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Diving surveys were carried out in 2002-2003 and 2005 in the coastal area of Dalne-Zelenetskaya Inlet
of the Barents Sea. Mean density of sea-urchin registered during the surveys (17-19 ind /m?) was compa-
rable with that in the other bays on the Cola Peninsula and in the North Norway. Seven year-cohorts with
the age from 2 to 8 years were identified in the samples. Modal sizes of these cohorts were 19, 26, 32, 39,
43, 47 u 51 mm respectively. The last cohort (51-70 mm in diameter) apparently included several age-
classes. Recruitment was highly variable in space and time. The most abundant and regular recruitment
occurred on patches on gravels and small boulders in the eastern part of the inlet. Less abundant irreg-
ular recruitment occurred on the patches with rocks and large boulders in the western part of the inlet.
Size-frequency distribution of urchins was similar with that reported previously from the St. Lawrence
Estuary: it was either bimodal or right-asymmetric. 4 types of size-composition of sea urchin settlements
were distinguished; in total these types covered 77% of observed variability. It is suggested that majority
of recruits in regularly recruited patches die and thus keep substrate free for new generations. In irregu-
larly recruited patches the young urchins aggregate at depths 8-15 m. From there then they spread
offshore mixing with older urchins. The latter, in turn, move to the depths less than 4 and greater than
28 m where they form separated patches.

3esieHplii, WM OOBIKHOBEHHBII, MOPCKOH ex (Strongylocentrotus droebachiensis (O.F. Mul-
ler, 1776)) siBasiercss OJHUM U3 KJIIOYEBBIX BHUIOB HIPUGPEXHBIX COOBIIECTB BBICOKOGO-
peanbHOM ATIaHTUKH. BeiieacTBre BbICOKOrO penpoAyKTUBHOIO MOTEHIMAIA, OTHOCH-
TEJBbHO OBICTPOrO pOCTa B IEPBbIE TOJALI KM3HU, JOBOJBHO KPYIHBIX Pa3MEpoOB M
XOpomeH 3aUThl OT MHOI'MX XHIIHHUKOB IUIOTHOCTB €XKa MOJXKET JIOCTHUIaTh BBICOKHMX
3HaueHUi — 1o H00 3k3/M? [Gagnon et al., 2004], o6ecrieunBas popMHUPOBAHHE OJHO-
MIMEHHBIX COOONECTB WM BXOXJEHUE B UX COCTaB B Ka4ECTBE JOMHHAHTOB WU Cy0-
nomunanToB [IIpomnr, 1971; Ammcumosa, ®pososa 1992; Pxasckuit u yp., 20036;
Coxornos, llltpuk, 2003; bpuraes, Pxasckuit u ap., 2006]. Iurascs MPEUMYLIECTBEH-
HO MOPCKOH KaIlyCTOH, €X PEryJupyeT He TOJBKO €€ PACIPOCTPAHEHUE, HO U YMCJICH-
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HOCTDb CBS3AHIIBIX C HCH XUIHUKOB (KpaObl, OMaphl), MOJ| IIPECCOM KOTOPBIX OH CaM
MokeT HaxoauThesi [Mann, Breen, 1972; Auucumosna, 1998]. B nociennee Bpemst 3Ha-
YUTEJILHO BO3POC MHTEPEC K JAHHOMY BHJIy KaK OOBEKTY 1IPOMBICIA ¥ MAPUKYJIBTYPbI
[Lawrence, Guzman, 2003|. Bce 3T0 cmoco6cTBOBAIO UHTEHCU(PUKALMH HCCIC0BA-
HUH (PYHKIIMOHANBHOM CTPYKTYpPBI nonyasnuii mopckoro exa y Hosoi IloTranauum
[Mann, Breen, 1972; Scheibling et al., 1999; Lauzon-Guay, Scheibling, 2007], B 3aim-
se Cp. Jlaspentus [ITimmelman et al., 1983; Gagnon et al., 2004 | u y no6epexnsa Iop-
serun [Sivertsen, Hopkins, 1995; Sivertsen, 2006]. B BocTounoit yactu bapennesa mo-
P# BeCbMa 110/{pOGHO U3YYEHBI: PACIIPOCTPAHEHME, YTOUHEHHOE HA OCHOBE I10CJIEHUX
NpeCTaBICHUI 0 TaKCOHOMUHU [0630p cM. Antmcumosa, 1998]; uncaennocTs, 6uomac-
€a ¥ pa3MepHBIi cocTas Juis oTaenbHbIX 6yxT [Kysneros, 1946; /Ixyc, 3ensepos, 1984;
Jpo6bimesa u ap., 1984; Cennukos, Maromkun, 1994; Mwnorun, 2003]; pax acuek-
TOB monyysinuonoi 6uonoruu |Ipomm, 1971; 1977; Oranecsin, 1997; Auncumosa,
1998]; nepcnexTuBnl nmpomeicoBoro ocsoenus [OranecsaH, Cennukos, 1995; Anucu-
moBa, 1998; Toikxauesa, 2005]. Bmecre ¢ Tem, Ha (oHE JNETAIBHBIX MHOTOJIETHHUX
MCCJICIOBAHMH B JIPYTHUX YacTAX apeaa (PyHKIIMOHAILHAS CTPYKTYpa ITOCCJACHHUH B JaH-
HOM paiiOHe OCTAETCS MaJIOU3YYEHHOM: BCE €Ie He ACHO, HACKOJBKO BEJHUKO Pa3HOo0b-
pasue pa3MepHOro COCTaBa Ha Pa3HBIX ydyacTKaX M Kak oHO ¢opmupyerca. Kpome
TOro, CO BpPEMEHHU MPOBEAEHUs 1aubojiee MOJHBLIX MOMYJSIMOHIBIX HCCICAOBAIINMA
1960-1970-x rr. MOIM IPOMBOMUTH CYNMECTBEHHbIC U3MEHEHUsI, CBA3aHHbIEC KaK C MHO-
rOJIETHUMH U3MEHEHUSIMH THJ[POJIOTHYECKOro pexuma [Anucumona, 1998], Ttak u ¢
MHTEHCUBHBLIM pacrpocTpanenreM B bapennieBoM Mmope kaM4uaTckoro kpa6a — KpynHo-
ro XuIHUKa-osudara, MpearoJoKUTENbHO CIIOCOOHOTO U3MEHHUTb CTPYKTYPy NpU-
O6pexHbIX 6noneHo30B. [Pxasckuii u up., 2003a, 6; 2004; ITasiosa u xp., 2003; 2004;
Pxxasckuit, bpuraes, 2005; Pxxasckuit, bpuraes u ap., 2005; 2006; Pxasckmii, ITasio-
Ba u zp., 2005; bpuraes, J[Bopenkuit u ap., 2006; bpuraes, Pxasckuit u ap., 2006;
bpuraes, Kysemun u ap., 2006; Pxasckuit, Kysbmun n jp., 2006; ITasinosa, Pxasckuii,
2006; ITaBnosa, 2006 u ap.|. Takum o6Gpa3oM, 1eIb HAIIETO HCCACAOBAHMS 3aKJIIOva-
JIACh, BO-TIEPBBIX, B PEKOHCTPYKIIUM (PYHKITMOHAJIBHOM CTPYKTYpbI IoceneHuit S. droe-
bachiensis Bocrounoi yactu bapennesa mops Ha npuMmepe ryos! JlasbHe3eneHenkas u
€€ cpaBHEHUM € (PYyHKIIMOHILHOM cTpykTypoit nonyasuuit Kanazapr u Hopserun u, so-
BTOPBIX, B BBIABJIEHUM U3MEHEHMI B IIOMYJIAIIMOHHON CTPYKTYpE, KOTOPbIE MOIIM IIPO-
M30MTH 3a 110CJIEJIHUE I'OJbl B POCCHMCKUX BOJAX.

MATEPHAJTI 1 METOJITUKA

Pa6ora Bpmosmena B ry6e Jlaabnesenenenkas bapenimeBa Mopsi B aBrycre
2002-2003 n 2005 rr. I1Ipo6b1 cobupany Ha KOHTPOJIBHBIX ITOJUTOHAX, PACIIOJOXKEH-
HBIX IIPEUMYIIECTBEHHO B CEBEPO-3alIa)IHON YacTu ryoer (puc. 1; Tabiu. 1), ¢ raybun
3-32 m; pacnonoxkenue nosuronos 1-10 cosnmagano ¢ ux pacnoyaoxenuem B 1960-x rr.
[[Mponm, 1971].

O6uralomuii B bapennesom mope naneBbrii Mopckoit ex S. pallidus (G.O. Sars,
1861) o6uruno Berpevaerca rry6xe 30 M, IO MOXET CEIUTBCS U MEJIKOBOAIEE, BIUIOTD
10 TUTOpPaIH, (POPMHUPYS CMEIaHHbIe IoceneHus ¢ S. droebachiensis. Jlonrroe Bpems ma-
JIEBOTO €)a PacCMaTPUBAIM KaK I[BETOBYIO BapUALMIO 3€JIEHOTO, HO B XOJI€ PEBHU3UU
exeit pona Strongylocentrotus Poccun Al baxknneim [1989; 1995] 6110 nmokasano, 4to
3TU JiBa BU/Ia XOPOIIO Pa3MYalOTCA 10 O0Iel oKpacke, OKpacke OpaabHOM MeMb6pa-
HbI, MOp(oJIorun 3y6oB, Psly APYTUX IIPU3HAKOB M 3KOJOrMU. B Hamem marepuaie
(B ry6e anbnesenenenxas) Oblao Haiiaeno Bcero okosno 30 npexacrasurencit S. pal-
lidus. IlockonbKy W paHee BCTPEYaeMOCTb 3TOro BHja B rybe He npesbimana 0,1%
[Mporm, 1977], To marepuail, onvcanubiii M.B. Ilpomrom o c6opam 1960-x rr., rue
S. pallidus eme ne paccmaTpuBacs kKak Bamaabii Bug |IIponm, 1971], moxno cunrars
OJTHOPOJIHBIM.

351



36°4"
®IMucC «ChartM7ster»

69°8'

69°7'

Puc. 1. Iy6a Janbuesenenenkas. Kapra-cxeMa KOHTPOJIBHBIX ITOJIUTOHOB

Figure 1. The Dalne-Zelenetskaya Inlet. Map of control polygons

Tabauya 1. Cpoku, MecTa 1 METOJbI cGOpa MOPCKUX exeil B rybe JlanbHeseneHenkas

Table 1. Time, sites and methods of sea urchins sampling in the Dalne-Zelenetskaya Inlet

Jlara Metox c6opa TTomroms:
21.08.-05.09.2002 Corydaiinble BHIGOPKU (1+2), 4, 6, 9, 10
07.08.-16.08.2003 C TpaHCEKT 1 C paMoOK (1+2), 3-11
31.07.-07.08.2005 C pamox (1+2), 4, 6-13

C60p npob ocymecTBIAIM BOJOJIA3bI, HO METOAMKA OTOOpa 6blta pasnoil. B 2002 r.
JUIS MU3y4EHUs IVIOTHOCTH MOCEIEHUIA eXKell YIUThIBAIXA 110 TPAHCEKTaM (CM. HIXKe), a
JUIs1 ICCJIEIOBAaHMUS PAa3MEPHOTO COCTABa MPOOLI COGUPATHM HA TOM )K€ yJacTKe JHA, CIIy-
yaiiHO, 6€3 MPUBSI3KHU K ONPeJeICHHON ILIOMALH. B 2003 r. 6bLI0 UCIIOJB3OBAHO 2 Me-
TOJA: TPAHCEKTHbIN, npuMeHsBmuiics B 1960-1970e rr. [ITponm 1971; 1977], u pamou-
Hplii. [Ipu TpaHCEKTHOM MeToJie exell COOMpai IPH y4eTe MacCOBBIX BHUIOB MaKpoO-
3o06enToca. Bogonas asuraiucs mo ms3obare, yIUTHIBAs MAKPO30OOEHTOC M COOUpast

352



BCEX €XKEH, JIeXKANMX 112 MOBEPXHOCTH TPYITA B IOJOCE IMHUPHUIION 2 M, IIEPEKIaAbIBasT
paMky ruromazabio 1 M2, O6caeoBaHHAs TUIOMALb BapbupoBana ot 16 xo 39 M2, Ilpn
PaMOYHOM METOJE BOJ0JIA3 IIOTPYXAJICA HA JIHO C METAUIMYECKON PaMKOMH IUIOMAbIO
0.25 M2 n BLIGHpA U3 OrPaHHMYMBACMOTO PAMKOM KBaJpaTa BCEX €xXeH (IIe TONbKO I1a-
XOJANMMXCST HA TIOBEPXHOCTH CyOCTpaTa), MOC/AeN0BATENbHO IEePEKIafibiBasi PaMKy B
CJIy9aiiHO BHIGPAHHOM HallpaBJIeHMH. YHCII0 paMOK ONPeNessIOCh HEOOXOMMOCTHIO
IoJlydenust BBIGOPKH, OCTATOYHOMN JUISl IOCTPOEHMS THCTOIPAMMbI Pa3MEPHOTro psija
npo6er: B cpegreM 100 ak3. O6cneroBaHHAs TUIOMA/b Bapeuposaia ot 0,25 no 8,75 M2,
(wame 0,75-1,25 m?2).

[Tockonbky npu cbope npob ¢ TPaHCEKT HMCCICAOBANMEM OXBaTbIBACTCs Gosiee o6-
NMPHAsH [UI0Na/b, TO OH MOXET ObITb HE TAaKUM TINATEJbHBIM, KaK IIPU HCIIOJIb30Ba-
HUM PAMOK MO 1uromau. /st IpoBEPKU JAHHOTO IIPEJIIOJIOXKEHUS GbLI BBIIIOJIHEH
cpaBiuTenbHbli skcriepuMent. B 2003 r. kaxxoi npo6e, coGpaHHOi TPAHCEKTHBIM Me-
TOJIOM, COOTBETCTBOBAJIA NPOba, COOpaHHAS PAMOYHBIM METOJOM Ha TOM K€ IOJUIO-
HE U Ha TOU Xe mrybuHe; ToabKO 1 TpaHcexTHas 11po6a, cOGpaHHasA HA II0JUroHe 1+2
(12 m) 6bUra 6e3 «mapei». B 2005 1. Bce npo6bl GbuIM COGPAbl PAMOYHBIM METO/IOM.

Jlns cpaBHEHMs Pa3MEPHOrO COCTABa, IMOJYIAEMOr0O KOXK/AbIM U3 2-X METO/OB, ObLIO
UCII0JIb30BaHO 9 11ap 11po6: 3 nape! ¢ noauroHoB 1+2 (mrybunsr 4,5, 8 u 24 M) u 110 o)
1o nape ¢ noyuronos 4 (4,5 m), 5 (12 m), 7 (13 M), 8 (14 M), 9 (20 M), 10 (12 m). ITa-
pot ¢ mouronos 3 (7,5 m), 4 (8,5 m), 6 (11 M), 9 (4 m), 10 (28 u 21 m), 11 (23 M) B
aHAIM3 BKJIIOYEHDbI He ObUIM, IIOCKOJIbKY IIPOGBI, COOPAaHHBIE C TPAHCEKT, COMEPKAIM
menee 20 3K3. — MUHUMAIBHOTO 06beMa BEIGOPKH, JOITYCTUMOTO JUlsl pacieTa JABYXBbI-

6opounoro kpurepus cornacus CmmprHosa-Konmoroposa A [Boasmes, CmupHOB,

1965]: K
max [cum pik - cum pbk

A‘ g k=1
ih
_JLJ"
o i J b
e cum p, M cum p,, — HAKOIUIEHHbIE YACTOThI ATOro pa3MepHOro Kjacca B ¢ U b#
upobax, /. u J,— o6bemMbl BHIGOPOK.

ITpu c6ope GonbmunCTBa TPOG PETUCTPUPOBAIN THII rpynra (cxaaa, BaayHbI, Falb-
Ka), GOHOBBIN MaKpPOGEHTOC U CTENEHb pasButus samuHapuu: 0 — JJaMUHApUA OTCYT-
cTByeT; 1 — JraMuHApUsi BCTPEYAETCA B BHJE OJUHOYHBIX PACTEHHIA MU OTOPBaHHBIX
cnoeBuny (cOpochl); 2 — JTaMUHApUs B Buje Gojiee WIU Menee OGIINPHBIX 3aPOCICH.

Y co6paHHBIX €XeH Mocje MOACYeTa U B3BENUBAHUS M3MEPSAIN AUaMeTP MaHIMpPs
C IIOMOI.uI:IO IITAHT€HUMPKYJIA ¢ TOYHOCTBIO 1o 0.1 mMMm.

Jlia onenky pacrpefiesIeHUs! UCIOIb30BIN MHACKCHI | Cmypos, I’Ionmuylc 1989]:

1) arperupoBanHocT Mopucura

(1)

2 —

IM=U—N__—5—-+>I : (2)

rae N — CpeHss IUIOTHOCTD (3K3/ M2); y2 — JMCIEPCUs IJIOTHOCTH;
2) cpeaneit ruIOTHOCTH B cKorvienusx Jlnoiaa

2, xr2
e - 20T _;rN -1 /. (3)

3) OTHOCUTENBLHOM IUIOMAAM CKOIUIEHUH

S A (4)

m *x

IIpu IM 61mskoMm x 1, pacnpenenenue cnaGo arperupoBaHo, MPUGIMKAETCS K CIIy-
gaiiHoMy; 1pu IM >> 1 arperupoBaHHOCTD BBICOKAsS, ¥ 3HAYUTEJBbHAS 9aCTh IHAPO6U-
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OHTOB HAXOJUTCSA B CKOIICHUAX (rmsTHaxX ). CKOIUICHUEM CJICAYET CUATATD YIACTOK, TAC
IVIOTHOCTh BbIe cpefaHel. CKOIUIEHUs XapaKTEPHU3YIOTCA CpeJHel (1o JaHHBIM M3
BCEX CKOIUIEHUI) IUIOTHOCTBIO ITOceieHus m* u Joyeit mmomanu K, KoTopylo OHM 3a-
HAMAIOT T10 OTHOMIEHHIO KO BCEH OOCICJOBAaHHOM IUIOMAJAM (MOAPOOHEE O BIMSHUU
3HaveHui m* u K Ha mIoTHOCTD U 1utomansb ckortenuit [Cmypos, Ioaumyx, 1989].

JUis onpenesieHUst BO3pacTa HUCIIOJNb30BAIM MOJAIBHBIM aHAIM3, a TAKXE JINTepa-
TypHBIC JJAHHBIE IT0 BOCbMU ydacTkaMm [Hopsexckoro [Sivertsen, Hopkins, 1995] u gsym
yaactkaM Oxorckoro [Benwiit, 2006] mopeit. B o6oux permonax Bo3pacT exei onpe-
JEJISUIA ITyTEM 1I0JCYETA JIMHUI pOoCcTa Ha MHTepaMOylaKpaIbHbIX 1UIACTUHKAX ITaHHH-
psa |Jensen, 1969].

IIpu mocTpOEHUH TUCTOTrPaMM JUIsl MOJAJIbHOI'O aHAJIM3a, YYUTBIBAs HU3KHE TEMITbI
pocra, UCIIob30BaIN mar 1 MM. «3amyMmiIeHue» BbIIEIAEMbBIX KOTOPT CIIy9aiiHBIMH KO-
ne6anusIMM 9acTOT Pa3MEPHBLIX KJIACCOB IPEOJO0JIEBAIOCh GONBIIMM 0OBEMOM BLIOOP-
kM (6245 3K3.) U ee CITaXKMBaHUEM D-UJIEHHOM CKOJB3ANNEN CpeHen:

Ju= Uz * ey ¥ 6+ Yoy fi3) /16, (5)
re f, — criaxeHHas 9acrora, f,_,, fip fo fip fip — dMIMPHUYECKHE YACTOTBI, i — HO-
Mep pa3MepHOro KJjacca.

Tak ke, Kak ¥ IIpU aHAJIM3e HOPBEXCKOH nonynasuuu [Sivertsen, Hopkins, 1995],
JUIsl BBIIEJIEHUS] Pa3MEPHO-BO3PACTHBIX koropt [Bysnosckuit, 2004] ucionb3oBam Me-
toj Bxarrauapaiin |Bhattacharaya, 1967], aBromaTusuposanmeiil B nporpamme FISAT-TI
(FAO-ICLLARM Fish Stock Assessment Tools) v.1.2.2. B ocHOBe MeTOaa JIEKUT JOIMyIIe-
HHE, YTO PACIIPE/EJIEHNE YaCTOT Pa3MEPHBIX KJIACCOB B KaXKJIOM BO3PACTHOM KOropre
MOAUMHACTCA HOpManbHoMy 3akony |Harding, 1949 u np.|.

ITIpu BBIIENIEHNM TPYNIl IPOO CO CXOAHBIM Pa3MEPHBIM COCTABOM HCIIOJb30OBaIU
opurnHIBHYIO MeToauKy |[BysHoBckmit, 2004, 2005a; Bysnosckuit, ITousikos, 2007],
OJIM3KYIO K METORy pekyppenTHbIx rpymn |Fager, 1957; Kpsinos, 1969, 1971]. ITo cpas-
HEHMIO C HAaYaJIbHBIMM UccaenoBaHuaMu [byanosckuii, 2004] ona 6»L1a mpeobpasosa-
Ha B cuenuaipHyio nporpammy i 1K [«MPC-2.1», © BHUPO, Bysnosckuit, ITons-
koB, 2007 |, MO3BOJIMBIIYIO CYIECTBEHHO YCKOPUTL pacyeTsl. MiTorom pacueros sipis-
eTcs BbliesieHne 3-x kareropuit npo6: (1) nmpobsl, Bxoaamue B ofHy rpymiy; (2) npo-
ObI, KOTOPBIE MOTYT OBITH OTHECEHBI K 2 u Gojiee rpymmaM; (3) 11po6bl, KOTOpbIE HE
MOTYT GBITH OTHECCEHBI HU K OJHOM M3 rpynn. PazmepHblil cocTaB Kax/J0i 1po6bl, BXO-
AAIEN B OJHY IPYIITy, CXOJ€H (3/1eCh U Jajee: pasMEPHbIA COCTAB CXOJIEH, €CJIU pac-
4YeTHOE 3HaYeHue Kpurepus comacii-A <1,36) ¢ ycpesHeHHBIM pa3MEPHBIM COCTABOM
JAHHOM TIPYIIIbI — TUIIOM pa3MepHoOU cTpykTypbl |bysanosckuii, 2004| — u Hecxogen ¢
YCPEIHEHHBIM Pa3MEPHBIM COCTaBOM Jpyrux rpymi. CooTBeTCTBEHHO, JUIsS Npob Kare-
ropun (2) OH CXOJIEH C YCPEJHEHHBIM Pa3MEPHBIM COCTABOM 2-X U GoJiee TpyIIL, a JuIst
npo6 kareropuu (3) me cXoAeH C YCPEAHCHHBIM Pa3MEPHLIM COCTAaBOM HHU OJHOM M3
BBI/I€JIEHHBIX TPYIIIL.

i pacueToB 6buI BLIOpAH mar 2 MM: 1IpM MEHbIIEM IIAre HA CXOJCTBO MEXJIY I1pO-
6aM1 3aMETHOC BJIMSHHUE OKA3BbIBAIOT HE TOJLKO Pa3MEPHO-BO3PACTHBIC KOTOPTHI, HO U
CJIydaifHbIe OTKJIOHEHMsl YaCTOT Pa3MEPHBIX KJIACCOB, a IPU GOJIbINEM — HCKYCCTBEH-
HOe O6'beJIMHEHNE COCEJIHUX Pa3MEPHO-BO3pacTHBIX KoropT [bysnosckuii, 2004]. Kpo-
M€ TOrO, IPH YBEJINYCHHUM IIara Pe3ko BO3PACTACT BHYTPUTPYIIIOBas puctepcust M2
(c 196 mpu 2 MM g0 247 ipu 5 Mm) .

M2 = z'=1 : (6)

rje Z'— 9mciio rpyim, y, — 9uciao upob B z-it rpymme, M? — ommbKa alpoKCuManum
IPYIIbI:
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Yz'

M=

=~
U
—_

Gz’k(%)‘Pq:L’k(%)]
M2 » i=1 i (7)
z' Yy, -1 4

rae G,, (%) — vacroctnb (%) kro pa3MepHOro Kjacca #i npoobl, Py 'k(%) — wacrocts (%)
kro pasmepHOro kiacca z'-if rpyusl (paccuuThIBaeTCA Kak cpejpHss dacrocts G, (%)
At y, mpoo).

Ipu mare B 2 MM M? = 196, a npu mare B 5 mm M? = 247.

3aBucumocts cppoii Maccol (W, r) sxuBOoTHBIX OT Juamerpa (D, Mm) oumceisam
ypasuenuem |Ilponm, 1977]:

VVw._- D246 (8)

[ToBTOpsIONMEecs CXOJACTBO IOCEJEHHH OINEHUBAIM, COIIOCTABJASA PAa3MEPHBIA CO-
craB 11po0 € PasHbIX [IOJUTIOHOB, COOPAHHBIX B OJUH U TOT X IoJ B OJHOM u3 4 jua-
I1a30H0B DIYGUI PAaMOYHBIM METOAOM. /lMaa3onbl IyOUH GbUIM BBIACICHBI Ha OCHOBE
pacupesesieHus TUIIOB pa3MepPHOM CTPYKTYpsI (cM. paszen «PesynsraTei» u puc. 6). Ec-
JIM B OJUH TOJl HA OJHOM IIOJIATOHE U B OJHOM JHAaIIa30HE MIyOMH ObLIO COOpaHO He-
CKOJIKO TIPO0, MX PacCMaTPUBAIN KaK OAIY MPOOYy € YCPEAHEHHDBIM Pa3MEPHbBIM COCTA-
BoM. Ilpu conocraBeHMH KaXkJJ0OM napel Ipo0, fajiee — UCIbITAaHUU, PACCYUTHIBAIN A
Eciu pacuernoe A 6puio Menbme 1,65 (orcyrcrBue JOCTOBEPHOCTH PAa3jv4Ui IIPU
0=0,01), ucnpitanne cunranu pasubiv 0, ecim Gosbiie — pasubiM 1. Pasmepnbrii co-
CTaB [IOCEJICHUI C ABYX IMOJMIOHOB CYMTAIN CXOJHBIM, €CJIM OTHONIEHHUE YNCJIA UCTIbI-
TaHuii, paBHpIX 0, K UX OOIIEMYy YHCIY, Jlajiee — CTEIIeHb HEeCXO0JCTBAa, ObUIO MEHbIIE
0,50; npu 3TOM paccMaTpHUBAJIN TOJLKO TC ITAPbI MMOJUTOHOB, T€ O0IEee YMCIO UCIIbL-
Tauuii 6pu10 Goubie 1. Hanpumep, ecau Ha noauronax A u b 6s110 cob6pano no 2 npo-
6b1: No 1-2 1 3-4 cOOTBETCTBEHHO, TO OOILIEe YKCJIO UCIIBITAHUN ObLIO paBHO 4 (cpas-
nuBaty po6et 1 m 3, 1 u 4, 2u 3, 2u4). Ecm B 3-x cayyaax (Hanpumep, Ipu cpas-
Henun npo6 1-3, 1-4 u 2-3) A 6p10 < 1,65, TO cTrenmeHb HecXOACTBA Gblia paBHA
(0+0+0+1) /4 = 0,25 n pa3mepHBIil cOCTAB ITOCEJIEHUH Ha oyuronax A u b cuuranm
cxoaubiM. Ecim, nanpumep, na noauronax B u I' 6su10 cobpano no 1 npobe, To 06-
1ee YHMCJI0 UCTIBITAHN GBLIO PABHO 1, ¥ 3TOro 6bUIO HEAOCTATOYHO IS IPUHATUS pe-
IWEHUsI O CXOJICTBE MJIM HECXOJCTBE Pa3MEPHOrO COCTaBa IIOCEJIEHUM Ha MCCIIEyEMbIX
[TOJIUTOHAX.

JIist Ipyrux MaTeMaTHYeCKUX PacuyeTOB U IOCTPOEHUs IPpadUKOB MCIOJIb30BAIU
cranyaprasle Metoxsl cpaBHenus [Jlakun, 1990] u nporpammbr MS® Office Excel
2003 u STATISTICA® 6.0. Bce ycpeauennbie 3HAYCHMST IPUBOAATCS (¥) co cranpgapt-
HOI ONMUOKOIA.

PE3YJIbTATDBI

CpaBiieryie TPaHCEKTHOrO M PAMOYIIOrO METOJIOB BBIMOJIHSAIN HECKOJILKUMU CIIO-
cobamu. BHauase 11 napHbIX npo6, cobpannbix B 2003 1. kak paMOYHBIM, TaK U TPaH-
CEKTHBIM METOJ[AMH, ¥ MCII0JIb30BAaHHBIX VI CPABHEHUS Pa3MEPHOTO COCTABA, BBIIIOJI-
HIWIM OJHO(AKTOPHBIA JUCIEPCUOHHBIA aHaIU3, TAE€ B KAYECTBE TECTHUPYEMBIX INPU- -
3HAKOB MCIIOJIb30BAIHM IUVIOTHOCTb U CpeJHUN auameTp. /[na oboux moxasaresneit pac-
qeTHas JAUCIepCus (F ), paBHas 12,6 juia rurorHOCTH M 15,8 JUIa cpexnero puamerpa,
ObL1a BBIIIE KpI/ITl/I‘!CCKOI/I (Fp = 4.5 mnsa 6= 0,05 u df = 17). Taxum o6pasom, BIUSHUC
MeTozia c6opa Ha OIEHKH I'UIOTHOCTI/I Y CPEeJHEro pasMepa MOPCKUX exel MOXKHO CUu-
TaTh HocToBepHBIM. IIpU MCII0/Ib30BAaHUM PAMOK CPEJHUE 3HAYECHUSA IJIOTHOCTU U JU-
aMeTpa MOPCKHX eXeil coctasusiu 18,142 4 ak3/M? u 42,1+0,7 mm (n = 649 3k3.), a
IPM UCTIOJIb30BAHUM TpaHCeKT — 7,1#2,0 ak3/m? u 54,0+£0,5 mm (n = 920 k3.). ILioT-
HOCTB, PACCYMTAHHASA 110 JAHHBIM JUIS BCEX TPAHCEKT C noymronos 1-10, 6pu1a eme Hu-
xe, coctassst B 2002 u 2003 rr. 4,7+2,0 u 5,0+1,4 3x3 /M2 COOTBETCTBEHHO.
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Jlanee, € MOMOMBIO KPUTEPUS COMIACUSA A ONEHWIN JIOCTOBEPHOCTD PA3IMUMil pas-
MEPHOTO COCTaBa KaX/I0M mapel mpo6. B 7 mapax pacueTHble 3HAUEHUS MTPEBOCXONH-
JI KPUTUYECKOE (Kkp = 1,36 qa a = 0,05), u B 2-x (mosuron 1+2 rry6unst 4,5 u 8 m)
napax oy 6pln MeHbIne. Takum 0o6pazoM, MeTos c60pa, Kak IMPABHIIO, BIUSET HA Pa3-
MEPHBIA COCTaB BHIDOPKU. YKa3aHHbIE 3aKOHOMEPHOCTH TOJATBEP/IMJIO U CONIOCTABIIE-
HUE€ YCPE/ITHEHHOTO PasMEPHOTO COCTaBa MPOO, B3ATHIX KaX/[bIM M3 JBYX CIIOCOGOB: J10-
CTOBEPHOCTD pasnuuuit (A = 2,49) 6bl1a 06yCIOBIEHA 3HAYUTETHHBIM He060pOM oco-
6eit qmameTpom meHee 35 mm (puc. 2).

A  TpaHcektsi (n = 102 3k3.) ) PaMku (n = 72 3K3.)
9 9
= 8 e 8
3 3
0 0
0 10 20 ‘30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
AuameTp, MM Ouametp, MM

Puc. 2. YcpeHeHHbBIH pa3MepHBIH COCTaB MOPCKUX €Xeil u3 9 11po6, COGPaHHBIX TPAHCEKTOM,
u 13 9 mpo6, COGPaHHBIX PAMKOM, C TEX e yJaCTKOB

Figure 2. Size structure of the sea urchins averaged on 9 samples collected by transects (A)
and on 9 samples collected by frameworks (B) from the same sites

Pacnipenenenue. Ilpu onenke 6aTUMETPUUECKOro pacrpesie/ieHus B MacmTabe ry-
6b1 (0 BCEM TPOGaM, COGPAHHBIM B OJIUH TOJl U OJTHUM METOJIOM) IO JIAHHBIM TPaH-
CeKTHBIX O1eHOK B 2002 r. HanbGobIIME MIOTHOCTh U GUOMAcca OTMEYEHBI Ha IyOu-
Hax Jio 12,56 M, a B 2003 r.— Ha 12,6-17,5 m (tabn. 2). ITo pamouHbIM oneHkaM B 2003 r.
IJIOTHOCTh Ha Pa3HBIX MIYOMHAX OblIa IMOYTH OJIMHAKOBOM, a HanboJee BbICOKass 6Uo-
Macca oTMedeHa Ha mrybunHax 26,1-32,0 m. B 2005 r. Han6Gosiee BbICOKHE MJIOTHOCTb U
6uomacca ormedensl Ha 12,6-17.5 m. B nietom, B 2000-€ IT. IJIOTHOCTH U 6140Macca He
YMEHBIAIUCH C YBEJTMYEHUEM IIyOuHBI, Kak B 1960-1970x rr.

Ha pasupIx no1Mronax rioTHOCTh WM TUIABHO CHMXKAJIACh C TIyOMHOM, WK BO3pa-
crama Ha maybunax 10-15 M, wamn 6bUla NOCTOSHHOM B MMPOKOM JMANIA30HE TIyOHUH
(puc. 3, A-B). Haubosee BbICOKME 3HAYEHUS CpesiHel Macchl 0CO6U YaIe BCEro peru-
cTpupoBaiu Ha rybuHax 10 10 M (puc. 3, I-E). PyHKIMOHAILHOMN 3aBUCUMOCTH MEX-
Ay TUIOTHOCTBIO M CPeHeNH Maccoil He otmeueno (7 = 0,01).

HaubGosnee BbicOKME 3HAUEHUSA IJIOTHOCTU M CPEJIHEI MacChl OTMEYEHbI HAa yyacT-
Kax ¢ 6ojee Wi MeHee OONUPHBIMU 3aPOC/IAMU JJAMUHAPUN; HAUMEHBINNE — Ha yda-
CTKaX O/IMHOYHBIX PACTEHMH namn c6pocos (taba. 3). Bmecre ¢ Tem, pasaudust Mex/Iy
6uoronamu 1o 060UM NoKazaTeIsaM ObIIIM HEJJOCTOBEPHBI.

Jlns mpo6, cO6paHHBIX PAMOYHBIM METOJIOM € OJIHUX U TE€X X€ MoJauroHos B 2003
1 2005 rr. (cm. puc. 1) npu MpakTUYECKH OJTHOM M TOM K€ CPejHel IIOTHOCTH, pac-
Tnpejie/IeHne U3MEHUIOCh OT GIM3KOTro K ciydyaiitHomy (IM=1) kx oT4eT/IMBO arperupo-
BaHHOMY (Ta6s1. 4). OTHOCUTENbHAS TWIOMAAL cKomteHnit (K) BeIpocaa Gosbie, yem
Cpe/IHAs IVIOTHOCTh €Xel B CKoruteHuu (m¥).

3aBHCUMOCTh PA3MEDPOB OT BO3PACTA. AHAIM3 JIUTEPATYPHBIX JIAHHBIX [TOKA3aJ1, 4TO
B KaXX/[OM PErMOHe CPE/IHUE PAa3MEPhI 0COOENH OJTHOTO BO3PACTa, COGPAHHBIX € PA3HBIX
YYaCTKOB, PasJMYIUCh, MHOI/IA 3HAYUTENBHO. B TO e Bpemsi NMpy CpaBHEHWM JlaH-
HBIX, YCPE/HEHHBIX IO KaX/IOMY M3 JIByX PETHOHOB, 3TH Pa3JMuMs ObUIM HEJIOCTOBEP-
Hbl (Tabi. 5). CefoBaTeNbHO, C BBICOKOM JI0€H YBEPEHHOCTH MOXHO YTBEPXK/IATh,
uro B bapennesom mope pasmepsl exeil, ycpe/JHEHHbIE JUIsl PA3HBIX JIET U GUOTOTIOB,
Gynyr noutn Takumu xe, kak B Hopsexckom n OXOTCKOM MOpsIX.
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Tabauya 2. BaruMeTpruecKoe pacipeieaenie KOJMIeCTBEHHBIX 110Ka3aTeNel oCeaeni MOPCKOTO €Xa
B ry6e JlanrbHeseneHelKas B pasHble rojnl. N — MJIOTHOCTb, 9k3,/M% W — cpenHas Macca ocobu, T;
B - 6uomacca, r/m% T - c6opbnI ¢ TpancekT, C - cayyaiHbIA c60p (TonbKO MiIst oneHKu W)
P - c6opel ¢ pamok. J{nanazous IyOUI TOJIOOPAHBI TAKHUM 06pa3oM, aToGbI yOUHbI,
€ KOTOpPBIX 6panu npo6er B 2000-e ., 6bUIM MAKCUMATBbHO GIM3KH K rybunam 5, 10, 15, 20
u 32 M, ¢ KOTOpBIX Gpauy npo6sl B 1960-¢ rr.

’

Table 2. Bathymetric and temporal distribution of quantitative indexes of sea-urchins
in the Dalne-Zelenetskaya Inlet. N - density, ind./m? W - average individual mass, g;
B - biomass, g/m? T - transect collections, C — occasional sampling (for W - estimation only),
P - framework collections. Depth ranges are grouped in such way that depths where
the samples were collected in 2000s were closest to 5, 10, 15, 20 and 32 m where
the samples were collected in 1960s.

Tnyoppd, IToxazareiu Merox ron
"% T. 1960-¢ 1 T. 1970-¢ TC. 2002 T. 2008 P 2003 - P. 2005
2,5-7,5 N 33 35 o 3 19 18
W 37 67 81 67 47 63
B 1253 2345 567 178 893 1134
7,6-12,5 N 24 24 7 5 19 23
A 28 59 34 83 19 46
B 663 1416 238 . 342 - 361 -~ 1058
12,6-17,5 N 22 18 0,1 11 17 34
w 20 39 27 ~70 35 45
B 436 702 3 798 595 1530
17,6-26,0 N 16 5 3 3 15 8
W 22 36 23 70 22 50
B 361 180 69 180 330 400
26,1-32,0 N 4 5 1 0,3 20 -
) w 25 15 101 47 59 B
B 98 75 101 14 1180 N
Cpeanss N 23,6 17,4 4.7 5,0 17.3 20.6
W 28.0 43,2 80,1 87,6 30,4 53.8
B 707,8 943.6 3839 4414 541,0 1060,0

Tabauya 3. 3aBucumocts maoTHoctu (N) u cpeaneit Macce Mopckux exent (W) ot crenenn passurus
JIAMHUHAPUU 110 JTaHHBIM COOPOB paMKaMK

Table 3. Dependence of density (N) and average individual mass of sea urchins collected
by frameworks on degree of kelp development

Crenenb pasBUTHS JAMHHAPHH Yucao mpod N + SE, ak3/m* W+SE, r
3apoc 10 © 21 +4 47+5
Oumuounbie pacrenus, c6pocs 6 16 £ 3 38+ 10
Her 13 18+3 417

Tabauya 4. Onenky pacnpeaesIeHIs MOPCKUX €Xel [0 TAHHBIM C OJHUX U TeX XKe IOJIUTOHOB
B pasHble rofel. Bce npo6ur cobpanbl pamkamu

Table 4. Distribution indexes for sea urchins collected by frameworks from the same control
sites both in 2003 and 2005

Ton Incao npod N o? M m* K
2003 13 171 49 1,1 19 0,10

2005 18 19 367 2,0 37 0,49
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Puc. 3. 3aBucumocTs m1oTHOCTH (A-B) u cpenneil Maccel (/—E) MOpPCKHUX eXel, COOpPaHHBIX PaMKaMH
Ha Pa3HbIX MOJUTOHAX (UMGPHI Jerenant), oT mydunsl. [To ocu abcuuce — mybuHa, M;
10 OCH OpJMHAT — IIOTHOCTD, 9k3,/M> (A-B) u cpeanss macca oco6wu, r (I'-E)

Figure 3. Bathymetric distribution of abundance (A-B) and average individual biomass (I'-E) of the sea
urchins collected by frameworks on different control sites (legend values). Abscise axis: depth, m;
ordinates axis: density, ind/m? (A-B) and average individual mass, g (I-E)

Tabauya 5. Cpennue pasmepnl (MM) MOpckux exeii B Hopsexckom u OXoTckom Mopsx

Table 5. Average size (diameter, in mm) of the sea urchins in the Norwegian Sea

and the Sea of Okhotsk

Permnon

BospacTt, nosHex jger +

1+ | 2+ 3+ 4+ 5+ 6+ 8+ o 10+ I+ 12
Hopgexckoe mope  18+1 2440 30+1 35+1 40+1 45+1 47+1 5142 5442 5642 58+2 57+
OxoTrckoe mope 17+2 2441 29+£2 3712 4242 46+1 5010 53+l 5612 59+4 614 63tH

ITonyyeHHbIE BCIEACTBHE MOJAJIBHOIO aHaIN3a CpPEJHHUE 3HAYEHUS HOPMAIbHBIX
pacupezieJeHui BIIOJIHE COOTBETCTBOBaIM JaHHBIM 110 Hopsexckomy um Oxorckomy
MopsaM. OHM JIEMOHCTPUPOBAIM 3aTyXaHHE IPHUPOCTA C BO3PACTOM U O6GECIIeYUBAIH
XOpoIlee COOTBETCTBUE TEOPETUYECKUX U SMIIMPUYECKUX JAHHBIX (puc. 4; Tabu. 6).
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Puc. 4. S. droebachiensis: HopMaJIbHBIE pacupeJeNeHus, BblJleJIEHHbIE U3 PA3MEPHOTrO PAAA,
HOCTPOEHHOTO 110 00beAMHEHHON BhiGopke. JKUpHas JIMHUS 1OKA3bIBAET CYMMY PACUETHBIX YaCTOT
JUISL KQXKJIOTO pasMepHoro wiacca. ITo ocu aGenuce = inaMeTp HaHiups, 110 0CH OPJMHAT = CIIKCHIIbIE
¢ noMombIo GopMYIIBI (5) YacTOTHI pa3MepHbIX Kiaccos (x100)

Figure 4. S. droebachiensis normal distributions distinguished from pooled size frequencies.

Bold line show sums of calculated frequencies in each size class. Abscise axis - test diameter, mm;
ordinates axis — frequencies (x100) smoothed by moving average (equation (5)

Tabauya 6. Cpennne pasveps! (MM + SD) Mopckux exeli B ry6e JlanbHeseneHenkas
bapennesa mops (110 JlaHuBIM puC. 1)

Table 6. Average test diameters (mm # SD) of sea urchins in the Norwegian Dalne-Zelenetskaya Inlet

Bozpact, moymix Jier
Pasmepnr

7E 8+ 9+ 10+ 11+ 12

HEEEERE

Cpenune 19+3 2622  32+3  39+2  43+£2 4742 5142 55+ 2 5842  62+2 661 6942

Mun.-Makc. 15-21 29-96 27-34 3%2-89 37-45 40-50 42-53 45-61 50-62 51-70 54-68 55-70
JINIT.

H3MeHYnBOCTD pasMepHOro cocrapa. M3-3a CymecTBEHHBIX Pa3IMInil MEXy 1IPO-
6amu, cOGpPaNIBIMM TPAHCEKTHBIM ¥ PAMOYIIBIM METOJIaMHU, MEPBbIE OLUIA UCKIIIOUCHBI
U3 aHAIM3a M3MEHYMBOCTHU Pa3MEPHOro COCTaBa C Nomolneio nporpammer UPC-2.
ITpo6e1, co6pannbie B 2002 1. «Cry9altHbIM» METOJOM, ObUIM BKJIIOUEHBI B aHAJIU3 U
PaBHOMEPHO paCHpeJe/IMINCh MO 3 CaMbIM MHOTOYMCICHHBIM TPYIIIaM (cM. Hmke),
CBUJIETEILCTBYsI 00 OTCYTCTBUM BJIMSHHMSA METOJIUKM cOOpa Ha Pa3MEPHBIN COCTAB.

Bcero 6buin BbLesieHbl 4 rpyiiibl, oobeauHuBIKe 36 11po6, pasMepPHbIN COCTAB 10
1po6 He OblI OTHECEH HU K OJIHOM IpyIe, pa3MepHbIi coctas 1 npoGel Mor ObITH OT-
HECEH K 2-M rpynmam.

CooTBeTcTBYIOMMIA 1-i1 rpyIIIie OJHOMMEHHBIM THII PA3MEPHON CTPYKTYPBI, obbeu-
nuBmmii 11 mpo6, xapakTepusyeTcs aCUMMETPUUNION GMMOAAILHOCTHIO (puc. 5, A).
Bosbioit, ieBblil, MUK IPeJCTaBIeH 0cobamMu quaMeTpoM 20-32 MM, COOTBETCTBYIO-
X Bo3pacry 2-4 roxal (cm. puc. 4; nojgpobHee O COOTBETCTBUM PasMepa U BO3pacTa
cM. OGcyxaenue). Mauelii, mpaBblid, MK MPEACTaBICH OCOGAMU AUAMETPOM 60-70 MM,
COOTBETCTBYIONMMHU BO3pacTy 8 u 6oee JeT.

Crpykrypa 2-ro Tuma, oobeauHuBIero 13 npo6, xapakTepusyeTcs CMUMMETPUYHOM
GUMOAIBHOCTBIO (cM. puc. 5, b). OCHOBY JIEBOTO ITUKA COCTABJISIOT OCOOU AUAMETPOM
26-36 MM (3-4 roga), a mpaBoro, Tak ke Kak M B CTPykType l-ro tuma — 50-70 MM
(crapmre 8 yer).

IEcin cauTarTh, 4TO OCEJAIUE JUYUHOK B ry6e npoucxojmt B aBrycre |Anucumona, 1998], To B sTOM Me-
csille UM MOJKHO HaBaTh M Bo3pacT 1+ (cm. Ta6i. 6) u 2 roxa.
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Puc. 5. Boienennsie (A-I) u 110TeHIMANbHDBIE (A-E) Tuus Pa3MEpHOI CTPYKTYPBI B IIOCEJIEHUAX
MOPCKOTO exa ryon! JlanbHesenenenxas. A-I* YCPEAHEHHBIA PA3MEDHBIN COCTAB TPYIIILI;
J-E: pasmepHsIii cocTaB HauGoIee TUIINYHBIX npo6. Ilo ocu abcumce ~ anameTp naHmmps, My
110 OCH OPJIMHAT — YHCJIO 3K3.

Figure 5. Defined (A-I) and potential (/J-E) types of size structure for sea urchins populations
in the Dalne-Zelenetskaya Inlet. A-I* averaged size structure of groups; J-E: size structure
of typical samples. Abscise axis - test diameter; ordinate axis - number of individuals.

Crpykrypa 3-10 1 4-T0 TUIIOB, OG'bEUHUBIINX COOTBETCTBEHHO 4 u 8 1po6, Tsro-
TEET K MOHOMOJIAIBHOMY pacnpezenenuio (cm. puc. 5, B-T). OcHoBy 3-ro Tumna cocras-
JSI0T 0cobu auameTpom 26—40 Mm (Bo3pact 3-5 ser), a 4ro — 60-70 MM (crapme 8

_JIer).

Cpean ocraBmuxcs po6 ciefyeT OTMETUTD JBA MMOTEHI[UANbHBIX TUIIA, HE BbISB-
JISIEMBIX ¢ TToMolbio rporpammsel MPC-2 u3-3a Masoro uuciaa npo62. IlepBeIit u3 HUX
(110 o6uemy cuery 5-i: puc. 5, J) XApAKTEPUBYETCs IOMMHUPOBAHMUEM 0COBEH Jrame-
TpoMm MeHee 30 MM, UTO COOTBETCTBYET Bospacty 1-2 roga (cm. puc. 4). Bropoii noren-
UMaJIbHBIA THUN (110 obmemy cuery 6-i: puc. 5, 1) XapaKTePU3YeTCsA IOMUHUPOBAHUEM
ocoben mmamerpom 40-60 mm (5-9 ner), cira6o PEJCTABJICHHBIX B TUIIAX 1-4.

Cpennsis miotHocTsb 1U1st TUNOB 1-2 U 4 GbLIA NPUOGIU3UTENHHO OAMHAKOBOMN U CO-
CTaBJIs11a COOTBETCTBEHHO 16+ 2, 19+ 4 1 16 £ 4 5x3/m2 Jlns Tuna 3 oHa 6bu1a Gosee
BBICOKOM, HO OTJIMYUE OT JAPYryUX THIIOB OBLIO HeJocToBepHbIM: 36 * 18 3k3 /M2,

Tuner 1-2 u 4 PErucTpupoBairchk Bo Bce 3 roga HabmoxeHuit. Tumn 3 He 6611 06HA-
pyxen B 2002 r. (Tabn. 7). Mexay 2003 u 2005 IT. MOXHO OTMETHUTH TEHACHIUIO K CHU-
KCHHUIO BCTPEIAEMOCTH THIIA | U yBeIMUYEeHMIO BeTpedaeMocTi Tuios 2-4. U3 IIOTEHIIU-
ILHBIX TUIOB PAa3MEPHOMN CTPYKTYpbI 5-if BcTpeueH Toabko B 2003 1, a 6-&1 — B 2005 1.

? [lporpamma BLIZESET THTI, €CTH COOTBETCTBYIOMAS EMY IPYIIIA COCTOMT HE MeHee 4eM U3 3 pos, cxo-
HBIX JIpYT C ApyroM. B noTenuuanbublit Tun 5 Bomto 2 mpo6el, 2 B MOTEHHATbHbIA THII 6-3, 1o s on-
HOIT u3 1ap A 6bura pasna 1,50 (> 1,36). )
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Tabauya 7. Pacupejiesienye TUIIOB PA3MEPHOM CTPYKTYPbI B PA3HBIE TOJbI

Table 7. Types of size structure frequencies in different years

) 2002 r. 2003 1. 2005 r.
o HYucno npod Y Yucsto npod %o Yucao npod %
1 3 33 7 44 1 5
2 3 33 3 19 7 32
3 0 0 1 6 3 14
1 3 33 1 6 4 18
Hecrp. 0 0 4 25 7 25
Beezo 9 100 16 100 22 100

Ha ocnoBe mpocrpancTBeHHOro pacrpejgeieHust TUOB (Tabia. 8) MOXHO Bblje-
JIATB: BOCTOUHbBIEC NOJUTONbl 3 U 5, rae Tunbl He oGHapyxeHsl (mpo6a ¢ nmoaurona 3
OTHOCWJIACh K TNOTEHITMAJIbHOMY TUITy 5); IeHTpaibHble noiaurous! 4, 9, 11, rae ne
BCcTpevacs Tan 4; 3amagubie nosuronsl (1+2), 6, 7, 10, rae gaHHbBIA THII, Ha0060poT,
MPUCYTCTBOBAL. BO3MOXKHO TakXKe, YTO CYIECTBYET CIIE OJ{HA, «KOJIbLCBAs», IPyIIIa U3
nonuronos 8, 12, 13, rae noMuHUpyeT CTPyKTypa 2-rO THIA.

Tabauya 8. PacripesesneHne TUIIOB pa3MepHON CTPYKTYpBI IO MOJUroHaM, B%

Table 8. Types of size structure frequencies (%) on different control sites

T (1+2) 3 4 b 6 7 8 9 10 11 12 13

1 40 0 40 0 0 20 0 0 33 33 0 0

2 10 0 20 O o AT 40 100 33 33 33 50 100

3 0 0 0 0 33 0 0 33 11 0 0 0

4 40 0 0 0 17 20 0 0 22 0 0 0
Hecrp. 10 100 40 100 33 20 0 33 0 39 50 0
Yucso 1po6 10 1 5 1 6 5 1 3 9 3 2 1

3a ucxmoyenueM 1-ro TuIa, He OTMEYEHHOrO Ha cKalax (Taba. 9), Bce oCcTaIbHbIC
THIBI PETUCTPUPOBAINCH KaK Ha CKalaX, TaK M HA BAJIyHAX, IPUYEM €CJIU TUIbI 3-4 110
060UM IPYHTaM paclipeJieJIsSUINCh OTHOCUTEIBHO PABHOMEPHO, TO TUII 2 TATOTEJ K Ba-
ayaromy rpyaty. CTpykTypbl 1-ro u 3-ro THUIIOB yale BcTpedanach B GUOTOMNAx, I/iE Jia-
MUHApUs OTCYTCTBOBAJIA, CTPYKTYPbl 2-TO M 4-TO TUIIOB OTHOCHUTEJIBHO PaBHOMEPHO
pacIpesessuMch cpei 6GUOTONIOB € HAJIMYMEM M OTCYTCTBHEM JIAMUHAPUM U 110YTH
OTCYTCTBOBWIM B OHOTOIAX, Ijc ObLIN JaMuHapueBble cOpocbl. XapaKTEpHO TaKXe,
4TO MMEHHO CpPEe/Y IOCJIEeJHUX OTMEYEeHa Haubosiee BLICOKAs N0/ NMPO6, HE OTHOCS-
IMXCSA HA K ofHOMY THITy. EjHCTBEHHAs 1po6a, coOpaHHas Ha raJleqHoM rpysre (11o-
amron 3), OTHOCHUJIACH K ITOTEHIUAIBHOMY THILY 5.

B coorsercTBUmM ¢ 6GaTMMETPUUYECKUM pacHpejeIeHUeM TUIIOB MOKHO BBbLIEJUTD
4 pnanaszona mryouH (puc. 6):

— 10 8 M: Tun 1 nouTH He BCTpeyaeTcs, TUN 4 BCTPEYaeT sl 3HAYUTEIBHO Yalle, YeM
Ha JIpyrux myOMHaX, TUII 3 OTCYTCTBYET;

- ot 8 yto 15 m: THi 4 npakTHYecku OTCYTCTBYET, TUIl 3 BCTPEYAETCS UCKIIOIUTEIb-
HO B JJaHHOM JIMAIIa30HE, TOJIBKO 3/[eCb OTMEYEH U ITOTCHIMAIBHBIHA TUII b;

- ot 15 10 27 M: IPUCYTCTBYIOT TOJIBKO TUIBI 1-2;

- or 27 1o 32 m: IIPUCYTCTBYIOT TOJIBKO THIIBI 2—3.
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Ta6jmya 9. Pacupe}[eueuue THUIIOB pa.’!MCpll()f/‘I CTPYKTYPbI B 3aBUCUMOCTH OT I'DyIITA
" CTEII€HH Pa3BUTHUA JIAMHUHAPDHUNA

Table 9. Types of size structure frequencies on different grounds and in biotops
with different kelp development

Ipyur Crerenns pasBUTHS JAMHHADUN

Tun Cranbl Barynnt 0 1 2
1poGLI % 1HPOOB % HpOOLI %o POOBI % 11POOLI Y%

1 0* 0 9 32 6 33 1 20 2 17

2 2 29 8 29 4 22 1 20 5 42

3 1 14 2 7 2 11 0 0 0 0

4 2 29 3 11 3 17 0 0 2 17
Hecrp. 2 29 6 21 3 17 3 60 3 25

Beezo 7 100 28 100 18 100 5 100 12 100
*HecoBliieHne YHeIa Hpod B TAGHMNE | CPYIIAX CBI3AHO ¢ OTCYTCTBHEM JUIS HEKOTOPBIX 11p0G uH(opMain o rpys-
T€ WM JIAMHHAPHUM.
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Puc. 6. Barumerpuueckoe pacrpefie/leHUue TUIIOB PAa3MEPHOMN CTPYKTYpPbI

Figure 6. Bathymetric distribution of different types of size composition of the shrimp

TakuM 06pa3oM, Cpey IIPOCTPAHCTBEHHBIX (PaKTOPOB HauGoJIee OTUETIUBYIO AUd-
(pepeHIMpPOBKY Pa3MEPHOTO COCTaBa MOKa3bIBAET IlyOMHA BIUSHUE OCTAIbHBIX ¢axro-
POB (TEPPUTOPHAILHOE PACIIOIOKCHHUE MOJUroHa, TPYHT, CTEHEHb Pa3BUTHS JIAMUHA-
pHH) IPOSIBJISETCS MEHEE YETKO.

ComocraBieHHe Pa3MEPHOro COCTaBa MPOO, B3ATHIX C PA3HBIX IIOJUIOHOB B OJUH
roJl B OJIIOM U3 4-X BBIAEJICHHDBIX AUANA30HOB mIyoun (Tabs. 10), MO3BONIUIO BLIACIUTD
KaK MMUHMMYM 2 T'PYIIIbI IIOJUTOHOB, BHYTPU KOTOPBIX Pa3MEPHbBIA COCTAB MEHSETCS
GoJsiee WIM MEHEE CUHXPOHHO. B IepByIo BXOJAAT ceBepo-3amajHble IIOJUrOHbI Y Gepe-
ra: (1+2) u 7, Bo BrOpyIo «ocTpoBHbIe» noauronbl 9, 10 u 6. Ioauron 11, cxoxusii ¢
nosuronamu (1+2) u 10, HO HECXOMHBIN C OCTWILHBIMU IIOJIMI'OHAMH, CKOPEE BCETrOo,
cJie/lyeT paccMaTpUBATh KaK IPOMEKYTOUHbBINH. besycioBHO, noyueHHble aHHbIE Cle-
AyeT pacCMaTpPUBATh KaK IPEJBAPUTE/IbHbIE U OKOHYATEIbHBIA BBIBOJ MOXHO Gyner
CJleJIaTh TOJIBKO IIPH YBEJIMYEHUH YHCJIa UCUbITaHui. Tem He menee, 6a3upysCch Ha BbI-
SBJIEHHOM CXOJICTBE, JUISI OIICHKH MHOTOJIETHMX M3MEHEHUU MOXKHO ene Goblie (1mo-
cje pa3bueHds IO JUara3oHaM ITyOMH) MUHMMHU3MPOBATH IPOCTPAHCTBEHHYIO COC-
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TaBJISAIONYIO U3MEHUYMBOCTE, OOBCAMHUB B IIPE/eiaX KakJOoro U3 4 JUarna3oHoB rayOu
JIAHHBIE CO CXOJHBIX I1OJIMIOHOB (Tadi. 11).

Jns pacuera Bce JaHHbIE OLUIM JBaX/bl yCpeAHEHBI. BHavase ObLIM ycpeaHEHbI
IJIOTHOCTh U Pa3MEPHBIN COCTaB Mpo6 BHYTPH OAIIOTO Auanasona mryourn (tadn. 11),
a 3aTeM — MeXJy Jnalia3oHaMd. BbIlloHEHHBIE 3aTE€M pacyeTsl IIOKA3IH, YTO ILIOT-
HOCTb OCTaBaach IIpakTH4yecku nocrogHuoi: B 2003 r. ona 6pu1a paBHa 1612 3k3/ M2,
a B 2005 r. — 20+6 sx3/m% Pacuer pasmepnoro cocrasa (puc. 7) mokasai, 4ro us-3a
HU3KOM cpejHel (YCpeJHEHHOH 110 BCEM IIOJUTIOHAM) YMCJIEHHOCTH IOIIOJIHEHUS 110-
CeJIeHUs TMOCTENeHHO cTapeau. YHUCJIeHHOCTh cTapueil pa3MepHO-BO3PACTHON KOrop-
Tl (0T 60 MM) 32 CueT HAKOIJICHUSI BO3PACTOB OCTABAIACH CTAGMIILHOM, CBUACTEIBLCT-
Bys, YTO OlIpeJleJIeHHEe BOo3pacTa y ocobeil quamMerpoM cBbime 60 MM 110 MX pasmepam
BO3MOYKHO TOJIbKO ¢ TOYHOCTDBIO JJO HECKOJIbKUX JIET.

Bmecre ¢ TeM, HeCMOTpPs Ha HM3KOE CpeAlee 3Ha4YeHHe, Ha HEKOTOPBIX y4acTKax,
HallpUMeEp Ha 1oJIMrone 4, yucjaeHHocTsb nonosHenus B 2005 r. 6bu1a CpaBHUTEIBHO
BBICOKOH (puc. 8). DTH JaHHbIEC MOATBEPXKAAIOT OO MPUHIUII (Pa30BOIl OpraHu3a-
MU TOIYJALMH MOPCKUX €KEH, BLISBJICHIBIA panee Juis OJIM3Koro BUaa S. intermedius
[byssroBCKMIA, 2005].

Tabauya 10. Pe3ynsraThl CpaBHEHUsS] Pa3MEPHOTO COCTaBa P0G, COGPAHHBIX C PA3HBIX IOJUIOHOB.
IToyx ocHOBHOM JMaroHapio (X) — OOIIEE YMCIO UCIIBITAHUN, HAJl HEH — CTEIIEHb HECXOJCTBA.
JKupupiM mpuToM BbLIEIEHDI TAPDLI TOJUTOHOB, NPU3HAHHBIX CXOAHBIMA

Table 10. Results of samples from different control sites comparison. Under the main diagonal (x):
number of tested pairs of samples, above - ratio of common rank to the number of tested pairs
of samples. Bold values shows pairs of similar control sites

loymron 1+2 3 4 5 6 7 8 9 10 11 12 13
1+2 X 1,00 1,00 = 0.67 0,00 1,00 1,00 050 0,00 1,00 1.00
3 1 X 0,00 - B o - = - # = =
4 3 1 X - - 1,00 = 1,00 1,00 1,00 0,50 0,00
5 0 0 0 X 1,00 - - 1.00 1,00 - - -

6 3 0 0 1 X 0,67 B 0,00 0,20 1,00 1,00 1,00
7 2 0 2 0 3 X 1,00 L.0o0 0,75 1,00 1,00 0,00
3 1 0 0 0 0 1 X - 1,00 1.00 - -

9 1 0 1 1 ) 2 0 X 0,33 0,50 1,00 0,00
10 4 0 2 1 5 4 1 3 X 0,33 1,00 1.00
11 2 0 1 0 2 3 1 2 3 X 1,00 1,00
12 1 0 2 0 2 1 0 1 1 1 X 0,00
13 1 0 1 0 1 1 0 1 1 1 1 X

Tabauya 11. Yucio 11po6, UCIIOIB30BAHHBIX JUIS OLIEHKU MHOTOJNETHUX uaMeHenuit B 2003 /2005 rr.

Table 11. Samples number used for analysis of annual changes in 2003 /2005

ToryGunn, m

Hoaurounnt

10 8 or 8 510 15 or 15 10 27 o1 27

(1+2), 7 2/ 1 0/0 3/92 0/0
6.9, 10 0/0 ¥ 78 1/3 0/0
4 2 /1 0/0 0/0 0/0
11 0/0 0/0 1/1 0,/0
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A 2003 . B 2005r.

oON A
oON A&

0 8 16 24 32 40 48 56 64 72 80 88 0 8 16 24 32 40 48 56 64 72 80 88

Puc. 7. Pa3mepHBIil cocTaB nocenreHuit MOPCKOI'O €)a B Pa3HbI€ IO/bI 10 JAaHHbIM PAMOYHBIX c6OpOB.
O6bembl BoIGopok: 810 (A) u 1586 (B) ax3. ITo ocu abcmucce: AUAMETP NAHIUPS, 10 OCH OPJMHAT:
4acToTa BcTpedyaemoctu, %

Figure 7. Size structure of sea urchins population in different years evaluated from framework samples.
Measured individuals: 810 (A) and 1586 (5). Abscise axis: test diameter, mm; ordinates axis: frequencies, %
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4
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Puc. 8. PasmepHplit cocTaB moceeHMIT MOPCKOTO €xka Ha PasHbIX MOTMIOHAX HA rryoune 8-15 m
B 2003 u 2005 rr., Mo AaHHBIM pamouHbIX c6opoB. Ha TUCTOrPaMMax I10 OCH abGCIMCC: AUAMETP, MM;
10 OCH OPJUHAT: IULIOTHOCTD, 3K3 /M2

Figure 8. Sea urchins size structure on different control sites at depths 8-15 m in 2003 and 2005
by frameworks collections. Abscise axis — test diameter, mm; ordinate axis — density, ind./m?
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PynknronasbHIoMi 3aBUCUMOCTH MEXK/Ty TUIOTHOCTBIO MOJIOAH M IUIOTHOCTBIO KPYII-
HBIX eXel (AnameTpoM Jo U cBbime 10 MM COOTBETCTBEHHO) OTMedeHO He Obu10. Tem
He MeHee, P 1UIOTHOCTH KPYIHBIX 0co6eii cBbiue 30 9K3/M? MEJIKUE €XH OTCYTCT-
BOBAJIM.

Ha ckamax moTHocTh Mojoau coctasasna 0,01+0,01 ak3/m?, Ha BaJyHaX -—
0,39+0,15 sx3/m% Hamnbosee 1010THO 3acesieHHble ydacTKH (cBbime 2 9k3/M%) Gpum
CBSI3ANDI € TILKOM (rosimron 3, 2003 r., 8 m), Bastynamu 6e3 naenrudukannu (5, 2003 r.,
12 m) u menxumu Basynamu (4, 2005 r., 11 m).

M3MeH4nBOCTD pasMepHO-BeCOBOro cocrasa. /st cpaBHenus ¢ pesyusraramu 1970-x rr.
[Mponr, 1977| pannbie ¢ puanasonos IyOoun BOKpyr 3nadenuit 5, 15, 20 u 32 m 6br1-
JI IEPECYUTAHDI C TOMOTIBIO (hopMyJIbI (8) ¥ NEPErpynIMpOBaHbI C YYETOM 3aBUCHUMO-
cru ot maccel. B 2002 r. gonsa ocobeit maccoit yo 10 r (uamerpom no 26 MM — BO3pa-
croM 10 3 siet) nanbosiee BLICOKOM ObLia na 17 m 20 M; 1a 32 M 5TH €U MOJTHOCTLIO
orcyrcrBoBanu (puc. 9, A=/). B 2003 r. mo 1aHHBIM TPAHCEKTHBIX COOPOB 3TH €XH He
6bLIM OGHAPYXXEHBI B 3aMETHOM KOJIMYECTBE HU HA OJHOM U3 yKa3aHHBIX IIYOUH (CM.
puc. 9, E-H). ITo ganmniM paMOYHBIX COOPOB, Ha Pa3bIX IyOMHAX UX J0JIs ObLIa 0Ju-
HAKOBOI ¢ HeGobIMMUM npeobaasanrem Ha 15 1 20 m (em. puc. 9, K-H). B 2005 r. 601b-
me Bcero ux 610 ormedyeno Ha 10 m (cm. puc. 9, O-C). B nesiom, paaMmepHO-BECOBOM
COCTaB MOPCKUX €KEH ObLI UpEe3BLIYaHO M3MECHUYUB KaK 10 TOIaM, TaK U MO IIyOuHaMm.

OBCYKJAEHHUE

Pacnpenenenue. Cpeanissi IIOTHOCTb, PACCUYATAHHAS O JAHHLIM PAMOYHBIX yde-
TOB (CcM. TabJs. 2) COOTBETCTBYET 3HAUEHUSAM, IIOJyYCHHBIM B 3TOM e paiioHe B 1960-
1970-e rr. ¢ nmomompio rpancekr [IIpomr, 1971; 1977]. MakcumaibHOe 3HaYeHUe, OT-
Meuernoe Juist o110l BoiGopku (86 3x3/M?), B HacTosmee BpeMsI 3HAUUTCJIBHO BBIIIE,
ueMm patee (okoJo 40 3x3/Mm?), HO yKasaHHas BEJIMYHHA SABJSAETCSA CKOPEe UCKIIOYEHU-
€M, YeM 1IPaBHJIOM: YCpeJHEHHbIe MakcuMaibHble 3HaueHus B 2003 u 2005 rr. Takxe
sapbuposanu ot 30 no 40 sx3/ M2, C APYro¥ CTOPOHbI, 3HAYEHUsA IUIOTHOCTH, MTOJydeH-
HBIE 10 JAHHBIM TPAHCEKTHBIX YYETOB, TO €CTh TE€M Xe MeTonoM, uto u y M.B. IIpon-
114, OKA3aJIMCh B HECKOJIBKO Pa3 HIKE, YEM Y HEro.

Manmble o cpeatiel macce oanoi ocobu, nomydennunie M.B. Tlpormom u namu ¢
HOMOINBIO PAMOYHBIX YYETOB, TaKXKe ropasjio OJMKe K HAIlUM JAHHbBIM, IIOJy4E€HHbBIM
pamMKaMH, Y€M K JaHHBIM 1IOJYUEHHBIMH C TPAHCEKT U CJHy4alHbIM oOpasoM B 2002-
2003 rr.

[TokazaTenn cpeaneil 6uomMacchl MO pe3yibTaTaM HAMIMX TPAHCEKTHBIX YYETOB I10
cpaBHeHMIO ¢ 1960-1970-Mu IT. TakXe 3aMETHO CHU3WINUCb, HO HE TaK CHJIBHO, KaK
IJIOTHOCTD nocenenuit. Pamounpie xe yuernr 2003 u 2005 rr. npojgeMoncTpupoBain
CHJIbHO Pa3HsAIMMECH Pe3y/IbTaThl. 3HAUUTEIbHOE YBEJIUUECHUE CPEJIHUX Pa3MepPOB OCO-
61 1 6UOMACCHI IIOCEJIEHUH MOXET IIPOU30UTH MUHUMYM 32 2 rozxa (cM. Tabu. 2, puc.
7, 9). Cormacio HammM JAHIBIM 110 YUYETY BCEIO MAaKPO3006eHTOCA (3/€Ch ICTAIBHO HE
paccMaTpuBaloTCA), B paje COOBIMECTB MOPCKUE €XU CTaIN JOMUHAHTAMU U Cy610MuU-
HAHTAMU 32 CYET YBEJUYEHMUs OMOMACChHI 1IPH COXPAHEHUH YHUCIEHHOCTH. B coobmect-
BaX K€, IIc OHU U palblle JOMUIHPOBAINA, UX OHMOMACCA YBEJIUIWIACH B eIie GOoJIbIIei
crenenn [IIporm, 1971; PxaBckuit n ap., 2003; 2006; bpuraes, Pxasckuit u jp.,
2006].

Panee |Pxasckuii u ap, 2003 a; 2004 u ap.| Ha ocroBanuu IIOJTy4EHHBIX JIalHbIX
6bula BBIIBUHYTA IMIIOTE3a, YTO, €CJIH HA0JII0[aeMble U3BMEHEHUsI CBS3aHbl C BO3AEUCT-
BHEM BCEJMBIIETOCS KAMYATCKOTO Kpaba, TO OHM MOTYT ObITh OOBACHEHBI CJIEAYIOLHM
ob6pasomM. Ila oTkpbITBIX MIOBEPXHOCTSIX MOJIOAbL CKEU BBICJACTCS, I03TOMY 3/€Ch
YMEHBINAETCS IVIOTHOCTD IIOCEJIEHUH, 0OCOOEHHO 32 CYET MEeJIKMX K3eMILISPOB, Han6o-
Jiee JIOCTYUHbIX JUISL BbIEJAHUsI KPaOoM, a TaKKe IIPOMCXOJNUT IlepepaclipeiesieHue
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eXed B CTOPOHY YOexuI (IIPOMEKYTKOB MEXTY KaMIISIMU, TPEIIUH, 3aPOC/ICH MaKpo-
(pUTOB), YTO B I€JIOM [TO3BOJIAET MOIEPXKUBATH YHCIEHHOCTD MOCENEHUs Ha CTaOMIb-
HOM YpOBHe.

Bosee feTanpHbIi aHAIN3 IOJYYEHHBIX JaHHBIX HE TOJBLKO HE ONPOBEPraeT 3Ty TU-
MOTE3y, HO M MO3BOJISICT C €€ IMOMOMbBIO OOBACHUTD Pl (PAKTOB.

Bo-11epBbIX, €CIH HOIYCTHUTD, YTO IIPH TPAHCEKTHOM METOJ€ THIATEJbHOCTh cOopa
OblIa OJIMHAKOBOM (@ TOJBKO NP TAKOM JONIYIEHUH BO3MOXXHBI KaKHe-IMOO CpaBHe-
Hus1), BO3HHUKAET BONpoc, Hackonbko M.B. IIponn HexoyduThiBan ocobei MasbiX pas-
MepoB: Maccoit Jio 10 r rm puamerpom 5o 26 mm. Cyus 110 €ro rucrorpaMmmam [ITporm,
1977], ara kareropus 6bUIAa IPEACTABIEHA JOCTATOYHO ITOJIHO U Ha HEKOTOPBIX IyOou-
nax 6buta Jomunupyonieit. CorlacHO K€ HAlIMM JIAHHBIM C TPAHCEKT, J0Jis 3TOU Karte-
ropuu ObIa OY€Hb HU3KOM, B TO BPEMs KaK B paMKaX OHa OblIa CPaBHMMOWM CO 3HAYe-
HusAMH, ykazanHeiMU M.B. Ilpormom (cM. puc. 9, E-H). I[logo6Hoe npoTusBopevne Xo-
poIIO OOBSICHSICTCSI C TOUKH 3PEHHs IepepacnpeieIcHus eXKel B CTOpony yOexuu: B
1960-1970-e rr., korja KamM4aTcKoro kpaba TOJIbKO HAYMHAJIM BCEJIATb, MOJIOJb €Xa
CIIOKOIHO OOMTAJIa Ha OTKPBITHIX NoBepxHOCTAX mrybxe 10 m. B 2000-e rr., korna Kpab
CTJI BXXHBIM KOMIIOHEHTOM NPUOPEKHBIX COOOUIECTB, €ro MOTEHIHAILHBIE XKEPTBDI,
MEJIKHEe €K, CTUIM KOHLIEHTPUPOBATBCA B YOEXKUINAX, HE 11011aJ[as B 110JI€ 3PEHUS BO-
J0J1a3a, YYHUTBIBAIONIEro 6€HTOC Ha 6oabmuX miomajakax. OTKPbITHE y MOPCKUX €Xel
OTPHLIATEJBIIOrO XEMOTAKCHCAa HAa KpaboB u omapos [Mann et al., 1984| nossonsier
HPEUI0JIOKNATD, YTO KOHIICHTPAIUA MOJIOJU B YOEXHIAX IIPOUCXOJUT aKTUBHBIM 06~
pPasoM 3a CYET MUTpaNUif, KOTOpblE 3TOT BMJ| BIIOJHE CIIOCOOEH OCYMECTBJATD
[ponm, 1977 n ap.|.

Jlnst gpyrux paiioHoB MypMmaHa IpM HMCCJIEJOBAaHUU II0JIHOTO JHalla3oHa IIyOuH
YKa3bIBAIOTCA 3HAYEHMs IUIOTHOCTH B 6-30 5k3/ m? [Amucumona, 1998; MumoTtuH,
2003 |. MakcumasIbHBIC 3HAUCHHs, KaK IpaBuio, BappupyloT ot 40 no 72 5k3/M2%; 3Ha-
uenus B 180-200 3x3/M? orHOCATCS K KOHIy 1930-x rr. [Ky3uenos, 1946]. Ymenbime-
HHE IUVIOTHOCTH 32 3TO BPEMsI MOIVIO IIPOM3OUTHU BCIEACTBHE MHOI'OJIETHEIO CHHIKEHUS
cpeaHerofioBeix Temneparyp [Anmcumona, 1998]. IHeabss uckaounTh, YTO pasauyus
CBSI3aHBI M C METOJ[AMH OIIEHKH, KoTopble B pabore B.B. Kysnenona, x coxanenuio, He
yKa3aHBbI.

B Hopserun, B ec 10xubIx paonax, B 1990-x rr. cpeansisa mIOTHOCTb COCTABJISANA
52,2 5k3/M2, B ceBepHBIX — 26,1 ak3/m? [Sivertsen, 1997], HO UMEHHO B I0KHBIX pai-
OHaxX ObUIM OTMEYEHBI €€ CHJIbHbIE KOoJeOaHUs, CONPOBOXAAIOMMECS Pa3BUTHUEM 3a-
pocieii JJaMUHapUM, paHee YTHETEHHBIX MOpckumu examu |[Sivertsen, 2006]. ¥V Boc-
rtoy”oi Kanajpl, riie nepuojnyecku o6pasyiorcs «ppOHTBI Bbl€JJaHUSA» HA TPAHUIIE C
JAMUHApUel, MaKCUMaJbHas IUIOTHOCTb JOCTHUIAET ele OOJbIMX 3HAYeHUH —
280-500 ax3,/m? [Brady, Scheibling, 2004; Gagnon et al., 2004 |, npuuem ymep6 Bogopoc-
JIIM CTAaHOBUTCS OIYTHMBIM TOJIBKO IIO JIOCTYDKEHHMM ITOPOroBOM Guomaccel B 65 kr/ M2
[Gagnon et al., 2004]. C yyeToM 3TUX 3HAYE€HUI MPEJCTABAAETCH, YTO CTAOMIBHOCTD
CHCTEMBI «BOJIOPOCJIM — MOPCKME €XH» Ha MypMalcKkoM rnobepexkbe |Anucmumona,
1998] ob6ycyioBiieHa OTHOCUTEIBHO HU3KOM INIOTHOCTBIO €XXE€M, He IIPUBOJAIEH BHava-
Jie K BBIEJJAHHIO BOJOPOCJEH, a 3aTeM — K IMOe/NN eXel BCJIEJCTBHUE «BOJIH XXU3HU»
[Sivertsen, 2006 | wiu snuzooruil [Auncumosna, 1998].

JlaboparopHble HCCI€OBAHUS II0KA3aIA, YTO HAJIMYHE XUIHHUKOB, B YaCTHOCTU
KpaboB, IPUBOJUT K arperupyionieMy OTBETY, IMOBBLINAIONEMY 3aITUTy KPYIHBIX OCO-
6eil, KOTOpBIE, B OTJMYHUE OT MOJIOJU, HE MOTYT HAHTU TIOAXOMASIIETO YyOEeKHINa
[Bernstein et al., 1983]. B jaHHOM KOHTEKCTE, C Y4€TOM OTKPBLITHUS Y €X€il OTpHIa-
TEJILHOTO XeMOTaKcHca Ha Kpab6oB u omapos [Mann et al., 1984], na6monaemoe ycu-
JIEHUE arperanyu, Tak e Kak U o6CyKJaeMoe BbIIE Nepepacnpe/ie/ieHUe MOJIOAA B
CTOPOHY YOEXHII, MOTYT PacCMaTPUBATBCA KaK OTBET Ha IIPOJOJDKAIONIEECs: paccelie-
Hue B bapenniesom Mmope kamuaTckoro kpaba. BMecre ¢ Tem, pyrue XUIHUKY, HaIpPH-
Mep 3y0aTka, MUTAsACh B arperanusax, HAHOCAT OOJBIIMH ymepO YHCICHHOCTH €XKEH,
9eM IIPpU IIMTAaHUM CIIyYalHO pacupezeneHHbiMu ocobsamu [Hagen, Mann, 1994].
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YBennuenuve arperupoBalioOCTH PACIIPEICACHHS 3a CYCT IPCHUMYIECTBEIHOIO BO3-
pacTaHusi OTHOCUTEILHON IUIomaaun ckoruleHui K (cMm. Tabi. 2) MoxeT ObITh CBA3AHO
¢ yBesimaeHueM cpejuunx pasmepos B 2005 1. 110 cpaBaenmio ¢ 2003 r. (cm. puc. 6, 10).
bosee xpynmbivM 0co6sim TpebyloTcst 6oee OGUMPIHbBIC «KOPMOBBIC YIaCTKU», U 3TO
HPHUBOJIUT K YBEJIMIEHUIO PACCTOSTHAMN MEXY OCOOSMU; B TO K€ BpPeMsl IS THUCTBINA Xa-
PakTep pacupejeseHusi IPYHTOB U KOPMOBBIX OO'bEKTOB — BOJOPOCJIECH — YAEPIKUBAET
CKOIUICHMSI OT PACIIOI3aHUsl U NPEBPAIEHUS arPErMPOBANHOro PacHpeACICHUs B CIIy-
JaiiHo-Mo3anuHOoe. Kpome Toro, no mepe pocta Bce 6osbine exei OKMAAET yoexuma,
CTAHOBSACH GoJIee JIOCTYIHBIMU JUISi CO0Pa: BEPOATHO 3TO OCHOBHAS IIPUYHUHA yBeJJe-
HMsl CpeAHEH IIOTHOCTH CKOIUIeHui m* (cMm. Tabu. 2).

3aBUCMMOCTb pasMepoB OT Bo3pacTa. CymecTByIOT JBa OCHOBHBIX METO/A OIEHKU
BO3PACTa MOPCKUX €XEH: 110/ICUET PErMCTPUPYIOIUX CTPYKTYP HA IUIACTUHKAX ITAHIH-
psl M aHaIM3 9acTOT PACHPE/EIEHNs Pa3MEPHBIX KIaCCOB. Y KaXKOro U3 JBYX MCTOAOB
ecTb HepocTtatku [Anucumona, 1998; Russell, Meredith, 2000], u IIO3TOMy Haubosee
1e)1ecO06Pa3HO UCIIONB30BATh UX KOMOMHAIMIO. Beicokas koppessuus (2 = 0,997),
OTMEYeIasl MPU HCCIEJOBAINM HOPBEXKCKUX eXed oboumu Mmerogamu |Sivertsen,
Hopkins, 1995], naeT ocHOBaHMsT cCUUTATh BBINOJHEHHbIE OIEHKU BIIOJHE HAIEXKHBIMH.

AJsisrepHaTUBHBIE, GJIM3KHE JAPYT K JPYIY, OLIEHKH upusojaTca B paborax M.B. Ilporr-
na [1977] u ILA. Atncumonoit [1998]. Cormacio nx maHHbIM, 32 2 rofia € JopacTa-
er B cpeaneM g0 24 mm, 3a 4 — 10 45 MM, u 3a 6 set — g0 60 MM. OIeHKH OCHOBAHBI
UCKJIIOYUTEBHO HA AaHAIM3E Pa3MEPHO-YACTOTHOTO pacIpejiesIeHus («MeTOo) BEPOsT-
HHOCTHOM Oymarn»).

/I mpoBepKkM METOAUK MOKHO HCIOJL30BaTh JaHHble 3a 2003 u 2005 rr., noJy-
YEHHDBIE C OJIHUX U TeX ke Tovek (cM. puc. 7). Tak cpeannit pasmep 1-if MaccoBoii ko-
roptol 2003 1. coctassit 20 mm, a B 2005 . — 31 mm. CnegoBaTebHoO, CpE/IICro[0BOM
NPUPOCT COCTABJIS 5,5 MM, UTO B 3HAUUTEILHO GOJIBINEH CTEIIEHH COOTBETCTBYET JaH-
HpiM Tabsun 3-4, yem paraeiM M.B.Ilponma n H.A. Anucumosoii.

ITpu noapanmuBanUu OCEBUICH MOJIOAU B akBapuyme |Anucumona, 1998 vepes roa
II0CJI€ OCEJIAHUsl IMaMETP MaJIbKOB COCTaBHJI 8 MM, a B Mae CJeAyonero roga — 18 mm.
B asrycre, B coorBercTBum ¢ npeuioxxennbiM  H.A. AHHCHIMOBOI ypaBHEHHEM 3KCIIO-
HEHIMJIBHOIO POCTA, €XKHU JOJLKIBI ObUIH JopacTi 10 20 MM, 4TO ONATH-TAakU B GOML-
IEe CTENEHN COOTBETCTBYET JAAHHBIM TaOIHUIbI 4.

Bmecre ¢ TeM, «HENOABMKHOCTB» CTaplIeil pasMepHO-BO3PACTHON KOTrOpTHI (CM.
puc. 7, A-5) oa10311a4HO YKa3bIBAET, UTO OIlCHKA BO3pacTa M0 Pa3MEpIIOMy COCTaBY
NPUMEHMMA TOJIBKO VISl MJIAJIIMX BO3PACTOB. JTa BEJIMYMHA COBIAJAET C BO3PACTOM
8 ser, KOTOpOoMy cOOTBETCTBYET pasmep 51 MM: jaHHAs KOropra, Oytyd MaJIOYHCIICH-
nou B 2003 r., B 2005 r. cTasia MacCOBOM. YKa3aHHbBIC pasMep U BO3pACT MOYTH TOYHO
COBIAJIAIOT CO 3HAYCHHUSAMH, ITOJNy4eHHbIMU i HopBexckoro mops — y ocobeit crap-
ure 8 Jiet u kpynnee 50 MM aBTOPBI MOIVIM OIIPEAEIIUTH BO3PACT TOJIBKO IIyTEeM I10JiCYe-
Ta perucTpupylomux crpykryp [Sivertsen, IHopkins, 1995]. IIpeaenbipiii Bo3pact, 1o
pasubiM onenkam, Bapoupyer ot 20 [Pelletier et al., 2001] xo 50 ner [Russell et al.,
1998].

JloKam3ays 1mornoJIHeHHUSI. Creayer nosHOCTBIO COMIACUTHLCS ¢ MHeHHueM M.B. IIporn-
na [1977], uro «upeamnonoxenue o CTAIlMOHAPHOM XapaKTepe TOMYAAIMNA He MPHIOo-
XKHMO K JIAHHOMY BULy». BO MHOTOM 3T0 06YCJIOBJIEHO JIOKQAIM3AIMEH TTOTIOTHEHUS, TJie
MOXKHO BBIZACIUTDL JIBC COCTABJISIOUIME: IIPOCTPAHCTBEHIIYIO M MCXKTIOLOBYIO. Mexroso-
Bas U3MEHYMBOCTD IIPOSABJIAETCA B OTCYTCTBHUU Ha GOJIBINMUHCTBE I1IOJUTOHOB OO IHE-
Hust B 2004 1., cOlpOBOXAAIOMEMCsI yBEIMUECHHUEM cpeanux pasmepos B 2005 r. (cMm.
puc. 7). Bmecre ¢ Tem, naauuue Monoau Ha roaurore 4 8 2005 r. yKa3bIBACT, 4YTO B OT-
ACJIBHBIX paiioHax nonoaHenue B 2004 r. mpoucxoaniIo U, CJIeJOBATENBHO, pemaontyio
poJib urpai He (akTop roja, 06yCIOBINBAIOMMI MAIOYHUCIEHHOCTD JUYAHOK, A ax-
TOP MPOCTPAHCTBA.

[IpuypoueHHOCTbh HanbGoJI€€ IUIOTHBIX MTOCENEHUNH MOJIOAU K TajIbKe M MEJKUM Ba-
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JlyHaM, CKOpee BCEro, CBsI3aHa ¢ HAaMOOJbUICH IUIOMAJBLIO MOTEHIMAIBHBIX yOexKuIl, B
KOTOPBIX OHA OOMTAET B IIEPBOE BPEMS IIOCJIE OCENAHUS [ITpomn, 1977; Dumont et al.,
2004]. AxasormuyHoe pacripenenenue Habmoganioch u B Hopseruu, rue jaHo, 3aHsroe
PaKyleUHO-TPAaBUMHLIM TPYHTOM, HacCesJa MPEUMYIIECTBEHHO MOJIOAb AUAMETPOM
8-12 MM, OHO KJIacCH(PUIMPOBAIOCH Kak 30Ha pekpyros [Sivertsen, Hopkins, 1995].
Tak xe, kak ¥ Ha noyuronax 3-5 (cm. puc. 8), Ha 3TUX y4acTKaX BMECTE C MOJIOJBIO
MOXET OOUTATh HEOOJIbIIOE KOJUICCTBO B3pOCabIXx ocobeil. [lomuMo oTcyrcTBus nox-
XOJAINEro TPyHTa, NPUYPOYEHHOCTh MOJIOJU K mryouHaMm 8-12 M MOKeT ObITh cBsI3aHA
C €ee MOBBIEHHOW BbDKHBAEMOCTBIO Ha KOPAUIMHOBBIX BOJOPOCISIX 110 CPABHEHHUIO C
coobmectamu tamunapun | Lambert, Harris, 2000; Balch, Scheibling, 2000]|. Bmecre
C TeM, OTCYTCTBHE €€ 3HAYUTEJLHOTO KOJIMYECTBA HA MOKPBITHIX JIUTOTAMHUEM BaJly-
Hax 3al1aJ{HOM YacTH IryGbl TOBOPUT O TOM, YTO HA JIOKAJIMU3ALMIO IIOIIOJIHEHUS BIIMIAET
HE TOJBKO 3TOT (pakTop. .

[TockobKy KaHHHGAIM3M Cpeid MOPCKUX €KEW JJAHHOIO BUJIa — «HOPMAJIBHOE sB-
Jgerue» [Anucumona, 1998], To orcyrcTBHE MOJIOJU IIPU BBICOKOU IUIOTHOCTH CTap-
LIHMX COPOAMYCH MOXET OBITh CBSI3AHO UMEHHO C HUM.

IIpocTrpancTBEeHHAS M3MEHYUBOCTh PA3MEPHOIO CcocTaBa. TUIbI pa3MEPHOM CTPYK-
TYpBI (CM. puc. 5), BbIAEJIEeHHbIE JUIs IyObl [JlaibHE3eIeHeNKasl, UMEIOT MO aHAIOrOB
B JApyrux paiionax (o Mypmane cm. nmxke). B 6onpmuncrse parionos sanusa Cs. Jlas-
perrus [Himmelmann et al., 1983] mMakcumanbHble pasMepbl €Xeil He IPEBBINAIOT
60 MM; TOJBKO B BEPXHEH YaCTH 3CTyapUs CYNIECTBYIOT 1IOCEJIEHUS C I1IyJIbCUPYIOIIM
(MpOMCXOASIUM pa3 B HECKOJIBLKO JICT) ITOMOJHEHUEM, T/I€ OCHOBY COCTaBJIAIOT 0COOH
nuamerpom 50-70 mm. ITpn OTCYyTCTBUM IMONOTHEHUs pa3MePHas CTPYKTypa TaKUX IO~
ceseHuii HartomuHaer tai 4 (cm. puc. 5, I). B cpexneil yactu scTyapust BCTPEJaroTCst
nocesenusi ¢ GMMOJANIBLHBIM pacnpejeaenueM (Tunnr 1-2 Ha puc. 5, A-b), Ho npaBbIi
NMK NpejcTaBiaeH ocobamu auamerpom 30-50 mm.

IOxnee, B paitone Hopoit Illornammuu [Scheibling et al., 1999], pasmepnsbIii co-
cTaB omnpejensiercs: «ppontamu Beleganus». [locenenus nepes ¢pouTOM, BHyTPH CO-
006mecTBa JJAMUHAPUH MTPEACTABIEHBI IPEUMYIECTBEHHO CPEHUMHU OCO0AMU UaMeT-
pom 10-20 MM; B HEGOJIBIIOM KOJUYECTBE IIPUCYTCTBYIOT €XKU JUAMETPOM 30-50 MMm.
HauGonee xpymnnbie 0co6u COCPEOTOUCHDI B oGractu ¢pponTa, Ha rpaHHIIE MEXTY CO-
obIecTBaMM JJAMUHAPUM M KOPAJITMHOBBIMU «ITyCTOMAMM». 31€Ch TOMUHMUPYIOT €XHU
30-50 MM, yBEJIMYMBAIOIHECS 110 Mepe pocTa o 40-60 mm. 3a npejesamMy QpoHTa, B
coOo0IIECTBE «ITyCTOLICH» BHOBL JOMUHHUPYIOT ocobu auametpoM 10-20 Mm. B oiimune
OT MOCEJeHHI BHYTPH JaMHHapUil ocobu cBbime 30 MM 3/1€Chb IOYTH OTCYTCTBYIOT.

B Hopserun [Sivertsen, Hopkins, 1995] neBocroponne-acumMmerpuyHoe O6uMo-
JQJIBHOE pacIpe/ie/ICHUE OTMEUYEHO TOJBKO JUISl PEKPYTHBIX y4acCTKOB, IIPUYEM MO/bl
1-ro nuka cocraBasgioT 14, a 2-ro — 34 mm. ITocenenus «mycromeii», Tak xe kak u'y Ho-
Boit [llomianxuu, HpeACcTaBJeHbl IPEUMYIIECTBEHHO MEJIKHMMU OCOOAMU JHAMETPOM
20-30 mMM. B Kakoii-TO cTEneHu ee MOKHO PacCMaTpUBaTh Kak aHaior 3-ro tuma (cM.
puc. 5, B) co cmemenuem Ha 10 mm BreBo. [lepexoanbie ob6nacTu Mex/ay JaMUHAPHUs-
MU ¥ «IIyCTOIIAMM» (QHAJIOT «(PPOHTA BbICJAHHUSA») IIPEICTABJIEHDBI IOJIUMOJILHBIMU
noceseHus MM, rae ocobu auamerpom 30-60 MM BcTpeyaloTcs ¢ TpUOIM3UTENBHO OJU-
HAKOBOM YaCTOTOM.

Takum o6Gpa3oM, B HaUOOJBIIEH CTEIICHW Pa3MEPHBIN COCTaB IIOCEJIEHUI TIyObl
JlanbleseneHerKas CX0/ACH C TAKOBBIM BEPXHEH yacTH acTyapHus peku Cs. JlapenTus.
PacrionoxxeHHble Ha OKpaMHaX apeasa, IPU CXOJHOM I'MIPOJOTUYECKOM PEXUME, OHU
XapaKTEepPU3yIOTCS B HACTOSAIEE BPEMS CPABHUTEIBHO HEBBICOKOU IUIOTHOCTBIO, KPYII-
HBIMU JA¢(PUHUTHBHBIMU Pa3MEpPaMH Y IPEPBLIBUCTBLIM IONOJHEHUEM, 06YCI0BINBAIO-
mMUMHI GMMOZIAIBHOE paclpeie/IeHHe.

PynxnumonayipHas cTpykrypa. Mrak, HeCMOTpsi Ha CPAaBHUTEJBHO KOPOTKHUH II€pU-
o/ HaGIIOEHMIA, ITOJyYEeHHBIC JaHHBLIE ITO3BOJIAIOT NPEJACTAaBUTDL (PYHKIHOHAIBLHYIO
CTPYKTYPY A@/JbHE3EJEHEIIKUX IMOCEJIEHNH CIeyIomuM o6pa3om.



IMocenenust ry6er Jlanbuesenenenkas MOXNIO pa3buTs Ha 2 rpymsl. B nepsyio rpym-
ITy BXOJSAT TaK Ha3bIBA€MbI€ 30HbI PEKPYTOB, PACIIOJOKEHHbIE HA TaJIbKE€ U MEJIKUX Ba-
JIyHaX BOCTOYHOM 4yacTy ry6ul. Ilonosmenue 31ech IPOUCXONUT PETYISIPHO, OCEBIIAs
MOJIOZb 3aHUMACT MHOTOYMCJIECHHBIE YOEXKHUINA, KOTOPBIC MOKHAACT IO MEPE pOCTa
BBHJTy MX HEPUTOAHOCTH. /IS 5THX yyacTKOB Hanbosiee XapakTepHO pa3MepHoOe pac-
IIpe/ieJIeHNe, COOTBETCTBYIONEE TOTEHMaNbHOMY ThIry 5 (cMm. puc. b, /). Boibsmuacr-
BO ©XKCH, IMOKMHYBIINX yOEKUIA, YHUUTOXKACTCA XUITHUKAMH, YTO CIIOCOOCTBYET OCBO-
GOXIEHMIO TUTONAeH o HOBbIe reHepanuu. [1ogo6HbIe IoceneHus CYMECTBYIOT Uy
ApPYrux BHJIOB, HAIIPUMEP JBYCTBOpPYATOro Mosunocka Mercenaria stimpsoni [Ceimn,
1995], n popmupylorcs onu, Kak NpasuiIo, Ha NepUdEpPUH paiioHoB COCPEOTOYCHMUSI
B3POCJbIX 0cOGeli. B TeueHne nepBbIX JIeT XXU3HU OHU MOTYT WJIH YHUUTOXKATHCS TOJI-
HOCTBIO, WJIM COXPAHATBCSI B HEOOJIBIIOM KOJIMYECTBE: UMEHHO C 3THUM MOXET OBbIThb
CBSI3aHO Pa3sHOOOpa3ue pPa3MEpPHOro COCTaBa, PETHCTPUPYEMOE B 30HAX PeKpyTOB
[Sivertsen, Hopkins, 1995].

JLi1st BTOPO# rpyIIIIBI IOCEJIEHUI XapaKTePHO IIPEPBIBUCTOE, Pa3 B HECKOJBLKO JIET,
TIONOJIICHME, MIUPOKO PACIIPOCTPAHEHHOE CPEIM MOPCKUX exXel poaa Strongylocentrotus
[Himmelman et al., 1983; Ebert, Russell, 1988; Ebert et al., 1993; Morgan et al., 2000].
MoJionp 1OSIBIASETCS B TE€YEHUE HECKOJbKHUX JIET, 3aHUMAS OTHOCUTEJIHLHO HEMHOIO-
JncaeHHbIe yOexuma Ha mrybunax 8-15 m (em. puc. 6). ITo Mepe sanonnenus y6esxu
NOSABJICHE HOBBIX M€HEPAIUI IIPEKPamaeTcs, U MOoAPacTaloNUe eXH HaYMHAIOT Pac-
IIPOCTPAHATBCA JIO IIYOUHBI 27 M, CMEMMUBAsACHh C HEMHOTOUMCIEHHBIMU B3POCIIBIMU
ocobGsimu ctapuie 8 set, popmupys pasmepnyio cTpykTypy l-ro tuna (cm. puc. 5, A).
ITpu 5TOM €M NMPOAOIKAIOT MPUAEPKUBATHCS YOEXKHUI| B CBA3U C HAIUYUEM MHOTO-
YHMCJIEHHBIX XUITHUKOB — PbIO 1 KpaGoB.

Coracno 6osee paHHUM HCCIEIOBAHUSM, HaUbOJIEe BBHICOKAsI IO MOJOAM (Mac-
coit 10 5 r) 6bl1a oTMeueHa Ha mrybune 15 M [IIponm, 1977]. B cocenneii ry6e Tepu-
6epka B 2002 r. Mmoo/ JuameTpom meHee 15 MM rarke GbUIa OTMEUEHA Ha wrybrHe 9 M
[Mwmnorumn, 2003|. ¥ 3anagnoro CaxaauHa MOJIOAb Apyroro Buja poja — S. intermedius
B 1997-2000 rr. konnenrpuposanack Ha rybune 5-8 m [Bysnosckwuit, 2004]. B Cpenu-
3€MHOM MOpe HanboJiee HHTEHCUBHOE OCE/laHHe MOJIOAY IIPABUILHOTO exa Paracentro-
tus lividus mpoucxoput na ray6unax 5-10 m [Hereu et al., 2004|. Bce atn ¢akro! yka-
3bIBAIOT, YTO KOHIIEHTPAIMsI MOJIO/AW HA IPOMEXYTOUHBIX IIyOMHAX SIBJISETCS CKOpee
IIPABUJIOM, Y€M HICKJIIOYEHHUEM.

[Tprunnel npexpamenys IOMOMHEHUsT MOTYT ObITh JIOKAIbHbIE U pEruoHaIbHbIC.
IlepBbie cBsIzaHbI C O6OCTPEHUEM MEXBO3PACTHON KOHKYPEHITUU B yOeKMIax: ocefa-
IOImasi MOJIO/b WJIN IT0€AA€eTCst 60Jiee KPYITHBIMI COPOIMYAMU, MM UMEET OIPAaHUYeH-
HBIN JIOCTYI K pecypcy. B monb3y pannoii Touxku 3peHust CBU/IETEJILCTBYET MPaKTHYEC-
KU TIOJIHOE OTCYTCTBUE MOJIOIA IIPH BBICOKOU IUIOTHOCTH B3POCJIBIX OCOGEH U «HOP-
MJIBHOCTb» KaHHUOAIM3Ma. PernoHajibHbIe IIPUYUHBI CBSI3aHBI C MEKIOJOBBIMUA M3Me-
HEHHUAMY B HAIIPABJICHUN TEYCHUH, CIIOCOOGCTBYIOMUMHE WIH IPEISTCTBYIOIMMH CHAG-
KEHUIO noceseHni snunHkamu [Ebert, Russell, 1988; Morgan et al., 2000]. 3to nox-
TBEPIK/IAET 3aPErMCTPUPOBAHHBIN 110 JAHHBIM U3 Pa3HbIX PaiioHoB MypMaHa riepexo ot
NPaBOCTOPOHHE-ACHMMETPUIHOTO (JJOMUHUPOBaHUsT ocobeit ramerpom 50-70 mm) pac-
npenenenus B Hayane 1990-x rr. [Cennukos, Matomkun, 1993] 6umoznanpHOMY [Mu-
motuH, 2003] 1 nocexyomeit o6parHoii TeHneHMe (cM. puc. 7, b). Bmecre c tem, pe-
TyJIipHOE MOTIONIHEHHUE HA BOCTOYHBIX y4acTKaX 6OJIblIe CBUACTENLCTBYCT B HOJIb3Y JIO-
KaJIbHBIX IIPUYHH.

Ilo mepe pocra MOpcKHe XU PAaCIPOCTPAHSIOTCS BO BCEM JMAIIA30HE IyOHUH OT
MEJIKOBObA 10 28 M (cM. puc. 6), MpojoKas CMEMUBATHCSI € B3POCABIMU OCOBAMU:
¢popmupyetcsa crpykrypa 2-ro tuma. Ha tex yuactkax, rae B3pPOCJIBIX 0CcOOel He ocTa-
ercsi (BBIMUPAIOT OT CTAPOCTH MJIM MUTPHUPYIOT B JIPYTHE MeCTa) dbopmupyercs crpyk-
Typa 3-TO Tuna, IOCTENEHHO MePeXoAsimas B MOTEHIMAILHBINA THTI 6 1 gatee — B Tumn 4
(cm. puc. 5, BT, /). He uckmo4eHo, 4yTo MOCIEJHUN THIT opmupyercst He TONIBKO 32
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CYET IMOCTCICHHOr0 pocTa 0coGei, HO M BCICJCTBUC MX MUTPALUM Ha yJacTKH, He-
yroGHble s 6onee Menkux ocobeit. Hanpumep, Ha caMbIX GOJBIMUX U HA CaMbIX Ma-
JIBIX TIYOUMHAX BCTPEYAETCS UMEHHO 4-i1 THII pa3MEPHOM CTPYKTYPHI, a U3 3-X cirydaen
perucrpauyu THoB 1-2 na mrybumnax o 8 M aBa OTHOCATCS K BOCTOUHOMY IIOJIUTOIy 4,
IJle CAMOCTOSITEIbHbIE TIOCEJIEHHS KPYITHBIX 0CO0eil OTCYTCTBYIOT (cM. puc. 6; Ta6. 8).
BeposiTHO, OCBO€HME HOBBIX YYaCTKOB OCYIIECTBJIAETCS B IIPOLIECCE €XKETOJHBIX CE30H-
HBIX MUIPALUii, OTMEYEHHBIX JyIsl Jannoro paiona [[Iponm, 1977].

B nesom Tun yHkimoHansHoM cTpykTypsl [Byanosckumii, 2005] moceneHui ryoor
JlajipHe3eeHenKas cJeiyeT pacCMaTpUBaTh Kak cMemaHHbii. CHiibHEe BCETO BhIpaXxe-
Ha IPOCTPAHCTBEHHAS CErPEralys, MPOSIBIAIONAsACs, BO-TIEPBLIX, B HAJMYUH MOCTOSIH-
HO U IIPEPBIBUCTO ITOIOJHIEMbIX IIOCEJE€HUH, IPUYPOUYEHHDIX K Pa3HOMY THITy TPYHTA,
¥, BO-BTOPBIX, B 3aBUCUMOCTHU PacCIIpe)eI€H!sl HEKOTOPBIX TUIIOB Pa3MEPHOU CTPYKTY-
pBI OT IIYOUHBI, HE3aBUCHUMO OT Trojia uccaenosanuit. CUHXpOHU3aNUs MPOSIBAICTCS B
NyJIbCAIMN TIOTIOJTHEHUs, NPHUBOJAIEH K CMENEHUI0 MOAAIbHBIX PasMEPOB BIIPABO
(cm. puc. 7). M, HakoHeln, pa3myns B pa3MEPHOM COCTABE Pa3HBIX I'PYIII IIOJUTOHOB
3amaoi yact (cM. Tabi. 10) ykaspiBaioT Ha 371eMEHTDI (Pa30BOCTH, CBA3AHHOMU € pas-
HBIMU 3TAllaMU Pa3BUTUA nocesieHnil [Bysnosckuit, 2004 ].

3AKJIIOYEHHUE

Cpenusas IJIOTHOCTb MOPCKHUX exel S. droebachiensis B ry6e JlanbHesenenernxas
(17-19 sx3/m?) B HacTosimee BpEMsl HaXOJUTCS B JUAIIA30HE 3HAYEHUM, 3aPETUCTPU-
POBaHHLIX JUIs APYruX paitonos Mypmaria u ceseproit [Hopserun. Bmecre ¢ Tem, ona nu-
xe, yeM B 10xxHoi Hopserun u y Bocrounoit Kanaapr. Cpasuenue ¢ qanabivu 1960 rr.
HE 110/J[a€TCs OJIHO3HAYHOHM MHTEPIIPpETANMH: HanboJiee BEPOATHO, YTO B CBSI3U B BCE-
JICHMEM KaM4aTCKOro Kpaba IMpou30ILIo MpepacipesieicHue ocobei MaIbIX pa3MepoB
C OTKPBITBIX IIOBEPXHOCTEH B yOeXKHUINA.

CpejtHue TeMIIbI pOCTa 3TOro BUJIA Y BOCTOYHOro Mypmana Takue xe, kak B Hop-
Bernu 1 Oxorckom mMope. KoppexkTHoe omnpejenenue Bo3pacTa BO3MOXKHO 10 8 JeT.
ITocnepHsas pasMepHO-BO3pacTHasg KOropra (IMaMeTpoM 55-70 MM) mpejacTaBieHa He-
CKOJIBKMMH BO3PACTHBIMHM KJIACCAMM, Pa3JIMYUMBIMM TOJBKO IIO PETUCTPHUPYIOIHUM
CTPYKTYpaM MaHIUps.

ITononHenue noceseHUN JOKaJIM30BaHO B NMPOCTPAHCTBE U BPEMEHM: PETYIAPHO
IOITOJTHAIOTCS YYAaCTKU, IIPUYPOYEHHBIE K FaJIEUHOMY M MEJIKOBAJIyHHOMY I'PYHTY B BOC-
TOYHOM YacTy ryoul. ITocenenus na KpynmHbIX BaayHax B 3aIlaHOM 4acTH ry0Obl MOIOJ-
HAIOTCA HEPETYISAPHO.

PazmepHBIl cOCTaB IOCEJIEHUI B HAaHOOJIBIIEH CTEIIEHU CXOJE€H C TaKOBBIM 3CTya-
pueB peku Cs. JlaBpenrus, rae Taxke npeobiagactT GHMMOIAIBLHOE pacIpe/esIeHuC.
B npyrux ucciaeroBaHHBIX YacTAX apeaja IpeobsafiaeT MOHOMOJAILHOE pacrpeeie-
HUe, CBA3aHHOE ¢ (OPMUPOBAHUEM «(POHTOB BbIEJAHUSA» JJAMUHAPHUU.

Ilpeanonaraercsi, yTo (pyHKIHOHANLHAA CTPYKTypa ITOCEJECHMI XapaKTEepHU3yeTCs
HaJIMYMeM 2 TUIIOB: PETyJSpPHO IONOJIHAEMBIX MMOCEJEHUH MOJIOJBIX 0cOOel 1 Hepery-
JIIPHO IIOIIOJIHAEMBIX II0CEJIEHUH B3POCIJIBIX OCOOEH, T/ie MOJIOJb, Ocejas Ha IITyOMHaxX
8-15 M, nmocTenenHo pacIpOCTPAHAECTCS BBEPX M BHU3, CMELIMBASICh C OCOOSAMH CTap-
me 8 ner. [locnennue, B cBOIO Ouepesb, IO MEPE POCTA MUTPUPYIOT Ha MIyOWHBI 0 4
u cBbine 28 M, rjae opMHUPYIOT CaMOCTOATEbHBIE TTOCEICHUS.

Pa6Gorbl 6bUIM BBIIOJHEHBI B pamkax loxiporpammsl «KccienoBanue nmpupozsl
Muposoro okeana» esepanbHON 1eneBoil mporpaMMbl «MHUPOBO# OKeaH», a TaKxkKe
npu (UHAHCOBOM MOJJEPKKe NMporpaMmbl «PyHIaMeHTaIbHbIE OCHOBBI YIIPABJICHUS
OGHOIOTMYECKUMU PECYPCAMU» U 9KCIEAUIUOHHBIX rpaHTOB PP D

Mgt 6narogapnnt 3a nomomb npu c6ope u obpadorke marepuana Casunxuny O.B,
Antoxunont TU., Mapuny M.H., Bpuraesy TA. (U193 PAH), Kysemuny C.A., 3ye-
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sy I0O.A., (MMBH KHIJ PAII), Pui6rukosy IT.B. (MO PAH), XKanxan A.3., Macrenanosoit
9.B. (MI'Y), Ipeuxo O.B., Xannanosoii JI.A, HUsanosy O.1I0. (KI'Y), Bacunbeby A.B.
(MI'TIY) u Orypuosy A.IO. (BHUPO).
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