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UCCJENOBAHUA BHOJIOTUH KAMYATCKOIO KPABA
B I'YBE JIOJITOH (BAPEHLIEBO MOPE)

B ry6e [loaroi, TunuunoM ¢bopae Bapenuepa mops, B setnui nepuon 2005
2006 rr. MpOBOAMAM MCCJeNOBaHMe OGHOJOTHH KamuaTckoro kpaba Paralithodes
camtschaticus Ha OCHOBe AaHHBIX BOXOJA3HBIX c6opos (rry6uHs 5—35 M) U JoByIeY-
Ho# cheMkH (ray6una 90 m). Camibl H caMKH KaM4aTCKOrO Kpaba OblIH NpeCcTaB/eHbl
npHUMepHo B paBHO# crenend. Ha meskoBompe mpeobiataiu HeGobliie Kpabbl ¢ MO-
HaJqbHOH UIMPUHOW Kapanakca (IIIK) 15 mm. Ha ray6une 90 M 6butd MOHMaHbl TOJILKO
oco6u ¢ LK > 50 MM, uTo CBS3aHO ¢ CeNeKTHBHOCTBIO opyaus naoBa. Pasmep 50 %-
HOil MOpdOMETPHUECKOH 110/0BO3peocTH camok coctasun 104,2 MM no amuHe Kapa-
nakca, uto coorsercrsyer 111K 112,9 mm. O6uwuit ypoBeHb TpaBMaTH3MA KOHEUHOCTEH
cocraBui 46,8 %, pacuerHas uucaeHHocTb — 30 % 15 Thic. 3k3. OO6uias 3KCTeHCHB-
HOCTb 3aCeJeHHsi KaMuaTCKHX KpaboB cHMOMOHTamMM M obpacrarensmu — 47,10 %.
HauboJiee yacto Ha Kpabax BCTpedanu ycoHororo paka Balanus crenatus, amdunony
Ischyrocerus commensalis u aBycTBopuaToro mMo/mocka Mytilus edulis. B remosium-
dbe KamMuaTcKoro Kpaba oGHapyxKeHbl 1Ba rOPMOHA JUHBKH: 20-THIPOKCHIKIH3OH (20E)
u skmuson (E), ux koHuentpauus cocrauia coorserctBenHo 0,50-44,50 u 0,03—
13,40 mkr/ma. [TonyueHHble AaHHBIE MOTYT ObIThb WCIOJb30BAHBI NIPH MOHHTOPHHIE
M3MeHeHHs COCTOSTHUS OKpYXKatoulel cpenbl B rybe Iloaroil B pesysbTare njiaHHpyeMo-
ro CTPOMTEJbCTBA MPHJIWBHOH 3/€KTPOCTAHLHH.

KnioueBsie caoBa: KamuaTckuil kpa6, bapenueso mope, ry6a Jlonrasi, KommJex-
CHble HCCIe0BaHMs.

Dvoretsky A.G., Dvoretsky V.G. Biological studies of the red king crab in the
Dolgaya Bay (Barents Sea) // Izv. TINRO. — 2010. — Vol. 160. — P. 44-56.

Some aspects of the red king crab Paralithodes camtschaticus biology were
investigated in the Dolgaya Bay, a typical fjord of the Barents Sea, in summer of
2005—2006. The samples were collected by SCUBA diving from the depths 5-35 m and
from bottom traps mounted at the depth 90 m. The male and female crabs were
presented in equal proportion. Small crabs with the modal carapace width (CW) 15 mm
dominated in the shallow water, but large specimens only with CW > 50 mm were
caught by traps because of their selectivity. The size of females 50 % morphometric
maturity is estimated as CW 112.9 mm. The level of limb autotomy was 46.8 %.
Total stock of the crab in the Bay is estimated as 30000 + 15000 specimens. Symbi-
otic and fouling organisms were observed on 47.1 % of the crabs, they were mostly
the barnacle Balanus crenatus, the amphipod Ischyrocerus commensalis, and the
blue mussel Mytilus edulis. Two ecdysteroid hormones, i.e. 20-hydroxyecdysone and
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nayunsil compydnuk, e-mail: vdvoretskiy@mmbi.info; [sopeyxui Baadumup I'ernadve-
suu, kandudam 6Guosozuueckux HAyK, cmapuiii HayuHol compyonuk, e-mail:
vdvoretskiy@mmbi.info.
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ecdysone, were found in hemolymph of the crabs in concentrations of 0.50-44.50
mg/ml and 0.03-13.40 mg/ml, respectively. The data on biological conditions of the
crab can be used as a base for monitoring of aquatic environments in the Dolgaya Bay
during planned building of a tidal power station.

Key words: red king crab, Barents Sea, Dolgaya Bay, biological analysis.

Beenenue

Pacnipenenenne kamuarckoro xpaba Paralithodes camtschaticus (Tilesius,
1815) B Bapenuesom Mope usyuero gocrarouno nomo (Kyssmus, Tynamosa, 2002;
Kamuarckuii kpa6 ..., 2003), ogHako cBegeHHi 0 ero pacnpocTpaHeHHH Ha OTHOCH-
TeJIbHO Hebosbuux ray6unax (no 40 m) B ry6ax u 3aauBax oueHb HemHOro (Coko-
0B, Mumorus, 2006a). BmMecTe ¢ TeM MMeHHO Ha 3THX rIyGHHAX AepxKaTcs 0cobu
HEKOTOPBIX Pa3MepHO-BO3PACTHBIX TPYNIN KaMYaTCKOro Kpaba, KOTOpble He Monaja-
0T B aKTHBHBIE HJIM NAcCCHBHBIE OPYNHMS y4eTa, TPAAHLHOHHO MCIOJb3yeMble s
OLIEHKH YHCJEHHOCTH.

JlanHble N0 pasMepHOMY COCTaBY M KOJMUYECTBY 0COGeH Ha TOH HJIM MHOH aKBa-
TOPHH 110 HE[AaBHEro BPeMeHH IOJIyYalH TOJBKO MPH MPOBEAEHHH TPAJOBBIX CHEMOK
WIH NIPH paboTax ¢ MOMOLIBIO CTeUHaNH3HPOBAHHBIX KPaGOBLIX JOByIIeK. TpasoBbie
HCC/IeI0BaHUSA MPOBOAAT HCK/IIOUHTENbHO Ha ry6uHax Gosee 70 M, uTo 06YC/I0BACHO
pacnosioxKeHHemM KaMeHUCTBIX IPYHTOB B NpHOpexkHO# 30He Bapenuesa Mops u cJiox-
HbIM pesbeoM Ha. OCOGEHHOCTBIO JIOBYIIEK SIBJSIETCS M3BECTHAS TMOJOBAs W pas-
MepHasi cesieKTUBHOCTh oT/i0oBa ([Tepenamos, 2009).

I'y6a Jlonrast — otHocuTenbHO HeGo/bLIOH (bopa BocTouroro Mypmana Bapen-
UeBa MOpsl. JTa akBaTOpHsi Gblia BHIGPAHA IS CTPOMTENBCTBA MPHIHBHOM 3JIeKTPO-
craiuuu. Uasectro (Tyaumos, Jlenucos, 2009), uto MHOTrHe NnonyJaslHOHHbIE [TOKA3a-
TeJIH MacCOBbIX BHJOB FHAPOOGHOHTOB MOTYT OBITb HCIIOJAB30BAHBI I/ GHONOrHYECKOM
HHIMKALUHK COCTOSIHHS OKpyXkatoiieH cpenbl. C 9TOH TOYKHM 3peHHs MCC/IeNOBAHMS
KaM4aTCKOro Kpaba Ha aKBaTOPHH, Tfie NOJ0GHEIe PaGOThl He MPOBOHINCE, IPHOGPe-
TalT 0COObIH HHTEpecC.

Lleabio paboTbl Gbis0 M3yueHHe HEKOTOPHIX ACMEKTOB TOMYJISUHOHHON GHOIOrMHM
Kamyatckoro Kpaba B rybe JloJsroi.

Marepuanbsl H METOABI

Hccaenopanust 6uostornu kamuatckoro kpaba B ry6e Jloaroi (puc. 1) nposoau-
Juch B JgeTHUi nepuon (asryct) 2005 u 2006 rr. OT/0B KpaGoB OCYILECTBIISIH Mpu
MOMOILK BOJONIA30B ¢ riy6uH 5—35 M. B 2006 r. Gbur Takke HCMONBb3OBAH JOBYIIEY-
HBI METOL: TPH /IOHHbIE CTABHBIE JIOBYIIKH C CeJbAbI0 B KauecTBe NPHMAHKH GbiIH
ycraHoBsieHbl Ha ray6uHax 88—90 m (Bpems sacros 22—-24 u).

Buonornyecknit aHanus kpaGoB MPOBOAMJCS MO cTaHAapTHOH MeTomuke (Pyko-
BOACTBO ..., 1979), o Bkmouan B ce6s H3MepeHHe LIHPHHBl U JJIMHBl Kaparnakca,
AJIHHBL U BBICOTBI Mepyca TPeThero rnpaporo nepeHornona, JJIHHL H BBICOTbI KJELIHH
kpaba (Mpy MOMOIM WTaHTeHUMPKYIS ¢ ToyHOCTbI0 0,1 MM), ofpejlesleHHe MaccChl
(mpH MOMOLUM 3/I€KTPOHHBLIX BECOB ¢ TOYHOCTBHIO A0 0,01 1), onpenenenue noaa (mo
dopme abmomena). [TosoBo3pesbIMK CunTaMH Kpabos ¢ wmupuHo# Kapanakca (I1IK)
6onee 100 mm (Cokonos, Mumortus, 2006a).

JlocTOBEpPHOCTb OTK/IOHEHHH B COOTHOLIEHHH [10JI0B KAMUYATCKOTO KpaGa oT Teo-
pernyeckoro yposHs | : | mposepsin npu nomoww kpurepus y? (Jakun, 1990).
JlocTOBEpHBIMH CUHTANHCE PA3IHYHS NIPH YpOBHEe 3HAaUMMOCTH p < 0,05.

[Tpu o6paboTke NaHHBIX OMpPENENSIH CTAHAAPTHBIE CTATHCTHUECKHE MOKA3ATENH
BBHIOODKH — Cpe/iHee, CTaHAapTHas OMHOKa, cTaH#apTHoe oTkaoHeHHe. [IIK camuos u
CaMOK CpaBHHMBAJ/IM MPH MOMOLIK Henapamerpuyeckoro Tecta Kpyckana-Yonanuca, mo-
CKOJIBKY pacrnpejiefieHHe JaHHBIX OTJHYAN0Ch OT HOpPManlbHOro. PasmepHo-BecoBbie
3aBHCHMOCTH ONpEJIeJISIM TOJIbKO Juisi 0coGel, UMEeIOUMX MOJHBIA Ha60p KOHEeYHOC-
ted. Onpenenenne pasmepa Hacrymienusi 50 %-Hoit MophoMeTpHIeCKOH 10JI0BO3pe-
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Puc. 1. Paiion nposesenus pa6ot, ry6a [loaras bBapenuesa mops
Fig. 1. Area of investigation: the Dolgaya Bay of the Barents Sea

goctu camox (mmuHa xapanakca (JIK), npu kotopoit 50 % caMoK HecyT HapyXHYyIo
ukpy, SM50) paccuumTbiBaIH M3 NapamMeTpoB JIOTHCTHYECKOrO ypaBHEHHs pacrpeje-
JeHHs] J0JM MKPSAHBIX CaMOK B 3aBHCHMOCTH OT MX pa3MepoB.

YpoBeHb TpaBMaTH3Ma KOHEUHOCTEH OMpeessiii Kak OTHOLIeHHe KOJHYecTBa
KpaboB, UMeBLIMX MOBPEXAeHHs HOr (OTCYTCTBYIOUIME H/IM BOCCTAHOBJIEHHBIE KOHEY-
HOCTH), K 0OIIeMy YHCJY MPOAHAIH3HPOBaHHBIX Kpabos. CpaBHEHHe JIOJH TPABMHPO-
BAHHBIX 0COOei MeXIy MOJOBO3PEJbiMA M HENoJN0BO3PeJbIMH KpabaMH MPOBOAHIIH
NpH MOMOIIK KPUTepHs X’

OLeHKY 3amaca KaMyaTCKoro Kpaba, OT/IOBJIEHHOro BO0/Ia3HbiM MeTofoM B 2005
u 2006 rr., NMpoOBOAMAM MPH NOMOIUM MeTofa TpaHccekT. [Ipu aBHXeHHH BojoJsasa-
HCCJefoBaTe st 110 TPAHCCEKTe (PUKCHPOBAJIH CJelyiolMe napaMeTphl: ryOHHY, Xa-
paKTep PyHTa, YKJIOH AHa, TEMIIEPATYPy BOAibl, MHKpOpe/bed, COCTaB JOHHOM (ayHEl
v aopsl. [ybuHy ompeleNsi H3 NOKa3aHUH BOJOJIA3HBIX KOMIbIOTEPOB. [To mepe
BO3MOMKHOCTH HalJeHHbIX KpaboB 6e3Bbi00POUHO COOMpaNK B MUTOM3bl M IOAHHUMATH
Ha TOBEPXHOCTb ISl JajibHelero uayueHus. s oueHKH YMC/IHHOCTH KpaboB IL1o-
wagp ryobl 6bl1a pa3duTa Ha CEKTOPa, pasiuyalolyecs o riayOuHaM U THIy OuoLe-
Ho3a. PacueT YMC/IeHHOCTH MPOBOAMIH Ha OcHoBe MiowaaHoro Meroia (Cokouos,
Musrotus, 2006a). B 2005 r. 6bi10 06cae10BaHO 4 TPaHCCEKThI MPOTSKEHHOCTBIO OT
65 10 130 M (mmpuHa 0630pa 2—4 M B 3aBUCHMOCTH 0T GHoleHo3a), B 2006 r. — 22
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TPaHCCEKTB! MpoTsKeHHoCThi0 0T 50 no 800 M (wmpuna o630pa 2—6 m). s 2006 r.
YHCIEHHOCTh KaMYaTCKOro Kpaba Obiia Takxke OTpejieieHa 110 JAHHBIM JIOBYILEUHBIX
c6OpOB MPH MOMOLIM CreUHaIM3HPOBAHHON MPOrPaMMBI TOCTPOEHHS KapT pacrpee-
JIeHHsl 3araca ¥ naaHuposaHus cbeMkKd MapDesigner 2.1,

JIOMO/HUTEIBHO AJIS OLEHKH GHOJIOHYECKOTO COCTOSIHHS KAMYaTCKHMX KpaGoB
MPOBOAMJ/IM HCC/IENOBAHHs aCCOLIMMPOBAHHLIX C HUMH 6ecrno3BoHOYHHIX. [l 3TOro
KaXJ0ro Kpaba npocMaTpuBa/M Ha HaJlH4He oGpacTaTesell U CUMOHOHTOB M TIPOBOIH-
MK ux oT60p. Marepuan dukcupoBamu B 4 %-HoM pacTsope opManuHa. AHauu3
BHJI0Basl MIEHTH(QHUKALMSA OPraHM3MOB MPOBOAMJIHCH B J1aGOPaTOPHBIX YCAOBHAX. B
KayecTBe MH/EKCOB 3aCe/IeHHOCTH KaMYaTCKUX KPaGoB HCIOJIb30BAJH S5KCTEHCHBHOCTD
3acenenus (1onsi 3aceneHHbIX KpabGOB B MPOLEHTAaX) W HHTEHCHBHOCTb 3aCefeHHS
(KonMuecTBO 0cOGell acCOUMHPOBAHHOTO BHAA HA KAXKIOM 3aCeJeHHOM XO3SHHe B
IK3EMIISPaX).

Jnsi onpenesnenns yposHe# ropMoHoB auHbKY B 2006 r. npoBomuau oT6op re-
MosuMbBbl y 30 kaMyaTCKHX KpaboB pasHbix pa3mepos. [emosumepy GHKcHpOBaiH B
95 %-som cnupte B cootHowennu 70 % cnupra — 30 % remoaumdsl. Onpesene-
HHe KOHLUEHTPAUWK FOPMOHOB OCYLIECTBJSAN B JaGopaTopuu MHcTHTYTa GHOJIOTHH
¥YpO PAH (r. ChikTbiBKap) no u3sectHoii Metoauke (Matumos u ap., 2007).

PesynbTaThl M HX 06CyXKaeHHE

ITosr0Bok cocras. O6lee KONMMYECTBO IPOAaHANM3MPOBAHHBIX KPaboB COCTa-
Bui10 301 3k3. [TockobKy paGoThi IPOBOAMJIKCH B OJHH M TOT e TePHONI, @ MeXKro-
JIOBBIX BapHalMil FMADOJIOTHYECKHX MoKa3aTesleld B mpuGpexbse Bapeniesa mops B
2005-2006 rr. He mpoc/eKHBANOCh, MBI OObEINHUIIK JaHHBIe BOJOJA3HBIX COOPOB B
2005 u 2006 rr. B 06K KOMILIEKC AJIs MIOydeHUsi Gojiee perpe3eHTaTHBHOH Bbi-
6opku (tabn. 1).

Tatauua 1
Komuecrso Henonopoapedsix (LK < 100 mm) u nonosospeasix (LK > 100 mm)
CaMLOB ¥ CaAMOK KaM4aTcKoro kpaba, ot/oBjaeHHBIX B rybe [oaro# B 2005 u 2006 rr., 3K3.
Table 1
Number of immature (carapace width CW < 100 mm) and mature (CW > 100 mm)
males and females of the red king crab collected in the Dolgaya Bay in 2005 and 2006, ind.

p " 2005, 2006 rr. (5-35 m) 2006 r. (90 m)
ASNCphAt TRyRRd Camis CaMKH Camibl CaMkH
K < 100 mm 72 71 41 52
HIK > 100 mm 26 22 11 6
Bceero 98 93 52 58

ITpumeuanue. B ckobkax ykasaHa rJyGHHA NpoBefeHHsi COOPOB.

CooTHolLIEHHe CAMIIOB M CaMOK CPeH HeroJOBO3peJbiX 0cobeil 0CTOBEPHO He
OTJIHYa/N0Ch OT TeopeTHYeCcKoro ypoBHs 1 : 1 Kak y KpaboB, OTJIOB/IEHHBIX TPH MOMO-
WK BogonasHeix c6opos B 2005—-2006 rr. (df = 1; x> = 0,007; p = 0,933), Tak u y
ocoGeil, moitmanHbIX MoBylkaMu B 2006 r. (df = 1; ¥? = 1,301; p = 0,254). To xe
camoe Hab/I0AaNn0Ch y MOMOBO3PE/IBIX KPaGoB, OTJOBJIEHHBIX ¢ HeGOMBLIMX TIyOHH
sogonasamu (di = 1; x*> = 0,333; p = 0,564) u noiMaHHBIX NPH TOMOIIH JOBYLIEK
(df = 1; x> = 1,471; p = 0,225).

Habmonaemasi kapTviHa THIHYHA 1S KaMYaTCKOTO Kpaba, MOJIOAb KOTOPOTo, KK
NpaBH/IO, KOHLEHTPUpyeTcs B NMPUOpexXHOH 30He B TeuyeHwe Bcero roaa (Kysbmums,
[ynumosa, 2002; Iepenranos, 2003), B To Bpems Kak MON0BO3pesbie 0COGH MHUIPHPY-
0T Ha MeJIKOBOJIbe B IepHos cnapuBanusi, BecHol (Kysbmun, ['yaumosa, 2002; Jorstad
et al.,, 2002). dto oTMeueHO IS KAMUYATCKOTO Kpaba ¥ B HATUBHBIX palOHAX €ro
obutanusa (Rodin, 1990; Powell et al., 2002), u B nauHoMm cexkrope Bapenuesa mops
(Cokovio, Mumorun, 2006a).
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Ha neGoabmux ray6unax ocobu P. camtschaticus ¢ IIK 50—-80 mm Berpeua-
JHCh PENKO, B TO BpeMsl KakK Ha GO/bLIMX riyOHHAX ObLIM A0BOJMBHO 0GM/bHBEL Hac-
THYHO 3TO MOXHO OOBACHUTH 0COGEHHOCTSIMH METOJOB OTJOBa KpaGoB, OJHAKO, CKO-
pee Bcero, Ha GOMbIIKX IyGHHAX B IpeJiesiaXx aKBaTOPHUH TyObl (HOPMHPYIOTCS JIOKa/Ib-
Hble CKOIIEHHsI CpeJHepasMepHbIX KpaboB, MUTPUpPYIOLIMX Gosiee aKTHBHO, YeM MaJio-
pasMepHble Tpynnbl. Takue CKOMJEHHS, HasbiBaeMble “NOAJWHraMy”, THIHYHBL [/
kamuatckoro kpaba (Ilepenanos, 2003).

PasmepHbIN COCTAB H MOpPHOMeTpHYECKHE IMOKasaTeqH. PasMepHbii Co-
cTaB yJ0BOB Kamuarckoro kpaba B ryGe Joaroir B 2005—-2006 rr. mpeactaB/ieH Ha
puc. 2. Ha riy6unax 5—35 M OCHOBHYIO [0/II0 YJIOBOB COCTaBHJ/IH HEMOJIOBO3peJibie
Kkpa6hl ¢ MoganbHoil LK 15 Mm. B noymeunsix yiaosax B 2006 r. kpa6si ¢ LK meree
50 MM He BCTpedasHCh, N0 BCell BUAMMOCTH, M3-3a 0COOeHHOCTe# opyaus n0Ba. Oc-
HOBHYIO OO YJIOBAa COCTaBMJIM CpejHepasMepHbie HernosoBospesbie Kpabsl ¢ LUK
80—90 mm. KpaGui ¢ IIIK > 150 MM Oblii HCK/IIOYHTENBHO CAMKAMH.
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Puc. 2. PasmepHbiii coctas BononasHbix (A, B) u noByweunsix (B, I') ynosos kamuat-
ckoro kpaba B ry6e [losroi B netHuii nepuon 2005 u 2006 rr.

Fig. 2. Size structure of the red king crab females (right) and males (left) collected in
the Dolgaya Bay in summer of 2005 and 2006: A, B — SCUBA, B, I' — traps, n — number
of specimens

MopdomeTputecKkue MoKa3aTeJHd OTJOBJEHHBIX KpaboB NpejcTaB/eHbl B Talil.
2. HaMu oTMeueHO CXOACTBO B pacIpefe/eHHH pasMepHbIX MoKasaTeleH CaMLOB H
CaMOK; CTAaTHCTHYeCKHH aHa/lu3 He BhIsiBMJA JocToBepHBIX pasavuui B LK ocobeir
pastoro noaa (tecr Kpyckana-Yonauca, di = 1; H = 0,005; p = 0,946). ITonoGHbui
pe3yJibTaT BIOJHE OOBSCHHM, NOCKOJbKY B yJOoBax mnpeob/ajal HernoJoBo3peJbie
KpaObl, [Jsi KOTOPbIX He XapaKTepHbl Pasivyksi B MOPHOMETPHUECKHX MOKa3aTessix
(Kysbmun, T'yaumosa, 2002).

Jlisi pelieHHsi HEKOTOPhIX MPHKJ/AJHBIX 33/ia4 M CPaBHEHUs MOJy4eHHbIX JaHHbBIX
C pesysbTaTaMH APYTHX HCC/e[oBaTesed MoJe3HO 3HATh YpaBHEHHS B3aUMHBIX 3aBH-
CHMOCTeH OZHMX MOP(OMeTPHUECKUX MOKasaTesel oT Apyrux. [isi KaMyaTcKoro Kpa-
6a u3 ry6e Joarod st ypaBHeHHs 06061ueHbl B Taba. 3.
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Ta6muua 2
Mopdomerpuueckue noxkasartesH KaMuaTCKuX Kpabos B rybe JloJroi
B jeTHUH nepuon 2005 u 2006 rr.

Table 2
Morphometric parameters of red king crabs in the Dolgaya Bay
in summer of 2005 and 2006
[TokasaTesns Min Max X SD SE Menuana
Camunl
K, MM 6,10 166,00 64,57 44,32 3,63 70,00
JK, MM 6,32 144,00 59,30 38,46 3,15 65,10
JM, MM 3,13 149,50 52,18 37,47 3.26 53,30
BM, MM 1,29 38,50 13,24 9,29 0,81 14,10
MK, mm 2,27 67,00 24 96 16,04 1,40 26,65
[TKB, mm 2,63 51,40 17,91 12,21 1,06 17,65
Macca, r 0,14 2430,00 350,25 522,14 43,66 184,00
Camku
K, mm 5,90 161,00 63,78 40,03 3,29 75,25
JK, MM 6,50 155,10 59,54 36,31 2,99 71,15
JM, MM 4,52 103,40 45,47 29,06 2,54 54,00
BM, MM 1,30 32,10 11,87 7,81 0,68 14,10
MK, mm 4,11 54,80 25,65 13,38 1,16 29,75
[1KB, mm 2,50 40,00 17,91 9,83 0,85 19,70
Macca, r 0,07 2360,00 336,70 446,59 37,22 271,00

ITpumeuwanue. 3necy u nanee IIK — wmpuua kapanakca, JK — mnuHa kapanaxca,
AM — pnuna mepyca Il npasoro nepefionoga, BM — Buicota Mepyca, [IKI — pauHa
npaBoi Kiewnu, [IKB — poicora npaBo#t knewnn, Min — MuHuMyMm, Max — MaKCHMYM,
X — cpeanee, SD — cranpapraoe otknoHenue, SE — craunapTHas ommubKa.

Ta6auua 3
YpaBHeHHS!, ONHCHIBAIOLIHE JMHEHHblEe 3aBHCHMOCTH MeXIY OCHOBHBIMH
paamMepHbIMH M0Ka3aTefMH Kamyarckoro Kpaba B rybe [Jlosroit
Table 3
Equations describing linear relationships between common metric parameters
of red king crabs in the Dolgaya Bay

Camupl Camku
YpaBHeHHe R? n YpaBHeHue R? n

IK = 0,8667 IIK + 3,3376 0,9973 149 J[JK = 0,9058 1K + 1,7685 0,997 148
K = 1,1507 OK - 3,6677 0,9973 149 LIK = 1,1006 JK — 1,7529 0,997 148
IM = 0,845 IK - 3,2703  0,9892 133 JM = 0,7206 LLK + 1,2184 0,9777 131
K = 1,1706 IM + 4,538 09892 133 IIK = 1,3568 IM — 0,284 0,9535 131
IM = 0,9725 IIK - 6,3777 0,9861 133 1M = 0,7933 IIK - 0,1385  0,9767 131
JK = 1,0139 IM + 7,3061 0,9861 133 JK = 1,2312 IM + 1,5099 0,9767 131

Ha ocHoBe aHa/M3a Mo/yueHHBIX AAHHBIX OBIIH YCTAHOBJAEHB! 3aBUCHMOCTH Mac-
el (W, r) or LK (L, mMm):

W = 0,0008 - L2%% (R? = 0,9984, n
W = 0,0007 - L>""® (R? = 0,9938, n

PasmepHo-MaccoBble 3aBUCHMOCTH [/ CAMUOB H CaMOK HECKOJIbKO OTJIHYAJIHCh
OT TeX, KOTopble ObIM ycTaHOBJAeHbl Hamu panee ([Bopeuxuit, 2008a) mis Gouee
BOCTOYHBIX paioHOoB Bapenuesa mopsi, ry6 JambHesesmeHeukod ¥ SPHBIIHOM, 4TO
MOXeT OBbITb CBSI3aHO KaK C MeHBLIMM KOJHMYeCTBOM IPOaHAaNH3UPOBaHHEIX B rybe
Honroit kpaboB, TaK ¥ ¢ PasNUUMAMU 3]€Ch OKeaHOJOrHYecKUX Gaktopos (AHUCHMO-
Ba, Ppososa, 1994), BAKsIOUIMX HA 0COGEHHOCTH POCTA KAMYATCKOTO Kpaba.

3aBucumMocTb 01H caMoK ¢ HapyxHoi ukpo# (P) or IK (L) oco6eil npeacras-
JIeHa Ha PHC. 3 U OMHUCBHIBAETCH C/AEAYIOLHM YpaBHEHHEM:

100

55.636-0.534L
l+e
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77) pas caMioB,
81) pisa camox.
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¢ Dmnupudeckue Aanusie —— TeopeTndeckas KpHBasd n=_82 Puc. 3. 3aBucu-
MOCTb JIO/IH CaMOK KaM-
100 - . yatckoro kpaba ¢ Ha-
PYXKHOH HKPOH OT JLJIH-
Hbl Kapamakca ocobel
u paamep 50 %-Hoi mo-
nosospesoctd (SM50)
B rybe Jonaron
Fig. 3. The por-
tion of egg-bearing fe-
male red king crabs
dependence on their
carapace length, and
the size of 50 % mor-
50 60 70 80 90 100 110 120 130 phometric maturity
(SM50) in the Dolgaya
Bay
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25
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Coraacuo pacuetaM, SM50 gis camoxk Kamuatckoro kpaba B ry6e [losroi co-
craaser 104,2 mm no K, uto coorserctyer LK 112,9 mm. [Tonyuennas senuunHa
HUKE OTMEUeHHOH IS caMOK KamuaTckoro Kpaba Bapewuesa mopst (Kuzmin et al.,
1996; Kyaemun, ymumosa, 2002; Hjelset et al., 2009). Ho atu pesyabTaThl Gbliu
MoJTydeHbl 10 IaHHBIM HCCJIeI0BAHHH MOMyJIsAlMH Kpaba Ha 3amagHom Mypwmane, rie
TeMIepaTypa Bofbl Bhille, 4eM B ry6ax Bocrtounoro Mypmana. Panee (Kurata, 1960,
1961; Nakanishi, 1985; Shirley et al., 1990; Loher et al., 2001) 6bl10 ycTaHOBIEHO,
YTO B 3aBUCHMOCTH OT TeMIepaTypbl BOAbl MOTYT M3MEHSTbCA KaK CPOKHM HepecTa H
noc/JefyIOIeN JHHbKH, TAK U TEMIbl CO3PEeBaHMSA CaMOK KamuaTckoro kpaba. [Toay-
yeHHOoe 3HaueHHe SM50 3auacTyio npeBblIaeT aHAJOTHYHYO BeJHUHHY, OTMEYEHHYIO
s P. camtschaticus B Apyrux paioHax ero obutanusi. Hanpumep, B Bepunrosom
mope JIK, mpu kortopoit 50 % caMOK NOCTHraioT MOJNOBOM 3DENOCTH, BapbHpPyeT B
oueHb IIMPOKUX mpenenax, oT 86 go 102 mm (Macintosh et al., 1979; Somerton,
1980; Pengilly et al., 2002), B san. Auusa pasmep 50 %-Hoii MopdoMeTpHUeCKOH
noJoBoapesioct cocrapasa 120 mm no UK (Knutus, 2003), a y camox 3anajaHoKam-
yarckoro menbda — 89 mm (JIbicenko, [aiinaes, 2005).

Ussecto (Wyngaard, Torio, 1996), uro SM50 MOXKeT ClIyXKHTb HHIMKATOPOM
6UOJIOTHUECKOTO COCTOAHUA monyJsuuu P. camtschaticus.

B yaoBax B ryGe Jloaroii npeo6iananu Kpaber Bropoii cramuu aunbku (97,3 %
ot o6uiero uncaa Kpa6os). HenasHo nuussimme ocobu (nepsasi cTajusi IMHbKH) Gbliy
OTMeuYeHBl TOJNLKO CPeldH HEeImosoBO3pesbiX KpaboB, a 0cobu TpeTbhed paHHeH W Tpe-
Thel MO3JHeH CTajHH JIUHLKH BCTPEYANHCh CPEAM KPYIHBIX CaMILOB.

TpasmupoBauaocTs KoHeyHocred. OOLMI ypOBEHb TpaBMaTH3Ma KOHEYHOC-
Ted KamyaTCKoro kpa6a B ry6e Jloaroit 6bi A0CTATOYHO BHICOK M joctHran 46,8 %,
XOTSl B OTKPHITHIX PaifioHaX MOpS TPaBMbl KOHEHHOCTEH BCTpeyanuch Toabko y 18,4 %
kpa6os ([Tunuykos, 2007).

TpaBMHPOBaHHOCTD MOJOBO3PEJIBIX U HETI0JI0BO3PE/bIX 0cobel Obla oueHb Ous3-
KoH (puc. 4) U JOCTOBEPHO He PA3/Myaach KaK B L€JIOM, TAK U Y CaMIIOB H CaMOK 10
otneabHocTH (y2-tect, p > 0,8 Bo Bcex cayyasix). [IpHUMHON BEICOKOTO YPOBHS TpaB-
MaTH3Ma MeJKHX ocobeil 0OBIYHO ABJAAETCS Mpecc XUIIHHKOB (CokomnoB, Mum0THH,
20066), pasi Gosiee KPYNHBIX KpaGoB OCHOBHOE 3HA4Y€HHE WMeeT BJMSAHHE MPOMBIC/IA.
Cxopee Bcero, B rybe Jloaro#i Ha rpynnupoBKy kpaba jedcTsyioT oba (akropa.

Yucaenrocrs. KamuaTckuid kpab Obll JOBOJBHO PaBHOMEDHO pacnpejiesieH Ha
akparopuu Ty6ml Jloarolt, foctyras miaotHoetd 1000—3000 sk3./km? (puc. 5). Mea-
KHe Kpabbl BCTpeya/uch BO BCeX THNAaX OMOLIEHO30B M HA pasHOOOpPa3HBIX IPyHTaX: Ha
IPYHTaX C KPYIHBIM MECKOM W NMPHUMEChIO PAKYLIM C NPHCYTCTBHEM OTAEJNBHBIX MeJ-
KHX JIaMHHapuH M JecMapecTHH, Ha HJHCTHIX NMeckax B GHOLEHO3aX BETBHCTOTO
JUTOTAMHHSI C NPUMECHI0 KPacHBIX BOLOPOC/]EH, HAa CKa/lbHBIX BbicTynax (rny6uHa
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Puc. 4. TpaBmupo-
BaHHOCTH OJIOBO3PEJIbIX
M HEMO0JIOBO3PEJbIX CaM-
LIOB U CaMOK KaM4aTCKO-
ro xpaba B ry6e Honroi
B 2005 u 2006 rr.

Fig. 4. Limb inju-
ry levels for immature
and mature males and
females of the red king
crab in the Dolgaya Bay
in summer of 2005 and
2006

Puc. 5. Yucien-
HOCTb KaM4aTCKOro Kpa-
6a B rybe [loaroi: A —
HEMoJIOBO3Pe/Ibie CaMIIbl,
B — HenosoBo3penbie
camkd, B — nosioeoszpe-
nble camupl, I' — noJso-
Bo3peJible caMku. Bepru-
KaJIbHble JIMHHH TI0KAa3bl-
BatoT 90 %-Hbifi noBepu-
TeJbHBIH HHTepBan

Fig. 5. Stock of the
red king crab in the
Dolgaya Bay: A — im-
mature males, B — im-
mature females, B —
mature males, I' — ma-
ture females. Vertical
bars show the 90 %
confidence interval

30-33 ™), Ha BasyH-
HHUKE U rajbKe, a 0Co-
6u ¢ LK 20-30 mm
Takxke yacrto HabJro-
JaJIMCh B 3apOCJIsiX Jia-
MMHApPHH TOJ JIHCThS-
MH OT[eJ/IbHbIX MaKpo-
¢uros. Kpynusie kpa-
66l HauboJgee 4acTo
BCTpedaJuch Ha OT-
KPBITBIX y4acTKax IHa
Cpeld BaJsyHOB.



Takoe pacripe/ieJieHHe J0BOJbHO THIIHYHO /IS J]aHHOTO cekTopa Bapenuesa mops
(Cokoos, IlItpuk, 2003). TlosyyeHHble HaMH 3HAYeHMs 3araca KaMyaTCKoro kpaba
(B npemesnax 30 15 ThC. 3K3.) HECKOMbKO HHXKe U3BECTHBIX paHee (Cokonos, Muio-
tiH, 2006a). D10 MOKHO OOBACHUTL KaK CE30HHBIMH BapHalMsMM B pacrpeje/eHHH
KHUBOTHBIX (npeneiayiliue MccefoBaHKs B 9TOM cekTope bapeHiieBa MOpsi MPOBOMH-
JMCh B KOHLE HIOHS — Hauaje WI0Js), TaK W ONpeje/eHHbIM H3MeHeHHWeM 3arnaca B
CBSI3W C pa3BMTHEM TMOMYJSILMH KamMyaTcKoro kKpaba. XOpowio H3BeCTHO (KysbMmuH,
I'ymumosa, 2002; Cokosios, MumoTrH, 2006a), 4TO YMCJEHHOCTb KaM4aTCKOro kpaba
MOXKeT KosnebaThCsi B 3aBHCHMOCTH OT WHTEHCHBHOCTH MHUIPALMOHHBIX MPOLECCOB,
KOTOpBIe 3a4acTyl0 OTPakalT H3MEeHeHHe yCJIOBHI 06MTaHMs IO/ BO3JeHCTBHEM aGH-
oTHyeckux (mpexkie BCero TeMmepaTypHbii pexum), 6HOTHUECKUX (kopmoBas 6a3a) u
aHTPOMOreHHBIX (PaKTOPOB.

Cumbuontsr m obpacrarean. B ry6e Jlonroii Ha kpabax ofHapyxeHo 13 BH-
JIOB aCCOLMMPOBAHHBIX OpraHuamoB. Mx Bua0OBOM cOCTaB, IKCTEHCHBHOCTb H CpeHss
MHTEHCHBHOCTb 3ace/leHHsl X035€B NpelcTaBieHbl B Tabu. 4.

Ta6auua 4
TakcOHOMHYECKHH CITUCOK aCCOLMHPOBAHHBIX OPraHU3MOB,
HalleHHBIX HAa KAMYaTCKUX KpabaX, ¥ HHAEKChl 3aCEJIEHHOCTH XO03fleB
B ry6e Jonroi Bapenuesa mops B 2005 u 2006 rr.
Table 4

Taxonomic list of associated organisms found on red king crabs
and indices of the hosts infestation in the Dolgaya Bay in 2005 and 2006

AkereHcuBHOCTh  CpefHAs MHTEHCHBHOCTDb

Takcon sacenenus, Y% 3aceJIeHHUs], IK3.
Hydrozoa
Obelia geniculata (L., 1758) 2,99 -
Obelia longissima (Pallas, 1766) 1,99 =
Polychaeta -
Circeis armoricana Saint-Joseph, 1894 1,00 1,3+0,3
Harmothoe imbricata (L., 1767) 1,33 1,3+0,2
Syllidae g. sp. 0,33 1,0+£00
Amphipoda =
Ischyrocerus anguipes Kroyer, 1838 1,33 1,6+0,4
Ischyrocerus commensalis Chevreux, 1900 28,57 19,3 + 3,1
Cirripedia
Balanus crenatus Brugiere, 1789 42,86 425+4.4
Bivalvia
Heteranomia scuamula (Linne, 1767) 0,33 1,0+0,0
Mytilus edulis Linne, 1758 11,63 25404
Bryozoa
Callopora lineata (L., 1767) 0,66 -
Lichenopora hispida (Fleming, 1828) 0,33 -
Scrupocellaria arctica (Smitt, 1868) 0,34 -

B 2005 r. Ha 17 kpabax 6bl1 06HapyxeH XOTa Obl OJMH U3 aCCOLUWMPOBAHHbIX
Bu0B, B 2006 r. 3Ta uMdpa cocTaBuaa 71 3k3. Ha KpaGax, OTJOBJAEHHBIX ¢ [VIyGHHEI
no 35 M (Bomonasubie c60pbi), U 54 3K3. Ha KpaGax, OTIOBJIEHHBIX ¢ ray6uHbl 90 M
(noBymku). O6mas 5KCTEHCHBHOCTh 3aceJeHHsl KaMYaTCKMX KpaboB cOCTaBH/Ia
47,10 %. Haubosee yacto Ha Kpabax BCTpevanu ycoHororo paka Balanus crenatus,
ambunony Ischyrocerus commensalis v aBycTBOpuatoro moamocka Mytilus edulis.
Jlisi mepBbIX ABYX BHIOB TaKXe OTMeYeHa HaWOOJIbllas WHTEHCHBHOCTh 3aceseHus,
TOTa KaK JJIsi MMIMH 3TOT MoKasaTesb Obll OTHOCHTE/IbHO HEBBICOK (Taba. 4).

Bosblasi 4acTh acCCOLUMHPOBAHHBIX BHIOB OTHOCHTCS K Tpymme obpacTaTesien.
310 OpraHH3MbI-CECTOHO(ATH: YCOHOTHE PAKH, MOJIIOCKH, CeleHTapHbie NOJHXEeThl,
'HJPOMAbI, MILIAHKH. BriomHe 3akOHOMepHO, 4TO Ha Kpabax yalle BCero oTMeueH yco-
HOTMH pak B. crenatus. DTOT BMI IBASIETCSH ONHHM M3 JOMHHHUPYIOUIMX B JOHHBIX
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coobuiectsax ry6u Jonroi kak Ha markux (Bpuraes u ap., 2009), Tak u Ha TBep-
avix rpysrax (Anucumosa, ®ponosa, 1994). Bropeim 1o BetpeyaemocTH o6pacrare-
JieM Kpaba sIBJsIeTCS ABYCTBOPYATHIA MOJIIOCK M. edulis — THMUYHBIH KOMIOHEHT
MOHHBIX coobuiecTs ry6el Jloarod. DToT BUA M paHblue OTMeyasncs Ha MIOKpOBax
MHOTHX pakooOpasueix (Williams, McDermott, 2004). Amdunona /. commensalis
ABJSIETCS H3BECTHBIM CMMOHOHTOM KaMyaTcKoro kpada. PaHee 3ToT BHI oTMeuanu
Ha P. camtschaticus B Bapanrep-¢ropue (Jansen et al., 1998) u ry6e JaneHesesne-
Heuko#t Bapenuesa mops ([lsopeukwuii u ap., 2007), a takxe B Oxorckom mope (Ku-
iH, 2003). K n3BectHbiM cumbuontam kpaba ([Bopeuxuii, 20086) Takxe oTHOCSTCS
OTMedeHHble B c6opax Gokonnaewl /schyrocerus anguipes u nomuxets Harmothoe
imbricata.

Buposo# coctas ACCOLIHMPOBAHHBIX OPraHH3MOB CXOMIeH C TeM, 4YTO ObLT OTMeueH
Hamu panee B ry6e [JlanbHesesneneuxoil (Isopenkuii, 20086), ogHaKO MHAEKCH 3ace-
JIEHHOCTH Kpaba MaccOoBBIMM oGpacTaTeqsiMH M CUMOMOHTAMH pasnuuaiorcs. B ry6e
Hounroi Ha kpabax npeo6iagalT yCoHOrHe paku B. crenatus, B ry6e xe JlaibHesee-
HELIKOH, KOTOpast NPeACTaBJsieT co00H aKBATOPHIO “OTKPHITOr0” THIA C BBICOKOH HH-
TEHCHBHOCTBIO TMAPOAMHAMMKH, 3TOT BHI BCTPEUaeTCsl ropasio pexe (3KCTEHCHB-
HOCTb He npeBbiaet 2,5 %), a JOMHHHPYIOT CUMGHOTHYECKHE ampunoasl poxaa Ischy-
rocerus ([lBopeuxuit u mp., 2007).

Cresiyer oTMeTHTb, YTO MHIEKChI 3aCeJEHHOCTH KPaGoB MOLYT C/IYXKHUTh KOCBEH-
HBIMH MOKa3aTe/IIMH YPOBHS 3arpsisHeHusi akBatopuu (JIbickun, 2003).

broxummuyeckne wccregosanns. B pesynbrate TMpOBENeHHBIX aHAIM30B Tre-
MOMM(BI KAMYATCKUX KPaGoB B Heli OBLIM OOHApyXKeHbl Ba SKAMCTepomaa: 20-rui-
pokcraknuson (20E) u sxmuson (E) (mo crapoii HomenkiaType — anba-SKIH3oH).
KonueHTpaumn ropmonos nueekd P. camtschaticus B ry6e Joaroit npeacTaB/eHbl B
Taba. 5. Pasbpoc coiepkaHusi FOPMOHOB GbII TOBOJBHO BLICOK: KOMHYECTBO 20-ruznpo-
KCH3KIN30Ha MPUMEPHO HA MOPSAAOK NPEBBIIAN0 KOHUEHTPALMH 3KAU30HA B FeMOJIHM-
(e kpaboB. OTmMeTHM, UTO KOHUEHTPALHH 3KIH30HA OBIIH HACTOJNBLKO MAJbl, YTO KOJIH-
HeCTBEHHbIE N0Ka3aTe/id OblIH ONpejie/ieHbl JHIIb st TTOJOBHHBI KPaboB, Y KOTOPHIX
oToupany reMonumdy. OfHAKO y KaMUaTCKOro Kpaba ypOBHM KOHLEHTPALHM FOPMO-
HOB JIMHbKH GBIIH BBIIIE, YeM y APYTUX BUIOB pakoo6pasubix (Chang, Bruce, 1981;
Soumoff, O'Connor, 1982; Thomton et al., 2006; Tamone et al., 2007), mo Bcei
BHIHMOCTH, M3-3a TOTO, YTO OCHOBHASl YaCTh M3 HUX JOCTHIAeT TePMHUHAJBHOH JHHb-
KH, TOrla KaK KaM4aTCKHH Kpa® JIHHSeT B TeYeHHe BCeil YKHU3HH.

Y caMok copepxa-

HUe 20-rUAPOKCHIKIU30- Tabnuua 5
Ha ¥ 9KHM30Ha Oblio He- Coxepkanue ropMoHoB auHbKH, 20-rHapokcHakmusona (20E)
CKOJIbKO Bbille, 4YeM Y u sxausona (E), B remosumpe KaMuaTcKux KpaGoB
CaMIOB, XOTS Pa3/HUHs B ryGe Jlo/iroit, MKr/mi

Table 5
Concentrations of moulting hormones in hemolymph
of red king crabs in the Dolgaya Bay.
20E — 20-hydroxyecdysone, E — ecdysone

OBITH HEJOCTOBEPHBIMH B
oboux caydasx (mns no-
CNeAYIOUIEr0 CTATUCTH-
YeCKOro aHa/ju3a JaHHble

Cam1iibl Camku

no camuam M camikaM [lokasatess 90F E 90E E
ObLIH 0OBEAUHEHDI), UYTO

BIIOJIHE 0OBACHUMO. ¥ He- }S(E ggg igg ;gg ?gg
MoJ0BO3pPebIX 0cober He Min 0.50 003 060 010
OTMEeUYeHO KaKHX-JAHOOo Max 24.60 9.70 44.50 1340

pasiuuui B ocoGeHHOC-

TSX NPOTEKaHHs JIMHOYHOrO LHMKJA, M03TOMY KOHLEHTPALHH FOPMOHOB JIMHbKH Y HHX

OBOJILHO CXOAHBL. UTO KacaeTcsi KPyNMHBIX 0COOeH, TO MOXKHO ObLIO 0XKHAATH BoJee

BBICOKMX YPOBHEH KOHLEHTPALHH SKIHCTEPOHAOB Y CAMOK, KOTODhle 0OBIYHO JIHHSIOT

pas B rofi nocjie crapuBaHusi, B TO BpeMsi Kak camupl, HaunHast ¢ LK 110 MM, moryr

MPOMYCKATh €XeroJHyio JHHbKY, & KpyNHble 0cO6H 0GBIYHO JIMHSIOT OJMH pa3 B 2—4
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roga (Kysemun, T'yaumosa, 2002). OnHako B HalleM HCC/E/OBAaHWH BCe KDYTHbe
KpaGbi, y KOTOPHIX OTGMpa/I reMoanMpy, XapakTepu3oBaauCh BTOPOH CTajiMeH JIHHb-
KH, YTO MOTJIO JaTh CXOJIHBIM YPOBEHb 9KAUCTEPOMOB KPaboB pasHOro rnoJja.

Bapuanus yposHeil conepxanusi 20E B reMosiuMpe KaM4aTCKHX KpaGoB pasHbIX
pasMepoB MpeACTaBJeHa Ha pHC. 6. 3HauMMBIX pas/IM4Hil MeX[y CpPaBHUBAEMBIMH
rPyNIaMHi He YCTaHOBJIEHO.

Puc. 6. Conep-
xKaHue 20-THAPOKCH-
3KIH30HA B TreMo-
JHM(e KaMuaTCKHX
KpaboB pasHbIX pas-
MepoB, OTJOBJEH-
HbiX B rybe Iloarou
B 2006 r. Bepru-
KaJ/lbHble JIMHHH 110-
Ka3blBAIOT CTAHAAPT-
L HYI0 OLHOKY

Fig. 6. Con-
81-100 101-120 121-140 > 140 centration of 20-hy-

IlpuHa Kapamnakca, MM droxyecdysone in
hemolymph of the

red king crabs collected in the Dolgaya Bay in 2006. Vertical bars show the standard error

—_ = =
o B B
T T 1

KoHueHTpaIlHs, MKT/MII

-
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UzsectHo (Kysbmun, ymumoa, 2002), 4to HeGosibiiMe KpaObl JMHSIOT Halle,
yeM KpYMHbIe, TI09TOMY KOHLEHTPALUsi 3KAM30HOB y HUX AOJUKHA OBITH BBIILE, YeM y
nosoBo3pesabix ocobei. [To Bcell BUAMMOCTH, HA Hall pe3yJ/bTaT MOBJHAJO TO, HTO B
W3yyaeMo# BbIGOpKe OTCYTCTBOBA/JH JAHHBIE MO OTHOCHTEJBHO HEOOJBIIMM Kpabdam
(naumenbmas 1IK kpaba, y KOTOporo oT6upasu remoaumdy, cocrasuna 87 mm), mo-
cKoJIbKY panee (Matuuios u ap., 2007) Gbia MoKa3aHa OTpHLATe/bHAA 3aBHCHMOCTD
MeXIy pa3MepaMH KaMuyaTCKHX KpaGoB M cosiepkanueM 20-TMAPOKCHIKIM30HA B HX
reMoJiuMoe.

3akawueHue

Jlio6oe THAPOTEXHHYECKOE CTPOMTE/bCTBO HeM30eXHO OKasbiBaeT HeraTHBHbIE
BO3/EACTBHS HA BOJHBIE 3KocucTeMbl. [l OLleHKH MacuiTaba NpoU3OLIe/IIUX H3Me-
HeHUE HeOoO6XOAMMO HCMO0Jb30BATh KAK MOXKHO OoJblue OHOJNOTHYECKHX HHIMKATO-
DOB — roOKasaTesell COCTOSHMSI GMOJIOrMYECKHX MPOLECCOB KaK OTAE/bHbIX Opra-
HU3MOB, TaK U coobuwects B mnenaom (Tymumos, Henucos, 2009). B xoge Hamux
MCCJIe[IOBAHNH YCTAHOBJIEHbl HEKOTOPble MHTEerpajbHble MoKasaTead (UHMCIeHHOCTS,
pasMep HACTYMJEHHs [OJOBO3PENOCTH CAaMOK, 3aCeNeHHOCTh aCCOLUHPOBAHHBIMH
OpraHM3MaMH, KOHLEHTPauus SKAHCTEPOHIOB B reMOJMM(e), KOTOpbie MOXHO pac-
CMaTpHUBATh KaK (hOHOBbIE VISl MOHHTOPHHIA COCTOSHUSA cpejbl B ryGe [loaroi nocie
CTPOUTEIbCTBA MPHIMBHOM 3/I€KTPOCTAHLHH (I3C).

Asmopu: 6aazodapam C.A. Kysemuna, T.A. Bpumaesa 3a nomowp 8 npo-
gedenuy uccaedosanuii, H.H. lTanmeneesy u E.A. ®posrosy 3a nomoup 8 8udo-
goti udenmuurayuu obpacmamenreti (muwanok u noauxem), B.B. Boroduna u
C.0. Boaoduny — 3a 6uoxumuiecKuii anaius eemorumpo. Kpabos.
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