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PROBLEMS OF POPULATION AGE STRUCTURE DETERMINATION OF EUPHAUSIA 
SUPERBA DANA USING AN EXAMPLE FROM THE ANTARCTIC PENINSULA AREA 
AND ADJACENT WATERS 

V.A.Spiridonov 
(U.S.S.R.) Abstract 

This paper examines the size structure of populations of 
E. superba in relation to their habitat, on the basis of 
an analysis of data collected by the author during the 
1981 season in the region of the Antarctic Peninsula and 
the South Shetland Islands, as well as data collected by 
other researchers during FIBEX and data from earlier 
literary sources. 

The paper addresses the question of whether size groups 
of E. superba correspond to age groups. It is shown 
that the size groups of krill are not a seasonal 
phenomenon, but correspond to a certain extent to sets 
of specimens which hatched at the same time and 
developed under similar conditions. Hypotheses are 
formulated regarding the age and growth of E. superba; 
in addition, data are cited on the growth rates of krill 
in relation to feeding conditions, temperature factors 
and other biotic and abiotic factors. 

Possibilities are outlined for the elucidation of the 
problem of the age and size structure of E. superba 
through the study of genetic, morphological and 
physiological uniformity of krill both wthin and between 
size groups. 

Clarification of the question of population age 
structures of E. superba can be achieved through the 
comparison of results of studies of spatial and temporal 
variability in the size composition of krill, modelling 
of growth under various conditions and physiological and 
chemical research. 
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PROBLEMES CAUSES PAR LA DETERMINATION DE LA COMPOSITION DES AGES DES 
POPULATIONS D'EUPHAUSIA SUPERBA DANA, ILLUSTRES PAR UN EXEMPLE PRIS 
DANS LA ZONE DE LA PENINSULE ANTARCTIQUE ET LES EAUX ADJACENTES 

V .A. Spiridonov 
(U .R. S. S.) 

Ce document presente un examen de la structure par tailles des 
populations de E. superba par rapport a leur habitat, sur la base 
d'une analyse des donnees originales recueillies par l'auteur au 
cours de la saison de 1981 dans la region de la Peninsule 
Antarctique et des lIes Shetland du sud, de donnees recueillies par 
d'autres chercheurs au cours de FIBEX, ainsi que d'autres sources 
plus anciennes. 

Le document presente une reponse a la question de savoir s'il existe 
ou non une correspondance entre les groupes de taille de,E. superba 
et les groupes d'age. Il est demontre que les groupes de taille du 
krill ne constituent pas un phenomene saisonnier mais que dans une 
certaine mesure ils correspondent a des series de specimens dont 
l'eclosion a eu lieu au meme moment et qui ont evolue dans des 
conditions semblables. Des hypotheses sont formulees pour ce qui 
concerne l'age et la croissance d'E. superba; en plus sont citees 
des donnees basees sur l'experience et qui ont trait aux taux de 
croissance du krill par rapport aux conditions alimentaires, aux 
facteurs lies a la temperature et a d'autres facteurs biotiques et 
abiotiques~ 

Le document decrit les possibilites de trouver une solution au 
probleme de l'age et de la taille d'E. superba grace a l'etude de 
l'uniformite genetique, morphologique et physiologique du krill au 
sein des groupes de taille et entre ceux-ci. 

L'entiere clarification de la question des structures par ages des 
populations d'E. superba peut s'effectuer par la comparaison des 
resultats d'etudes portant sur la variabilite spatiale et temporelle 
du krill, l'application de modeles de la croissance sous diverses 
conditions et des recherches menees dans les domaines physiologiques 
et chimiques. 

* * * * * * * * * * 
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PROBLEMAS DE DETERMINACION DE ESTRUCTURA POR EDADES EN LA POBLACION 
DE EUPHAUSIA SUPERBA DANA USANDO UN EJEMPLO PEL AREA DE LA PENINSULA 
ANTARTICA Y AGUAS ADYACENTES 

V .A. Spiridonov 
(U .R. S. S.) 

Resumen 

Este documento examina la estructura de las poblaciones por tamaiio 
de E. Superba en relacion con su habitat, basandose en un analisis 
de datos originales, recopilados por el autor durante la temporada 
de 1981 en la region de la Peninsula Antartica y en las Islas 
Shetland del Sur, asi como en datos recopilados por otros 
investigadores durante FIBEX, y de fuentes literarias anteriores. 

El documento responde a la interrogante que concierne la 
correspondencia 0 no correspondencia de los grupos por tamaiio de 
E. superba con sus grupos por edad. Se demuestra, que los grupos 
por tamaiio de krill no son un fenomeno temporal, pero que hasta 
cierto punto correspond en a conjuntos de especimenes que 
eclosionaron al mismo tiempo y que se desarrollaron bajo condiciones 
similares. Se formulan hipotesis con respecto a la edad y el 
crecimiento de E. Superba; ademas, se citan datos ciertos sobre las 
tasas de crecimiento de krill en relacion alas condiciones 
alimentarias, 105 facto res de temperatura y otros factores abioticos 
y bioticos. 

Se definen posibilidades para la elucidacion de la problematica de 
edad y tamaiio de E. Superba mediante el estudio de la uniformidad 
genetica, morfologica y fisiologica del krill dentro de 105 grupos 
por tamaiio y de ellos entre si. 

Es posible lograr el esclarecimiento total del tema de estructura 
por edades de la poblacion de E. Superba mediante la comparacion de 
105 resultados de estudios de variabilidad espacial y temporal en la 
composicion de tamaiios del krill, de la modelacion del crecimiento 
bajo diversas condiciones y de las investigaciones fisiologicas y 

quimicas. 

* * * * * * * * * * 
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PACCMOTPEHME npOSnEM Onp~EnEHM~ B03PACTHOw CTPYKTYFM 
EUPHAUSIA SUPERBA DANA HA OCHOBE AAHHhlX, nOnYqEHHhlX 
B PAwOHE AHTAPKTMqECKOrO nOnYOCTPOBA M SnM3nEmAmMX AKBATOPM~ 

B • A. CrUlpH,IJ;OHOB 

(C.C.C.P.) 
Pe3IOMe 

Ha OCHOBe aHanH3a opHrHHanbHhlX AaHHhlX, 
rronyqeHHbIX aBTopOM B ce30H 1981 r. B paHoHax 
AHTapKTHqeCKOrO rronyocTpoBa H lOJKHbIX 
illeTnaHAcKHx OCTPOBOB, a Ta~e AaHHhlX APyrHx 
HccneAoBaTeneH, rronyqeHHhlX B rrepHoA FIBEX, H 
60nee paHHHX nHTepaTypHhlX HCTOqHHKOB 
paCCMaTpHBaeTCH pa3MepHaH CTpYKTypa rrorrynH~HH 

E. superba B CBH3H C ycnoBHHMH cpeAhl 
06HTaHHH. 

PewaeTCH Borrpoc, COOTBeTCTBy:IOT nH pa3MepHble 
rpyrrnbI E. superba B03paCTHbIM rpyrrrraM. 
nOKa3aHo, qTO pa3MepHble rpyrrrrhl paqKOB 
rrpeAcTaBnHIOT C060H He ce30HHhlH q,eHOMeH, HO B 
orrpeAeneHHOH CTerreHH OHH COOTBeTCTBYIOT 
cOBoKyrrHocTHM oco6eH, rrOHBHBWUXCH Ha CBeT 
rrpHMepHO B OAHO H.TO ~e BpeMH U pa3BHBaBWHXCH 
B CXOAHhlX ycnoBHHX. 

4>opMynupYIOTCH rHrrOTe3hl 0 B03paCTe H pOCTe E. 
superba, a Ta~e rrpuBoAHTCH ~aKTUqeCKHe 
AaHHhle CKOPOCTH pOCTa paqKOB B CBH3H C 
ycnoBHHMH rrHTaHUH, TeMrrepaTYPHhlM ~aKTopOM H 
APyruMH 6HOXHMHqeCKHMH U a6HOTHqeCKHMU 
cpaKTopaMH. 

OrrpeAenHIOTCH rrepcrreKTUBhl H3yqeHHH rrpo6neMhl 
B03paCTa H pOCTa E. superba rrYTeM : 
HccneAoBaHHH reHeTUqeCKOH, Mopq,onOrHqeCKOH u· 
cpH3HonOrHqeCKOH 0AHOPOAHOCTU paqKOB B rrpeAenax 
pa3MepHhlX rpyrrrr H Me~AY HUMU. OKOHqaTenbHaH· 
HCHOCTb B Borrpoce 0 B03paCTHOH CTpYKType 
rrorrynH~HH E. superba Mo~eT 6bIT b AOCTHI'HYTa 
rrpH corrOCTaBneHHH pe3ynbTaToB H3yqeHHH 
rrpOCTpaHCTBeHHOH U BpeMeHHOH H3MeHqHBOCTU 
pa3MepHoro COCTaBa paqKOB, MOAenupOBaHHH pOCTa 
B pa3HhlX ycnoBHHX H q,u3uonoro-6HOXHMUqeCKHX 
HccneAoBaHHH. 

* * * * * * * * * * 
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PACCMOTPEHllE npOBTIEM OnpE~ETIEHll~ 

B03PACTHOn CTPYKTYP@ EUPHAUSIA SUPERBA DANA 

HA OCHOBE ~HH@X, nOTIYQEHH@X B PAnOHE 

AHTAPKTllQECKOrO nOTIYOCTPOBA II BTIll3TIE~AmflX AKBATOP~X 

llccne~OBaHHfl ~HSHeHHoro ~HKna 8B~aysHH~, H B TOM ~Hcne 

Euphausia superba, OCHOBaH@ rnaBHhlM 06paSOM Ha CTaTHCTH~eCKOM 

aHanHse noneBhlX ~aHHhlX 0 paSMepax H spenOCTH pa~KOB (Mauchline, 

Fisher, 1969, Mauchline, 1980). ll~eHTH~HKa~HR nOKoneHHH Y BH­

~OB B@COKHX H YMepeHH@x mnpoT 6@BaeT OCHOBaHa 06~HO Ha nHKax 

paSMepHhlX (neTepceHOBCKHX) rHCTorpaMM. 9TH nHKH BOSHHKaIDT OT­

Toro, ~TO TaKHM ~HBOTHhlM CBOHCTBeHeH ~OBonbHO orpaHH~eHH@H ne­

PHO~ paSMHo~eHHR H pOCTa. PaSBHBaIDTCfl, npaB~a, H ~pyrHe no~xo­

~@ - COCTaBneHHe cxeM pOCTa, OCHOBaHHhlX Ha HeKOTOphlX TeopeTH­

~eCKHx coo6pa~eHHflx H aHanorHRX (Mauchline, 1980~, Hsy~eHHe 

~HSHonorH~eCKHx HH~HKaTopOB BospaCTa (Ettershank, 1984), B@pa­

mHBaHHe pa~KOB B aKBapHYMax, Ha~HHafl C caM@X paHHHx CT~HH pas­

BHTHR (Ikeda, 1985), o~HaKO, OHH eme He nonY~HnH mHpOKoro pacn­

pOCTpaHeHHR, H ~eTanbHOH o~eHKH HX He npOBe~eHO. 

PaHHHe Hccne~OBaTenH ~~SHeHHoro ~HKna E.superba npHXO­

~RT K B@BO~Y 0 npeHMymecTBeHHO ~Byxro~H~HOM ~HKne 8Toro BH~a; 

HHhlMH CnOBaMH, K KOH~Y BToporo ro~a ~HSHH pa~KH ~OCTHraIOT ~HH@ 

OKono 45-50 MM, cospeBaIDT H pasMHo~aIDTcfl, nocne HepeCTa npOHC­

XO~HT 8nHMHHa~Hfl 60nbmeH ~aCTH oco6eH (Ruud, 1932, Bargmann,1945, 

Nemoto, 1958). B TO ~e BpeMfl MaTepHarnhl BaprMaHH H HeMOTO nos­

BonRnH npe~nonaraTb, ~TO pa~KaM, HacenflIDmHM 60nee B@COKHe mHpOT@ 

CBOHCTBeHeH 60nee Me~neHH@H pOCT. ~.Mapp (1962) C~HTan, ~TO B 

npHMaTepHKOBhlX MOPRX E.superba Tpe6yeTcfl npHMepHo TpH ro~a ~R 

Toro, ~To6@ ~OCTH~b npHMepHO TaKoro paSMepa, ~O KOToporo 06H­

TaTenH 60nee HHSKHX mnpOT ~OCTHraIDT sa ~Ba ro~a, paSMHo~eHHe 

npOHCXO~HT, TaKHM 06paSOM, Ha ~eTBepT@H ro~ ~HSHH. B.r.llBaHoB 

(1970) npHBen CBH~eTenbCTBa Toro, ~TO H B Mope CKOTHR - OTHO-

CHTenbHO HHSKomHpOTHOH ~aCTH apeana - pa~KH ~OCTHraIDT spenOCTH 

B Macce Ha ~eTBepT@H ro~ H B@CKasan y6e~eHHe, ~TO 8TacHTya­

~HR xapaKTepHa ~fl BH~a B ~enOM. ~eTanbH@H aHanHS mnpOTHOH 
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HSMeH~HBOCTH POCTOBHX XapaKTepHCTHK 6hln ~aH H.A.MaKHHTollieM (1972), 

KOTOPHH nOKasan TaK~e BOSMO~HOCTb Me~reHepa~HoHHHX BapHa~HH 

TeMnOB pOCTa. Ero ~aHHHe y6e~aroT B TOM, ~TO ~a~e B OTHOCHTenb­

HO HHSKOlliHPOTHHX paHOHax OT~enbHHe nOKoneHHH pasBHBaroTcH no cxe­

Me TpexneTHero ~HKna, H Tor~a B HHHe rO~H nOHBnReTCH TaK HaSH­

BaeMaR npOMe~YTO~HaR rpynna pa~KOB paSMepaMH (B neTHHH ceSOH) 

OKono 40 MM. Bce ~e MaKHHTOlli nonaran, ~TO B o6~eM ~ByxneTHHH 

~HKn 60nee THnH~eH ~nR E.superba ~a~e B BHCOKOlliliPOTHHX Bo~ax. 

Hccne~OBaHHR, npOBO~BmHeCR B nocne~HHe ro~, nOKasanH, 

~TO B BHCOKOlliHPOTHOH AHTapKTHKe npOMe~YTO~HaR rpynna COCTaBnR­

eT nOCTORHHHH KOMnOHeHT nonynR~HH E.superba (~on~eHKoB, 1973, 

~o~eHKoB H ~p., B ne~aTH, Fevolden,1980, MaKapoB, CHcoeBa, 

1983, Siegel, 1983). rrpe~nonaraeTCR, ~TO nHllib ~R cpaBHHTenb­

HO He6onblliOH ~aCTH TaKHx pa~KOB xapaKTepHO cospeBaHHe·Ha Tpe­

THH ro~ ~HSHH, 60nblliHHCTBO cospeBaeT B 60nee CTapmeM BospaCTe 

(Kikuno, Kawamura, 1983, MaKapOB H ~p., 1985). 

rrpH~HHH HSMeH~HBOCTH CKOPOCTH pOCTa H cospeBaHHR E.su­

perba saKnro~aIDTcR, o~eBH~HO, B pasHoo6paSHH ~eHCTBHR ~aKTopOB 

cpe~H Ha 'aKBaTopHH ere apeana. rrpe~e Bcero 9TO CpOKH OCBo6o~­

~eHHR nOBepxHOCTH BO~ OT ne~RHoro nOKpOBa, onpe~enRID~He B CBOID 

o~epe~b nepHO~ paSBHTHR ~HTonnaHKTOHa - OCHOBHOH n~H pa~KOB. 

9TOT nepHO~ eCTeCTBeHHHM 06paSOM YMeHblliaeTCR C YBenH~eHHeM lliH­

POTH, O~HaKO, cy~ecTBoBaHHe TaK HaSHBaeMoro RBneHHR "oaSHca", 

BosHHKaro~ero B Tex HnH HHHX y~acTKax npH6pe~HHx BHCOKOlliHPOTHHX 

BO~ ceSOHHoro YCKopeHHR paSBHTHR nnaHKTOHa (MaKapOB H ~., 1982, 

1985) Mo~eT npHBO~Tb K TOMY, ~TO H B npHMaTepHKOBHX Bo~ax OH 

Mo~eT 6HTb ~OCTaTO~HO npO~O~HTeneH. 

BTopaR rpynna ~aKTopOB, BnHRID~X Ha .CKOpOCTb pOCTa, CBR­

saHa C TeMnepaTYPoH. 06~eHSBeCTHoe ~nR nOHKHnOTepMHHX ~BOTHHX 

SaMe~eHHe CKOPOCTH pOCTa npH nOHH~eHHH TeMnepaTypHcpe~ y 

paKoo6paSHHX BHpa~aeTCR B YBenH~eHHH npO~O~HTenbHOCTH Me~H­

He~Horo ~HKna (XMeneBa, rony6eB, 1984) I ~TO nOKasaHO H ~nR 

E.sUperba (Polech, Denys, 1982, CM. Ta6n.1). 
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KpOMe 3Ha~HTenbHOH npOCTpaHCTBeHHOH H3MeH~HBOCTH CKO­

POCTR pOCTa cy~ecTByeT e~e PflA OOCTOHTenbCTB, ocno~HHro~x YC­

TaHOBneHHe pa3MepHO-B03paCTH~x COOTBeTCTBHH. H3BeCTHO, ~TO 

OCOOR E.superba MorYT He TonbKO paCTH, HO H YMeHbmaTbCH B ~R­

HY. TaKoro po~a OTpH~aTenbH~H POCT Haonro~aeTcH B aKBapHanbH~ 

SKcnepHMeHTax npHrono~aHHH HnR He~OCTaTO~HOH o6ecne~eHHOCTH 

nH~eH (0030p CM. Buchho1z, 1983). npe~nonaraeTCH, ~TO no~ooHoe 

YKopa~HBaHHe Tena pa~KOB npoHcxo~HT H B npHpo~e - B Heonaro­

npHHTH~H nepH~ ro~a (Ikeda, Dixon, 1982, Ettershank, 1984). 

HTaK, ecnH npe~e nonaranH, ~TO oTHepecTHBmeecH nOKone­

HHe B Macce OTMHpaeT, TO Tenepb KaK noneB~e (MaKapoB, 1975,1976, 

1983a), TaK H na6opaTopH~e Hccne~OBaHHH (Denys, McWhinnie, 1982) 

nOKa3~BaroT, ~TO cKopee Bcero MHorHe OCOOR pa3MHo~aroTcH B Te~e­

HHe no MeHbmeH Mepe ~BYX ce30HOB. Eonee ~eM o~HoKpaTHoe c03pe­

BaHHe ~O~HO OKa3~BaTb 3aMe~nHro~ee B03~eHCTBHe Ha POCT, O~HaKO, 

B TOH cHTya~HH, Kor~a Henb3H ~OCTaTO~HO YBepeHHO OTnH~HTb Bnep­

B~e HepeCTYro~x ocooeH OT nOBTopHO HepeCTYro~x, STO B03~eHCT­

BHe He no~~aeTCH o~eHKe. 

Oo~eHsBeCTH~, HaKOHe~, cnO~HOCTH TpaKTOBKH pa3MepHoro 

COCTaBa npR CMemeHHH SB~aY3HH~, OOHTaBmHx B pa3H~x Bo~ax (Mau­

chline, Fisher, 1969). STO CMemeHHe H ooycnoBneHHoe HM YMHo~e­

HHe nHKOB pa3MepH~x KPHB~X npHBo~HT K npaKTH~ecKOH HeB03MO~HOC­

TH ~aTb B03pacTHYro HHTepnpeTa~RropasMepH~X rpynn B e~HHH~HOH 

npooe pa~KoB. 

BHmeCKa3aHHoro ~OcTaTO~Ho, ~TOO~ nOHHTb, no~eMY Donee 

~eM nonYBeKOBoe CTaTHCTH~eCKoe H3y~eHHe pa3MepoB E.superba B 

noneB~X coopax He ~ano O~H03Ha~H~X OTBeTOB Ha Bonpoc 0 B03pa­

CTHOH CTpYKType nonynH~HH SToro BHtia. O~HaKO pa3MepH~e KpHB~e 

no-npe~HeMY oCTaroTcH OCHOBHhlM RHCTpYMeHTOM nonynH~HoHH@X HC­

cne~OBaHHH SB~aY3HH~. HH~e ~ nOnHTaeMCH ~aTb 0030P H OOCY~HTb 

npHMeHeHHe SToro MeTo~a K H3y~eHHro E.superba B Bo~ax, o~Baro­

~HX ceBepO-3an~HOe nOoepe~be AHTapKTH~ecKorO nonyoCTpOBa, a 

TaK~e B Bo~ax 3an~HOH ~aCTH MOPH CKOTHH. B STOM paHOHe sa no­

cne~HHe ~eCHTb neT npOBo~nHCb, no~anYH, HaHoonee HHTeHCHBH@e 
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Hccne~OBaHHH aHTapKTHqeCKOrO KpHnH (Sarhaghe et al., 1978, Ja­

zdzewski et al., 1978, MaKapoB, 1979, Wolnomiejski et al., 1982, 

reprnaHOBHq, nrooHMoBa, 1983, Guzman, 1983, Hempel"1983, Raku­

sa-Susczewski, Lipski, 1985, Siegel, 1986, Sarhaghe, 1986). 

PacCMOTpHM BKpaT~e ere oHonorO-OKeaHorpa~~eCKHe ycnoBHH. 

2.0COEEHHOCTH OKEAHOrpA~HqECKHX YCITOBHa B PAaOHE AHTAPKTHqEC­

KOrO nOnYOCTPOBA 

~HSHqeCKHe H OHOTHqeCKHe ycnoBHH paHOHa AHTapKTHqeCKO­

ro nonyocTpoBa xapaKTepHsyroTcH SHaqHTenbHoH Heo~HopO~HOCTb~, 

s~ecb BCTpeqaroTcH H BsaHMo~eHcTByroT BO~@ paSHoro npoHcxo~~eHHH, 

TaK HaS@BaeM@e MO~ll~HKa~HH aHTapKTHqeCKHX BO~ (Bn~HMHpCKaH II 

~p., 1976, MaKapoB, MacneHHllKoB, 1980, Eor~aHoB H ~., 1980a,o, 

MaKapoB H ~p., 1982). 9TOi Bo-nepB@X, OTHOCllTenbHO Tenn@e, He­

Ha~onro saKp@BaromHecH nb~OM HnH BOBce CBooo~H@e OTO nb~a BO~@ 

hl~HOH BeTBH AHTapKTHqeCKOrO UHpKYMnonHpHoro TeqeHHH (AUT), 

pacnpoCTpaHHromHecH HS roro-BOCTOqHOrO THXOOKeaHCKoro oacceHHa. 

PasBllTHe oHocesoHH@x npo~eccoB B CHCTeMe AUT cne~yeT saKOHO­

MepHocTHM ~eHOnOrHqeCKOH BonH@ ~.T.XapTa (Hart, 1942) C noc­

TeneHH@M sanas~BaHHeM CPOKOB BereTa~HH ~HTonnaHKTOHa B rnHpoT­

HOM HanpaBneHHH (MaKapOB H ~p., 1982). ID~HYro nepll~epHro AUT 

cocTaBnHroT CMernaH@e BO~ BTOPHqH@X ~pOHTanbH@x SOH (B~3), 

oon~aromHX p~OM cne~H~HqeCKHX qepT B paSBHTHH ~HTonnaHKTOHa. 

3HaqHTenbHoe KOnHqeCTBO ~HTonnaHKTOHa Mo~eT, B qaCTHOCTH, COX­

paHHTbCH TaM H Tor~a, Kor~aB oKpy~aromHX Bo~ax BereTa~HOHH@e 

npo~ecc@ y~e saBeprneH@ (Bn~HMHpCKaH, 1982, HalliH Haonro~eHHH B 

XX peHce Hnc "AKa~eMHK KHHnOBHq" y AHTapKTHqeCKOrO nonYOCTpo­

Ba, anpenb 1982 r.) . 

npHope~H@e BO~@ AHTapKTH-recKoro nonYOCTpOBa H OJIHSne·­

~amHX OCTPOBOB BeCbMa HeO~HopO~H@ no CBOHM ~llSHKO-XHMHqeCKHM 

H oHOnorHqeCKHM ocooeHHocTHM. Bo~, npHM@Karomlle K ceBepHoMY 

nooepe~bro san~HoH rpynn@ N~H@X meTnaH~cKHx OCTPOBOB, apXHne­

nara nanMepa, OCTPOBOB: EllCKO Hcn@T@BaroT SHaqHTenbHoe BnHHHHe 

AUT H B HH@e ro~ ~B~YTCH B TOM ~e HanpaBneHHH, qTO H 9TO Te-



- 235 -

qeHHe (Eor,n;aaoB li ,n;p., 1980a, MaKapoB li ,n;p., 1982). ITpnOpe)f(HbIe 

paHoHbI ceBepo-sarra,n;HoH OKOHeqHOCTli ITonyocTpoBa (rr-oB TPliHliTli, 

O-Ba ~'ropBlinD *YSHBHnD, MOp,n;BliHOBa (linli 9ne~aHT, 9TOT rrocne,n;­

HliH B MeHDmeH CTerreHli) HaXO,D;RTCH rro,n; Bos,n;eHCTBHeM BO,n; MOPH Y-

9~enna (Clowes, 1934, Eor,n;aHOB li ,D;P., 1980a,0, ITonYHKTOB li ,n;p., 

1983, Heywood, 1985). Bo,D;bI MOPH YS,D;,D;enna, CMemHBaHCD B oonac­

Tli ~eHTpanDHOH KOTnOBliHbI nponliBa EpaHC~Hn,n;a C Bo,n;aMH menD~a AH­

TapKTH'qeCKOrO rronyocTpOBa, BXO,n;~liMH B rrponliB C roro-BocTOKa, 

oopasyroT coocTBeHHbIe OpaHC~Hn,n;OBCKlie BO,D;bI. qacTD HX ,n;Bli~eTcH 

B,D;Onb ro~Horo rrooepe~DH apxHnenara ~~HbIX illeTnaH,D;CKHX O-BOB (B 

Bli,n;e YSKoro CTpYHHoro TeqeHliH) K ceBepY-BOCTOKY. Y O.MOp,n;BliHO­

Ba, BSaHMO,D;eHCTBYH C Bo,n;aMH AUT li MOPH YS,D;,D;enna, OHli ,D;aroT Ha­

qano oopasoBaHliro CMemaHbIX BO,D; MOPH CKOTliH (Clowes, 1934, Elor­

,n;aHoB li ,D;P., 1980a, Sievers, 1982). B CBoeM HaliMeHee TpaHC~Op­

MlipOBaHHOM BH,D;e BO,D;bI YS,D;,D;ynna pacrrpocTpaHHroTcH B rrponliBe EpaH­

C~lin,D;a BonliSli rrooepe~DH n-OBa TpliHliTli, HO HaCKonDKO ,D;aneKO li,n;eT 

liX npOHliKHOBeHlie K roro-sana,n;y nOKa He HCHO. 

PaHOH sarra,n;Horo menD~a AHTapKTliqeCKOrO ITonYOCTpOBa-rrpo­

nliBa EpaHC~lin.n;a xapaKTeplisyeTcH SHaqHTenDHbIM HerrOCTOHHCTBOM (B 

Me~O,D;OBOM nnaHe) CBOHX ne,D;OBbIX ycnoBliH, CPOKOB BereTaUlili ~HTO­

nnaHKTOHa li BbICOKOH CTerreHDro "nHTHHCTOCTli" li HepaBHOMepHOCTli 

era paSBliTHH (MaKapOB li ,D;P., 1982). ~H Hero xapaKTepHO HBne­

Hlie "oaSlica ll
, OTMeqaBmerOCH y OCTPOBOB apXHnenara ITanMepa, B 

sana,n;HOH qaCTli rrponliBa EpaHC~Hn,D;a, y ~~HbIX llieTnaH,D;CKliX O-OB 

(MaKapOB li ,D;p., 1982). 

BOSBpamaHCD K Bo,n;aM MOPH YS,D;,D;enna, oTMeTHM, qTO OCHOB­

HOH liX nOTOK, npHXO,D;~H C rora-:.:oro-BocToi<a,""nOBOpaqliBaeT B 

ceBepO-Sana,D;HOH qaCTli MOPH K BOCTOKY li oopasyeT T.H. Ys,n;,n;enn­

OBCKliH ,D;peH~ (Marr, 1962, Mackintosh, 1972). 9TH BO,D;bI, ClinDHO 

MeaH,n;plipyromlie, COCTaBnmOT TpeTliH OCHOBHOH KOMrrOHeHT CMemaHHbIX 

BO,n;.B~3 MOPH CKOTliH (Eor,n;aHOB li ,D;p., 19800, stein, 1981). ITo 

cpaBHeHHro C BO,D;aMli AUT B CliCTeMe YS,D;,D;ennOBCKoro ,D;PeH~a Haonro­

,n;aeTcH cymecTBeHHoe SarraS,D;bIBaHlie BeceHHero pasBHTliH nnaHKTOH­

Horo cOOOmecTBa li oonee nos,n;Hee HacTyrrneHlie oceHHero olioceso-
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Ha (BJIa~HMHpCKaH H ~., 1976, BJI~HMHpCKaH, 1982). 

3.PA3MEPHAE CTPYKTYPA TIOTIYTIEUHH EUPHAUSIA SUPERBA 

TIPH BceM pasHooopasHH paSMepOB H CPHSHOJIOI'H'tIeCKOI'O coc­

TOHHHH ocooe~ B nonyJIH~HH E.superba cymeCTBYIDT TPH OCHOBH@e 

paSMepHO-BospaCTH@e rpynTIH, KOTop@e TPY~HO cnYTaTb ~pyr C ~y­

rOM: JIHqEHKH, MOJIO~b H BSpOCJI@eOCOOH (Fraser,1936, Bargman, 

1945, Marr, 1962,Mackintosh, 1972, MaKapOB, 1980, 1983). 

AHaJIHS ~HHaMHKH COCTaBa H pacnpOCTpaHeHHH JIH'tIHHOK E.superba B 

paCCMaTpHBaeMOM perHOHe B@XO~HT sa npe~eJI@ ~aHHoH paooT@. Xa­

paKTepHCTHKH H pacnpOCTpaHeHHe paSMepH@X rpynn MOJIO~H H BSPOC­

JI@X *HBOTH@X Cne~HaJIbHO HCCJIe~OBanHCb MaKapOBHM (1979, 1980). 

B nOCJIe~Hee BpeMH nOHBHJIHCb HOB@e ~aHH@e, HaHOOJIbmHH HHTepec 

HS KOTOP@X npe~CTaBJIHIDT MaTepHan@ OOJIee HJIH MeHee CHHXPOHH@X 

HaOJIID~eHHH BO BpeMH FIBEX B cpeBpaJIe 1981 r (Hernpel, 1983, BIO­

MASS, 1981, Retarna1 a.Quitana, 1982, Wolnomeiski et al., 1982, 

KOSJIOB H ~., 1983). 9TH ~aHH@e 'tIaCTH'tIHO npe~CTaBJIeH@ B TaoJI.1, 

r~e Bce paSMep@ npHBO~HTCR no CTaH~apTY 1 (Vauchline, 1981). 

PaSMep@ MOJIO~H B paHoHe AHTapKTH'tIeCKOrO n-Ba H npHJIe­

*amHX 'tIaCTHX MopeH CKOTHH H Y8~eJIJIa CHJIbHO BapbHpyroT. OHa O@­

BaeT npe~CTaBJIeHa paSJIH'tIHHMH no MO~aJIbH@M paSMepaM, HO CXO~H@­

MH no CPHSHOJIOrH'tIeCKOMY COCTaHHHID rpynnaMH (MaKapoB, 1979, 1980, 

1983, Kock a.Stein, 1977, 1978, Jazdzewski et al., 1978, Nast, 

1982, Siegel, 1982, ,1986, Fevolden a.George, 1984). 

B JIeTHHH ceSOH (HHBapb-cpeBpaJIb) HaHOOJIee KpynH@e IDBe­

HHJIbH@e pa'tIKH (pasMepoM OKOJIO 35-40 MM) OO@'qHO OHBaIDT npHypo­

'tIeH@ K Bo~aM ro*HOH nepHcpepHH AUT H ceBepo-sana~y OT o.TIeTpa 1 

(MaKapoB, 1979) HJIH K CMemaHHHM Bo~aM B~3 .MOpH CKOTHH (MaKapoB, 

1980, KOSJIOB H ~., 1983 pHc.1E,Brinton a.Antezana, 1984). 

B Bo~ax y8~~eJIJIOBCKOro ~peHcpa y {())KH@x OpKHeHcKHx O.-BOB pasMe­

p@ MOJIO~H OO@'tIHO MeHbme (MaKapoB, 1980, Brinton a.Antezana, 

1984) ,coBceM MeJIKHe pa'tIK~, paSMepaMH OKOJIO .20 MM, O@JIH oOHapy­

*eH@ B cpeBpane H MapTe 1981 r B HeTpaccpopMHpOBaHH@x Bo~ax MO-
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Pff Y9~enna, nocTynaro~Hx Ha ere rnyoHHHHX pa~OHOB HnH pacnpo­

cTpaHffro~xcff B BOCTOqHYro qaCTb nponHBa BpaHC~Hn~a (Nast, 1982, 

Siegel, 1982). Crre~yeT oTMeTHTb, qTO B Mope CKOTHff paqKH TaKoro 

paaMepa BCTpeqaroTcff TonbKO BeCHO~, B Haqane nepHo~a HHTeHCHB­

Horo pOCTa (MaKapoB, 1980). Y noo epe)l(bff apXHnenara llanMepa '.H 

~)l(H@X illeTnaH~cKHx O-BOBpaaMep~ MonO~H CHnbHO BapHpyroT, HO o~­

BaroT OO~qHO MeHbwe, qeM B oonee MOPHCT~X BO~ax K. ceBepy (MaKa­

POB, 1979, Kock a.Stein, 1977, 1978, .Jazdzewski et al., 1978, 

Siegel, 1986). PaHoH~ MacCOBoH BCTpeqaeMOCTH Mono~H pacnonara-
e:. ~ + roTCff B uenOMID)l(Hee aOH~ KOHueHTpHpoBaHHff Bapocn~x OCOueH , B 

paHoHax, npHneJKa~HX K oepery HnH nO~BepJKeHH~X CHJIbHOMY BnHffHHro 

Y9~onnoBOMopCKHX BO~; 9TO TaK Haa~BaeMoe "paa~eJIbHOe cy~ecT­

BOBaHHe nOKoneHHH" (Marr, 1962, MaKapoB, 1970, 1979, 1980). GHO 

nO~TBep~aeTCff npaKTHqeCKH BCeMH Hccne~OBaTeJIffMH, paoOTaBWHMH 

B paHoHe AHTapKTHqeCKOrO n-Ba (Jazdzewski et al., 1978, Nast, 

1982, Gusman, 1983, Fevolden a.George, 1984). Pa3~eneHHe nOKO­

neHHH, eCTeCTBeHHO, He HOCHT aoconroTHoroxapaKTepa: Bapoc~e 

OCOOH BCTpeqaroTcff TaM, r~e oHBaeT MHoro Mono~, H, no KpaHH8H 

Mepe, B HeCKonbKHX yqaCTKaX B npe~enax paCCMaTpHBaeMoro perHO­

Ha KOHueHTpaUHH MonO~H C~BHHYT~ K ceBepHO~ rpaHHue apeana. 

TaKaff KapTHHa Haonro~aeTcff B roro-BOCTOqHOH qaCTH MOPff CKOTH~ 

(MaKapoB, 1980, KoanOB H ~p., 1983, Brinton, Antezana, 1984, 

A~aHacbeB, MacneHHHKoB, 1983, Foster, Middleton, 1984), r~e 

npoHcxo~HT cBoe06paaHoe "paaMHBaHHe" BTOPHqHOH ~pOHTanbHoH ao­

H~, a TaKJKe B Mope BennHcrayaeHa, B paHOHe O-Ba lleTpa 1 (MaKa­

POB, 1979). llocne~Hee TaK)l(e MOJKeT O~Tb CBffaaHO C B~HOCOM BO~ 

C rora (Enb-CaHe~, 1977, MacneHHHKoB, 1980), XOTff aHanHa reOCT­

pO~HqeCKO~ UHpKynffUHH ere nOKa He B~ffBnffeT (Bor~aHOB H ~p., 

1980a) • 

+ rOBOpHTb 0 pa30o~eHHH nOKoneHHH HMeeT c~cn TonbKO npHMeHH­

TenbHO K HeKOTopOMY ooocooneHHOMY paHOHY (MaKapOB, CHcoeB, 1983). 

B roJKHOH qaCTH MOPff Y9~~enna, HanpHMep, MorYT OHTb CBOH saKOHO­

MepHOCTH pacnpOCTpaHeHHff MonO~H H BSpOC~X oco6eH. 
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neH@ TpeMR-qeT@pbMR pa3MepHBMH rpynnaMH, K~~aH H3 KOTOP@X 

HMeeT CBOro XapaKTepHYro OOnaCTb paCnpOCTpaHeHHH (MaKapoB, 1979, 

1980). ITocKonbKY Bpa3H@e ro~ Haonro~eHHH Mo~anbH@e pa3Mep@ co 

OTBeTcTByromHX rpynn O@nH ~OBonbHO CXO~H@, oy~eM 0003HaqaTb 

PHMCKHMH UH~paMH, CqHTaH MonO~b rpynnoH I. rpynna I I, HnH npo­

Me~YTOqHaH (c MO~anbHHMH pa3MepaMH B HHBape-~eBpane OKono 40 MM) 

OTMeqanaCb npe~e Bcero B npHope~H@x paHoHax (Jazdzewski et al., 

1978, MaKapoB, 1978, Witek, 1979). ITo Mepe npo~BH~eHHH B MOPHC­

TYro qaCTb aKBaTopHH ~onH ocooeH 9TOH rpynTI@ 3aKOHOMepHO YMeHb­

maeTCH (Te ~e aBTOp@, MaKapoB, 1980). ~aHH@e mHPOKoH CbeMKH 

1981 ro~a B uenOM nO~TBep~HnH npHypOqeHHOCTb rpynTI@ 1 I K npH­

ope~bro. HeKoTop@e OKeaHHqeCKHe paHoH@ MOPH Y9~enna, r~e o@na 

3HaqHTenbHa ~onH STHX ocooeH (pHc.1r) Bce ~e O@nH pacnono~eH@ 

cpaBHHTenbHo He~aneKO OT oepera. Tor~a ~e B neTHe-oceHHHH ce-

30H 1981 r. 3HaqHTenbHO ~anee K BOCTOKY (Bo3B@illeHHocTb Mo~) 

npOMe~YTOqHaH rpynna E.superba B Bo~ax Y9~~ennoBcKoro ~peH~a 

He B~enHnaCb (MaKapOB, C@coeBa, 1983). Coop@, B@nonHeHH@e C 

nOMOmbID CbeMKH nOKa3@BaroT, qTO B MeCTax CBoeH nOCTOHHHOH BCT­

peqaeMOCTH npOMe~YTOqHaH rpynna o@BaeT Ha nopH~OK MHOrOqHC­

neHHee paqKOB oonee KpynHoro pa3Mepa (Siegel, 1986). COCTOH-

HHe 3penOCTH ocooeH rpynn@ 11 oxapaKTepH30BaTb ~OBonbHO cno~­

HO. H3BeCTH@ KaK cnyqaH, Kor~a OHH B neTHHH nepHO~ OKa3@BanHCb 

HenonOB03pen@MH (MaKapOB, 1979), TaK H cHTyaUHH, Kor~a OHH 

yqaCTBOBanH B HepeCTe (MaKapoB, 1976, Siegel, 1982, HamH Hao­

n~~eHHH B paHOHe O.MOp~BHHOBa B 1981 r.). ITo paooTaM ~e Hccne­

~oBaTeneH, Hcnonb3YIGmHX qepe3qyp ynpomeHHYro TeXHHKY onpe~ene­

HHH cTa~H spenOCTH (Jazdzewski et al. 1978, Stepnik, 1982, 

Wolnomiejski et al., 1982), BOBce HeBOSMO~HO CY~HTb 0 npHpo~e 

paqKOB npOMe~YTOqHOH rpynn@ B paHoHe AHTapKTHqeCKOrO nonyoc.­

TpOBa. 

rpynn@ 1 1 I H IY C Mo~anbH@MH paSMepaMH GOOTBeTCTBeHHO 

45-50 MM - 9TO paqKH, C KOTOP@MH CBH3aH@ Tpa~HUHOHH@e npe~CTa­

BneHHH 0 BspocnOM nonOBospenOM E.superba. B pH~e cnyqaeB OHH 

OKa3@BaIDTCH npOCTpaHCTBeHHO pasOOmeH@. TaK, B SOHe K sana~y 

OT AHTapKTHqeCKOrO nonYOCTpOBa neTOM 1977/78 rr. oonee Kpyn-
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H@e OCOOH rpynTI@ lY O@nH CBHSaHH C BO~aMH ro~HOH nepH~epHH AUT, 

a rpynna -1 I I C BO~aMH MOPH EeJIJ1HHcrayseHa (Mai<apoB, 1979). 

AHanorH~H@e COOTHomeHHH paSMepOB Ha npOTH~eHHH p~a neT npOC­

ne~HBanHCb YE.superba, ~peH~YIDmero B CMemaH@X Bo~ax B~3 (HMe­

IDmHX SHa~HTenbHYID ~onID BO~ AUT) H Bo~ax Y9~~eJIJ10BC~Oro ~peH~a 

(Ma~apoB, 1980). B npHope~H@x paHoHax ,nonH rpynn -111 H IY o@-

na, ~a~ npaBHnO, HeBblco~a, HnH 9TH rpynn@ TaM BOBce OTCYTCTBO­

BanH (Ma~apoB, 1979, Jazdzewski et al., 1978, Witek, 1979). 

TIeToM 1981 r., O~Ha~o, npH saMeTHOH TeH,neH~HH ~pynH@x pa~~OB, 

COOTBeTcTByromHX no paSMepaM rpynne lY, ~ npeoon~aHHID B CHC­

TeMe AUT (pHC. 1a1,r1'~' e), OHH COCTaBnHnH sHa~HTenbHyID ,nonID 

B rpynnHpoB~ax E.superba ~a~ y oepera, Ta~ H B Bo~ax MOPH Y9~­

~eJIJ1a (pHC. 1a2 '3,B
1
,r2 ). B pH~e paHoHoB ,no~Bep~eHH@x BnHHHHID 

BO~ MOPH Y9~enna, rpynTIb1 tll H IY npHcYTcTBoBanH npHMepHo B 

paBHoM COOTHomeHHH (pHC. 10
1

,B
1
). 

KpOMe rpynn I 1 I H IY HHor~a oblBaeT ooocooneHa rpynna 

HaHoonee KpynH@x ocooeH c MO~anbHb1MH paSMepaMH 56-60 MM, OHa 

BeCbMa HeMHoro~HcneHHa, BCTpe~aeTCH OObl~HO Tonb~O B nepBoH no­

nOBHHe neTa, a 3aTeM He npocne~HBaeTCH. Ee OTMe~anH B CMemaH­

HblX Bo~ax MOPH C~OTHH, a Ta~~e B paHOHe nponHBa EpaHC~Hn~a 

(K03nOB H ~p., 1983, Siegel, 1986). 

4. COOTBETCTBY~T TIH PA3MEPHHE rpYITITH B03PACTHHM? 

Ho pa3BHBaeMblM ceH~ac PH~OM y~eH@x npe~cTaBneHHHM pa3-

MepHble rpynnbl E.superba B ce30HHOM OTHomeHHH HeycToH~HB@; y~o­

po~eHHe Tena B oceHHe-3HMHHH nepHo~ npHBO~HT ~ BblpaBHHBaHHID 

pa3MepH@x PH~OB (Ikeda, Dixon, 1982 Ettershank, 1984). He~o­

Topble nO~TBep~eHHH 9TOMY MO~HO HaHTH B ~pyrnoro~~H@x HaonID­

,neHHHx sa pa3MepHblM COCTaBOM E.superba B sanHBe ~MHpanTeHCT­

Ba (o.KHHr-n~Op~~) (Stepnik, 1982) H pe3ynbTaTax cbeMO~. B npo­

nHBe EpaHc~Hn~a B Mae-HIDHe (Guzman, 1983). O,nHa~o, OTMe~eHH@e 

B 9THX paoOTax H3MeHeHHH MorYT oblTb cne~cTBHeM OTMHpaHHH OCO­

oeH cTapill~ro no~oneHHH H pOCTa oonee Men~HX pa~~oB, npo~on~a­

romerocH oceHbID. B TO ~e BpeMH B ~pyrHx paHOHax - O.~HaH reop-
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rHH, BO~ K ceBepy OT MOPH Co~y~ecTBa - Ha npOT~eHHH pH~a 

neT B nOS~He-oceHHHH H SHMHHH nepHO~ y KpHnH HaonID~anaCb ~O­

BonbHO YCTOH~HBaH paSMepHaH CTpYKTypa C XOPOllO B~enHID~HMHCH 

rpynnaMH (naTorYPcKHH, 1973, naTorYPcKHH H ~p., 1983, MacneH­

HHKOB H ~p., 1983, AceeBi PyoHHllTeHH, 1983) .HaonID~eHHH npo­

MHCnOB@X Cy~OB sa PH~ neT (1980-1984) CBH~eTenbCTBYIDT 0 TOM, 

~TO s~eCb OT~eTnHB@e paSMepH@e rpynnH coxpaHHIDTCH BITnOTb ~O 

HIDHH, Kor~a npOHCXO~HT OKOH~aTenbHoe sanonHeHHe npHOCTpOBH@X 

BO~ nb~OM. 

Cne~yeT saMeTHTb, ~TO caMO cy~ecTBoBaHHe OTpH~aTenbHO~ 

ro pOCTa B npHpo~e HenbSH C~HTaTb ~OKasaHH@M. He~aBHHe Hccne~o­

BaHHH nOKasanH, ~TO XOTH B SHMHHX ycnOBHHX Y E.superba npo~on­

~aIDTCH nHHbKH, EX ~aCTOTa ~on~Ha O@Tb cy~ecTBeHHO MeHbIDe, ~eM 

neTOM (Morris, priddle, 1984~. HaKannHBaIDTcH TaK~e HaonID~eHHH 

sa nHTaHHeM pa~KoB B He6haronpHHTH@H nepHO~ ro~a. Bce OHH no~­

TBep~aIDT onnopTYHHcTH~ecKyID TaKTHKY nHTaHHH SToro BH~a C n03-

~HeH oceHH ~O paHHeH BeCH@ - HcnonbSOBaHHe B nH~y soonnaHKTO-

Ha (ITaBnoB, 1971), ~eTpHTa (Guzman, 1983, Morris,priddle, 1984), 

ne~oB@x Bo~opocneH (Hamner et al., 1983, CnHpH~OHOB H ~p., 1985). 

B HaCTOH~ee BpeMH O~HH HS OCHOBononO~HHKOB KOH~en~HH "YKopo~e­

HHH Tena" T. HKe~a (1985) CKnOHHeTCH B nonbSY Toro, qTO B npH­

pO~H@X nonynH~HHx E.superba B SHMHee BpeMH HMeeT MeCTO CKopee 

saMe~eHHe, OCTaHOBKa pOCTa, He~enH OTpH~aTenbHHH pOCT. 

C y~eToM Bcero BhlmeCKaSaHHoro npe~CTaBnHeTCH yoe~HTenb­

HHM, ~TO paSMepH@e rpynnH npe~CTaBnHIDT co60H He cesoHHHH ~eHO­

MeH, HO B onpe~eneHHOH CTeneHH COOTBeTCTBYIDT paSHhlM KOrOpTaM 

pa~KOB (no~ KoropTOH s~eCb nOHHMaeTCH cOBoKynHocTb ocooen, 

nOHBHBIDHXCH Ha CBeT npHMepHO B O~HO H TO ~e BpeMH H paSBHBaB­

IDHXCH B CXO~H@X ycnoBHHX) • 

5. POCT H B03PACT EUPHAUSIA SUPERBA: ~AKTH M rHITOTE3~ 

Tpa~H~HoHHHH cnoco6 HHTenpeTa~HH nonHMo~anbH@x (cMe­

IDaH@x) pasMepH@x pacnpe~eneHHH COCTOHT B npHnHC@BaHHH Ka~oH 
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Mo~e ( RnH, eCnH npHMeHHIDTCH KaKHe-nHOO Cne~HanbH@e MeTO~ 

aHarrHSa, KOMnOHeHTe C HOpManbH@M pacnpe~eneHHeM) OTnH~HOro OT 

~pyrHx TaKHX rpynn BOSpaCTa .. HCCne~OBaTenH, ~y~He no 9TOMY 

nYTH, nOCTeneHHO ~OBO~HT MaKCHManbH@H BospaCT E.superba ~o 6+ 

neT (Ivanov, 1970, AceeB, 1983, s~egel, 1986). 9TH pesynbTaT@ 

npe~nonaraIDT O@CTP@H POCT MonO~H H sHa~HTenbHoe SaMe~neHHe pOC­

Ta ~HBOTH@X, npOHcxo~~ero ~aCTbID Ha TpeTHH, a B 60nbweH CTe­

neHH Ha ~eTBepT@H rO~~HsHH. K no~o6H@M B@Bo~aM Ha OCHOBaHHH 

COOCTBeHH@X H nHTepaTYPH@X 9KcnepHMeHTanbH@X MaTepHanOB npH­

XO~ HT. TaK~e HKe~a (1985). 

O~HaKO, BapHaoenbHocTb CKOPOCTH pOCTa no~ BnHHHHeM Te­

MnepaTYP@, ycnoBHH nHTaHHH, KaKHX~TO ~yrHx ~aKTopOB (~aon.1, 

CM. TaK~e Buchholz, 1983, Ikeda, 1985) nosBonHIDT~YMaTb, ~TO 

~eno OOCTOHT He COBceM TaK. B 9TOH CBHSH npe~CTaBnHIDT ·HHTepec 

H HawH o~eHKH o~eBH~Horo (no.MaKHHTowy, 1972) pOCTa pa~KOB 

(Taon. 2) . 

~aHH@e, nony~eHH@e B xo~e Tpex nocne~OBaTenbH@X CbeMOK 

B IDrO-BOCTO~HOH ~aCTH MOPH CKOTHH (FIBEX, paHoH@ C-D) nOKasa­

nH, ~TO paSMepHaH CTpYKTypa KpHnH (~Be OCHOEH@e rpynn@: Kpyn­

HaH MonO~b H BspOCn@e pa~KH rpynn@ IY - pHC. 1e) npaKTH~eCKH 

He MeHHnaCb, pasnH~HH ~e B paSMepax 9B~aYSHH~ BnonHe MornH 

O@Tb OTHeceH@ Ha c~eT pOCTa 9B~aYSHH~ (KosnOB H ~p., 1983). 

E@nH nO~C~HTaH@ cpe~HHe paSMep@ ~HBOTH@X no cne~YID~HM. rpynnaM­

Mono~b, BspOCn@e CaMq@ H CaMKH. ~ocToBepHoe YBenH~eHHe paSMe­

pOB. B nepHO~ co BTOPOH ~eKa~ HHBapH no nepBYID ~eKa~y ~eBpanH 

npOHSOIDJIO BO Bcex 9THX rpynnax. B cne~YID~HH HHTepBarr BpeMeHH 

(Taon.2) Bspocn@e OCOOH oOHapY~H OTCYTCTBHe o~eBH~Horo pOC­

Ta, B TO BpeMH KaK paSMep@ MonO~H npo~o~anH YBenH~HBaTbCR. 

PaCC~HTaHH@e CKOPOCTH pOCTa, KaK MO~HO saMeTHTb (Ta6n.2) ~O­

BonbHO BenHKH. Cne~yeT y~ecTb TaK~e, ~TO 9TH ~aHH@e OTHOCRTCH 

K nepHO~y saBepweHHH HepeCTa E.superba. 3Ha~HTenbHaH ~e 9nHMH­

Ha~HH OTHepeCTHBWHxCH oco6eH npe~CTaBnHeT C060H, nO~BH~HMOMY, 

~eHCTBHTenbH@H ~aKT. He OCTaHaBnHBaRCb Ha ee npH~HHax, no~po6-

HO o6cy~aeM@x MaKapOBhlM (1983a) OTMeTHM, ~TO B cnny HSBecTHOH 
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saBHCHMOCTH 9HepreTaqeCKHX nOTpe6HOCTefi OT Beca Terra, CMepTHO­

CTb 60nee KpynH@x oco6efi Mo~eT 6@Tb sHa~HTenbHefi. PR~ Ha6nID~e­

HHfi TaK~e CBH~eTenbCTBYIDT 0 60nee 6@CTpofi no cpaBHeHHID C CaM­

KaMH nocneHepeCTOBofi 9nHMHHa~HH ca~OB (Marr, 1962,MaKapOB, 

1983a). TI09TOMY He HCKnID~eHO, ~TO npe~CTaBneHH@e B Ta6nH~e 2 

CKOPOCTH pOCTa BspocnBX oco6efi, oco6eHHO caM~OB, cymecTBeHHO 

saH~eH@ - rH6errb 60nee KpynHBX oco6efi MacKHpyeT POCT 60nee 

MenKHX. TaK HnH HHa~e, HO K~eTCR RCHBM, ~TO B ceBepHofi ~aCTH 

CBoero ape ana E.superba paCTeT ~OCTaTO~HO 6~CTPO ~nR Toro, 

~To6~ ere POCT Mor 6~Tb onHcaH KnaccH~ecKOH cxeMofi (Bargmann, 

1945, Mackntosh, 1972X. 

B TO ~e BpeMR cymecTBoBaHHe 60nee npO~O~HTerrbHoro ~H­

SHeHHoro ~HKna B npHMaTepHKOB~X Bo~ax He B~s~BaeT COMReHHH. 9TH 

06CTORTerrbCTBa, a TaK~e YCTofi~HBaR KapTHHa npOCTpaHCTBeHHoro 

pa9~eneHHR pasMepH~X rpynn ~enaIDT ~R MOHX Konner H MeHR 60nee 

npHBneKaTerr:OHBM HHOfi no cpaBHeHHID C no~xo~OM "pasMepHaR rpynna 

=BospaCTHofi Knacc"+nYT:O o~eHKH BospaCTHoro COCTaBa nonynR~HH 
E . superba. 9TO T. H. "reorpa<pH~eCKHfi no~xo~", pasBHBae~fi P.P. 

MaKapOBBM (19836). OH OCHoBaH Ha o~eHKe ~Hcna H COOTHoweHHR 

pasMepH~X rpynn, 'y~HT~Bae~ 60nee HnH MeHee O~HOBpeMeHHO Ha 

60n:OillHX aKBaTopHRX. O~HOBpeMeHHO npOBO~TCR COOTHeceHHe 9THX 

oco6eHHOCTefi C pacnpOCTpaHeHHeM BO~ pasHBX MO~H<pHKa~HH. Ka~aR 

TaKaR Bo~a xapaKTepHsyeTcR CBoeH co6CTBeHHofi ~HaMHKofi oHoce­

SOHH~X npo~eCCOB. TIonpo6yeM ~aT:O HHTepnpeTa~HID pa3MePHBM rpyn­

naM, paCCMOTpeHHBM B pa3~ene 3 B paMKax 9TOH MHKpOnap~Hr~. 

TIo rHnOTe3e MaKapoBa (1979, 1980) OC06H .rpynn 111 H 1Y -

9TO O~HOB03paCTH~e (2+heT) KoropT~ ~BYX THnOB. Bonee KpynH~e 

+ECTeCTBeHHO, CTOPOHHHKH sToro no~xo~a y~HT~BaIOT npOCTpaHCTBeH­

Hoe pa306meHHe pa~KOB pa3HBX pa3MepHBX rpynn. nnR ere oobRCHe­

HHR·npe~onaraeTCR MHrpa~HR KpynHoro B3pocnoro E.superba B OKe­

aHH~eCKHe paHOH~ (Siegel, 1986). Me~YTeM, MacwTao H npOTR~eH­

HOCTb 9TOfi MHrpa~HH MorYT 6~Tb 3Ha~HTerr:OH~ Ha <poHe OTHocHTerrb­

HO cna6oro ~BH~eHHR npH6pe~H~x BO~, HO HecpaBHH~ C ~eHcpOM pa~­

KOB B IO~HBX CTPYRX AUT. 
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paqKH pasBHBaroTcH HS MOnO~H, ~e~~yro~e~ C BO~aMH ro~HO~ 

nepH~epHH ~T (HnH CeBepHO~ Y8~ennOBCKOrO ~e~~a), 60nee 

MenKHe npe~cTaBnHroT cy6nonynH~Hro OTKP@ThlX BO~ MOPH BennHHcra­

yseHa HnH OCHOBHO~ qaCTH Y8~ennOBCKOrO ~pe~~a. Cy~ecTByroT nH 

KaKHe-nH60 COMHeHHH B ~OCTaTOqHOCTH TaKOH TpaKTOBKH rpynn 111 

H 1Y? TIpe~~e Bcero, o6e 9TH rpynnH MOrYT, KaK M@ BH~enH, BCT­

peqaTbCH BMeCTe B BO~aX MOPH Y8~enna H y caMoro 6epera (B 

COqeTaHHH C npOMe~YTOqHO~ rpynno~). 3TO Mo~eT 6@Tb, KOHeqHO, 

pesynbTaToM CMemeHHH BO~, HeCY~HX paSH@e cy6nonynH~HH paqKOB, 

KOTopoe, 6esycnoBHo, no-paSHOMY npOHBnHeTCH B paSH@e ro~@ H 

ceSOH@. O~HaKO, Ha HMero~eMcH B HaCTOH~ee BpeMH B nHTepaType 

MaTepHane npo~eMOHCTpHpOBaTb 8TO OqeHb TPY~HO, TaK~e, KaK 

qpeSB@qa~HO cnO~HO ~OKasaTb, qTO rpynn@ 11, 111 H 1Y npe~CTa­

BnHIDT co6o~ nocne~OBaTenbH@e nOKoneHHH. OCHOBHaH Heonpe~eneH~ 

HOCTb CBHsaHa C npOHcxo~eHHeM rpynn@ 11. 

B caMOM ~ene, ecnH nOHBneHHe npoMe~YTOqHO~ rpynn@ B 

OKpaHHH@X MOPHX BOCTOqHO~ AHTapKTH~ 60nee HnH MeHee nOHHTHO 

C nOSH~HH KpaTKOBpeMeHHOCTH nepHo~a pOCTa B B@COKomHpOTH@X 

Bo~ax (Marr, 1962, ~on~eHKOB H ~p., B neqaTH), TO y ID~H@X 

illeTnaH~CKHX O-BOB ycnoBHH pOCTa MorYT 6@Tb HHqYTb He xy~e, 

qeM, HanpHMep, B Bo~ax Y8~~ennOBCKoro ~pe~~a B ere ceBepHO~ 

qaCTH. MonO~b, sa~ep~HBaro~aHcH s~ecb, Mo~eT ~OCTHraTb K KOH~y 

neTa-oceHH ~OBonbHO SHaqHTenbH@X paSMepOB (pHC. 16, B, step­

nik, 1982}, H HeT oco6@x OCHOBaHH~ COMHeBaTbCH B TOM, qTO K 

cne~yro~eMY neTY TaKoro po~a paqKH cnoco6H@ ~OCTHqb paSMepOB 

rpynn 111 HnH ~~e 1Y. 

Mo~eT 6@Tb, rpynna 11 npOHCXO~HT OT HeKoTopo~ boocoo­

neHHO~ rpynnHpoBKH E.superba, pasMHo~aro~e~cH B KOH~e neTa-oce­

Hbro. HepecT E.superba.·~eHcTBHTenbHo OqeHb paCTHHYT, Mo~eT npo­

HCXO~HTb, B qaCTHOCTH, H B MapTe, H B anpene (Bargmann, 1945, 

MaKapoB, 1974, 1983a), O~HaKO, ~H oonbmeH qaCTH apeana BH~a 

KaKoH-nHoo oco6@~ oceHHH~ nHK nOHBneHHH paHHHx.nHqHHOK 

HeH3BeCTeH (Fraser, 1936, Mackintosh, 1972, MaKapOB, 1974, 
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Witek et al., 1982). + 

Cne~YID~ee oObHcHeHHe BCTpeqaeMOCTH rpyn~ 11 y ceBepo-

3ana~HO~ OKOHeqHOCTHAHTapKT~ecKoro n-BaCOCTOHT B npe~nono­

~eHHH, qTO 9TH paqKH B MaCCe pa3BHBaIDTCH B npHope~be B@COKO­

WHPOTH@X pa~OHOB AHTapKTHqeCKOrO n-Ba - y ro~H@X O-BOB APXH­

nenara TIanMepa, O-BOB SHCKO, o.~ene~~, 3eMnH AneKcaH~pa 1, 

~OCTaTOqHO n03~HO OCBooo~~aID~HxcH OTO nb~a (MaKapoB, 1979), H 

nepeHocHTcH TeqeHHeM B oonee ceBepH@e pa~oH@. To, qTO npoMe­

~YTOqHaH rpynna B YKa3aHH@x MeCTax pa3BHBaeTCH, He B@3@BaeT 

COMHeHH~, O~HaKO, ee pacnpOCTpaHeHHe K BOCTOKY npe~nonaraeT 

HHTeHCHBHYID CHCTeMY TeqeHH~ B npHope~be AHTapKTHqeCKOrO n-Ba. 

113BeCTHO, O~HaKO, qTO B Te ro~@, Kor~aceBepO-BOCTOqH@~ ne­

peHOC npHope~H@X BO~ o@n ocooeHHO B@p~eH (1977/78 rr., Ma­

KapOB H ~p., 1982), pa~oH MaCCOBO~ BCTpeqaeMOCTH rpynrr@ 11 

He 3aXBaT@Ban ID~H@X meTnaH~CKHX O-BOB, orpaH~HBaHCb npHO­

pe~beM ApXHnenara TIanMepa (MaKapoB, 1979). Booo~e, MO~HO no­

naraTb, qTO ~e~~ ~OCTaTOqHO KpynH@x paqKOB .B cnao@x H HeycTo~­

qHB@X npHope~H@x nOTOKax ~OBonbHO OrpaHHqeH. 

C~opMynHpyeM, n09TOMY, e~e O~HO npe~nono~eHHe. KaK 

y~e o@no OTMeqeHO, C BO~aMH MOPH Y9~enna, B rnyoHHH@x pa~o­

Hax KOToporo HepeCT cy~ecTBeHHO 3ana3~@BaeT (Fevolden, 1980, 

Siegel, 1983) Mo~eT pacnpocTpaHHTbcH OqeHb MenKaH Mono~b 

E.superba. B KOH~e neTa 9TH paqKH H Mono~b, pa3BHBaBmaHCH B 

oonee HH3KHX WHpOTax, MorYT oopa30B@BaTb ~Be HenepeKp@BaID~He­

CH no pa3MepaM rpyn~.HaonID~eHHH B 3anHBe ~MHpanTe~CTBa 

(Stepnik, 1982) ~aIDT OCHOBaHHe nonaraTb, qTO no~ooHoe oceH-

Hee nOHBneHHe OqeHb MenKo~ Mono~H COCTaBnHeT ~nH pa~OHa 

nponHBa BpaHC~H~a - ~H@XmeTnaH~CKHX O-BOB OO@QHOe HBneHHe. 

B03MO~HO, 9TH paqKH pacnpOCTpaHHIDTCH H ~anbme Ha BOCTOK, O~-

+TIpeoon~aHHe nHqHHOK CTa~HH KnHTITOnHC. B 3HMHH~ nepHO~ B 

Bo~ax K ceBepy OT MOPH Co~y~ecTBa (AceeB, PyoHHmTe~H, 1983) 

YKa3@BaeT Ha B03MO~HOCTb'~ononHHTenbHoro oceHHero nepHo~a 

pa3MHo~eHHH Ha ceBepHO~ TIepH~epHH apeana. 
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HaKO, npe~CTaBHTb ~eTanH SToro pacnpOCTpaHeHHR npH He~OCTaTO~­

HOM SHaHHH ~HpKynR~HH BO~~OBonbHO cnO~HO. C paBHhlM ycnexoM 

MO~HO npe~nonO~HTb BCTpe~H@~ nepeHOC MonO~H HS rnyoHHH@X pa~­

OHOB MOPR BennHHcrayseHa Ha ceBepo-BocTOK. He HCKnID~eHo, ~TO 

HMeHHO onaro~apR STOMY nepeHocy Mb1 HaonIO~anH B anpene 1982 r 

(XX SKcne~H~HR HIlC "AKa~eMHK KHHnoBH~II) oonbIIme KOH~eHTpa~HH 

o~eHb MenKo~ (20-22 MM) Mono~ B npHope~be ApxHnenara IlanMepa.+ 

TaK HnH HH~~e, HO HMeHHO oceHHH~ nHK MenKO~ MonO~H B nponHBe 

BpaHC~H~a, y ID~H@X meTnaH~CKHX O-BOB H ApXHnenara IlanMepa 

CKopee Bcero OTBeTCTBeHeH sa BeceHHe-neTHee nOHBneHHe B STHX 

pa~OHax npOMe~YTO~HO~ paSMepHO~ rpynll@ E.superba. 

IlPH TOll MHorO~HcneHHOCTH,KOTOPO~ Mo~eT ~OCTHraTb STa 

rpynna, nerKO ~onYCTHTb, ~TO KaKaR-TO ~aCTb ee ~neHOE ~HBeT 

~eTBepT~ H nRT~ ro~, cpaBHHBaRCb no paSMepaM C ~Byx.iIeTHHMH 

OCOORMH rpynn 111 H 1Y HS OKeaHH~eCKHX pa~oHoB. TaKHM oopaSOM, 

9TH rpynn@, Bcpe~eHH@e TaM, r~e HMeeT MeCTO CMemeHHe menb~OE@X, 

Y9~~ennOBCKHX HnH OKeaHH~eCKHX BO~, MorYT .HMeTb o~eHb cnO~HYro 

paSHOBospaCTHYID npHpo~y, EKnro~aR pa~KOB TpeTbero ro~a ~HSHH, 

saHeceHH@X C BO~aMH HHSKomHpOTHoro HnH ceBepo-y9~ennoECKoro 

npOHcxo~~eHHR ( a TaK~e B@pocmHX Ha MeCTe, B ceBepHOM npHo­

pe~be AHTapKTH~eCKoro n-Ba) H ocooe~ CTapmero, Ha rO~-~Ba EOS­

paCTa, paSBHBmHXCR HS ocooe~ npOMe~YTO~HO~ rpynn@. 

6.HEKOTOP~E IlEPCIlEKTMB~ 

PaCCMOTpeHH@e rHnOTes@ 0 COO.TBeTCTBHH pa3MepHO~ CTPYK­

TYP@ E03paCTHO~ nonynR~HH E oonbmHHCTBe CBoeM He HCKmo~aIDT .!.; 

~yr ~yra, HH O~Ha HS HHX He ~OKasaHa Hc~epn@Ba~e, HO HH 

O~HY HenbSR TaK~e H onpOBeprHYTb. 

+ . 
CTOHT, O~HaKO saMeTHTb, ~TO 9TH pa~KH no COCTaBY H30~epMeH-

TOB.' OKasanHCb BeCbMa onHSKH BSPOCn@M OCOORM HS pa~OH.a ID~H@X 

OpKHe~CKHX O-BOB (TpYBennep H ~p. 1983), r~e pacnpocTpaHR­

nHCb BO~ y9~~ennoBCKoro npOHcxo~eHHR. 
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QTo6@ OKOH~aTenbHO O~eHHTb BKn~ HBneHHH OTpHnaTenb­

HOrO pOCTa B ~opMHPOBaHHe pa3MepHO~ CTpYKTYP@ nonynHnHH E.su­

perba cne~yeT rrpOBeCTH ~eTanbH@e Hccne~OBaHHH nHHeK H nHTaHHH 

pa~KOB B 3HMHH~ nepHO~ (qTO y~e Ha~aTO pa60TO~ MoppHca H TIPH~­

,IJ)Ia, 1984). 

Heo6xo~HM@ HOB@e ~eTanbH@e 6Honoro-oKeaHorpa~H~ecKHe 

CbeMKH Ha mHpOKO~ aKBaTopHH, OXBaT@BaromHe B paBHO~ Mepe Bce 

o6HTaromHe TaM rpynIThl E.superba. TonbKO C nOMombro TaKHX CbeMOK 

MO~HO ~06HTbCH xopome~ InpHl3H3KH" oco6eHHOCTe~ pOCTa pa~KOB 

K ycnOBHHM cpe~. By~ymHe CbeMKH nOMorYT, B ~aCTHOCTH, OTBeTHTb 

Ha Bonpoc, CBH3aHO nH MaCCOBoe pacnpOCTpaHeHHe rpynn@ 1Y B 

rrpH6pe~H@x pa~OHax TIonYOCTpOBa C H3MeHeHHHMH B CHCTeMe AUT, 

a IBonHa" MenKo~ Mono~H oceHbro - C ~aCTH~HblM OTKnOHeHHeM 3a­

n~Ho~ BeTBH Y8~ennoBcKoro KpyroBopoTa B nponHB BpaHC~Hn~a 

H K ID~H@M meTnaH~cKHM O-BaM HnH ~BH~eHHeM wenb~oB@x BO~ AHTa­

pKTH~ecKoro n-Ba OT 3eMnH AneKcaH~pa 1 H o.~ene~~ K ceBepo­

BOCTOKY· 

OnHpaHCb Ha o~eHKH oco6eHHOCTe~ pOCTa B onpe~eneHH@X 

ycnoBHHX, MO~HO CMo~enHpOBaTb POCT E.superba Ha npOTH~eHHH 

Bce~ ~H3HH H cpaBHHTb (nOMeC~HO) nony~eHH@e pe3ynbTaT@ C 

MHorOneTHHMH Ha6nro~eHHHMH 3a MO~anbH@MH pa3MepaMH. HaHoonee 

nepcneKTHBHblM nYTeM K 8TOMY HaM npe~-TaBnHeTCH no~xo~ ~.Mox­

nHHa (Mauchline, 1980) ,OCHOBaHH@~ Ha ~ByX ypaBHeHHHX, O~HO 

H3 KOTOP@X onHC@BaeT H3MeHeHHe npO~O~HTenbHOCTH Me~HHe~HO­

ro nepHo~a B 3aBHCHMOCTH OT pa3MepOB, a ~yroe - npHpOCTa 3a 

nHHbKY. ~H ~anbHe~me~ ~eTanH3a~HH B 8TH ypaBHeHHH HeooXO~HMO 

BBeCTH napaMeTp@, CBH3aHH@e C BnHHHHeM TeMnepaTYP@ H ycnoBH~ 

nHTaHHH B onpe~eneHH@X MeCToo6HTaHHHX, T.e. MO~H~HKanHHxaH­

TapKTH~eCKHX BO~, a TaK~e YCTaHOBHTb HeKOTop@e Ha~anbH@e ycno­

BHH - CpOKH nOHBneHHH nHqHHOK B onpe~eneHH@X pa~OHax. 

TIpe~cTaBm:[eTCH nenecoo6pa3H@M Hccne~OBaTb reHeTH~ec­

KYro, Mop~onorH~eCKYro H ~H3HOnOrHqeCKYro O~HOpO~HOCTb pa~KOB B 

npe~enax pa3MepH@X rpynn H Me~~y HHMH. Ha 8TOM nYTH y)!{e ,!40CTI1-
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rHYT@ onpe~eneHH@e peaynbTaT@ (Hay~eHHe ~eTane~ CTpOeHHfl pen­

PO~YKTHBHO~ CHCTeMH Ha MaKpOaHaTOMH~eCKOM ypOBHe - MaKapoB, 

1975, 1983a). 

Cne~HanbHoro KOMMeHTapHfl aacnY~HBaroT paooT@ no onpe~e­

neHHID co~ep~aHHfl B TKaHflX nHno~Y~HHoB@xnHrMeHToB - HH~HKaTO­

POB ~HaHonorH~ecKoro:: BoapacTa (Ettershank, 1983 I 1984) 

Co~ep~aHHe nHno~yc~HHa B TKaHflX oT~enbH@x pa~KoB cpa­

BHHBanOCb 8TTepmeHKOM C Mop~OMeTpH~eCKHMH nOKaaaTenflMH, ~TO 

noaBonHno OOHapY~HTb B e~HHH~HO~ npooe (BaflTO~, CY~fl no KOOP­

~HaTaM, B pa~OHe AHTapKTH~eCKO~ ~HBepreH~HH B Mope CO,lJ;py~ecT­

Ba) ,lJ;Be ~eTKO B~enflro~Hecfl C nOMo~bro ,lJ;HCKpHMRHaHTHoro aHanHaa 

rpynn@. HcnonbaOBaHHe MHorOMepHO~ CTaTHCTHKH noaBonfleT OOOHTHCb 

H oea OHOXHMH~eCKHX TeCTOB, O~HaKO, pacnoaHaBaHHe rpynn B STOM 

cny~ae oy~eT HOCHTb MeHee CTaTHCTH~eCKH Ha,n;e~H@H xapaKTep. 

llPH STOM B Mop~onorHH ,n;nHHa Tena He paCCMaTpHBanaCb, BH,lJ;HMO, 

BCne,lJ;CTBHH yoe~eHHfl aBTopa B TOM, ~TO OHa Mo~eT HaMeHflTbCfl 

KaK yro~Ho,a, Me~y TeM, npOCTOH rpa~H~eCKHH aHanHa TOH ~ac-

TH npoo@, ~TO Hay~anacb 8TTepmeHKoM (1984, fig.I) nOKaa@BaeT 

KaK paa npHCYTCTBHe ~BYX rpynn Bapocn@X caMOK - npoMe~YTo~HOH 

H OCHOBHOH. TaKHM oopaaoM, B@BO~ 0 BoaMO~HOCTH cocy~ecTBoBaHHfl 

~BYX nOKoneHH~ nonOBoapenoro E.superba HaXO,lJ;HT, KaK OY,lJ;TO, 

yoe~HTenbHYID HnnIDCTpaqHID. O,lJ;HaKO, npHMeHeHHe MeTO,lJ;a BoapaCT­

H@X nHrMeHTOB K B@oopKe pa~KOB Ha aanHBa llplO,lJ;Ca ,n;ano oonee 

HeO~H~aHH@e peaynbTaT@ (Ettrshink, 1983). Ha 286 Hccne,n;OBaH­

H@X oco6e~ 39.9% HMeIDT, no MHeHHID 8TTepmeHKa, BoapaCT 2+, 

35.7% - 3+, 14.3% - 4+, 4.5% - 5+ H 5.6% - 6+ neT. B To~e 
BpeMfl HaBeCTHO, ~TO ~fl paHOHa MOPfl Co,n;py~ecTBa xapaKTepHa 

aHa~HTenbHafl Me~o,n;OBafl HaMeH~HBOCTb rH.D;POnOrH~eCKHX ycno-

BHH, B ~aCTHOCTH mHpOTH@e CMe~eHHfl AUT H aOH@ AHTapKTHqeC-

KO~ ~BepreH~HH. llPH STOM Mo~eT npOHcxo,n;H'Tb CMeIlleHHe cyono­

nynH~H~ paqKOB (AceeB H ~p., 1986), HacenflID~HX OKeaHHqeCKHe 

H npHope~H@e BO~, H, TaKHM 06paaOM, paanH~Hfl ,B KpOBHe co,n;ep­

~aHHfl nHnO~YC~HHa MorYT HMeTb He BoapaCTHYro, a Me~nonynfl~HoH­

HYID npHpo~y. HcnonbaOBaHHe BoapaCTH@X nHrMeHTOB npe,n;CTaBJIfleT-
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Cfl, KOHe~HO,' BeCbMa nepCneKTHBHhlM ~nfl H3y~eHHfl nonynfl~HH 

E.superba, O~HaKO, TpeoyeT ~anbHeHilleH MeTO~~eCKOH pa3pa­

OOTKH. 

OKOH~aTenbHafl flCHOCTb B BOnpOCe 0 B03paCTHOH CTPYKTy­

pe nonynfl~HH Mo~eT, o~eB~HO, O@Tb ~OCTHrHYTa TonbKO npH 

conOCTaBneHHH pe3ynbTaToB H3y~eHHfl npOCTpaHCTBeHHOH H BpeMeH­

HOH H3MeH~HBOCTH pa3MepHoro COCTaBa pa~KOB, MO~enHPOBaHHfl POC­

Ta B pa3H@X ycnoBHRX H ~H3HonorO-OllOXHMH~eCKHX Hccne~OBaHHH. 
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TaonHua 1. CKOPOCTb pOCTa H npO~On~HTeITbHOCTb Me~HHe~H@X HHTepBanOB Euphausia superba 

no ~aHH@M aKBapHanbH@X 9KcnepHMeHTOB 

Pa3Mep@ TO , YcnOBH5I Me~HHe~H@t\: CKOPOCTb IIpHMe~aHH5I HCTO~HHK 

~HBOTH@X OCBemeHHe nHTaHH5I HHTepBan (T) pocTa (MM/)J;eHb) 

(MM) ()J;HH) 

20-33 TO He KOH- CMeHa 12-17 MaKc.y )J;BYX OTMe~eH@ cny~aH Mack in tosh , 
TponHpOBa- BO)J;@ M=13.5±1.0 ocooet\: OTpHuaTeITbHOro 1967 
naCb, B 0.07-0.14 pOCTa 
TeMHOTe 

22-30 0 202:1 .8 MaKc.0.034 He B@5IBneHO CB5I-o .7 , KYJIbTY- Murano et al., 
B TeMHOTe pa 3H npo;o;on~HTenb- 1979 

HOCTH Me~nHHe~-
Horo HHTepBana 
C p a3MepaMH pa~-
KOB 5, MHoro~c-
neHH@e CJIy~aH OT-
pHuaTenbHoro pOCTa 

16-34 
___ 11 __ -

TO ~e H T=O.0175 MaKC. (y Lcpx - )J;nHHa Ka- Segawa et al., 
~HTonna- Lcpx+1 .1826 ;o;BYX HaH- panaKca, BTopoe 1983 
HKTOH H3 oonee O@C- ypaBHeHHe ;o;JI5I 
TOKHt\:C- T=0.0245 TpopacTY- oonee KpynH@x 
Koro Lcpx+ InHX ocooetl:) ocooet\: 
3anHBa +1.1226 0.031-0.033 

N 
0'\ 
0 



TaonHua 1. ITpo~on~eHHe 

Pa3MepbI TO , YcnOBHH Me~HHeqHbI~ 

~HBOTHbIX OCBemeHHe nHTaHHH HHTepBan(T) 

(MM) (~HH) 

22-30 -1 .5 0 
a) .I<ynb- a-o) .26.8+2.3 

nOCTOHHHoe Typa BO- B) .29.6~2.7 
OCBemeHHe ~opocne~ 

0) .HCI<YCT-
BeHHbI~ I<OPM 
~H PbIO 

24.7- -0.5 0 CM. Ikeda, 22-29.8 
46.8 Dixon, 

1982b 

20-42 0 
cpHTonnaHI<- 20.1 0.12

0 
0.97 0 TOH H3 18.87 
4.48 pa~oHa 12.48 

CTaHUHH 
ITanMep: 
no 20 Mn 
B3BeCH Ha 
OCOOb 3 pa-
3a B ~eHb 

CI<OPOCTb 

pocTa(MM:/~eHb) 

ITpHMeQaHHH 

OQeHb ManbIe CI<O­
POCTH pOCTa y nH­
TalOmH:XCH oc06e~, 
oTpHuaTenbHbI~ POCT 
y rono~alOmHX 

0.024-0.070 
(MaI<c. B cepHH 

H3 4 -6 nHHeI<) 

I1CTOqHHI< 

Ikeda, 
Dixon, 
1982 

Ikeda et al., 
1985 

MaI<c. 0.037- ~ocToBepHaH CBH3b Poleck, 
0.068 npO~O~HTenbHOC- Denys, 
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HHTepBanac:c pa3-
MepaMH 

N 
0-..... 



Ta6nH~a 1. ITpo~on~eHHe 

Pa3Mepbl TO , YcnoBHfl Me~HHeqHblH 

~HBOTHblX oCBemeHHe IIHTaHHfl HHTepBan (T) 

(MM) (~HH) 

20-30 TO He ITPOTOK 10-17 
KOHTPO- BO~ H3 
nHpOBa- 3anHBa 
naCb KeM6epneH~, 

IO~Hafl reoprHfl 

CKOPOCTb ITpHMeqaHHfl 

pOCTa (MM/~eHb) 

0.023-0.171 Y paqKOB pa3-
M=0.141 Meparvrn: OKono 

2 9MM Ha6mo~aJI-
Cfl, B OCHOBHOM, 
oTpH~aTenbHblH 

POCT 

HCTOqHHK 

Morris, 
Keck, 1984 
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(j\ 
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TaonHua 2. CKOPOCTD o~eBH~Horo (apparent) pOCTa Euphausia superba, B~cneHHaR no ~aHH@M 

'noBTopHblX CbeMOK HIIC IfO~Hcceiilf B IOro-BocTO~HOii ~aCTH MOPR CKOTHR, 1981 r. 

CPOKH 15.01-8.02 8.02-17.02 15.01-17.02 
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PaSMepH@H COCTaB Euphausea superba B paHoHe AHTapKTHqeC­

Koro nonYOCTpOBa H B Mope CKOTHR B KOH~e RHBapR-MapTe 1981 r. 

~nR o6ecne~eHHR oonDllieH cpaBHHMocTH ~aHH@X HcnonDSOBaH@ TonDKO 

MaTepHan@ ~eneB@x nOB OB (no npegBapHTenDHO oOHapy~eHH@M CKonne­

HHRM). PHMCKHMH ~H~paMH OOOSHaqeH@ pa3MepH@e rpynn@ (OObHCHe-

HHR B TeKCTe). OOOSHa~eHHR K PHCYHKY TIO~lie~eH@ B oo~eM cnHCK~ 

PHCYHKOB. 
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List of Tables 

Table 1 Growth rate and moulting interval of Euphausia superba 

from data obtained during in situ experiments. 

Table 2 Apparent growth rate of Euphausia superba calculated 

from data obtained during a set of repeated surveys 

carried out by FRV Odissey in the south-east Scotia Sea 

in 1981. 

List of Figures 

Figure 1. 

Size composition of Euphausia superba in the Antarctic 

Peninsula area and Scotia Sea in the period late January/March 

1981. In order that data may be compared. only information from 

target catches (from swarms detected beforehand) was used. Size 

categories (see text for explanation) are shown in Roman numerals. 

Length according to 1st Standard (Mauchline. 1981). Data 

from Anon .• (1981) have been converted. 

A - waters to the north-west of Palmer Archipelago (by 

Wolnomiejski et al. 1982): 1 - area to the north-west of Palmer 

Archipelago: 2 - waters around Palmer Archipelago. 

B Bransfield Strait. mainly the central part: 1 

February (by Retamal. Quintana. 1982): 2 - March (by Wolnomiejski 

et al. 1982). 

C - Elephant Is. (Mordvinov Is.) area: 1 - north-west and 

south-west of the island shore (late January/early February) from 

data of --FRV Odissey: 2 - north of the island. from data of FRV 

WaIter Hervig (Anon .• 1981). 
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D south-west Scotia Sea. north-west Weddell Sea (from 

data of FRV WaIter Hervig. Anon .• 1981): 1 - western high frontal 

zone (HFZ) of Scotia Sea; 2 - north-west Weddell Sea. 

E area around South Orkney Islands (from data of RV 

Eduardo L. Holmberg, Anon., 1981): 1 - area to the north-east of 

the archipelago; 2 - area to the west of the archipelago. 

F - south-east Scotia Sea (by Kozlov et aI, 1983): 1 - HFZ 

area; 2 - northern outermost part of the area. 

Tableau 1 

Tableau 2 

Figure 1 

Liste des Tabl~ 

Taux de croissance et intervalle de mue de Euphausia 

superba a partir des donnees obtenues au cours d'etudes 

experimentales rea1isees sur place. 

Taux de croissance apparent de Euphausia superba calcu1e 

a partir des donnees obtenues pendant une serie d'etudes 

realisees a p1usieurs reprises par le navire de 

recherche et de peche Odyssee, dans le sud-est de la Mer 

du Scotia en 1981. 

Liste des Figures 

composition par tailles de Euphausia superba dans la 

zone de la Peninsu1e Antarctique et la Mer du scotia de la fin du 

mois de janvier au mois de· mars 1981. Pour etre en mesure de 

comparer ces donnees, seules les informations obtenues sur les 

prises cibles (sur les bancs detectes auparavant) ont ete 

utilisees. Les categories de taille (voir texte pour explication) 

figurent en chiffres romains. 
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Longueur selon le ler standard (Mauchline 1981). Les 

donnees anon~nes (1981) ont ete converties. 

A - eaux au nord-ouest de l' Archipel de Palmer (par 

Wolnomiejski et autres, 1982): 1 - zone au nord-ouest de 1 'Archipel 

de Palmer; 2 - eaux autour de l'Archipel de Palmer. 

B - Detroit de Bransfield, en particulier la partie 

centrale; 1 - fevrier (par Retamal, Quintana, 1982); 2 - mars (par 

Wolnomiejski et autres, 1982). 

C - Zone de l'Ile Elephant (TIe de Mordvinov): 

1 - nord-ouest du littoral de l'ile (fin janvierldebut fevrier) a 
partir des donnees obtenues par le navire de recherche et de peche 

Odyssee; 2 - nord de l' ile, a part ir des donnees obtenues par le 

navire de recherche et de peche Walter_Herviq (Anonyme, 1981). 

D - sud-ouest de la Mer du scotia, nord-ouest de la Mer 

de Weddell (a partir des donnees obtenues par le navire de recherche 

et de peche Waiter Hervi~, anonyme, 1981): 1 - zone frontale elevee 

ouest (ZFE) de la Mer du Scotia; 2 - nord-ouest de la Mer de Weddell. 

E - zone autour des Orcades du Sud (a partir des donnees 

obtenues par le navire de recherche Eduardo L. Holmberq, anonyme, 

1981): 1 - zone au nord-est de 1 t archipel; 2 - zone a 1 'ouest de 

1 t archipel. 

F - sud-est de la Mer du scotia (par Koziov et autres, 

1983): 1 - zone ZFE; 2 - partie extreme-nord de la zone. 



Tabla 1. 

Tabla 2. 

Figura 1. 
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Lista de Tablas 

Tasa de crecimiento e intervalo de cambio de piel de 

~uphausia superba a partir de 105 datos obtenidos durante 

experimentos in situ. 

Tasa de crecimiento aparente de ~.I:lphausia superba 

calculada a partir de datos obtenidos durante un corijunto 

de prospecciones repetidas llevadas a cabo por el FRV 

Odissey en el sureste del Mar de Escocia en 1981. 

Lista de Fiquras 

La composicien de tamanos de Euphausia superba en el area 

de la Peninsula Antartica y en el Mar de Escocia en el periodo de 

fines de enero/marzo 1981. Con el fin de que 105 datos puedan ser 

comparados, se utilize unicamente informacion de las capturas 

objetivo (de 105 cardumenes detectados de antemano). Las categorias 

de tamanos (vease el texto para su explicacion) se muestran en 

numeros romanos. 

El tamano segun el ler estandard (Mauchline, 1981). Los 

. datos procedentes de Anon. (1981) han sido convertidos. 

Alas aguas hacia el noroeste del Archipielago de 

Palmer (por Wolnomiejski y otros, 1982): 1 - el area hacia el 

noroeste del Archipie!ago de Palmer: 2 - 1as aguas a1rededor del 

Archipie1ago de Pa1mer. 

B - El estrecho de Bransfield, especia1mente la parte 

central: 1 - Febrero (de Retamal, Quintana, 1982); 2 - Marzo (de 

Wo1nomiejski y otros, 1982). 
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C - El area de la Isla Elefante (Mordovinov Is.): 1 - el 

noroeste y suroestede la costa de la isla (a fines de enero/comienzo 

de febrero) a partir de los datos del FRV OdisseYi 2 - el norte de 

la isla, a partir de los datos del FRV WaIter Herviq (Anon., 1981) 

D - El suroeste del Mar de Escocia, el noroeste del mar 

de Weddell (a partir de los datos del FRV Waiter Herviq, Anon., 

1981): 1 - zona frontal occidental de altura en el Mar de Escociai 

2 - area noroeste del Mar de Weddell. 

E - el area alrededor de las Islas Orcadas del Sur 

(Orkney Islands) (a partir de los datos del RV Eduardo L. Holmberq, 

Anon., 1981): 1 - el area hacia el noroeste del archipielagoi 2 - el 

area hacia el oeste del archipielago. 

F - el sureste del Mar de Escocia (de Kozlov y otros, 

1983): 1 - el area HFZ; 2 - el extremo septentrional del area. 

CIUl:COK TacmuJ; 

Ta6nHua 1. CKOPOCTb pOCTa H npO~OnMHTenbHOCTb Me%ITHHe~H@X 

RHTepBanOB Euphausia superba no ~aHH@M aKBapHanbH@x 

8KCnepHMeHTOB 

Ta6nHua 2. CKOPOCTb o~eBH~Horo (apparent) pOCTa Euphausia superba, 

B@~HcneHHa.fI no ~aHHb1M nOBTOpH@X CbeMOK HIlC IO~HcceH" 

B roro-BocTO~HOH ~aCTH MOP.fI CKOTH.fI, 1981 r. 
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CITHCOK PHCYHKOB 

PHCYHOK 1. 

Pa3MepH@R COCTaB Euphausea superba B paRoHe AHTapKTH~ec­

Koro ITOnYOCTpOBa H B Mope CKOTHH B KOH~e HHBapH-MapTe 1981 r. 

~nH 06eCITe~eHHH 60nbllieR cpaBHHMOCTH ~aHH@X HCITOnb30BaH@ TonbKO 

MaTepHan@ ~eneB@x nOBOB (ITO ITpe~BapHTenbHO o6Hapy~eHH@M CKorrne­

HHHM). PHMCKHMH ~HcppaMH 0603Ha~eH@ pa3MepH@e rpynIT@ (o6bHCHe­

HHH B TeKCTe) . 

~nHHa no CTaH~apTY 1 (Mauchline, 1981) .~aHH@e no Anon., 

(1981) ~aIDTCH B nepec~eTe. 

A - BO~@ K ceBepo-3an~y OT apXHITenara IIanbMepa (no Wol­

nomiejski et al,1982): 1- paRoH K ceBepO-3aITa~y OT apXHnenara 

IIanbMepa, 2- ITpH6pe~H@e BO~@ apXHnenara IIanbMepa. 

B - nponHB BpaHccpH~a, B OCHOBHOM ~eHTpanbHaH ~aCTb: 1 -

cpeBpanb (no Retamal,Quintana,1982),2 - MapT ( no Wolnomiejs­

ki et al,1982). 

C - paROH O.MOp~BHHOBa (3necpaHT): 1- K ceBepO-3ana~y H 

IOrO-3aITa~y OT IT06epe~bH OCTpOBa (KoHe~ HHBapH-HaqanO cpeBpanH) 

no MaTepHaJIaM HIIC "O~HcceR", 2- K ceBepy OT OCTpOBa - ITO MaTe­

pHanaM HIIC "BaJIbTep XepBHr" (Anon., 1981) . 

D - IDrO-3aIT~HaH ~aCTb MOPH CKOTHH, ceBepO-3aITa~HaH qaCTb 

MOPH Y::m~eJIJIa (no MaTepHanaM HIIC "BanbTep XepBHr" ,Anon. ,1981) ~ 

i - 3aITa.,TI;.HaH -qaCTb paROHa B~3 .MOPH CKOTHH, 2 - ceBepo-3ananaaH 

~aCTb MOPH Y9~~eJIJIa. 

E - paROH ID~H@X 0pKHeRCKHX OCTpO~OB ( ITO MaTepHaJIaM HHC 

"3~yap,no n.XOnbM6epr",Anon.,1981): 1 - paROH K ceBepO-BOCTOKY 

OT apXHITeJIara, 2 - paROH K 3ana,ny OT apXHITeJIara. 

F - IDrO-BOCTO~HaH ~aCTb MOPH CKOTHH ( ITO K03JIOB 11 ,np., 

1983) : 1 - paROH B~3, 2 - ceBepHaH ITepHcpepHH 9Toro paRoHa. 


