MOPS_

B. A. Hunos

B 6uomacce naaukrona CEBEPHUX MOPER XOMEHHDYOMEE ZHAYEHRE MPX-
nagnexur Calanus finmarc {1). Hecounenso, 470 8 xusun MODS BTOT BHA
HIPacT CYIECTBEHHYI pOAb, MoxHO Ges npeysesmvewmMs ckasars, STO
MEXAY UPOAYUEHTAMH B APYTHMH ngrnmuu MOpPS ONHHM H3 raspEefmux
CBESYIOUIHX IJBEHLEB HBASeTCS nus . He caysafno, suro
HMEHHO BTOT BHA CAYXRT HSMOOICHHHM OOBEXTOM AA% PASEOOOPESHLX
HCCACAOBAHKHA.

Aounanpyoumee nosoxenne Calanus finmarchicus s nasmxrone CEBePHEN
MOpeRl TO3BOASET PACHPOCTPAHATE NOAYYEHHME B OTHOWEHHE Hero ASHEME
C H3BECTHOR: CTENEHbIO BEPORATROCTH HA BECh KOMIAGXC 300MASHXTORS, Bee
STO SACTABASNET HAC PAcCMOTPETh NOAPOGHO HEKOTOPHE OCOOEHHOCTR pac-
NPOCTPAHEHHNA BTOroO BHAA B PaflOHe HAMINX HCCACACPAHNE.

OCTaROBAMCA CHAYAAZ Ha CMENE NoKoAeHWA Yy H3y4SeMoro HaM# BHAS,
Kak H3BeCTHO, KpoMe AU ¥ PAAd HAYUAHAADHMX CTaanfl, B UAKAE pPAIBNTHS
Copepoda HMEOTCH [MECTs KONENOARTHMX CTaIAR. Haynamaaouse . craaun,
OHCTPO NEPEeXOAAIIHE ONHA B APYIYIO, HOME He H3YHAAHCH MO OTASBABHOCTH,
Ha OMPEfeACHHE Ke OTACABHMX KONENOXAHTHMX Cragmfl, mWso6opor, O6KIO
ofpanieno caMoe G60ALMOE BHEMAHNE. Pacapenesenwe no cesomam Bcex nos-
pactanx craaufl Calanus finmarchicus uso6paxeso na OPEBOANMEX TpadHKax
(puc. 1—5), nocrpoenunx no npruuAny KpyronMX Anarpams. ITpr Taxom no-
CTPOCHRN BLICOTA OPAWHATH PABHA PAAMYCY KPYTS, NAOWAAL KOTOPOTO SKBH-
BAJCHTHA KOJAWGECTBY 3KSEMNARPOB; 32 EAHHRUY HAOMEBAR DPWEST 1 S,
COOTBETCTBYNOUMAA OAHOMY BKIEMTASPY.

Hawme paccmoTpense MM HAYHHAEM ¢ Beceswmx secwues. B Mareprase
HIOHBCKOTO pefics, NPOACKIBINEroCH No Hmuﬂﬁf MepHARARY ¢ 4 no
10 wons (puc. 18), a no pocrosnoMy Mepuanany —c 12 no 16 moas (prc. 18),
MM HOXOARM 8 OWEHb GOALIIHX KOARYECTEAX KAK BTOPYM, TAK 8 OCOGER-
HOCTH TPeTBIO CTAAMI0 pasmuTRY. Y0 Xe Kacaercs mepsofl CTAfME, & TAKKE
HAYNAHAABUBX CTAAHA H SRU, TO HX KOARYECTBO GHAQ HO MHOTO PAZ MEHBLIE.
K coxarenmio, mamn wmatepnann pe saxsarmpaior PAHENX BECeHHMX MEcanes,
% MH JRUIERH BOSMOMNOCTH TOYHO YKasaTh BPEMR HAYAA PASMHOKEHHES
Calanus finmarchicus s BapennosoM MOpe; oAHaKO HOAO AYMATS, YTO OHO
5 1930 r. nagano Ha NEpsyio NMOAOBANY MAR, Tax KaK 8 Mmarepuaae, colpau-
WOM B KOMIE M3PTE R WAvAAE ANPEAN, MM HAXOAEM ANWE NPEABOIBECTHRKOD
HACTYNAOMErD PAIMHOXEHNA B BHAC GOALINONG KOANNECTRd CAMUOS.

O NpHYHEE, YKA3OHROM WIOKE, MM ZOKHMW OyAeM pacCMartpHsars Ha -
HAIUAX paspessx OTAGABHO HACEACHHE CAMMX CemepuNX Ccramumfi w Acex
OCTaAbHEX, pacnoroxennux wxnee, Ipannna Mexay ;nmmuuu ofaacTaMn
IPOXORMT, B SABHCAMOCTA OT BPEMEHN Togs, oxodo 74°30'—T5°N, Kak ®a-
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8eCTHO, 3T PAHHUA OTAEAAET NKHYIO 4aCTh Bapenuosa MOpH, HaX0 ocs
101 cuapiedmuM - Boatedcrenem BoA Hopaxanckoro . TeHeHHH, ot. Goaee

ceBepHuX MPOCTPAHCTS, OTAHYAIOULHXCA OT nepsofl He TOABKO MO CBOeMY

FHAPOAOrHYECKOMY PeXHMY, HO H MO COCTaBy COOTBETCTBYIQLIErO HM MJA3HK-

TOHA. . "

OcTanosnM Hame BEAMAHHE NPEesAe BCEro Ha 0XKHOM yacT. B Hayale HIOH:
101 OAHHM KBAADATHHMM METPOM TMOBEPXHOCTH - MOPH B CpeAHEM H3 BCEX
crauusil 3TOr0 PadoHa. HMeAoch nepBofl cTaauu 11 9K8., BTOPOA CTaAHH—
68 300 3x3., Tperbeft ¢Taaun — 85800 3k3. H yerpeproft cragun — 38 400 3ka.,
a scero cagme 200000 s3k3. (ta6a. 1). [Tocaeanas uHppa ABAAETCH MAKCH-
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g- 1. Distribution of stages of Calanus fin
marchicus
half of June: @ — along the Kola mcﬁdl:n‘;m:t—r allul:: ;!!‘JIE r’l:;l;:lal:l.u & Dy

Symbols: st stage— . —: |Id
ek stage — . . —
B 2 +4 *..II‘Id‘ ":“ﬂﬁ*'-f—; IVth stage—; Vth stage— ;

10 noa
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3, HHMAA BO BHHMONKE, 4TO y6uABL 1A
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MOJOAMX CTAAHAX PASBHTHA AOLTHIAET aHaA%HTEALHOM ne.unum:;ﬂ I: Hfr?a Hu':':
HIOHbCKHE HAGAOJEHHS - HE COOTBETCTBYIOT MOMEHTY MIKCH pas:
MHOMEHHS H3yYaeMoro HaMH BHA3, 3. TAKKE 3Hasi, 4TO KOAHHECTBO #HHI, OT
c1aausaemux cso6oanoxns yunmi . Copepoda, o6u4HO. GHBAET BECHMA HEBE-
AHKO, MB NPHXOAHM K 33KANYEHAI, 4TO HOBAA reHEpAUHA, OGHApYKeHHas
wami BecHoRl B 0XHOR wacTh. BapeHuoBa MOpPA, HE TOOHCXOAHT OT TEX 3KIEM*
nASpPOB, KOTQPHE HAGA0AAAHCE. 31€Ch auMoil. IT0 06CTOATEALCTBO NO3BOASET
gau cautaTh Calanus finmarchicus sroro pafiona He aGOPHreHOM, a MPHINEAD- |
meM, NPHHOCHMBIM ‘K HAM TeYeHHeM H3 Hopeexckoro Mops.

To e CaMO€ MOXHO. BHBECTH H H3 PACCMOTPEHHA pacnpeAeseHHd Mo WHpoTe
woaoan Calanus finmarchicus.: Ha Anarpauue (puc. 1) HeTPYAHO 3aMETHTD,
YTO MAKCHMAAbHOE KOAHYECTBO SK3EMMNJAAPDOB .- MOAOALX CTaAHH BCTpedaeTrcs .
10 Koascxosmy mepuaxany na 71930'N, B uentpe Hopaxanckoro TedeHus; oT
3TOrO NYHKTA KaK NO HANPABJACHHIO K MATEPHKY, TakK B OCOOEHHOCTH K CeBepy
KOAHYECTBO 3K3eMNaAspoB-6uCTPo ymenbwaercs. He menee pesko aTo oGHa-
pyXHBaeTCA H HA paspese, NPOXOAALLEM-BOCTOYHEE, HA KOTOPOM NapanaeapHO
fepeMemenHi0 TeYeHHs HIMEHACTCH H PACNOAOXKEeHHE MAKCHMYMa. O Tom xe
CAMOM MOXKHO 32KAMYHTB H 110 pacnpeje’eHHo siHil. KOAHY€CTBO. HX B HIOHE
g ofmeM OHJAO HEIHAYHTEALHHM, OAHAKO XapaKTEPHO, 4TO MECTa YMEHbLUEHHA
KOAHYECTBA AHI COOTBETCTBYIOT KaKk pas TeM [MOAHATHAM XOJAOAHBIX BOA
K NOBEPXHOCTHHM CJAOAM, H-utgglue HabaoaawTes, Hanpumep, aaa Koasckoro
wepranana Ha 73°N n na 74°30'N. Ha rex ke mHpoTax samedaetrcs peskKoe
yMeHbIUeHHE H MepPBHX YeTHpPexX KOMemOAHTHHX CTaaHf. Mbl He CKAOHHH
CYNTATL MNOAYYEHHHE HAMH KPHBHE 32 6esynpeyHoe OTpaxeHHe AeACTBHTEAb-
HOCTH, TaK KaK XOpOowo 3HaeM, 9TO TOYHOCTH MNOAYHAEMBX AAHHBIX A0 CHX
nop ewe HAXOAHTCA B 60ALOA 38BHCHMOCTH OT TeX YCAOBHHA, NPH KOTOPHX
NPOH3BOAHAHLL A0BH. HECOMHEHHO, YTO ‘HHOA pa3 HMEHHO -3TH TeXHHYecKHe
NpHIHHN O0YCAOBAHBZIOT KOAEGAHHA B KDHBHIX, TeM He MEeHee MOJAYYeHHHEe.
JaHHHE HE MOrYT BH3BaTh BO3pPaXeHHA. 3aKOHOMEPHOCTb H3MEHEeHHM, ToXae-
CTBEHHOCTb HX Ha 0O0OOHX NapaiaeabHO HAYIHX paspesax He MO3BOJAAIOT
COMHEBATLCA .8 CNPABEAAHBOCTH YKA3aHHOro, TeM 060Jee 9TO H AHTEpaTypHbe
AaHHBEE HE A2I0T HHYEro,; YTO 3TOMY NPOTHBOpe4YHaAo Ok.

» Hakoneu, OTMETHM, 4TO N0 BOCTOMHOMY MEPHAHAHY, OTCTOAuleMY oT Koab-
ckoro Ha 3730/, pa6oTu npoH3BOAMAHCL B cpeaHeM Ha 10 aAneR mnoaxe; Ha
JT0TO CABAYEeT, 4TO eCAH BTOpPOMl paspes W He NMPHXOAHACA B TOYHOCTH Ha
TE ME CaMue BOAM, HACEJIEHHEe KOTOPHX MOABEPranoch HCCACAOBAHHIO B fep-
BHH Pa3, T0 BO BCAKOM CAy4Yae€ MO CBOEMY XapaKTepy NMAAHKTOH OGOHX pasa-
pe3os Oua oannaxkos. [To mocaeaAnHm AaHHHM CKOPOCTH TeYeHHs B BapeHiuo-
BOM MOpE paBHa 4,2 cM cex, T. e, 0KoAO 4 Kku B cyTkH. Koneuno, 3a. 10 aueft
BOAA npoHAeT npH 3TOA CKOPOCTH He GOALILE MOJGBHHBL PACCTOAHHA MEXAY
MEPHAIIAHAMH, OAHAKO BPAA AH 3TO OOGCTOATEABCTBO  OGYyAeT HMEThb GOAb-
HIOE 3HAYEHHE BBHAY AOBOABHO MEANEHHOrO H3MEHEHHs IIMAHKTOHA B WAPOTHOM
HanpasaeHuu. T1osToMy OAHOTHNHOCTH B pacnpeneseHHH NAZHKTOHA No 060HM
Paspesam eme 60ablue NOATBEDKAACT CNIPaBeANHBOETL HALIHX NPEeANOAOKeHH T,
Cﬂ:’ﬂ;::};;:m{f;l:kHECHG#EKD OCOGEHHOCTEfl B. paclpe/eJeHHH  HIOHbCKOro
HOWEHHH (126 z)usu:'.‘““‘“““ acTi Bapenuosa mopsa. B npouentHOM- OT-
Bt s irs"rupaa- : :;IQEE']B“ MECTE CTOHT TpeTwa cTaans (40°,), ouens .

_ /o), 3atem caeayer wersepras cramus (18°/,); sra .

'PYIINA PE3KO' OTAHYAETCA N0 CBOHM' KOAHYECTBAM OT NATOM CTAAHN (5 29/0)
vapocasx ocoGert (0,6°/,). INepsywo rpynny Mmu canTaesm Hosofi i
HEAABHO HapoaHswefica H npumesmeR Kk Ham G FeHepauxen,
) v 110-BCEH BEPOATHOCTH, H GOALIIMHCTBO O0COOLA

CTAAHA, MAKCHMYM KOTOPHX -HAXOAMTCH B

970 W AM% MOM0AH. YTo. Ke | AHTCA B T€X Ke BEPXHHX CJAOAX,
MHEBATHCA B pX' HPHHan.ﬂemﬁ?E'ﬁTm eHeoanin o MUAS ORI, KRR O
ABHO 3TO CKasuBaerca ma i FEHCPAUMH Npowaoro roaa; oco6exno
SEPTHKATLHOM pacnpejesenuu: STOR CTAAUR, NpPH-.
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B 33ka04€HHE OCTAHOBHMCA. HA plcnPeAEJH:iEHqHM iihn?mmcﬂﬂﬂ“
8 MepPHAHOHAABHOM Hanpaul!ﬂﬂ:;n 'ﬁ"‘.uﬁfufum g I';E.EHHTHH, B cesep-
MOpA HaHCOAbmIEE ei:!:::ﬂ:": MPHOGPETaeT AHAMETPAABHO Sl
i s tes gia:pmnpﬂre 75° N Ha6al0R3aeTCA CTPeMHTeAbHOe naft::mT Ha
Kb Iaplgo-?ﬁmrnymmnx cTaauil, KOTOPHE MNoCAe 3TOro o'rc":mﬂ -
:Eg;:; n:lan. N0 CpaBHeHHIO C 60Jee 3peJbMH, B M““*Emcﬂm&kﬂ

8, ROMBERpyDmER Ha BCEX CEBEPHNX CTEHLIRX. © 0 4eM  MOXHO
g::eﬁnnm DafioRa B WIOHE TOABKO HAYHHAET PA3IBHBATHCH, O
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Puc. 2. Pacnpesesenmne Bo3pactHMx craamh Calanus finmarchicus. nox | NnoBEPXROCTH

MOPA B KOHUE HIOHA — HAWANE MIOAR. a—no Koasckomy - mepuanany; b — no paspeay or
16PN 26°0 10 T1930' N 45° 30 O. O6oanavenns eu. na pue. 1, '

ﬂg. 4. Distribution of stages of Calanus finmarchicus under | m.* of the sea surface in the end

June — begianing of Ju y: a _::l-ln':-r:EI the Kola meridian; b — along the section from 76° N 362
to 71° 30'N 45° 30 O, Symbols. see fig. 1,

CYARTH N0 HAXOKAEHHIO GOABWIMX KOAHWECTS aun (10%,) W HaynaAMaabHuix.
CTaand (18°/,). C uawmefi Tougy JPEHHA Ha CEBEPHBIX CTAHUMAX HaAWero pas-
PE3a MW HueeMm unyio nonyasunio - Calanus. finmarchicus: FeHETHYeCKH -
COBEPIIEHHO ‘e CBA3AHMYIO TOH, KOTOpas Haceager J0XKHYI0 4acTh Bapeu-

OoBa Mopa. Hecmorpa ua ogens HEOOAbIIOE NPOCTPAHCTBO, HX pasaeaswiee,
o6e nonyaaumy PE3K0 0TAHYaI0TCA no cBoefi .6n

COMHEHHO, 9TO B Cepepmmx Calanus finmarchicus- MB HMEEM nonyasumio, -
JHAEMAURYIO aaa Bapennopa Mops.
nponasesen no Koasckomy MEepHAHARY ¢ 24

OTKYAa cyauo noaug-
0A0TAYeCKHX paboT, nocae wero H3 3TOR Towykw
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Gula CAENAH Pa3pes B Oro-BocToYHOM nanpasaenuu ¢ 8 no 11 wioag (puc. 2b).
HaM yXe NMPHXOAHAOCh OTMeYaTh 6OAbIIYI0 HACHTHYHOCTH B PACnpefeaeHHu
QAAHKTOHA MO ABYM CMEXHLIM MEPHAHAHAM; TO JXKE camoe caeayeT CKasaTh H
o AaHHOM cayudae, Ecau caoxuTh 064 paspesa no 72°30'N, 10 HX KpHBHeE
HACTOABKO MOJAHO HAAAralOTCA APYr Ha APYyra, 4TO HE OCTABAAT HHKAKHX
COMHEHHA B CnpaseiHBOCTH TAKOro COEJAHHEHHA.

[IpH paccMOTpPeHHH B5TOrO KOMOHHHPOBAHNHOIO Paspe3a Mu HE HAXOAHM
o4enb OOJBWIHKX OTAHYHA B pacnpeseseHHH Bo3pacTHuX ~craauf Calanus
finmarchicus N0 CpaBHEHHIO € TEM, KOTOPO€ HaM yXKeé H3BECTHO. DTO Bhi3h-

BAETCHA, KOHEYHO, rMasHbiM 06pasoM Ee-
;. A ey R S 6OAbIWIHM NPOMEXYTKOM. BpEMEHH Me-
WAy 0GOHMH. peHcaM#, KOTOPHA B 10XK-
| oMt wacTH Mops B cpeanem Guia paseH
20 aAHAM, 4 B CEBEPHOH — OAHOMY Me-
cauny. OAHAKO BAHAHHE BpPEeMEHH CKa-
33/10Ch HA HAMEHEHHH NPOUEHTHOro OT-
HOIWEHHS MEeXAY OTACAbHBMH CTAAHAMHE.
Teneps na nepsoM MecTe B IOXHOH
YACTH paspe3a CTOHT yeTBepras CTa-
ausn (42°/,), KOAHYECTBO TpeTbeR CTAAHK
'YMEHbIUHAOCH Ha OAHY YeTBepTh (307 ,);
CH/AbHOE yMeHblIeHHe HabGawpaeTcs AAA
BCEX MOJOABX CTAAHA A0 BTOPOA BKAO-
ynTeAbHO., OTMETHM jJajee, 4TO H3Me-
HEHHA KOCHYJAHCH H abCOMIOTHOrO. KO-
AHYECTBAa BCeX CTajAHM, BMeCTe B3ATHX.
Ecan B Havane HIOHA B HOXHOA 9acTH
~paspesa noa. 1 a* HACYHTHBAAOCLH OCO-
Gefi Bcex craanfi. okoao 214000, To te-
nepb 5TO KOAHYECTBO CHHXaeTcs A0
131000, T. e. CTAHOBHTCH pasa B Noa-
TOPa MEHbIIHM,

BansHHe BpeMeHH CKa3aaoch H Ha
CeBEPHBX CTAHUHAX, MATEPHAA KOTOPHX
, BNOJAHE ONpejeNeHHO YKasHBaeT Ha Ha-
0N b e O Y 9310 NOABJAEHAA HOBOA reHepalkH ITOrO
— L e \/ roaa. [To koAHYECTBY 3K3eMMAAPOR AO-
G0  GUab o anme oY owow sy - GWodsk  MHHHPYeT nepsas craaus (34".). samen

CAeAYeT B PABHHX KOAHYECTBIX BTOpas
Puc. 3. Pacnpenesenue Bo3pacTHMX: CTaiMR y wavnauycew (no 23°)), ocraabHbe

Calanus finmarchicus nox 1 u* nopepxmo- _
CTH MOPA B nepmoft nososKHe aBrycra mo CTaAHH 60ALIMIOro SHAYEHHA - HE HMEIOT.

Koascxomy wmepuamany. OOGoanasenns oM, Bce 3T0 YykassBaer C. HEeCOMHeHHOM .
Ha pwuc. 1. SCHOCTBIO HA TO, YTO HAYAN0 Pa3MHO-

Fig. 3. Distribution of stages of Calanus Xenus Calanus fir.marchicus. B cesep-
{?ﬂmmaﬁmhuﬁdtrl hmﬂ of tllw sea :uﬁarie- HOMl 9ACTH apeana hillero HCCAeA0BAHHA
n the first half of August along the Rola ppyxoantca -Ha nepeylo NOAOBHHY HIOAS;

gapiommatis b e T T APYTHMH CAOBAMH, 5TO. O3HAYAET, 4TO

supemuunnft. Calanus finmarchicus pasMuoXaercs NPHOGAHIHIEABHO HA 104
TOpPA — ABA MECANA MO3AHEe NPHIIeAbUa, IPOHAKAIOUIEro B HAIH bOAK C 3aNaaa.
BriosHe BO3MOXKHO, 9TO CpokH pasmuoxenns Calanus finmarchicus B pas-
JAHYHBE TOAK B 3aBHCHMOCTH OT PAA& YCAOBHA MOTYT CABHraThCA B Ty HAH
 HHYI0 CTOPOHY; NOSTOMY BOOGIIE MOXHO CKasaTh, 4TO IOXHAA NONyARLUHA
Calanus fFﬂmaﬁhl’Eﬂ& pasMHOXaeTCs BECHOH, a CeBEPHAA — JCTOM.
Caeayiomnft paspes no KoabcKOMY MepHAHAHY, OTHOCAMHACA K Pasrapy
Aera, 6ua caeaan ¢ 8 no 16 asrycra (pHC. 3); napaaseabHoro BTopero paspesa
B aprycte He Ounao. [lpoweammue. Heneab BHeCAH Goabluxe OTAHYHR
B pacnpeaesenne craanft- Calanus finmarchicus. B aprycre nestp HACEACHHA
NepeABHHYACH . HA cenep, B l0XHOM pafione koanyecrsa Calanus finmarchicus.

» 0
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DOABEPrANCE . CEIBHOMY YMEHLIIEHHO. HM mmfm 3‘:3;
2I0M0, 33HANMANMY0 OPOCTpascTeo oT 6eperos Mypsana a0 t42.8‘{.}
raasgoe 3navesEe B asrycre nprobperanT sersepras (48°/) B naras st
Crzamm passATRs; 60aee MOsoAWe CTAAHH BCTPEHAOTCH B muqnmmmm
roamsectsax. [locreamee ocratee npomWAOroaHefl resepauHyH - COXpaHs e
p 5e60ILON 9HCAE B3pocanx ocobedl. Ob6mee KOAHYECTBO SK3eMNAsp 1
cozxsepraock crabEOMY vwemsmeszo. [lox 1 a* B asrycre B cpeaneM Hn
cegTnsasoch 72000 sx3. Taxew ob6p230oM 8a xBa MECANA MNONYASUHA HOXHO
u VMEHNLIIENACH ‘B TPH pa3a. .
ut}:;oﬁeap:: n::mzp:ﬁerm s ctn;;:}puum pafiora. 3aech raaspas po.ab
CDEHAMNEKHT weTBepTOR CcT2amE 163% ), npesumaomef B TPH pasa KOJAH-
s=cTe0 natof crzaze (21'). lNzpzwieabHO sTOMY €mme HE' NOTePANH cnuercf
T=29€HEs BCE MOAOAHE CT2iEE, B ocobennocTE Tpeths (119%,). B o6mewn, kak
SETPYAHO 3aMETHTh, ZEIVCTOBCKOE pacnpezeaemne Calanus finmarchicus
2 cezepHEOM PafoE€ ZOBOJBEO TOYHO NOBTOPSET TO PacupeAecHHe STOro

=

#Z1a B WAHOR S2CTH D2peEmoB2 MOpP#, KOTOPOE MH HMEJH B KOHIE HIOHA.
Oraocereassnfl 2o3pacr 060EX nonvVASUAR up!lﬁ.-'lHBET_EJBHﬂ OAHH H TOT Xe,
10TE MOXKHO OTMETHTH, 9T0 waEuE Calanus finmarchicus gsAseTCs HEMHOro
,M0a0ke" cepepsoro. TewEw o06pz30M MH ONRTH KOHCTATHPYEM OTCTABAHHE -
© PEIBETRA AR CEBEPEOR NONYIKOEE 00 CP2BHEHHI C IOXKHOA, NPpHOJH3H-
TeILEO paeHce 1!/, wec.

~TAROBHMCHE- TENEPE E3 SECIEEEHX COooTHomeHE2X. Ob6mee KOAHYECTBO
=C€X CTaamid pazsevez Calanus finmarchicus mozx 1 & B CEBEepHOM paitoHe,
-2220€ B pofe 10000 3x3.. 2 B r2gzye H0as 13 000 5K3., AOCTHraeT B aBrycre
37000 s5x3. Koagsecrzo 3x3ewnispos- VBEIFYRIOCH 33 Mecsu Ooaee wewm
2 IeCaThb pas. 370 6€3 COMEEEHS SRISETCH CAEICTBHEM SHEPIrEYHO  COBEpPIIAK-
TErocs paswncxenzs. OIE2K0 TIETEO MH CT2P21HCh OH MOATBEPAHTE CKAa3aH-
S0C VEA3aHHEM E2 W2lCOBO€ EZXOZACHHE CAMBX NEPBHX . CTAAHA pasBHTHA.
AIX YA€ OTMEYZJI0CH, ZX POIS BECLM3 Naia TO CpaBHeHHIO ¢ YeTBepTOll
-T21R€R, Ha 100 KOTOPOE NPEXOZZTCH NOYSTH * 3 OOIIEro 9HC:Ia 3K3eMIAA-
20e. llosToMy M c9Z7zén. 910 B @BIryCTE EawH 33XBAY€H TOABKO KOHEll
4=-COBOTO paswsoxenrs Calanus finmarchicas, gavaxo KOTOPOro MH 3aMe4ain
== METEpHaJIE ‘H3 repBof Zekzau HIOAA, TIEHTP Ze PasuMHOXEeHRH, NaaalwmHA,
=£X0 AYMaTh, HA Cauuf KOHEN PIOAY, HAMEME paboTamu He 3aTpOHYT:

K cozxaienmo, AJALECRINErO0 M2TEPHANA 0O OCEHHEM MecAnaM He O6LA0
';";‘5?35'1 [losTomy NPEXOXEM NPEMO X PACCMOTPEHEID AexalpbcKoro pacnpe-
:;—;f;“ Cﬁ"ﬂ’_mﬁf_ finmarchicus: {ag s5tof meam wm BOCIOAL3yEeMCH  MaTe-
-#230u, coOpannuin Re & 1930 r_, 3 p Npeauaymes roay. Takas samena. sp-
“XETCE BNIOJHE BO3WOXEOE, TaAK K2k 370 BPEMS roja OTHOCHTCH K nepuoay
ZOCTENEHHOTO 3aTviages nonyazuer Calanas finmarchicus: AbconwTnne
2 : YAYT, OHUEBHAHO, OAHHMH H TeMH XKe
.”_:;a::li:lme .rn.!qu, 11O E€ Kaczercs CooTHOmMeEnuf ueﬁ‘l).- OTACABHWMH CT4-
yers ﬁ;“‘:;r‘:: AZHHHE, XOTOPHME uu pacnoaaraes, rosopar o 6oabmofi ux

[pw PACCMOTPeHEE 20526 bCKOro pa
Cpocaercs B raasa trrn'r-.:-rnnpe peaxup dpeaa (puc.

P%, moaobsoro Tomy KOT 3
EEARETCA B Tensoe Bpexs ropa. [lo BCEMY 15'  Tor 1o~ WIRETIRR0 ol 45

WEEREM HAVT Gogee HAR wegee

BEE
p2 Repenuranmm gpasercy OBHIICHHOE HA cepepe Copepxanne Tpernefi

WM pafionon. Kpowme Toro HAAHYHE CcaMuoB
H AOCTHIaeT NOYTH NOJOBHHL
: OXHOR nonyAsuuu. BPEMEeHH
T : =
ot t;p::"nigeunncm paccuatpupaemoro MaTEpHAAA 3akA0YACTCH B peakou
WPACTHHX Craamfi pa gpe rpymiu. $lcuo onpexeas
SOXAM2N poay kap TeTrepTOoR (34—-41';.)_ g g Lo

6320/ | : TaK B OCOGEHHOCTH Nyt -
o), KOTOpHe g KOAHYeCTREREO M OTHOMERHH - faseko oc'r::.ﬁ::: g:
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co60ffi BTOPYIO rpynny, COCTOAILYIO H3 TPETbeR CTaiHK H B3POCAHX OCOGeH.
Boaee MOMOABX CTAAHA NOYTH COBEPINEHHO. HET, NHINbL H3PEAKA NONaA3nTCH
HA HEKOTOPHX CTAHIHAX OJNHHOYHHE SKIEMNAAPH nNeppofi W BTOPORA CTAAMMA.

MeseHHO B SHMHEE BPEMA COBEPIIANTCH H3MEHEHHs B COCTABE HaCeNeHHs
Calanus finmarchicus;, pce Bpesms HAeT yMEHBIIEHHE YHCAA SKBEMNAAPOB BCEX
CTafHA PAsBHTHA, 33 HCKAWYEHHEN JHIUL NOJAOBO3PEAHX, KOAHYECTBO KOTOPHX
HAYHHAET NOCTENeHHO  yBeanunpatTscs. Ha nocaeanem paspese, npoHsBeeH--
HOM B KOHIe MapTa M Hadaze anpeias (puc. 5a u b), MH HMeeM HauMeHbIIEE
KOAHUYeCTBO sk3eMnaspor Calanus finmarchicus n3 pabaojaeMux B TedeHHe
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Puc. 4. Pacnpeneaenne mospactumx craaufl Calonus finmarchlcus nox 1 M° mowepx-
HOCTH MOpPS B KOHUE Aekalps — Bawaae suBaps: @ — no Koascxomy mepramany, b —no
sepuanany 37°30' O, OGoawadenus cu. va puc. l.

Fig. 4. Distribution of stages of Calanus finmarchleus under 1 m®. of the sea surface in N
the end of Detrmber—rbeg;nnln of January: a — along the Kola- meridian, & — along
the 37930 O meridian. Symbols see fig. 1.

neaoro roas. B cpeaumem,. jas Bcero paspesa moa 1 M* MOBEPXHOCTH MOpA
naxonutcs 11000 5K3.; 5TO KOAHYECTBO COCTABASET TOJBKO 7°/y WHCAS OPraHH3-
MOB, OOHapyXenHux B8 Wione. EcCaAn npuuath BO BHAMAHEE, YTO HANIH A3HHHE
KaCANTCA JAHMb Y4CTH HAPOAMBIIErOCH NOKOJAEHHSN, TO MCXHO CKasaTh, HTO
H3 BCcefi maccH HOBOA reHepanHH Yepes roa OCTaercs TEABKO HECKOABKO
NPOIERATOB, @ BOSMOXHO H TOr0 MEHblue,

Heo6X0aHMO OTAEABHO OCTAHOBHTLCH HA PACHpPEACNCHHH BIPOCAKWX -0COGeR.
B OTHOmMEHHH "CAMOK MOMXHO SaAMETHTh, '4TO B IOXHOR . YacTH paspesa OHH
ABHO TIPEBAAHPYIOT Hax APYrHMH craauamu (50°/,); B STOM SaKAONACTCA
naabxeAmuf stan passutus Calanus finmarchicus: B 10XROA 9ACTH MOPA.
M3 Apyrax npH3HakoB HACTYNAOIEro PasMHOXEHHS OTMETHM YBEAHUEHHC



234 B'#' E_‘H'- — = e ‘ .4

KOJAH9eCTBa ;pe.lu: ocoGeit wa 7I°N, ApyruMu CJI0BaMH, B CepelaHHe Hopa-

- Ka3aHHas OCOGEHHOCTb HE MOXeT CHHTATHCA Cay-
h::“gmnnr.::::sin:{e:?:nyunﬂum:enneu- no coceanemy 36-my u:p::g::zh HI)I:
:u*r:gu;n TAKKE MOXKHO OTMETHTb HAXOXACHHE yumulnm:u MaKCHMYMa,

TOrO K Ory B 3ABHCHMOCTH OT HanpaBJeHHS TEHCHH A 5 L
3naunTeabHO - Crafee 3amewaercs npnﬁnnxenng pm! K8 pATNUomeR
cesepHOA nomyasuuW. 3jech eme MOMPEXHEMY : HA NEp _licere hazas

inﬂ:ﬂ nwras craaus (39%/,), H TOABKO AOBOABHO nan%e zue;m e AR

qecTsa apeanx ocobeft (13°/,), a Takxke npHCYTCTBHE 00Jbl ‘
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Prc. 5. Pacnpesesenne sospacramx -ctu'un Calanus finmarchicus nox 1 M nosepxmocTi
“OPR B xoWuE wWapTa — mawase anpean:.a — no Koascxoumy . mepuanany, &— no MEpHAHaHY. |
369307 O, O6osnauenna cu, wa pHC.

t;gd é t:‘umhuuan of stages of Calanus finmarchicus under 1 m? of the sea surface In the

warch — beginning of April: a—along the Kola meridian, & — along the 36°30 O
meridian. Symbols see fig. 1.

CAMUOB, COCTABAAOMHX OKOAO
BECEHHEr0 BpPEMEHH rona. .

Ha ocnose wuanoxeunoro MATEDHANA MOXKHO C TOYHOCTHIO YCTAHOBHTD,
70 B npexeaax Bapenuosa mops gaianus finmarchicus wonounkangen.. Xon
PA3BHTHA HOBOR rewepamun wmu AOAKHE, KaK YKa3HBANOCK BHILE, paccMaTpu-
BATh OTAEABHO AAR IOKHOTO W CeBEPHOro PAROHOB H3Y4aeMOro HaMu apeasna.
CTAHOBHMCA CHawara wa woxHoM Ci inmarchicus; oGutaomem -Ha
:CE" MpocTpancTee or Mypuana no 74°30'—<75°N. B nepepofi aexage HIOHs,
H”:nﬂ:_:f?l;}’ Hadara wawnx ACCIelopannft, MB 3acTaeM MaccoBoe passHTHE .
5 KOACHHA, HAYA10 KOTOPOro, no Beeft BEPOATHOCTH, NPHXOAHTCA HA
pPByio noaosuny wsag, K Ha9aay aerycra nepuon PASMHOXEHHA BsaKaHYH-

'/s uncaa camok, rosopur o MPHOAHKEHHH
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BAE€TCH. I'Iepnue CTAOAHH PA3BHTHA, OT HAYNAHAABHEX a0 n'rnpuﬁ BKAOYHTEABHO, -
B ABrycte BCTPEYAIOTCA B MHHHMAABHBIX KOJAHYECTBAX. Homunupywouee
MOAOKEHHE MOAYYAIOT HeTBepTas W NATas CTAAHH, KOTOpHE COXPAHAIOT CBOE
JHAYEHHE JO. anpeas, Korjaa Ha NMEPBOE - MECTO BHABHIralOTCA 3pPEAHe 0COGH.
Ewe uarasaHee 1o Moxuo BHAETb HA NPHBOAHMON . auarpamme (puc. 6a),
H300paxaloeR Ce30HHBIE H3MEHeHHN B: NPOUEHTHOM COACPKAHHH PASAHYHLIY
BOSpacTHbX craauf Calanus finmarchicus. Ha sepxy amarpam OTMEYeHo
BPEMA JOMHHHPOBAHHA OTAEAbHHX BO3PACTHHX CTaaufd., Kak HEeTPYAHO 3a-
METHTb, MacCoBOe HaxoXjenHe nepsofl, BTOPOA H TpeTheR KomenoaHTHEX
CTAAHH NAN3ET HA Mafl H HA NEePBYIO MONOBHHY HIOHA. C KOHRUA HIOHS A0 CeHTAbOpH .
MABCHCTBYIOIEE MOJOXEHHe 3aHHMaeT 4eTsepras craaug., C centabpsa ao
MdpTa, B TEYCHHE MNOUTH-MECTH MecAues, HaHG0JbIIee  3HAYCHHE nprobGperaer
NATAaA CTaaua. - :

Hro kacaercs speawix ocoGeft, TO OHH NOABATIOTCH B GOABIIOM KOAHYECTBE
JAHINL B KOHUE MapTa, KOraa sapepuiaerca PA3BHTHE.paccMaTpHBaeMofl reme-
pauns. OTMETHM elle, YTO BCTPEYAIOMHECH B TeYeHHe BCel 3HMB He3Ha4YH-
TEJAbHHE KOJHYeCTBA 3peanix ocoleft Heabas paccMaTpHBaThL COCTOAUIHMH
HCKAIOYHTEALHO H3 NIEPEXKHBIIHX CBOE BPeMA OCTATKOB NpeALAYIIER TeHepanuy.
 Hecomuenno, 9To B HX uHCAO BAHBAETCH H3BECTHOE KOAHHECTBO SK3EMNAAPOB,
ACIABHO TIPEBPATHBIIKHXCHA B NOJOBO3PeALe. H3 NATOR CTaAHH, MPHYEM MOXHO
3AMETHTb, 4TO 06O0AbIIAA 4YACTh HX, €CAH. HEe BCe OHH, OTHOCHTCA K caMuau.
O6 3TOM ACHO rOBOPHT yBeNHYEHHE 4HCAa NOCAeAHAX, HAGAI0AaeMOe B KOHIE
Aexkabpa, KOraa KOJAHYECTBO CAMOK HE TOJAbKO He YBEAHYHBAETCA, HO NpoO-
AOJKAET MEAJIEHHO YMEeHBIAThCH. :

OTMETHM HAKOHEU TeMNn VHHATOXEHHS I0XHOH nonyasuun Calanus finmar-
chicus (puc. 7a). Ecan KOAR9eCTBO 0COGefl BCEX BMecTe B3FTLYX CTaaHA pas-
BHTHA AAA NEPBOR AeKaiHn HIOHA npHpasHsem k 100°/,, TO KOAHYECTBO BCex
CTAAHR B KOHUE HIOHA Gyaer pasHo 62°/, B Hawase asrycra —34%/,, B KoHue
Aexabps — 11°/, u B KOHme Mapra W Haga’e anpeas —4°/,. Ha camom aexne
COOTHOWIEHHA AO/MKHH OHTH eme GoJaee PE3KO BHpPAXKEHHHMH, TAK KAK HAWH
HAGMONCHHSA - HAUKHHAKOTCH HE C MOMEHTA MAKCHMANBHOLO Pa3BHTHA HAPOXAAKW-
IEACA reHepauHH, a ¢ NO3AHEeRWEero BpeMeHs.

B Gosee cesepunx pafionax apeara Hamero HCCACLOBAHHSA, NPHOAHSHTEALHO
oT 74°30'N no 76°30'N, mm sctpeuaem Calanus finmarchicus's taxkux xe
OOJbLWHX KOJAHYECTBAX; Kak W Ha iore. OQaHaxo pPasBHTHE e€ro Ha cesepe mpo-
TCKACT B HHOM BHIE, H BPAX AH MOMXHO COMHEBATHCA B TOM, YTO B CEBEPHMX
Calanus finmarchicus uu HMEEM 3HACMHYHYI0 A5 Bapennosa Mops nonyasuuo,.
PE3KO OTAHYAIOIMYIOCA CPOKAMH: CBORIO PAIBHTHSA OT TOM, KOTOPVIO MB CUHTACM
MPHHOCHMOR. ¢ sanana. [lepHoa pasMHOKeHHs CeBeLHOM NONYASUHH najaer
Ha BTOPYIO MOJOBHHY HIOAR H MEPBYIO NOAOBHHY aBrycra. (puc. 6b), orcrasas
TAKHM 06pasoM NPHGAHSHTEALHO HA MOATOPA MECHUA B STOM OTHOMEHHH OT
I0XKHOH nonyasunu. daasueflwnit xox Pa3BHTHS BO3PACTHHIX CTaaAMA He npea-
CTaBAACT OOABWHX OTAHYMA OT paHee ONHCAHHOrO.. OTMETHM AHMb, YTO AAR
CEBEPHOR MOMYAAUHH XAPAKTEPHO ' HE TOALKO GOJee No3AHee HAYAA0 pas-
MHOJKEHHA, HO BOOOINE 3anasAbBaHHe BCEro PasBnTHA. JTO 3aMeqaes.- H no
OTHOUWEHHIO K B3POCAHM- OCOGAM, MAKCHMYM KOTOPH), HAMH He YJAOBACHHMWH,:
HO 10 BCEM JNAHHBIM pPacnoJaraloMHACA: MEXAYy anpeaeMm H HIOHEM, TaKKe
CABHHYT, H NPHOAHSHTEABHO HA TO XKe CAMOE BpeMA. B 3aKJl0ueHHe OTMETHM,
4TO UEHTP CeBEpPHOR NONYAAUHAH HAXOAHTCH BHE npeaeaos pacCMaTpHpaeMoro
B Hactosmen pabore apeana, NOSTOMY BONPOC O pacnpeseeHu CeBepHOro
Calanus finmarchicus ocrapasem noka OTKPHTHM.

[Mocaeanne HaUIA 8aMENAHHA KACAIOTCH AAHTEABHOCTH CYHIECTBUBIHHA OT-
AeAbHbX cTtaaul Calanus finmarchicus. [Ins caMpx nepeuX H3 HHX, HAYNAHAAb-
HHX, y HAC HeT aaHnwXx aas Bapenuosa mops. Yro xe xacaercs KOnemoaut-
HBIX CTAAHH, TO MB MOCTApPAEMCH. MOAYYHTH HX.
~ Han pemenus nocrasaennofi 3amaYH HaM HEOOXOANMO HMETh MATEPHAL,
CoGupaemuit BO3MOXHO wawe, OAHAKO B OTHOWEHH I oTkputolt wactu Bapen-.
IOBA MOpSA MBI elle He PACNOAAraeM  MATepPHAIOM HEOGXOAHMOFO 06reMa. ITo:
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Prc. 6. Cesonnue HaMewenna. npouenTHOrO COAEPRANNHE Pasanys

HWX BOSpacTHMX CTaaAMA Calanus finmarchicus: a—» 0OKHOA 4a=

¢ Dapemnosa wopa (or Geperos Mypmana o 74° 30— 750 R,.

b —» cesepmofl nactn Bapeanosa utrpl-{:ueruu 74° 30075
IHAYEHNHA CcM. HA pHC. |, .

Fig. 6. Seasonal. variations (in percentage of the different stlages

ol Calanas finmarchicus: a — ﬁ-.ﬁ - :

the southern. part of the Barents
Sea from Murmag coast to: 74930759 N¥ b—In the northern part

of the Barents sea (north . ward 749 30r—750 N). Symbois see {ig. 1.
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3aCTaBAAET HAC MPHOErmyTb K HCKYCCTBEHHOMY Ha Nepsuiit BIrAAL npHEMY,
K H3J0XKEHHIO KOTOPOro Mbl NMEpexopnM. ' :

3uaa, 4TO PASBHTHE CceBepHOf nonyAsund Calanus finmarchicus aanasnu-
BAeT No CPABHEHHIO C J0KHOA HA MOATOPA — ABA MECANA ¥ 4TO XOA PASBHTHA

Pic. 7. Mascnenne xoaMuecTs BOdpactumx craauf Calanus finmar
ehieus, naxoxsmmuxcs noa | M3, Cpeamee ma ncex cranunft no Koas-
CKOM MEPHANAHY B  PASANNHNE Ce30HH TOAA: & — RDXKHEE
74° 30'—15° N; b — cenepuee 74° 30'— 752 N. O6oamavenns cum. Ha

pue. 1.

Fig. 7. Varlations in number of stages of Calanus Jfinmarchicus occu-

ring under 1 m?, Average data for all stations: along the Kola mer-

dian at different scasons of the year: a — southward 74° 30'—T75° N.
b — northward 749 30°—75% N. Symbols see fig. 1.



23 : = _____B'.ﬁ.ﬂ_.-"i"i——-—-—————'—""'_

g6
4 ofenx nonyasunfl, xax HaMH OHJAO YCTAHOBJAEHO, u?:;::m cgm »
% CXOJICTBOM, MOXHO GHAO MONHTATHCA IMOAYHEHHH bt s
ﬁmamn:ﬂt H uu-c'auuu YABOHTb KOAHYECTBO NPOH3BEACHHBLIX HH'HDTH umwnﬁ
TaxieG" 0043 COCAHHEHHe MATEPHAAA HAMH GH.IO npo“i?anacmux gt
HMX HAMEHEHHM MPOUEHTHOro COAepKAHHS PASAHIHHX BO3P A Ehif
Eﬂm finmarchicus. B xavecTse OCHOBHOroO MateépHaia GuaH :Ia B
10 woxkHoA gacTH Bapennosa MOpA, K HHM OBAH NPHCOEAWHEH v:Ac it
‘egepHOA YACTH, MPHYEM MOCAeAHHE N0 BPEMEHH Oulan nmeceugcn ng I:ue
;Mmpa et Bory pm“:irpﬂuign(ﬁ?g)c :: nﬂﬂ:;n:axuu Bcex Ge3
MOAYYHAR A . (prc. 8), |
‘Ec:g::}:::ﬁmx;:uﬂi gxasuu HACTOABKO 3aKOHOMEPHBIM, HTO Hi “nc'r:::::
HHKAKHX COMHEHHM B BOSMOXHOCTH COEJAHHEHHA [MOJAYYEHHHX . HAMH A

B OAHO UEAO0E.

W 4 — Cmadus 1/ 7 — Cmadus V
- 2 — Nauplii PCAS — Cmadus 111 l? — Camxu 9
3 — Cmadus / J6 — Cmad«a IV § = Camyu &

Prc. 8. Cesonmue mavenenus npoueHTHoOrs COpCPMAHHA pa:un';mu: BO3PACTHHX
CTaxmA Calanus finmarchicus & wxnof wactn Bapenuosa uwopa (xomGumnmposaxo
no amarpammas 6a n 64),

Fig. 8. Seasona' variations (in pirtmhﬁ:]' of the different stages of Calanus fin-
marchicus in the southern part of the Barents Sea (compiled by diagrams 6a and 6b),

Ha cocrasaennofi raxum 06pasoM JHarpaMMme MOXHO YKAa3aTh HEe TOABKO
SPEMA CYWECTBOBAHAA KAKOA-AHGO CTAAHH, HO TAKKE H JAHTEABHOCTH ‘ee
AOMHHHDOBAHHA WAL BCeMH APYrHMH. [lpu paccMoTpeHHH auarpaMmbl. 6po-
CAETCA B rAasa peaxoe OTAHUHe MEXKAY ABYMA NMEPHOAAMH, H3 KOTOPHX OAMH,
COUTBETCTBYIOWNA BPEMENH DIIMHOKEHHS, . NPOAOAKACTCH C anpeas 10- HIOAb
A OTAH93eTCA GRCTPOA cMeHOf APYT 33 APYroM CAGAYOUWHX CTAAHA, OT MOA0-
SOSPEANX 4€Epe3 HAYNAKAABHEE A0 TPETLENH BKMOUHTEABHO, 4 APYrOft, COOTBET-
“TBYIOUHf BPEMEHH DOCTA OPraHM3MOB, TAHETCS ¢ TOAB; AOMHHHDYIOUEHM K
-TAARAMHA BTOPOro NepHoaAa AnasdwTCA HYeTBepTanA -H nATaA.

Tepsas u sropas craaun BCTPEYAIOTCA B TEYeHHE caMmoe 6oaAbuiee
ip&_e; MECALEB, MpHYEM NEPHOA HX MAKCHMAALHOLO PA3BHTHA HE npesuwaer
9= nHexesn. Tperva cragmus, no AAHTEABHOCTH. BPEMEHH MACCOBOTO Pa3BHTHA
;‘ﬁ‘ﬂ:gﬂ C NPEAVAYIWHMH, N0 OKOHYAHUH OCAEAHETO .NOAHOCTBIO He HCuesaer,
2 rl: YTCTBYET B HeaHAUMTEABLHLX KOAHYECTBAX ~ 10 cAeAYIOWero roaa. Bee
~TAABHbE CTAAMA BCTPEYAOTCA B Bapenuosom wope kpyrawft roa. Ha HHX
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YeTBepTas CTaAHA, MAKCHMYM KOTOPOR HENOCPEACTBEHHO CAEAYET 338 MAKCH-
MYMOM TpeTbel CTAAHH H TPOAOMKAETCA OKOJAO ABYX MeCAles, ycTynaer
saTeM neppBoe Mecto natof craauu. [Ipespawanne 9eTsepTofl CTIAHH B NATYIO
HAeT MeAJeHHO H PABHOMEPHO, TAK YTO B TEYEHHE [eJ0ro pAAa MeECiles
COOTHOIMEHHS MEXAY HHMH HEe noasepraloTcd ray6okum uamexenusm. Hau-
Goaee oObunHas aaa Dapenuoea mops NATam CTAAHA CYIIECTBYET KPYraoro-
AHYHO H 38HHMAeT AOMHHHPYIOIIEE nOoJNOXKEHHE B npoaoaxkenne Goaee noay-
roaa. [Toaosoapensie CaMKH, B HE3HAYHTENbHHX KOAHYECTBAX CYLWECTBYIOLIHE
KPYrAblfi roA, B MaCCOBOM KOJHYECTBE ‘BCTPEYANOTCH AHIIL HENOCPEACTBEHHO-
nepeA HavyaJAoM cJAeAylomed resepanuy, Koraa 60abmas 4acTs IKIEMNAAPOB
NATOA CTAAMH NpeBpamaercd Bo Bapocaux ocobefr. [Nossaenno camox npea-:
lWeCTBYET, KaK YKa3hBaA0OCh, NOABIEHHE CAMIOB.

Paaunoxenune Calanus finmarchicus:nauunaeTca cefiqac xe nocae Hayaaa
BeCEeHHero Nporpesa NOBEPXHOCTHHLX BOA., B Hauale HIOHA, BO BPEMA HHTEH-
CHBHOrO passBHTHA 10KHOR nonyasuun Calanus finmarchicus, B cesepHOR
yacTH BapenuoBa Mops, TeMnepaTypa noBepXHOCTHOrO C108 KOTOPO#A 6uia 3Ha-
YHTEAbHO HHXKE, elllé HHKAKHX . CJAEA0B HACTYNAKIUEero PasMHOXKEHHA He 3aMme-
yaaocs. CaeayeT OTMETHTb, 4TO cepepHas nonyasuus Calanus finmarchicus
K PAasMHOMEHHIO NpHCTYnaetr npe O6ojee HH3KOR TeMnepatype, 9eM OXKHas.
O6 stom Taxkxe rosopur u ormeyennHoe D. Damas n E. Koefoed (4)
HHTEHCHBHOE pasmHoxernue Calanus finmarchicus. cesepnee llnuuGepresa
(oxono 80° N) npn Temnepatype okoao 0°.

MpuypouernocTs pasmuokenns Calanus finmarchicus x BeCEHHEMY ‘BPEMEHH
OTMEYaeTCHs - BCeMH HCCAGAOBATEAAMH, 3aHHMAawWHMHCA OHOJAOrHEA sTOro
suaa (2, 3, 5—7, 9— 14). Oaunaxo. noagpo6HOE H3Y4eHHE BCeA HCTOPHH pa3-
suTHA Calanus finmarchicus. Mb HAXOAHM JAHWL B HCCAENOBAHHAX. nOCAEA-
Hero Bpesmend, Bumexwux nocae pa6or M. V. Lebour (8) u C. With (14),
AABIIKX BNepBbe, CCAH He CUHTATh KpaTkux 3amevandfi D. Damas.(3)
# O. Paulsen (11), noapo6Hbe ONHCAHHA BO3PACTHHX CTAAHH PaAZBHTHA
H3Yy4aeMoro BHAA.

3TH HCCAeAOBAaHHA ycTaHasauBawT, 9to B Cesepuoft .Araantuke Calanus
finmarchicus: pasMHOXaeTcs ABa pasa B roay — BecHoA (¢ wmapra no mafl—
B 3aBHCHMOCTH OT IWHPOTH MECTa OGHTAHHA H OTAHYHA OTAEABHHX rOAOE)
H K KOHILY AeTa (C Hioas no centsbpsb). Cravana s1o ykasaa H. B. Bigelow (2)
" aas 3aanBa Msu (AtaanTHueckoe noGepexnpe CesepHOR AMEPHKH 0KO0J0
42° — 44°N), satem —J. T. Ruud (13) aas sanaasoro noGepexbs Hopsernn
+ Enmnﬂ 62° N), S. G. Gibbons (6) aas pafoHos OpkHEACKHX OCTPOBOB

okoao 59° Ng S M. Marshall, A. G. Nicholls u A. P. Orr (9) aaa
pafiona saausa Kaafa (Llotaanans; okoao 56°N). [locaeanne aBTopu OTME-
Yal0T eIe OAHH MepPHOL PA3MHOXKEeHHS, NaAd0UWHA Ha PAHHIOW BeCHY (pespaib-
MapT); OAHAKO STOT NEPHOMN, KOAHYECTBeHHO Ypesshdaiino c1abo BLpAXMEHHBI,
cAeayeT pacCMaTpHBaTh CKOpee B KayecTBe OAHOrMO H3 AOKAAbHHX OTKAO-
HEHKA, BH3LBAEMBX.OCOGHMA TEPMHYECKHMH YCAOBHAMK NMPHOPEXKHOro paRoKa.

TakuMm OGPA3OM Mbi TPHXOAHM K 3aKAIOUEHHIO, 4TO B CEBEPHOR 4acTi
Ataautnueckoro okeana Calanus finmarchicus-umeer ABe reHepauHH — BECEH-
HIOI0O H OCEHHIOK, H3 KOTOPHX NEPBAS PA3BHBAETCA B TEUCHHE 2 —3 NeTHHX
Mecsues, a 0OpPasOBABLIAACH H3 HEe BTODAA CYWECTBYET A0 BECHHW CACAYO™ .
mwero roaa. [IpH npoaB#MKeHHH K CEBepy AJAHTEABHOCTH JETHEro nepHoaa
NOCTENEHHO -YMEHbIIAETCA; 9TO BHISHBAET COKpalleHWe M HAKOHEU NOJHOE
Npekpallenie OCEHHEro PasMHOXEHHR STOro sHaa:. Tak Kak Ha wre Hopserun
Calanus finmarchicus wwmeer ase reHepauus, a 8 bapeHuosoM MOpe OH MOHO®
UHKAHYEH, TO, OYEBHAHO, pafloH OGPa3OBaHHA BTOPOR reHepauHu He NpoaBH=
raeTcs cepepree Hopsexckoro Mmops. B Bapenuoso mope aaxe 8 roan 60ab-
' WOro Hanopa HOPAKANCKHX BOA BTOPAS CeHEPAUHs HE MOXET MPOHHKHYTD,
KaK NMOKA3aAH HAWH HCCACXOBAHHA, BOCTO4MHee DHuMapkena.

ITHM ML JAKAHYMBAEM PACCMOTPEHHE BOMPOCA O CMEHE IOKOAEHHA Y Calanus
finmarchicus u nepexofnM K KPATKOMY 0630pYy CE30HHHX HIMEHEHHA B pacrpes
AC/ACHHH BO3PACTHHX CTAAHA 3TOr0 BHAA N0 BEPTHKAABHOMY HANPaBACHHIO.
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q wacth BospacTHmx crauwit Calanus finmar-

B mayaae HOHA HAH60.b103 x e
) . KCAMYM HAXOMXACHHS MOJOA

hic HUEeHTPHPYETCH B BEPXHHX CAOSX a _

fmﬁ.ﬁ:;‘i‘rm- r.fnﬂhu o6pasom B caoe 25—10 X, CpaBHHISABHO peAKo 8TOT

HHMaeTca. B "CaMbifi
npvexaercs 8- caoft 50—25 4, eme pexe NOA
:;::;:;:c;:ﬂ caoft 10—0 . Camke pacnpeaensiorcs 6oaee HAH MeHee

, MpHypoOueHb K FAy60-
OMeDHO .10 FAy6HaN B 150 M, a camus, HaoGopoT
Ei:ﬂmnfu i HHHG?:JIH, 3a peAKHM HCKAIOMEHHEM, He NOAHHMAKTCA BhIUe 50 m.

B xowue HIOH§ W Hauaae HIOAs B 10XHOR yacTH Bapesuosa Mops Calanus
finmarchicas. apagercs ewe G6osee TeCHO CBASAHHHM C MOBEPXHOCTHHIMH
CAOAMH. MaKCHMYM . HaXOXACHHA - BCEX CTaAHfl pPasBHTHA Tenepb .panngunepnn
pacnpejeaes BO BCeM cCaoe 25—0 M H TOABKO AAfl B3POCABIX -nmcftt OH
OTYaCTH OMyCKaeTcs B HHKeJeXAalHe TOPHSOHTH. Pacnpeaesenne xe 'E‘I{IM
finmarchicus-na cesepHuX CTAHUHAX CHABHO OTAHYAETCH OT OMHCAHHOrO. 1am -
rAaBRas Macca nepsnX  YeThpex CTAAHR KOHUGHTPHPYETCA HCKAOHHTENBHO

g caoe 75—25 M, 4TO XKe Kacaercsa nATON €TAAMH H CAMOK, TO rJasHaa macca
HX OKA3WBAETCH NPHYPOUYEHHOA NPEHMYIIECTBEHHO K CAMBIM HHXXHHM TOpH-

4
30HTAM. v
B asrycre MakCAMYM HAXOXAEHHS .GOABIIHHCTBA BOSPACTHHIX CTAJHA HE

onyckaercs HHXe 75 M, npHUEM, KAK H B NPeAHAyILHe  Mecsaunl, 6oaee MO0~
AMe CTAANH 3aHHMAIOT BEPXHIOKW 4YacTh. STOr0 caos, a 6oaee B3POCAHE NPH-
ypoueHH K ero Huxmefl noaosHue. BecbMa xapaktepHofi 0CO6EHHOCTbIO pac~
npesesesna Calanus finmarchicus B aerycre sABAS€TCA HAJHYHE BTOPOTO
rAyGHAKOrO MAKCHMYMAa HaXOXAEeHHA; OOHAPYXHBAEMOro Ha OOJBIIHHCTBE
cranumfl. 3TOT BTOPOR MAKCHMYM, KOTOPHA B HECKOAbKO pas crabee nosepx-
HOCTHOTO, COCTOHT MOYTH HCKAOYHTEABHO H3 MeTBEpPTOR W nATOA CTaNHA H
OTH4aCTR H3 3peanix ocobefi. HecoMHeHHO, UTO mMepea HaMH HAYaJA0 npouecca
onyckanua supocwux Calanus finmarchicus B HAXHHE CAOH MOPA. .

[lponecc onyckamua AOCTHraeT CBOEro MOJAHOro passHTHA B jaexabpe.
B 3710 Bpeus roaa, Kak 0TMe4aa0Ch, NepBLX ABYX CTAAHA PA3BHTHA HE HMEETCH.
Hro xacaerca ocTaAbHBX CTAAHRA, TO HX BEPTHKAAbHOE pacnpeaeseHHe B 0KHOM
qacTi Bapennosa Mopa NpHypPOYEHO MOAHOCTBIO K NPHAOHHBIM CAOAM; OCOGEHHO:
5TO XapakTepHo aaa 4eTsepTofi W naTtofi CcTaamfi, KoTophe B CBOERA Macce
HHKOraa He noanuMmaoTca: peime 150 u. B ceBepHHX wacTax paspesa aHanao-
THYHOR KAapTHHH He HAGAOAaeTCd, TaM BCe BO3PACTHHE CTAAHM pacnpeaeseHb
N0 BEPTHKAABHOMY HANPABACHHIO: IOYTH PaBHOMEPHO.

Haxouen, B wmapre-anpese MH 3aCTaeM mNOCAGAHHA sTan B PasBHTHH
CesonHux wmurpaun@t Calanus finmarchicus. Bce BoapacTHme CTafHH pacnpe-
AeARI0TCA 6oaee HAX MeHee PaBHOMEPHO 10 BCeM ropusontaM. Oanako Ges
TPYA3a MOXHO OTMETHTH HEKOTOPOE YyBEAHHEHHE MAOTHOCTH HACEJIeHHA B Cpen-
HHX Caosx, mexay 100—25 x, 310 Apaenne MOXKHO PACCMATPHBATL KAK CTAAMIO
NOATOTOBKH K pasmHOXenHios. OO0 5TOM TOBOPHT KOHUEHTPAlUHA CAMOK B Caoe
100—25 x, a Taxxe npaCYTCTBHE CAMOK CO cnepMatodopamu # CaMIOB, HEPEAKO
HAXOAHMBX B CaMBIX MOBEPXHOCTHHX .CAOAX,

Takau 06pasou MB NPHXOAMM . K 3aKAI0UEHHIO; 9TO B BapeHUOBOM MODE
f“;f:“:ﬂflﬂmarc&kus nperepnesaer 60AbIIHE Ce30HHHE unrpa?mu, cnnaunuﬂe
ivce HTC:::arenneﬁ; Hapoansmeecs nokoaenue NPOBOAKT NMEPBHE.CTAAKH pas-
naﬁmnaem:f NOBEPXHOCTHHX CAOAX; C BO3PACTOM . H TEYEHHEM BPEMEHH
o Agviqegiln OCTENeHHOe ONyCKaHHEe NONyAAUHH, 33KAHIHBAIOMICECH B OCEH-
COXDAHAETCS B, Tern HTPAUHER B MPHAOHHMX CTOAX MOPS. Takoe cOCTORHHE
chicus B caoel wnoihe HECKOAbKHX MecAues. [lepen secwoh Calanus finmar-
SeTen MACCE HAYHAAET NOAHHMATHCA' B BEPXHHE CAOH, B KOTOPHIX
/ A HacTh OHOMaccw naaHkToHa Bape
W3 Calanus finmarchicus, 1o ECTECTBEHHO, H4TO ceauﬁuzléun:u:;nplfn: u::g:;

SHAa npeaonpeaeasor coboft
_ H TE€ TOAHYHLIE HIMEHEeHHA B ' -
vacnpesesennu Guomacc, KOTOpHE HaM H3BECTHM, e

Mockea, 1935,
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REPRODUCTION AND SEASCNAL VARIATIONS
IN THE DISTRIBUTION OF DIFFERENT STAGES OF CLLE:NUS -
FINMARCHICUS OF THE BARENTS SEA -

By W. A. .f_uchm

SUMMARY

istribution of all stages of Calanus finmarchicus.is shown
in mTEEa?;:r?&‘:é g:'::ll:; (fig. 1—5) thge height of the ordinate: equals the
radius of the circle, the area of which is equivalent to the number of speci-
mens; | sq. millimeter corresponding to 1 specimen has been taken for the
unit of area. ; .

We begin our investigation :with the spring months. In our material .of
the June (fig. 1@ and b) we find in great quantities the second and especially
the third stages of development. As: to the first stage and particutarly the
nauplius stages and the eggs their quantity is many times smaller.

For reasons mentioned below, in onr sections we are going to investigate.
separately the population of the northernmost stations and of all the others, lo-
cated farther south, The bordering line between the mentioned areas passes.about
74°30'—75' N, according to the season of the vear. This line as is well. known
divides the southern part of the Barents Sea most strongly influenced by the
North-Cape current from the areas farther north, differing from the former not
only in their hydrological regime, but in the composition of plankton.

Let us first dwell .on the southesn part. Early in June under one square
meter of the sea surface (mean value for all the stations of the area in
question) there were about 11700 specimens of the first stage, 68300 specimens
of the second stage, 85800 specimens of the third stage and 38400 specimens-
of the fourth slage — altogether over 200000 specimens (table 1). The latter
figure is a maximum of all those obtained for the southern part of the Ba-
fents Sea. It is easy to see from the diagram (fig. ' 1) that the maximum
quantity of the young stages occurs along the Kola meridian at 71°30' N, just
n the centre of the North-Cape current. It is quite as conspicuous along
the section passing somewhat farther east.

As to percentage (table 2) the third stage ranges first (40°); it is

iollowed closely by the second stage. (32°), then the fourth stage (18%/,); quan-
itatively fthis group diifers - widelv from the fifth stage (3";’5 and the adult
hPf'*:"ﬂEI'H “4'7s). The first group may be considered as a new generation,
recently generated and arriving hereto from the west: very likely most of the

specimens of the fifth stage whose maximum as well as 1 0 n
JUCUrs iﬂ thE Same y § hal f lhe Yn“ g

; pper layers belong- 1o it; as to the adult specimens, there
is r}r:: doubt about their belonging to the generation of the previous ya-’ar.

"I cnnclu.v‘._mn,.we are going to dwell upon the distribution of Cala-
nas finmarchicus in he meridional direction. Al the 75° N we' witness an
sharp fall of all the

_ curves for the young stages, which afterwards recede {o
the second plan as compared with the more ndiull stages, particularly with

the dilth  dominating in all the northern stations. Calanus finmarchicus:
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of the northern region starts. its development only in June. as shown
by the great number of eggs (10°/) and the nauplius stages (18°/,). From
our viewpoint we have in the. northern stations of our section a different

pulation of Calanus finmarchicus, in no way connected genetically with

at inhabiting the southern part of the Barents Sea. In spite of the small
distance between them, the two. populations -differ widely in their biology.
Undoubtedly. the northern Calanus finmarchicus is an endemic population
for the Barents Sea..

In examining the next section (fig. 2a and b) we find no great differen-
ces in the distribution of stages of Calanus finmarchicus. as compared. with
the one we are already familiar with.: However the time elapsed: has altered
the percentage relations between the separate stages. In the southern part oi
the section first comes the fourth stage (42°/,); the quantity of the third stage
has decreased by one fourth (30°/,); a considerable decrease in number is
observed for. all the. young stages up to the second inclusively.

The influence of time has told upon the northern stations too, the mate-
rial of which is a decided proof of the appearance of a new generation of
the current vear. The first stage stands first in number of specimens (34"},
it is followed by the second stage and the nauplius stages which are equal
in number (23", each), the remaining stages are of no importance. All the
above shows clearly that the endemic Calanus finmarchicus- generates
about 1!/,—2 months later than the alien, entering our waters from the
west. .
In August (fig. 3) the -center of the population shifts northward, The quan-
titv of Calanus finmarchicus. decreasing markedly -im the south. Let us first
consider the. southern population. In August it is the fourth stage which
acquires here the greatest significance (48’ ,) and the fifth stage (45°/,), the
vounger stages occurring in small quantities; the last remains. of the generation
of the previous year are found in a small quantity of adult specimens.

The conditioris in the northern region are verv different the dominant
role here belongs: to the fourth stage (63°,), being three times that of the
fifth stage (21%/,). All the voung stages have not lost their importance, the
third one in particular {11%/,). On the whole it is not difficult to see that the
August distribution of Calanus finmarchicus in the northern region follows
rather closelv the distribution of this species in the southern part of the Ba-
rents Sea which we observed at the end of June.

The first thing that strikes the eve when we begin to examine. The Decem-
ber section (fig. 4a and -b) is the absence of a sharp differentiation between the
southern and. northern parts of the sea, similar to that which is conspicuous
in the warm period of the vear.

The second feature of the material investigated is the marked division of
the stages into two groups. The leading role. of the fourth stage (34—41")
and especially of the fifth one (63—50";,) is clear, for both these stages leave
far behind the second group, consisting of the third -stage and adult speci-
mens. The vounger stages are nearly absent, DS :

Along the last section, made at the end oi March and the beginning of.
April (fig. 5@ and b) we found the smallest number of specimens of Calanus
finmarchicus -observed throughout the whole vear. :

As concerns-the females the latter prevail decidedly in the southern part ol
the section over other stages (50°,,); this constitues the further step of deve
lopment of €alanus finmarchicus in the southern part of the sea.

Far less concpicucus s the time involved in reproduction.for the northem
population, Here the fifth stage still occupies the. foremost place. (39°,) -;"1*1
only a rather marked increase in the: number of adult specimens (13%) points
to the advancing spring. i .

We are fully justified in stating on the basis of the material investigated
that Calanus. finmarchicus ‘is monocyclic in its development. within the Ba-
reuts Sea. We are to consider the process vi development of the new gene-

1%
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tation. a5 has already been pointed u‘;ﬂ. separately for the southern and
' it f the area investigated, e
“ur}ge:tr:eri:ﬂzr; part of th;: Eumﬁrmf Seet ;LI . aﬁlﬂ f:gﬂldmcgr;mﬁeﬂ:ﬂﬂ
~ 1 453 occurfence of the lrst, 3
igcu}‘f‘ tﬂf ;:xj ;d thaL first half of June, From the end of June tlirnlii u!_i}_iep-
Ilember the fourth stage becomes predudrplnanLlFrqm ?ekp;:mg;r 'iillllemfliﬁh' slagf
peri «wt 6 months the leading role 1s 13 "
; E\Tﬂ: !:;:mat:dult specimens (hey appear in great numbers only al lhie- er:d
of March, when the development of the generation in question is coming to

15 close, 3
: : s e ate of disappearance of the southern population
of .‘_E;E.:Itl:.s ]F:Fn::;rﬂ:‘f*u;h:‘:ﬁé. ia). Assu[:nping the total number of all the stages
irs * / ber of all
ol development by the first ten days of June to be 100°/, the num :
stages by the end of June will be 62°/, by the be nning uf'guguaj 734. g,[,
by the #nd of December —11%, and by the end o Man_hmaln I:uEg*mrlir ng nla
April — 4", In fact the interrelations are likely to be s more ds m‘ilg}'
expressed, for oor abservations .lwer;. ?-L]lrigd not at the maximum develop-
me ¢ newly boarn generation but later. _ '
- L?; ?EIE”]I'L'EH:-H-;}fﬂt!ht:]‘gr‘lur[h af the :_H'EEI under‘mv‘esl:gatlun, from ?4“30’ N
tn 7730 N, we find Calanus finmarchicus occurting in quite as large numbers
35 (n the south. The period of reproduction of the north population takes
ptace in the second half of June and the first half of August (fig. 65), about
I' . manths later as compared with the southern population.

Regarding the length of existence of the separate stages of Calanus ﬂ{l—
marchicus there are no data al our disposal concerning the nauplii siages in
'he Barents Ses. As to the copepodite stages we shall endeavour to obtain
hem.

The first and second stages (fig. 8) are met at utmost during three
“onlfis;  the peniod  of their maximum development not exceeding
& weeks. The thud stage bearing a resemblance o the preceeding ones
i he length of ime of mass development does not disappear at the end of
tie falter period but 13 present in small guantities up to the following year.
All 1he rzst of the stages are ta be found in the Barents Sea throughout
the year. The fourth stage whose maximum follows directly that of the
third stage lasting for about two months, gives place to the Fifth stage.
The possing from the fourth to the fifth stage occurs slowly, so. that
dunng 4 series of months the proportion between them is not subjected
W wide vanations. The fifth stage, most commonly met with in the Barehts
284 €xists  throughout the vear, being dominant for over half a Vear.
vie adult females existing in small quantities throughout the Year, occur
A mass quantities only direcily before the beginning of the following gene-
.-n:;rr.ﬁwhen fue greatest pagt -of [hi." ffth stage turns into adult specimens.
 Lwanus finmarchicus of \he Barents Sea goes $hrough seasonal migrations:

ﬂnm.-_»;md 1~.».-uh s ontogeny. The newly born generation spends (he first
-::tl-ﬂn 7 e Yopermost surface lavers; with age and tlime g gradual sinkin

W the Prpulation 15 « bserved leading evenlually in the autumn months te
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