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Bapuauun nponopuun Tena y ascgaysmug
Thysanoessa raschii (Crustacea, Euphausiacea)
u3 bapeHueBa u JlanTeBbIX Mopen

C.®. TumodheeB

Mypmanckuii mopckoii buonoeuueckuti uncmumym, Konvckuti nayunwiti yenmp, Poccutickaa Axa-
demusi Hayk, yn. Braoumupckas, 17, Mypmanck, 183010, Poccus, e-mail: timofeev@an.ru

PE3IOME: Ananu3 pa3MepHBIX XapaKTepHUCTHK 3Bday3uun Thysanoessa raschii (M.
Sars, 1846), moitmanusix B bapeniieBom Mope u mope JlanTeBrIxX, MoKas3ai, 9TO HpH
OJIMHAKOBOI 00IIeH AIMHE Tela PauyKu pa3IndyaroTcs Mo AJIHHE Kapanakca, abloMeHa U
TEJNbCOHA, T.€. OTMEUYECHBl U3MEHEHHUS B AJNIOMETPUU POCTA KUBOTHBIX, BXOIAIINX B
cocTaB pa3HbIX nomysinuil. [Ipeanonaraercs, 4To 3TO CBS3aHO C HEOAMHAKOBBIMHU KOP-
MOBBIMH YCIIOBUSIMH, B pe3yJIbTaTe 4ero y ocobeit n3 Mops JlanTeBrIX, C OJHON CTOPOHEI,
MIPOMCXOANT YMEHBIIICHUE AIUHBI a0JI0MEHa, HO C IPYTOi — YBEJINYEHHE [UINHBI TETIHCO-
Ha M Kaparakca.
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Morphometric differentiation in euphausiid,
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ABSTRACT: We examined the morphometric differentiation in Arctic krill, Thysanoessa
raschii (M. Sars, 1846), collected in the Barents and Laptev Seas. At the same total body
length, the lengths of the carapace, abdomen and telson were different in euphausiids from
the two populations. It is suggested that a shorter abdomen length and longer carapace
and telson in the Laptev Sea versus the Barents Sea specimens may be a reaction to
unfavourable conditions, especially food scarcity.
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Brenenne JlenoButoro oxeana (Jlomakuua, 1978).
Osdaysuuna Thysanoessa raschii (M. bolbllas NpOTSXKEHHOCTH apeana 03HAa4aer,
Sars, 1846) — am¢ubopeanbHblii 60peaib- 4YTO BUJA NPEACTABIEH HECKOJBKMMH IOIY-

HO—apKTI/I‘IGCKI/Iﬁ BUO, IINPOKO pacmpocTpa- JAOUIMH, CTAlUU KOTOPBIX XapaKTCPU3YIOT-
HEHHBIM B TOM YHCJIC B MOPSIX CCBCpHOFO CA OTINYUAMHU 110 OCHOBHBIM OKCAHOJIOTH-
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YECKHM IoKa3aTelsiM. B cBsI3M ¢ 3TUM MOX-
HO MPEAIONIOKUTb, YTO nomyssiuuu T. raschii,
HaceJA0Nie BOJOEMbI, YCIOBHS B KOTOPBIX
3aMETHO Pa3JIngarTcs, OyayT OTIMYATHCS MO
MOp(HOMETPUIECKIM MapaMeTpaM BXOASIUX
B MX COCTaB )KMBOTHBIX. JlJIT IPOBEPKH JdaH-
HOM THUIOTE3bl MBI BHIOpanu HOMysIsnuu 7.
raschii u3 bapenuesa mMopsi u mops Jlanre-
BBIX. YKa3aHHBle MOpsS HaxXxoJsATcs Ha pac-
crosHuu noutu 3000 kM apyr OT Apyra, oT-
nenensl apxunenaramu Hosas 3emns u Ce-
BepHas 3eMJIsl, MeXy KOTOPBIMU HaXOIUTCA
Kapckoe mope. CucteMa IUPKYJISIITUA BOJI-
HbIX Macc B CeepHoM JlenoBUTOM OKeaHE
TaKoBa, YTO BOJHBIE Macchl bapeHiieBa mops
1 Mopst JIanTeBbIX HUKAK HE CBA3AHBI APYT C
npyrom (Cyxoseit, 1986). B cBsizu ¢ 3TuM,
UCX0ld U3 OOUMX MPUHIIUIIOB OpPTaHU3aNH
(YHKIIMOHAIBHONW CTPYKTYPHI apeaia meja-
rudeckux BunoB (bexnmemumes, 1969), M
MOXXEM IpeAroiaraTb, 4YTo TPyNIUPOBKHU 7.
raschii B mopsix bapenmneBom u JlanTeBbix
MPEeACTaBIAIOT CO00I He3aBUCUMBIE IO IS~
uuu. B bapeHueBoM Mope pauku KpyTriblid
roJl oOMTAIOT MPU TEMIIEpaType BHILIE HYIA
(3—10°C), B mope JlanTeBbIX — IPH OTpHIIa-
TEJIHHOW MIIM OJU3KOU K HYJIIO TeMIlepaType.
BereranuonHnslii neproa (GUTOMIAHKTOHA B
BapennieBom Mmope mponomxaercs 3—4 mecs-
I1a, ¥ TOJI0Bast IEpBUYHASA IPOTyKIHS JOCTH-
raet 100-120 rC/m? (CaBunos, 1990), B Mope

JlanteBpix — 1-2 wmecsia u 40-60 rC/m?
(Tankuna u ap., 1994; Tumodeen, 1998).
bapenneso mope mist 7. raschii — pemnpo-

NYKTUBHAs 00JIaCTh, TJe payku pa3MHOMKa-
IOTCS €3KEro{HO; Mope JlanTeBsIX A0Jroe Bpe-
Msl CYUTAJIOCh AJis 9B(ay3un 001acThio CTe-
punbHOTO BhIceneHus. OgHako oOHapyXeHue
B MOp€ JlanTeBBIX AWM, TUHIUHOK U B3POCIBIX
oco0eit T. raschii 3acTaBisieT CYUTATh U ITOT
paiton CesepHoro JlegoButoro okeana o06-
JJaCThbIO PA3MHOXCHUA OJI1 JAHHOTO BHUJA
(Timofeev, 2000).

Ienp HacTOsAIMICH PAaOOTHI COCTOHUT B TOM,
YTOOBI IPOBEPUTH, JCUCTBUTEILHO JIU Pa3iiu-
YHsl B YCIIOBUSAX OOMTaHUs BBI3BIBAIOT y 3B(day-
suuael T. raschii ©3MEHEHUS B MOP(POMETPH-
YECKHUX MOKA3aTeIIsIX.

Marepuaa u MeTOIbI

Martepuan a1 paboThl coOpaH B (eBpae
1983 r. B ro’xHOI1 yacTu bapeniieBa Mmops (cxema
PacIoJIOKEHUS CTAHLIUK IIPUBEJIEHA B CTAThe:!
Tumodees, 1987) (17 peiic HUC “/lansuue 3e-
JeHIbI’) U B aBrycTe—ceHTssope 1993 r. B Mope
JlanTeBbIX (CXeMa pacIoIOKEHHUSI CTaHIMH ITPH-
BelleHa B crathe: Tumodees, 1995) (peiic APKT
IX/4 HAJI “TlonsipiutepH”).

IIpoOr1 3001UTaHKTOHA OTOMpanu B bapen-
11eBOM Mope koHndeckoii cetbio MKC—80 (rmio-
11416 BXOAHOTO 0TBepcTHst 0,5 M2, CTOPOHA SUeH
kanpoHoBoro cura 500 Mkm), B Mope JlanTeBbIx
ceTbo boHTO (TUTOIIAa h BXOAHOTO OTBEPCTHS
0,28 M2, cTOpoHa stuen KanpoHoBoro cuta 200
MKM). OOnaBNIHMBa M CIOW BOJHON TOJIIH OT
riryounsl 100 M 10 TOBEPXHOCTH (KOCOH JIOB),
npoObI pukcupoBain 4%-M pacTBOPOM HEUT-
pajibHOTO (opMaIMHA.

[ox Bo3nelicTBUEM KOHCEPBUPYIOIINX JKH /-
KOCTEH pa3Mepsl Tella pakooOpa3HbIX 3aMETHO
menstiores (Kulka, Corey, 1982); uro0sr m30e-
JKaTh BIMSHUS 3TOTO (hakTopa, Bce mpoosl 00pa-
OaThIBaJIM Yepe3 [Ba Mecslia nocie Gpukcalum.

PaukoB n3mMepsuIx 0/ CTEPEOMHUKPOCKOIIOM
MBC-10 npu yBenudeHuu B 8 pa3. 3zmepsnu
cienyronye napamerpsl (Mauchline, 1980): 1)
0011IyI0 JUTMHY TeJla — OT KOHYHKA pOCTpyMa
1o koH1a tenscoHa (TL), 2) nmuHy kapanakca —
OT KOHIIa pOCTpyMa J10 KoHI1ia kapamnakca (CL),
3) nnuny tenbcona (Tel). [pu ananuse mopdo-
METPHYECKHUX XapaKTEPUCTHK PAYKOB UCIIOIb-
30BaJIM TAKXKE pacyeTHBIE TapaMeTpsl: 1) Ay
abnomena (AL = TL-CL-TeL), 2) unaekc aud-
¢epenuanmu D.1. = TL/(AL-CL) (Farber-Lorda,
1990).

KoppekTHblil aHanu3 pa3MepHbIX XapakTe-
PHUCTHK BO3MOXKEH JIMIIb B TOM Clly4ae, eciu
CPaBHHBAIOTCSI )KUBOTHBIE OJTHOTO Bo3pacTta. B
npobax n3 bapeHiieBa Mopst 0OHapy>KEHBI 0CO-
6u pasmepom ot 10 mo 30 mm, mops JlanTe-
BBIX — OT 18 10 28 MM (JIMUMHKK B JaHHOM
pabore He paccmarpuBanuchk) (Tumodees,
1987, 1995). Hanbomnblee KoIn4ecTBO dBda-
y3UHJ B 00CHX MOMYJSAIMAX MPUXOIUTCS Ha
pasmMepHbIi kinacc 20—-23 MM, YTO COOTBETCTBY-
et Bo3pacty 1+ (poOsimesa, binsanueHko,
1982); pauku 3TOro BO3pacTa W SIBISIOTCSA
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00BEKTOM HamuX uccienoBaHuil. Takum 00-
pazom, B paboTe UCTIOIB30BaHbI IaHHBIC I3MEPEHUH 35
oco0eit T. raschii n3 bapenuesa Mops 1 26 U3 MOps
JlanTeBbIX.

Panee Ob110 TTOKa3aHo, 4TO y HGapeHIIEBOMOPC-
KuX 9B(ay3uu/1 B3aUMOCBSI3U MKy MOphoMeTpu-
YEeCKMMH NapamMeTpaMH He 3aBUCAT OT M0JIa PauKOB
(dpoo6sitieBa, Tumodees, 1990). B cBsizu ¢ atum, B
MIPOBEACHHOM aHAJIN3€ pauyky Pa3HOTo MoJia CYUTa-
JIMCh UICHTUYHBIMH 110 MOP(OMETPUYECKUM MOKa-
3aTeIIsIM.

Pe3yabTarsl

B rabnune | npuBeaeHs! JaHHBIE, XapaKTepHU3y-
IOIUE CTaTUCTUYECKUH “TIOPTPET” CpeaHero npea-
craBurens T. raschii (B Bo3pacte 1+ npu JuinHe Tena
20-23 mMM) u3 0GapeHIEBOMOPCKOM MOIMyJSIHNA U
NONyJsinuy u3 Mopst JlanTeBslx, a B Tabnune 2 —
Ppe3yIbTaThl OLEHKH IOCTOBEPHOCTH Pa3Inius yKa-

Mope JanTeBbix (Laptev Sea)

1
1
6,0+0,5
26,2

D.I.
1,5696

TelL
10
3,4
4.7
3,8+0,14
0,4624
12,2

AL
10
8,0
12.4
10,4+0,46
1,4774
14,2

CL
26
5,8
9,8
7,0+0,18
0,9605
13,7

TL
26
20,0
23,4
21,640,2
1,0955
5,1

3aHHBIX TapaMeTpoB 110 kpureputo Cteronenra. Jlo-
croBepHble oTmuns (p < 0,01) oOHapyKeHBI TOJIBEKO
JUIS JUTMHBI Kaparakca, TeJIbCOHa M MHeKca tudde-
penrmanuu (D.1.). Pasnuuus mo amuHe abaomMena, B
NPUHINIE, TAK)KE MOTYT CYMTATHCS BIIOJTHE 3HAUH-
MBIMH, XOTSI CTEIICHb JIOCTOBEPHOCTH HECKOJBKO
Hiwke (p < 0,05, Hop > 0,01); mpu 3TOM y paduKkoB K3
Mopsi JlanTeBEIX BCe OKa3aTelH, KpOMe JTHHEI a0-
JIOMEHa, TPEBHIIAIOT aHAJOIMYHbIE MOKa3aTeln y
paukoB n3 bapeHuesa mopsi.

JUTHHA TeNbcoHa, D.1. — nnaexc auddepeHnuanuu (CM. TEKCT), 1 — KOJHIESCTBO H3MEPEHHBIX

Obcy:xxnenue

Taxkum 06pa30M, PE3YIAbTATHI CTATUCTUYCCKOTO
aHaJin3a CBUACTCIILCTBYIOT, UTO CYHIECTBYCT HEPAB-
HOIIGHHOCTH TpeacTaBuTeneit 7. raschii 3 pa3HbIX
HOHyJ'ISII.[PIfI. OTta HCPABHOLCHHOCTD IMPOSABIIACTCA B
TOM, 4YTO IO BO3,Z[€I>1(JTBHCM HCOAUHAKOBBIX YCJIO-
BUI OOUTAHUSA y pAYKOB MEHSIOTCS IIPOTIOPIIUH pa3-
JIMYHBIX YacTei TeJa, T.C. IPOUCXOAAT UBMCHCHHSA B

BapeHueBo mope (Barents Sea)

D.I.
35
3,0
7,3
4,4+0,13
0,7880
17,9

TelL
35
2,0
4.0

3,3+0,09
0,5492
16,6

AL
35
10,0
13,0
11,4+0,17
1,0050
8,8

CL
35
5,8
7,5
6,4+0,07
0,4094
6,4

TL
35
20,0
23,0
21,240,2
1,0962
5,2

AUTIOMETPUH POCTa.

Hns anTapkTiueckux 3Bdaysunn Euphausia
superba Dana, 1852 o6Hapy»XeHO, YTO TIPH IITHTEITh-
HOM TOJIOIaHUH Y PAayKOB CHIDKAETCs Macca Tela,
YMEHbIaeTcs 00mas JuHa ((peHOMEH, Ha3BaHHBIH
“orpumarensHbM poctom”) (Ikeda, Dixon, 1989;
Nicol, 2000; Alonzo, Mangel, 2001; Daly, 2004) u
muametp a3 (Shin, Nicol, 2002). [Tpoucxoaut 3To
BCJICZICTBHE TOTO, YTO HE3aBHCHUMO OT TeMIIEpaTy-
PBI 1 HAJTMY WS AN PAYKH TPOAOIIKAIOT JINHATD, U

(Statistical characteristics)

paykoB, min, max ¥ mid — MHHUMaJNbHOE, MAKCHUMAJbHOE U CpeAHEee 3HaUCHHE M3MEPEHHBIX mapamerpoB, SE — ommbka cpenneii, y — cranpapTHoe oTkiIoHeHue, CV —
CTraTucTnyeckunii nokasartenb

K03 GUIHEHT BapHaLHH.
TL — body length; CL — carapace length; AL — abdomen length; TeL — telson length; D.I. — differentiation index; n — number of euphausiids measured; min, max and

mid — minimal, maximal and mean parameter, respectively; SE — standard error; y — standard deviation; CV — coefficient of variation.

Ta6auna 1. PazmepHsie XapaktepucTuku 3Bdaysuun Thysanoessa raschii B bapeHnieBoM u JlanteBbIx MOpsIX.

TL — o6was qmuHa tena, CL — minna kapanakca, AL — nqnnna abnomena, Tel
Table 1. Size characteristics of euphausiid Thysanoessa raschii in the Barents and Laptev Seas.

n, 3K3.
min
max

mid+SE

CV, %
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Tabsuuma 2. YpoBeHb JOCTOBEPHOCTH Pa3IU4UN
pa3MepHBIX mapameTpoB Thysanoessa raschii u3 ba-
peHieBa u JlanTeBbix Mopei.

TL — o6mas anuna tena, CL — niuna kapanakca, AL —
nnuHa abgomena, Tel — mnuna Tenbcona, D.1. — unaexc
muddepeHunanum; n — KOJIUYECTBO M3MEPEHHBIX pad-
KOB; t — smnupuyeckuid kpurepuid CTbloJleHTa; p —
YPOBEHb 3HAUUMOCTH.

Table 2. Level of significance for differentiation
between morphometric characteristics in euphausiid
Thysanoessa raschii from the Barents and Laptev
Seas.

TL — body length; CL — carapace length; AL —
abdomen length; TeL — telson length; D.I. —
differentiation index; n — sample size; t — empirical

Student’s criterion; p — level of significance.
MapameTp n t p
(Morphometric

characteristics)

TL 61 1,41 > 0,05

Cc 61 3,10 < 0,01
Tabd 47 2,04 < 0,05, Ho > 0,01
Telson 45 3,00 < 0,01

D.l. 44 3,10 < 0,01

pecypcsl, He0OXOANMBIE ISl ATOTO IIpoliecca,
YepraloTcsl U3 BHYTPEHHUX PE3EPBOB, B TOM
YHCJIE U3 MBIIICYHBIX TKAHEH (PenMyILecTBEeH-
HO 13 HanboJjee MyCKYJIMCTOH 4acTH Tejla —
abmomeHa). [Ipu 3ToM 00BEM KIIETOK B MBIII-
nax ymenesmaercs (McGaffin et al., 2002;
Cullen et al., 2003); 6o1ee TOHKHE MEXaHU3MBI
MOKa He uccienoBaHbl. CXOTHBIE MPOLECCHI
BBISBJICHBI M Y CYOTPONIMYECKUX BUIOB 3Bday-
3UWA: TIPH TOJIOIAaHUN y PAdKOB MaJaeT Macca
1 yMeHbIaeTcs ooutas umHa tena (Hosie, Ritz,
1989).

B mope JlanreBeix 7. raschii obecniedeHsl
NUIIEBBIMH pecypcaMH B TOpa3fo MEHbLICH
creneHu, 4yeM B bapenunesom Mope. B netHuit
MeproA 3/1eCh MOTYT (hOpMHpOBaThCS IISTHA
(UTOILIAHKTOHA IOCTATOYHO OOJIBIION IIOTHO-
CTH (KOHICHTPAIMS XJIOpOpHIUIA @ TOCTUTAeT
4,25 mxr/i; Springer, 1994), oqHako BereTanu-
OHHBII ITepHo HenpoaonkuteneH (1-2 mecs-
na; Tumodees, 1998), u pauku B TeueHne 60IIb-
IIeH YacTH rojja BEIHYKAEHBI T0JI0JaTh, HAX0-
JSICh TIPH 3TOM B aKTUBHOM COCTOSHHH. T.
raschii criocoOHBI MUTATHCS 300TJIAHKTOHOM H
JETPUTOM CO JTHa MOpsl, HO faxe B bapeHre-
BOM MOpE B 3UMHHH NEPHOJ CYTOUHBIN paru-

OH PAaYKOB COKpAIIAeTCs MPUMEPHO B YETHIPE
pasza 1o cpaBHEHUIO ¢ TeTHUMH Mecsiamu (Tu-
Mogee, 1991). B mope JlanTeBbix Onomacca
300IIJIaHKTOHA IrOpas3/io MeHbIle, yeM B bapen-
neBoM mope (Tumodeen, 1998), u Bpsan nu
STOT MHIIEBOH Pecypc CIIOCOOEH MOIAepKu-
BaThb MeTabonu3M 3B(hay3uua Ha BBICOKOM
YpOBHE B 3IMHEE BpeMS.

CrnenoBaTenbHO, MOXHO BBIIBUHYTh pabo-
YyI0 THNOTE3y, 4YTO UMEHHO KOPMOBBIE YCIIO-
BHA ONPEACTAIOT HEPAaBHOLECHHOCTD 1. raschii
n3 mops Jlantesrix u bapeHuesa Mops 1o Mop-
(dbomeTpuueckuM mnokaszarensM. Kpome Toro,
HAIlIF TaHHBIE TI03BOJISIOT IpeAroIaraTs Oouee
CJIOKHBIM XapakTep BO3JEHCTBHUS FOJI0IaHNS HA
MopdomeTputo 3Bay3uua. C oaHOM CTOPOHEI,
HE/I0CTaTOK ITUIIEBBIX PECYPCOB BEJET K pacxo-
JIOBAHHUIO MBIIICYHBIX OEKOB, PEHMYIIICCTBEH-
Ho B abnomere. C Apyroii CTOpoHBI, OTCYTCTBHE
KOpMa BBIHYK/JaeT KMBOTHBIX 00Jiee aKTUBHO
HepeMeIaThCs, YTO BeIeT K U3MEHEHUIO JIOTH
TeNbCOHA B 00111eM pa3mepe Tena. iHsIMu ci1o-
BaMH, I3MEHEHHS B aJlTIoMeTpuH pocta 7. raschii
CBSI3aHBI C [IPOLIECCaMH, BEKTOPBI KOTOPBIX HMe-
IOT Pa3HOE HalpaBlIeHUE, HO TIEPBONPUYNHA Y
HHUX OJJHa — HEIOCTaTOK ITHIITH.

BnusHue ronogaHus Ha pa3Mephl Kaparnak-
ca HeoOXOIMMO HUCCIIE0BATh OTETIBHO, 3TO OCO-
OCHHO Ba)XHO, OCKOJIBKY MIMEHHO 3TOT Tapa-
METP HMCIIONIB3YETCs B MOMYJISAIIMOHHBIX UCCIIe-
JIOBaHUAX B KaUECTBE MOKA3aTeNs 00IIero pas-
Mepa padkoB. [oka >ke MO>KHO BBICKa3aTh Ipe/I-
MOJIOXKEHHE, YTO €CJIM MPU TOJOAaHUU JJIHNHA
Kaparakca IpoI0JKaeT YBeITHUNBAThC, a JUIs
TaKOTO YTBEP)KICHUS €CTh ONpe/eICHHBIE OC-
HoBaHuA (Tabxn. 1, 2), To Torma pauku mpu
OJIMHAKOBOM OOIICH JJIHHE Tea, HO ¢ pa3HOi
JUIMHOM Kaparakca J0JKHbI UMETh Pa3HbIi BO3-
pact: ocobu u3 Mops JlanTeBsIx crapiie Tako-
BBIX U3 bapeHiesa Mopsi.

M3MeHeHme aloMeTpUH pocTa MpH Hello-
CTaTKe MUILIEBBIX PECypcoB, 0OHAPYKEHHOE Y
9BGay3uusl, MOXKET OBITh KBATU(QHUIUPOBAHO
Kak (PeHOTUIMYECKasl TIACTUYHOCTh, 00ecIe-
YHBAIOIas BBDKMBAHHE B YCIOBHUSX KojeOa-
TEJBHOTO peXHMa MPOAYHHpOBaHUS (UTO-
IUTAHKTOHA — OCHOBHOTO HMCTOYHHKA ITHIITH
Juis padkoB. B ocHOBe (heHOMEHA JEKHT HC-
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[I0JIb30BAHUE BHYTPEHHUX PE3EPBOB IIPU HE-
MpeKpamareics aKTUBHOCTA >KMBOTHBIX.
OtuM 3BOay3unIbl OTINYAIOTCS OT APYTHX
MacCOBBIX oOWTaTeneil mnenaruaim — BeCIOo-
Horux pakos (Copepoda), riiaBHO# aganTaiu-
en KOTOPBIX K CYHIECTBOBAHHWIO B aHAJIOTHY-
HBIX YCJIOBHUAX ABJIACTCA CTaausA (bI/IBI/IOJ'IOFI/I-
yeckoro nokos (Anexcees, 1990). Haxonscs B
COCTOAAHWU Auamnay3bl, KOIECMOAblI HEIMOJABMXK-
HO “BHCAT’ B BOJHOH TOJIIIIE, IPU 3TOM HEUT-
paiibHas TUIaBy4YecTh 00eCIeunBaeTCsl 3anaca-
MH JIMITU/IOB M BOCKOBBIX 2(UPOB (Harpumep, y
Calanus hyperboreus Kroyer, 1838 mumusi
coctaBisioT A0 60 % OT cyxol maccel Tena;
Scott et al., 2000). IBdhay3unapr — 6osiee KpyI-
HbIE JXUBOTHBIE, pa3Mephl KOTOPBIX Ha MOps-
JIOK TIPEBBIIIAIOT pa3Mepsl Koneno. B cBsi3u ¢
9TUM JUIsl IOAJIEP>KaHUS HEUTPaIbHOU IUIaBY-
yecTH 3B(day3uuaaM TpeOyOTCsS 3HAYUTEIBHO
OonpIlvie 3amachl JUMHUIOB, BUAMMO, IPEBBI-
mraronie 50 % ot maccel Tena. Co3gaHue Ta-
KHX 3aI1acoB, CKOPEE BCETO, TPOCTO HEBO3MOK-
HO (comepxanue MunuaoB y 1. raschii B cepe-
JAWUHE 3UMBI B BapeHHCBOM MOpPE HE MMPEBhIIIA-
et 40 % ot cyxoit macchel Tena; Sargent, Falk-
Petersen, 1981), a motomy 3Bday3unzpl Bbl-
HYXXACHBI UCTTIO0JIB30BATh HHYIO CTPATETrUio: ak-
TUBHBIA 00pa3 KU3HU U PacXoJ0BaHUE BHYT-
PEHHUX pe3epBOB NPH HepocTaTke kopma. [1o-
BUJIUMOMY, UMEHHO DPa3Iu4UsAMU CTpaTerui
NnepekUBaHUsl HEONIaronpusTHBIX YCIOBHM
MOXXHO O6'b${CHI/ITI) TO, 4YTO KOIICHIOAbI CIIO-
COOHBI 00Pa30BHIBATH CAMOBOCIIPOU3BOISIIH-
ecsi TPYINITUPOBKHU TaM, TJie CE30H MTPOAYIIUPO-
BaHUA OPTaHUYCCKUX BEHICCTB (bl/ITOHHaHKTO-
HOM HOCHUT B3PBIBHOW XapakTep (HEmpoJoJ-
JKUTEJIEH 110 BPEMEHH) M JIOKaJIH30BaH B IIPO-
CTpaHCTBE (TPEIINHBI, Pa3BObS BO JIbJaX, IO-
JIBIHBH), HATIPUMEP, 10T MHOTOJIETHUMH JIbJIa-
mu B lleHTpansHOM ApKTHUecKoM OacceliHe,
TOrJa Kak 1yt 5B(hay3uuI Mog00HbIe paiOHbI
SIBIISTFOTCST 00JIaCTSIMHA CTCPHUJIILHOT'O BBICCIICHUA.
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