M2) B MCCTax OOHTaHH51 Kpa60B B 

C006Il~ccTBax TBCpJ~hIX rpyHTOB [8, 12. 13]. TO xpaoy 

C lllK 20 MM ,I:\JI51 npoxopsra norpeoycrca B rOA OCH

TOCHhIX )KIIBOTHbIX C IlJIOllJ,aAl1 OKO,10 0.1-0.6 ~,2, C 

IIIK 40 MM - 0.8-5.0 M 2, C IIIK 55 MM - 2.0-8.0 M 2, C 

IIIK 80 MM - C 4.0-24.0 M 2 B 3aBHClIMOCTl1 01' nponyx
TlIBHOCTI1 c006llJ,CCTBa. Ha M51rKlIX rpyurax nJIOT

HOCTb II 6HOMacca 6CHToca HlI)KC, n03ToMY Ka)K,I:\OMY 

xpaoy nOTpc6ylOTC51 KOpMOBbIC PCCypCbI C nnouia
,I:\1I, B 10-20 paa 60JIbiliCM. PCaJIbHO )KC Kpa6aM ,I:\JI51 

npoxopva Tpc6ylOTC51 )KllBOTHbIC C CII~C 60JIblllCM 

nnoutann ,I:\Ha, TaK KaK liM ,I:\0cTynHbI HC BCC B1I,I:\hI 

,I:\OHHbIX 6CCn03BOHO'IHbIX. 

MOJIO,I:\bIC KpaObI 0611TalOT B BCpXHCM Cy6JIHTO

pana u HlI)KHCM rOp1130HTC JIlITOpaJII1 - Ha1160JIcc ry
CTOHaCCJICmIOM 30HC MOp51 C 60raTOM KOpMOBoli 6a

30M [6]. 1136bITOK murnt, npennat-aesn.ni B 3Kcncpll-' 

MCHTC, HaOJIlO,I:\aCTC51 II B npupone, OC06CHHO B 

C006llJ,CCTBaX TBCP,I:\hIX rpyirros. 31'0 n03BOJI51CT 

3KCTpanOJIl1pOBaTb 3KcncpllMCHTaJIbHbIC ,I:\aHHbIC H3 

CCTCCTBCHHylO CPC,I:\y 0611TaHlI51 Kpa60B. 

IlOJIy'ICHHbIC IlOKa3aTCJIlI cyro-nroro IlOTpe6JIc

HlI51 IlllIlJ,ll MonOAblO P. camtschaticus B 1.5-2 paaa 

npcBOCXOA51T mrrcparypui.re [4]. 31'0 CB513aHO C TCM, 

'ITO, B OTJIWmC 01' npyrax l1CCJICiJ,OBaTCJICll, MbI I1C

IlOJIh30Baml B onsrrax )Kl1BOM HaTypaJ1bHhUI KOpM oe3 

npensaparern.aon 06pa60TKlI (BpOAC O'mCTKl1 MOJI

JIlOCKOB 01' paKOBHH). lI3611paTCJIhHOCTh IlIITaHl151 

Kpa60B B 3KCIlCpl1MCHTaJIbHhIX ycnOBH51X HCCKOJIhKO 

OTJIl1'-1aCTC51 01' TaKOBOI1 B IlpHpOAC. TaK, B CCTCCTBCH

HblX YCJIOBH5lX B paI(HOHC MO,10/(H P. camtschaticus 110 

'WCTOTC ucrpe-racsroc'ru AOMHHHpyIOT MCL1J1KJCKH [5, 
7,9, IIJ. HHTCIICHBHOC nOTpCOJICHHC orpnyp B oru.r
TC - ~IBJICHlIC upcxreanoe H, BCP051THO, OO-h51CH51CTCl-I 

COBIIaACHHCM BpCMCHll IlPOBCiJ,CHH5l 3KCnCpHI\ICliTOB 

C nepnonos: olHHbKH MOJIOl\bIX ocoocir B npnponc, 

xorna onu HCIlhITbIBalOT nom.nueauyio norpefi

HOCTh B KaJlhIu·m. IlpCAIlO'ITCHHC MOJIOJ\hlO xpafia 

Ta6J1u~a 2. Bi.renanae GCHToca MOJIOAblO KaM'IaTCKOrO xpafia ua rJIy6111wx AO 40 M no 3KcllepHMeHTaJIbHbIM HallHblM 

Pasnepnaa rpynna 

xpatios, MM 

KOJIWleCTBO Kpa60B 

(110 JIHT. )J,aHHbIM 

na 2003 r.), 3K3. 

Cpenneronosoe 
BbleAaHlIe 6eHToea, 

r· 3K3./CyT 

rOAOBOC asrenaaae 
6eHToea (aa 340 JJ;HeH), 

r/3K3. 

rOAOBOC BblCAaHI1C 

6eHToea,T 

20 1300000 0.4 136 180 
25 5400000 0.9 306 1650 
30 6900000 1.5 510 3520 
35 4900000 2.5 850 4\70 
40 5950000 3.7 1260 7500 
45 7500000 3.8 1300 9750 
50 7500000 4.1 1390 10430 
55 3400000 4.5 1550 5300 
60 3700000 5.4 1840 6800 
65 3200000 6.4 2180 7000 
70 2300000 7.2 2500 5800 
75 1170000 8.8 3000 3500 
80 400000 13.0 4500 1800 

BeeH MOJIOHblO xparia 67400 
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569 BbIEAAHI1E EEHTOCA MOJIOAbIO KAMqATCKOrO KPAEA 

nO~HxeT, nO-BHAHMOMy, CBH3aHO C BblCOKOH KaJIO
PIUIHOCTblO a'roro KOpMOBOrO 06beKTa [2]. 

TaKuM o6pa30M, B CB513U co 3Hal.JUTeJIhHbIM ypOB
HeM nOTpe6JIeHU51 U BbleAaHH51 fierrroca HerrOJIO
aospensie KaM'laTCKUe Kpa6bl npu BblCOKOH l.JHCJIeH
HOCTU MoryT CYlll,eCTBeHHo BJIU51Tb na npaopeaon.ie 
c006ll1,eCTBa, U ocooeuao - M51rKHX rpyirroa C HeBbI
COKOlI npOAYKTHBHOCTblO (6HoMaccOl1.). B MeCTax 
MaCCOBoro 06HTaHH51 MOJIOAH xpaoa H3-3a HepaBHO
MepHoro BbleAaHlI51 pasnsrx rpynn oearoca MO)KeT 
U3MeH51TbCH eCTeCTBeHHa51 crpyxrypa AOHHbIX 6uo
IIeH030B, B TOM 'lUCJIe MoryT npoUCXOAUTb U3MeHe
HlI51 H B TpO<pU'leCKOIf crpyxrype. 

Pa60Ta BbllIOJIHeHa B paxrxax <f> YIT "MUPOBOIf 
OKeaH. MccJIeAOBaHU51 npnponsr MHpoBoro okeana". 
Asropsr npmnarensnsi aa nOMOJ1J,b npu coope Ma
'repuana A.H. 3yeBy, O.B. CaBHIlKUHY, T.H. AHTO
XHHOIf, M.H. MapUHY, JO.A. 3yCBy, npn nponenenaa 
pa60T - A.A. <f>pOJIOBy, 0.10. MBaHoBy, Jl.A. Xana
HOBOH. 
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