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CMEHA NOKOJIEHUA U CE30HHBIE U3MEHEHUSI B PACNPEIEJEHUU
BO3PACTHBIX CTAJIM CALANUS FINMARCHICUS BAPEHIOBA
MOPH

B. A. Awumnos

B 6uoMacce MAGHKTOHA CEBEPHHIX MOpeH JOMHHHPYIOINEE 3HAYEHHE NPk~
nampnexur Calanus finmarchicus (1). HecOMHEHHO, YTO B XKH3HH MOPS 5TOT BHA
HrpaeT CyHIeCTBeHHY0 poab, MoxHo 6e3 mnpeyBeJHYeHHs CKasaTh, 4YTO
MEXAY NPOJAYUEHTAMH H APYrHMH OPraHH3MaMu MOpPsS OJHHM H3 IJIaBHeAmIHX '
CBASYIOIAX 3BeHbeB sBaserca Calanus finmarchicus. He caywafino, uto
HMEHHO 3TOT BHA CJAYXHT H3MOGJEHHHIM OOBEKTOM JMJsi PasHOO6pasHbIX
- HCCJIeIOBAH K.

Jomuuupyromee nonoxenune Calanus finmarchicus B naaHKTOHE CEBEPHBIX
Mopefi NMO3BOJSAET PACHPOCTPAHATH MOJYYEHHBIE B OTHOIIEHHH HEro JaHHbIE
€ H3BECTHOH CTEeNneHbI0 BEPOSATHOCTH Ha Bechb KOMIJIEKC 300MAaHKTOHAa. Bce
5T0 B8acTaB/JseT HAC PaccCMOTpeTh MOAPOOGHO HEKOoTOphle OCO6eHHOCTH pac-
NPOCTPaHEHHsI STOr0 BUJAA B paffoHe HAlIHX HCCAeNOBaHUM.

OcTanoBHMCs CHauajJa Ha CMEHE NOKOJEHHH y H3yyaeMOro HaMH BHIA.
Kak wusBecTHo, KpoMme siHI H psjJa HayNJMaAbHBIX CTaAufl, B IHKJE Pa3BUTHA
Copepoda wuMel0OTCH WIECTh KONENOAMTHLIX cTaauil. HaynamanbHble CcTajinH,
GLICTPO TepexojslliHe OfHA B APYryl0, HAMH HE H3Y4aJHuCh 10 OTAENbHOCTH,
Ha ONpejeJeHHe Xe OT[AeJbHbIX KOMNENOAHTHHIX CcTaauil, Hao6opoT, GBLIO
ofpameno camoe 6GoJabiioe BHMMaHHe. Pacnpepenenne mo cesoHaM BCEX BOS3-
pactubix craauit Calanus finmarchicus uso6paxeHo Ha NPUBOAMUMBIX rpadukax
(puc. 1—5), MOCTPOGHHHIX MO NPHHUHNY KPyroBhix amarpamm. [Ipu Takom 1mo-
CTPOEGHHH BLICOTA OPAHHATH PaBHA PajHyCy Kpyra, miolmaib KOTOPOro SKBH-
BAJEHTHA KOJHYECTBY 3K3eMIIsPOB; 3a €QUHHIY [IOWAAX NPHHAT 1 M2,
COOTBETCTBYIOIIHA OJNHOMY 3K3eMILASPY.

Hame paccmoTpenne Mb HauMHaeM C BeCeHHHX MecsineB. B marepuane
HIOHBCKOTO pefica, npojaoJ/uKapumerecs no KoJabcKoMy MepHAHaHy C 4 1o
10 mons (puc. 1a), a no BoctouHoMy mepuanany —c 12 no 16 aions (puc. 18),
Mbl HaxOAHMM B O4YeHb OOJBUIMX KOJHYECTBAX KaK BTOPYIO, Tak B ocOoGeH-
HOCTH TPEThIO CTaAMIO pasBuTHs. YTO XKe KkacaeTcs mepBoif CTaguu, a TaKxe
HAYMJAHAJBHBIX CTAJHH M SIHI, TO HX KOJHYECTBO OHJIO BO MHOIO pa3 MeHbIIE.
K coxanennio, HalKM MaTepHalbl HEe 3aXBATHIBAIOT PAHHHX BECEHHHX MECHALEB,
¥ MBbl JHHOIEHH BO3MOXHOCTH TOYHO YKA3aTh BpEeMs Hauajla pasMHOMXKEHH:H
Calanus finmarchicus B BapeHnoBOM MOpe; OIXHAKO HaJA0 AyMaTh, 4TO OHO
B 1930 r. nagafo Ha nepBYI0 NOJOBHHY Mas, Tak Kak B MmaTepuane, cobpaH-
HOM B KOHIe MapTa M HauaJe anpess, Mbl HaXOAHM JHLIL IPEABO3BECTHHKOB
HACTYNAIONEro pasMHOXeHHs B BHJE OOJBIIOrO KOJHYECTBA CaMIIOB.

INo npuuune, ykasaHwHO#H HHXe, Mbl JOJIKHB OGyJAeM paccMaTpHUBAThL Ha
HallMX paspesax OTHeJbHO HaCeJeHHEe CaMblX CEBEPHBIX CTAHUMH H BCeX
OCTaJbHBIX, PACMOJNOXKEHHBIX i0xcHee, ['paHHIa MexJy YKasaHHBIMH O6JACTAMH
NPOXONHT, B BABHCHMOCTH OT BpPeMeHH roga, okojao 74°30'—75°N. Kax wus-

«Jlepced® ; 15
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8€CTHO, 5T FPaHMlUA OTJHe/seT I0XKHYK YacTh Dapeniosa MOps, HaXONLLyOCs
noj cuabHefimuM BosgedcrsueMm Boa Hopaxamckoro Teuenns, OT 6oaee
CEBEPHBIX ITPOCTPAHCTB, OTJIHYAIOMHAXCH OT nepBOH HE TOJNBKO MO CBOEMY
THAPOJOTHYECKOMY PEXHMY, HO H 10 COCTaBy COOTBETCTBYIOIIETO HM NJAaHK-
TOHA.

OcTaHoBHM HALIE BHAMAHHE IPeXe BCero Ha IXKHOM yacTH. B Hauase HIOH
OJ OJHMM KBAJAPATHLIM METPOM IIOBEDXHOCTH MOps B CpeiHeM HS BCEX
cTanmuil 3TOro paiiona umeaoch neppoii cragun 11700 sK8., BTOPOH CTasun—
68300 sK3., Tperbedt cTapun— 85800 sK3. M YETBEPTOH craguu — 38 400 ska.,
a pcero cphime 200000 sx3. (ta6a. 1). TMocaennas undpa ABAAETCS MaKCH-
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_Puc. 1. Pacupeneaenne Bospactuuix craju# Calanus finmarchicus noa 1 M* NOBEPXHOCTH MOpR

B nepBoli MoaoBHHEE MO @ — 1o KoabckoMmy MepuaHany; b — no mepuznany 37°O.

OGosnavenns: 1 cragua— « —; 1l cranun— - - —; I cragnfi———; 1V cranua—; V cragns—;
g = 6\ PR S S S
Fig. 1. Distribution of stages of Calanus finmarchicus under 1 m? of the sea surface in the first
half of June: @ — along the Kola meridian; & — along 37° O merididn.

Symbols: Ist stage— - —; lld stage— - - —; Illd stage— ——; IVth stage—; Vth stage—;
- Q@ A+de-

MANbHON W3 BCeX MMOJYYEHHBIX HAMH JAJas I0XHOH uacTH bapenuosa MOpA.
Ecau Mbl ONpeNeJnM Teliepb AN SHMHErO BPEMEHH roja B TOM XK€ CAMOM
palloHe COOTBETCTBYIOIIHE KOJHYECTBA B3POCHAEIX CTALNI, MOTYIHX AaTh HoBOE
OKOJIEHHE, TO MOJAVYHM, UTO NMOJ OJIHAM KBAAPATHLIM MCTPOM IIOBEPXHOCTH
Mops HMeaoch uwerseproi craiuu 1200 sks., naroll cragun--2500 3K3. ¥ 3peauix
caMox — 3800 3k3., a Bcero — 7500 a3, [TpuuuMas BO BHHMaHue, 4To yObIb Na
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i

MOJOABIX CTAHMAX PASBHTAS AOLTHrAaeT SHAYMTEJNBHOH BEJHUHHBI H UTO HALIH
HIOHbCKHME HAOG/IOJLEHHS HEe COOTBETCTBYIOT MOMEHTY MAKCHMAJIbHOroO pas-
MHOKEHUSI M3y4aeMOro HaMH BHJA, & TAKMee 8HAsA, UTO KOJAHYECTBO sIMI, OT-
KJa/BBAeMBIX CBOOOHOXKUB YILUMH Copepoda, o6bl9HO OBIBACT BeCbMa HEBE-
AMKO, Mbl IPHXOJAHM K BaKJIOUEHMIO, YTO HOBAs TIEHEpallud, oOHAPYIKEHHAS
HAMH BecHOB B I03HOH uyactTn Bapennora Mops, He NOOHCXOAMT OT TEX SKSEM-
nAfpOB, KOTOpPhIe HAG/MOAANHCH 3AECH aumMoil. dT0 06CTOATENBCTBO TO3BOJACT
uam cumtarb Calanus finmarchicus sToro pafiona He a0OPHUICHOM, & NMPHILETH-
ieM, NPUHOCHMBIM K HAM TeYeHHEM H3 Hopgexckoro Mops.

To e caMoe MOXKHO BHIBECTH U H3 PACCMOTPEHHs PaclpeeNeHHUsi 110 MHPOTE
voaonn Calanus finmarchicus. Ha nuarpamme (pHc. 1) HeTpyAHO 3aMETHTD,
4TO MAKCHMAJABLHOE KOJNHUECTBO 9K3EMILIAPOB MOJOJBIX CTafMil BCTPEUAETCH
o Koabckomy Mepuauany na 71°30'N, B uentpe Hopjikanckoro Tedenus; oT
5TOr0 NYHKT@ KaK 10 HanpaBJeHHIO K MATEPHKY, TaK B 0COOEHHOCTH K CEBEpY
KONHYECTBO SK3EMILIAPOB ObCTpo yMmenbuiaercs. He menee pesko 310 obna-
pyXKUBaeTCsl W HA paspese, NPOXOJAIIEM BOCTOUHEE, Ha KOTOPOM napanaenbHo
NepeMEIIeHNIO TeUeHHUs] H3MEHSeTCs H PACIONONKEHHE MAKCHMYMd. O ToM ke
CcaMOM MOXHO 3aK/IUHTb H 110 pacnpejereHuto sinil. Koanuecrso X B HIOHE
5 06meM ObIO He3HAUMTEJNbHBIM, OJHAKO XapPAKTEPHO, 4TO MECTa YMEHBUICHHH
KOMUYECTBA $HMIl COOTBETCTBYIOT Kak pas TeM MNOJAHATHAM XOJOAHBIX BOJ
& MOBEPXHOCTHBIM CJOSM, KOTOpble HaGM0AAI0TCs, HANPHMED, A Koabckoro
mepuauada Ha 73°N u Ha 74°30'N. Ha rtex e mupoTax 3aMeqaercs peskoc
yMEeHbIIEHHE ¥ TNepBHX 4YeThpeX KOMEHOAHTHDIX craguil, Mbl He CKJIOHHHI
CYMTATH TIOJYYEHHble HAMH KPHBHIE 32 GesylpedHoe OTPaKeHHE NefiCTBHTENb-
HOCTH, TAK KaK XOPOUIO 3HAEM, YTO TOYHOCTb TOJYYAEMBIX AAMHLIX N0 CHX
[op elle HaxOAuTCs B 0OJbLIOH 3aBHCHMOCTH OT TeX YCJA0BHIL, NPH KOTOPHIX
POU3BOAHJHCH JOBbI. HecoMHEHHO, UTO MHOM pa3 MMEHHO 5TH TEXHHUYECKHE
npuuuHb 00YCJAOBIAMBAIOT koJe6aHHg B KDHUBBIX, T€M He MEeHee IOJy4YCHHbIC
JAHHBIE HE MOTYT BHI3BATbH BO3paxeHWs. 3aKOHOMEPHOCTDH M3MEHeHHH, TOXe-
CTBEHHOCTh HX HAa OGOHMX NapamieNbHO HAYIUKX paspesax He TMO3BOIOT
COMHEBATHCH B CIPABEJIMBOCTH YKA3aHHOTO, TeM Gojee uTO H JAMTEpPaTypHBIE
JaHibie He AAT HUYero, YTo 3TOMY IPOTHBOPEUH]IO OBl

 HakoHell, OTMETHM, 4TO TIO BOCTOYHOMY MEPHIHAHY, OTCTOAIIEMY OT Koan-
cxoro Ha 3°30, pa6oTh NPOM3BOJAHAHCL B CPEJHEM Ha 10 aueft mosxe; u3s
5TOrO CAEAYET, UTO eCAH BTOPOH paspes H He NPHXOAWACH B TOUHOCTH hd
Te e CcaMmble BOJB, HACEAEHHE KOTOPBIX T0JBEPraioch MCCACLOBAHMIO B TEp-
BBl Pa3, TO BO BCAKOM Caydyae MO CBOEMY XapaKTepy MIaHKTOH 000HuX pas-
pesoB Obl1 ofHHAKOB. [10 MOCJACAHAM JaHHLIM cKkopocTh Tedenus B Bapewio-
BOM MOpe paBua 4,2 cm/cek, T. €. OKROJO 4 xm B cytku. Koneuno, 8a 10 anen
BOJA MPOMJET NPH 3TOH CKOPOCTH HE GoJabuIe NOJOBHHLI paccTosHHs MEXLY
MepUAHAHAMH, OJAHAKO BPAA JH 3TO 06CTOATENbCTBO OyAeT HMeTb 60Jb-
{10€ 3HAYEHHME BBH/Y AOBOJbBHO MEVIEHHOTO H3MEHeHHS IMAHKTOHA B IWHPOTHOM
HanpasJeHud. ITosTOMYy OJHOTHIHOCTb B PACIpPEACICHHH NJA4HKTOHA 110 060UM
paspesam eute 60Jb1I€ TTOATBEPKAALT CNpaBeJJHBOCTb HAIIHX NPeAnoNOXKeH .

OTMETHM ele HEecKOJbKO OCOGEHHOCTeH B pacipejie/ieHis HIOHbCKOro
Calanus finmarchicus B 10xuoft wactu bapennosa MOps. B npoueHTHOM OT-
pomenny (Taba. 2) Ha NepBOM MecTe CTOMT TpeTbi CTalus (40°/,), oueHb
6ausko uper Bropas (32°/,), sarem ciaeuyeT UeTBepTas CTaLHs (18%/,); ata
Tpynma Pesko OTAMYAETCs 1O CBOHM KOJHUECTBAM OT nsitoit craaum (3,2°/y) 1
Bapocabix ocobeir (0,6°%). Ilepsyro rpynmy Mbl CHHTAEM HOBOH rexeparue,
HeJAaBHO HAPOAMBIIENCH M NPHIIEAIEH K HaM, KaK yxXe OTMeHaioch, € 8a-
maza; K Hefl e OTHOCHTCH, 1O BCeHl BEpPOSITHOCTH, H 60abIMHCTBO  0CObei
nATON CTAAMH, MAKCUMYyM KOTOPHIX HAXOJHTCH B TEX Xe BEPXHHX CHONX,
4TO M 18 MOJAOAH. UTO iKe KacaeTcs B3POCHHX 3K3eMNJAPOB, TO HEAb3s CO-
MHEBATLCS B MX INPHHAJJEXKHOCTH K PEHEpPAlMH NPOLLIOro rojid; 0COGEHHO
4BHO 5TO CKA3LIBACTCS HA BEPTHKAILHOM Pacnpeie]eHHH.STOH CTajWH, UpH-
ypOueHHOH, B IPOTHBOIOJOXKHOCTb TEPBRIM  CTANLMIM, rAaBHLIM 06pasoM
K rayGOKHM CJOSM BOJBIL
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Chena noxoneHuti u cesoHHvle usmenenus e pacnpedenenun Calanus finmarchicus
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B sakJloueHHe OCTAHOBHMCH Ha pacnpenenenun Calanus finmarchicus
B MEpPHAMOHAJbHOM HanpaBiennd. Kak yxe ormeuanocb, B IOXHOH 4aCTH
MOops HauGoJbliee B3HAUEHHE HMEIOT MOJOJBE CTajHH pasBuTHA, B CEBED-
HOH K€ 4acTH paspesa KapTHHA NPHOGPETaeT AHaMerpajbHO MPOTHUBOMONON-
Helfi xapakTep. Ha mupore 75°N nHabaiogaercs CTPeMHTeNbHOE lajeHue BCEX
KPUBBLIX COOTBETCTBYIOUIMX CTaiui, KOTOpPHE IOCAE JTOr0 OTCTyHaioT Ha
BTOPOH IJ4H MO CPABHEHMIO C GoJiee 3PeAbIMH, B OCOGEHHOCTH C MATOH CTa-
Juel, JOMHHHpYIOIie# Ha BCeX CeBEpHBIX CTaHIHAX. Calanus finmarchicus
CeBepHOro pailoHa B HIOHE TOJbKO HAUMHAET pPA3BHBATHCA, O UEM MOXKHO

mm 20° 7° ms 23 240 75° 26° ‘N 70° 2" 79° 73* a° 75° 78
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Puc. 2. Pacnpenenenne BospactHhx crainii Calanus finmarchicus nok 1 M* 10OBEPXHOCTH
Mopsi B KORIE HIOHS — nauane mions: a—mno Koabckomy Mepuanady; b-—rmo paspesy ot
769N 36°0 no 71°30' N 459 30' O. O6o3nayenns ¢M. Ha puc. 1

Fig. 2. Distribution of sta%es of Calanus finmarchicus under 1 m? of the sea surface in the end
of June — beginning of July: a — along the Kola meridian; b — along the section from 76° N 36°
to 71° 30N 45° 30! O. Symbols see fig. L.

CYAMTH NO HAXOXAEHHIO OOJbIIHX KOJHYECTB SAHIL (10%,) ¥ HaymIHAABHLIX
cranuit (18°/,). C namedl TOYKH S3PEHHS HA CEBEPHBIX CTAHIMAX HAlIEro pas-
pesa ' Mb uMeeM mHylo momyasumio Calanus finmarchicus, reHeTHYECKH
COBEPHIEHHO HEe CBASAHHYIO C TOH, KOTOpas HACeJSeT IH0XKHYI0 4acTh Bapen-
moBa Mops. Hecmorpst Ha oueHb He6OAbIIOE MPOCTPAHCTBO, HX PasAeAOUICE,
ofe TMONyJALHH PE3KO OTJIHYAIOTCH MO CBOEH OMOJOrHH APYr OT Apyra. He-
COMHEHHO, uTO B ceBepuux Calanus finmarchicus Mb HMEEM MOIYJISANHIO,
sgJeMHuHYI0 A Bapenuosa mops.

Caenytomuit paspes Obi mpomuspesien no Koabckomy MepuaHany 24
no 26 wmous (puc. 2a) ot 6eperos Mypmana go 73°N, oTkyma CyAHO NOAHA-
noch a0 76°N 6ea maaHKTOJOTHYECKHX PaboT, mocie 4ero U3 3TOH TOYKH
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6L CjenaH paspes B IOro-BOCTOYHOM Hampae/aeHuu ¢ 8 mo 11 mioas (puc. 28).
Ham yixe npHXOJAHJIOCH OTMedYaTb GOJBIIYIO HACHTHYHOCTH B paclpele/eHuy
IVIAHKTOHA 1O JABYM CMEXHBIM MEPHAMAHAM; TO XKe camMoe caelyeT CKA3dTh K
o manHOM cuayuae. Ecam caoxute o6a paspesa mo 72°30'N, TO uX KpHBbie
HACTOJABKO IOJHO HaJaraiTca JPYyr Ha jApyra, 4TO He OCTAaBJAIOT HHUKAKHX
COMHEHHH B CIpaBeAJHBOCTH TAKOIO COEJHHEHNS.

[pu paccMOTpeHHMH 3TOr0 KOMOMHHPOBAHHOIO paspesa Mbl HE HAXOAUM
oyewb O6OJBIIHX OTIHYH B pacnpeneseHun BO3pacTHHX -craguit Calanus
finmarchicus 1o cpaBHEHHIO C TEM, KOTOPO€ HaM YXe H3BeCTHO. ITO BhISbI-
BAeTCH, KOHEYHO, IMaBHBIM 06pasoMm He-
60JbIIHM TIPOMEXYTKOM BPEMEHH ME-
KAy 060MMH pelicaMH, KOTOPBIH B 10X~
HO{ 9aCTH MOpA B CpenHeM Obl paBeH
20 nusM, @ B CeBEpPHON — OJHOMY Me-
cany. OpHako BAMSIHHE BPeMEHH CKa-
34/10Ch H4a H3MEHEHHH NPOLEHTHOrO OT-
HOIUEHHs] MEXKIY OTAeNbHBIMH CTAAUAMY.
Tenepp na mnepBoM MecTe B HOXKHOI
4yacTH paspesa CTOMT 4YeTBepTas CTa-
aus (42°/,), KONMYECTBO TPeTheH CTaAnK
YMEHBIIHJAOCH Ha OfHY 4eTBepTh (30%/,);
CH/IbHOE YMEHbIIeHHe HabJawaaeTca A
BCEX MOJOJbIX CTaAHI 0 BTOPOH BKJIIG-
yHTeabHO. OTMeTHM janee, 4To H3Me-
HEHHA KOCHYJIHChH H a6COMOTHOrO KO-
JUUECTBA BCEX CTajiHH, BMECTE B3ATHIX.
Ecan B Havase HIOHS B 10XKHOM YaCTH
paspesa moja 1 #® HACYHTHIBAJIOCH OCO-
Oeit Bcex cramuii oxoJqo 214000, To Te-
nepb 3TO KOJHYECTBO CHHXKAETCHA J0
131000, T. e. cTaHOBHUTCS pasa B MOJI-
TOpa MEHBIUHM. :

Bausinne BpeMeHH CKas3alochb M HA
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CEeBEPHBIX CTAHUHAX, MATEPHAN KOTOPHIX
BIIOJIHE OMNpEJE/]EHHO YKa3blBaeT Ha Ha-
4aJIo N0ABJEHNs HOBOIl reHepallHE 3TOro
roga. Ilo KoauyecTBy 3K3eMIVISAPOB MO~
MuHHpYeT neppas cranug (34'/,), sa new

C/AeAyeT B PABHBIX KOJHYECTBAX BTOPAs
u uaynauycsl (mo 23°/), ocraibHee
CTajud GOJBIIOTO S8HAYEHHSA HE HMEIT.
Bce 5TO yKasbBaeT C HECOMHEHHOH
ICHOCTBIO HAa TO, YTO HAYAJI0 DA3ZMHO-
wenua Calanus fixmarchicus B cesep-
HOJl 4aCTH apeaJa Hallero Hecae JOBaHUs
NPUXOANTCS HA NEPBYIO OJNOBHHY HIOJIf;
JPYCHMH CJAOBaMH, 5TO O3HA4yaeT, 4710
sunemuunnft Calanus finmarchicus pasmuoxaercs NPpUOJM3H1€JABHO HA 10J-
TOpa — ABA MECAlNa MO3/JHee NPUIIeNbla, TPOHMKAIOMWEro B HALIK BOJKBI C 3amafa.
BroJiHe BOSMEXHO, UTO CPokH pasmuoxenus Calanus finmarchicus B pas-
JWYHLEIE TOJAB B 3aBHCHMOCTH OT Psifia YCJOBHH MOTYT CABHIaThbCs B TY HJIH
HHYIO CTOPOHY; I103TOMY BOOGINE MOXHO CKasaTh, UYTO IH0XHAS MONYJANUSA
Calanus finmarchicus pasMHOXaeTcsi BeCHOH, a CeBepHas — JETOM.
Caepyomu#i paspes no KoabcxoMmy MepHAHaHy, OTHOCALMHCA K pasrapy
Aeta, 6bia caeaan ¢ 8 no 16 asrycra (puc. 3); napaiaeabHOTO BTOPOro paspesa
B aBrycre He 6u0. [lpowepmune 5—6 mHenenb BHecaH GoJbllHe OTIHYHA
B pacnpepenenue craaui Calanus finmarchicus. B asrycre neHTp HaceJeHUA
nepeXBUHYICS HA CeBep, B KXKHOM paiione xoauuectsa Calanus finmarchicus

Puc. 3. Pacnipenenenne BO3pacTHBLIX CTafHit

Calanus finmarchicus nox 1 M2 nosepxHo-

C€TH MOpA B mepBoff NoJOBHHE aBrycra mno

Koabckomy Mepuanany. OGosnaueHns CM.
Ha puc. 1.

Fig. 3. Distribution of stages of Calanus

finmarchicus under 1 m.? of the sea surface

in the first half of August along the Kola
meridian. Symbols see fig. 1.
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MOJBePrAHCh CHIBHOMY YMEHbIIeHHIO. PacCMOTPHM CHauaJa I0XHYIO TOMY-
AAUMIO, 3aHAMAIOIYI0 NPOCTPancTBO OT GeperoB Mypmana mo 74°30'N. 3aecn
rJAaBHOE 3HaueHue B aBrycre mpuobperaor gerBepras (48°/y) m naras (42,8%/,)
cTaiuu pasBUTHs; 6OJE€ MOJOJbIE CTAaJiMK BCTPEYAIOTCS B HESHAYHTE/ABHBIX
xonuuecTBax. IlocaenHHE OCTATKH MPOMOTOJAHEH TreHepanHu COXPaHAKTCA
B He6OJBIIOM 4YHCJAe B3poCABX ocobefl. OOmee KOJIHYECTBO BSK3EMIIAPOB
MOABEPrAOCh CHAbHOMY yMeHbuenwio. [Tox 1 #® B aBrycre B cpeineM Ha-
cunThipadoch 72000 sks. Takum o6pasoM 8a jABa Mecdla MONYJALHs OXKHOMH
yactu BapeHioBa MOpsi yMEHbIIWJ4aCh B TPH pasa.

Wuoe Mbl JOJXKHBH OTMETHTb JJsi CEBEPHOro pafioHa. 31eChb raaBHas pPoJb
IpHHANEXHUT ueTBepTOi craimm (63°/), mpepwluawlled B TPH pasa KoJu-
yectBo naTofl craxuu (21°/)). IlapannenbHO 3TOMY €wle He MOTEpaaHd CBOEro
3HAUeHMS BCE MOJOJHE CTajuu, B ocobennoctd Tpethbs (11°/,). B obmew, kax
HEeTPYNHO B8aMETHTh, aBIyCTOBCKoe pacrnpeneaenne Calanus finmarchicus
3 CeBepPHOM pafloHe MOBOJBHO TOYHO NOBTOPSIET - TO pacnpejiefieHne STOro
BHJa B I0XHOH uacTu DapeHmoBa MOps, KOTOPOE Mbl MMeJH B KOHILE HIOHA.
OTHOCHTEJbHE# BO3pacT 06OMX NONyJsAlHHd NPHOJAHSHTENBHO OAHH H TOT XKE,
XOTs MOXKHO OTMETHTh, uTo 10xkublii Calanus finmarchicus apasercia HEMHOIO
,MoJqo0xe* cesepHoro. Takum o6pasoM Mbl ONATH KOHCTATHPYEM OTCTABAHHE
B PasBHTHH AJS CEBEPHON MONYJSUMH MO CPABHEHHIO C IOXKHOM, npubausn-
TeqbHO pasHoe 1'/, mec.

OcTaHOBHMCA Tenepb HAa YHCJAEHHBIX cooTHomenusXx. Obuiee KOJHYECTBO
pcex craamit passutus Calanus finmarchicus mox 1 M* B cesepHOM pafione,
paBHoe B mioHe 10000 sks., a B Havane uioas 13 000 aK8., NOCTHTAET B ABIYCTE
137000 sx3. KouamuecTBO 5K3eMIJsPOB YBEJAHUHJIOCH 3a mecsil Gojee uem
B A€CATH pas. D70 6e3 COMHEHMs ABAAETCHA CJEJCTBHEM SHEPTHUHO COBEPUIAIO-
merocsa pasMHoxKenus. OJAHAKO TIIETHO MBI CTAPaAHCh Gbl MOATBEPANTL CKasaH-
HOEe yKa3aHHeM Ha MacCOBOE HAXOXJEHHe CAaMbIX NEePBBIX CTAAH# Pa3BHTHA.
Kak 'yxe oTmeuanoch, MX POJb BeCbMa MaJa TO CPaBHEHHIO C YETBEPTOH
crajuel, Ha J0JI0 KOTOPOHR NPHXOAHTCH NMOYTH ?/; OOINEro YHCAa 3IK3eMIIs-
pos. IlosTomMy MBI CUMTaE€M, UTO B dBIyCT€ HaMH 3aXBa4eH TOJBKO KOHELl
maccoporo pasmuoxenns Calanus finmarchicus, nauasio KOTOPOTro MEl 3aMeva.ii
H4 MarepHaZe H3 NepBOH AEKajbl HIOJA, IEHTP JKe PasMHOXKEHHS, najamomui,
HAAO AYMaTh, HA CAMBI KOHeI[ WIOJs, HANIKMHE PaGoTaMH HE 3ATPOHYT.

K coxanemmio, Aa/pHeHAmeEro Marepuaia M0 OCEHHHM Mecsnam He OBLIO
co6pano. ITosToMy NPHXOAMM NPAMO K PaCCMOTPEHHIO AEKaGPbCKOro pacipe-
neaeann Calanus finmarchicus. Jlna sTof NETH MBI BOCHOJb3yeMCA MaTe-
puanoM, co6pannbiM He B 1930 r., a B npexwayiem roay. Takas samena sis-
Af€TCH BIOJHE BO3MOXKHOM, TaK KaK*3TO BPeMs roja OTHOCHTCA K MEPHOAY
HOCTENMEeHHOTo satTyXxamus mnonyasuuu Calanus finmarchicus. AGcomoTHEE
KOJHYEeCTBa BOBPACTHHIX CTajauit He OyayT, OYEBHAHO, OJHHMH H TeMH XKe
B Pas3JHyHble TOJH, UTO JKe KacaeTcs COOTHOWIEHHI MeXAy OTAeNbHBIMH' CTa-
JIMAMH, TO BCe NAHHBIE, KOTOPBIMH Mbl pacrojaraeM, roBopst o 6oJbmof nx
YCTOHUYHBOCTH.

[pu paccmoTpenun jnexabpbckoro paspesa (puc. 4@ m b) npexnae Bcero
fpocaerca B rJasa OTCYTCTBHE PESKOTO NOAPA3AEJNEHHS MEMXY IOXKHOH i
CeBepHOil uacTsAMH MOps, NOAO0GHOro TOMY, KOTOPO€ TaKk OTYeTJIHBO MpO-
apagercs B renjoe spems roaa. ITo Bcemy paspesy KpWBEHE 3a PeIKHM HCKJIO-
ueHHeM HAYT 6oJee HJAM MEHee NPABH/IbHO; IMOC/AeIHHM OTrOJOCKOM ObIBuIER
paHee jau(epeHIHAINN sBJASETCS MOBLIIIEHHOE HA CeBepe COAepIKaHHe TPeThei
CTAZMK 1O CPaBHEHHIO C [0XKHBIM paoHoM. Kpome Toro nasmume CcamioB
B J0KHOH HY4CTH MOpPs, KOJHYECTBO KOTOPHIX JOCTHrAeT NOYTH TMOJOBHHDI
y{cAa CaMOK, TOBOPHT O UPHGAHKAOIIEMCH A I0XKHOW NMONMyJaslnd BPeMEeHH
PasMHOMKEHH.

Bropasi 0cOGeHHOCTb paccMaTPHBAEMOI0 MaTepHaJ/a 3aKAI0YaeTcss B PE3KOM
pasmenesdil BOBPACTHHIX CTajuii Ha JABe rpynnel. SICHO onmpeiessercs pyko-
BOAAmIAA poab Kak ueTBepTod (34—41°/;), TaK B 0COGEHHOCTH MATON CTAJIHK
(63—50"/,), xoTOpble B KOJHYECTBEHHOM OTHOIIEHHH JAJNeKO OCTABJAT 34
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coBoft BTOPYIO Ipyuny, COCTOMAILYI0 H3 TPeTbed CTAaJMH H B3POCAHX ocobeir
bosee MOJOABX CcTaiuil NOYTH COBEPIIEHHO HET, JHIIb H3PeAKa MONAZATCHA
Ha HEKOTOPHIX CTAHUKAX OJHHOYHBIE SK3EMIJAPHI HEPBOH M BTOPOH CTafMH.

Meienso B 3UMHEE BpeMsi COBEPINAIOTCSA HSMEHEHHMS B COCTaBe HACeJeHHs
Calanus finmarchicus; Bce Bpems HieT yMEHBIIEHHE YHC/IA 9KBEMIIPOB BCEX
CTaiuil PasBMUTHS, 3@ MCK/AIOYEHUEM JIHIIDL 110JOBO3PE/BIX, KOJHYECTBO KOTOPLIX
HAYHHAET MOCTENEHHO YyBeauumBaThecs. Ha nmocaeanem paspese, NpousBejeH-
HOM B KOHIIE MapTa u HauaJje anpeas (puc. 5@ u b), MH HMEeM HaWMeHblIee
KoanuecTBO dxsemnaapos Calanus finmarchicus n3 HaGMOLaeMbLIX B TEYEHHE
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Puc. 4. Pacnpenenenne Bospactubix craiuit Calanus finmarchicus nop 1 M’ mosepx-
HOCTH MOpH B KOHIE nekabps — Hayaie snBaps: & — no KoabckoMy mepunuamy, b— no
mepuanany 87°30/ O. OGoanauenMs cM. Ha puc. |

Fig. 4. Distribution of stages of Calanus finmarchicus under 1 m? of the sea surface in
the end of December— beginning of January: @ — along the Kola meridian, »— along
the 37°30" O meridian. Symbols see fig. L.

neaoro roja. B cpexmem, AJasi Bcero paspesa moj 1 4% MOBEPXHOCTH MOPH
naxoaurca 11000 5K3.; 370 KOJIHYECTBO COCTaBJsAET TOABKO 7°/y unCAa OpraHus-
MOB, 0OHApYXKeHHBIX B Hione. Ecau npuHATH BO BHHMAHWE, YTO HAMH JaHHBIE
KacalTCA JHIIb Y4CTH HAPOAHBIIErOCs MOKOJEHHS, TO MCIKHO CKas3aTh, 41O
#3 BCel Macchl HOBOW TeHepPanuu uYepes roj OCTdeTcs TCJbKO HECKOJIbKO
NPONEHTOB, a8 BO3MOXHO M TOTO MEHbIE. ;

Heo6x0auMo OTHE/NbHO OCTAHOBHTHLCS HA pPAaClpele]eHny B3POCIbIX 0COo0ei.
B oTHOmIEHHH CAMOK MOXHO SaMETHTh, 'UTO B I0XHOW YacTH paspesa OHH
ABHO TpeBatupyioT Hajy apyrumm cragusmu (50°/y); B 3TOM 3aKa0uaETCH
danbMeiimuit stan passurtus Calanus finmarchicus B 10XHOH YacTH MOps.
W3 Apyrux NpPU3HAKOB HACTYNAIONIErO DPASMHOMEHHS OTMETHM YBEJHUEHHE



234 B. A. Slunos

KoauuyecTa speanix ocobeit Ha 71°N, apyrumu caoBamu, B cepenune Hopu-
Kanckoro rteyeHus. Yro ykasaHHas OCOOEHHOCTb HE MOXET CYHTaThCs CJay-
yaiHo#, MOATBepXkHaeTca HabJIOJEHHEM 10 cocelHemy 36-My MepHAHaHy, Ha
KOTOPOM TaKiXe MOXKHO OTMETHTb HAXOXJEeHHEe YKa3aHHOro MaKkCHMyMa, CABHHY -
TOro K IOry B 3aBHCHMOCTH OT HAINpaBJACHHA TEYCHHIA.

3uauurespHo caabee 3aMedaeTcs NPHOJHXKEHHE BpPEMEHH PAasMHOXEHHs
V CeBepHO# monyJsuuH. 3Jech ele [MOoNpexHeMy Ha NepBOM MeCTe Haxo-
JqHTCa naras cragus (39°,), ¥ TOABKO JOBOJBHO SIBHOE YBeJNHYEHHE KOJH-
yecTBa 3peanx ocobeir (13'/y), a Takxke NPHUCYTCTBHE OGOJBIIOr0 KOJHYECTBA
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Puc. 5. Pacnpefienenne pospactumx crapuit Calanus finmarchicus mox 1 M? NOBEPXHOCTH
MOpS B KOHUE MapTa — Hauaze anpeas: & — no KosbCkoMy Mepuanauy, b — no Mepunmany
36°30’ 0. OGosnaueHns cM. Ha pHC. 1.

Fig. 5. Distribution of stages of Calanus finmarchicus under 1 m2 of the sea surface in the
end of March — beginning of April: a—along the Kola meridian, b — along the 36°30' O
meridian. Symbols see fig. 1.

CAMIIOB, COCTaBASIOIIMX OKOJO !/, umcaa CamMOK, TOBOPHUT O NMPHOIHKCHHH
" BeECEHHEro BpPeMeHH ronua.

Ha ocHOBe H3M0XEHHOTO MaTepHala MOXHO C TOYHOCTBIO YCTAHOBHTB,
uto B mpegenax Bapennosa Mmops Calanus finmarchicus monoungauuen. Xon
Pa3BHTHs HOBOM FeHepaluyl Mbl JO/IKHH, KaK YKasbBaJOCh BbIIIE, pacCMaTpu-
BATh OTAEMBHO JJf I0XKHOTO M CEBEPHOro palOHOB M3Y4YaeMOro HaMH apeana.

OcTanoBuMCH cHauaxa Ha oxHoMm Calanus finmarchicus, oGuraolneM Ha
BceM mpocTpancTBe orT Mypmana po 74°30'—75°N. B nepso#t nexane HioHs,
K MOMEHTY HauaJa HAalIMX HCCAEJOBAHMHA, Mbl 3aCTaeM MaccoBoe pasBHTHE
HOBOT'O TOKOJEHHs, HauaJd0 KOTOPOro, Mo BCeH BEePOATHOCTH, NPUXOAHTCA Ha
wepBylo mososuHy Mas. K Hawasny aBrycra nepuoA PasMHOXEHHA 3aKaHYH-
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paercs. [TepBbie cTajuu paspuTHS, OT HAYIJIHAJIBHBEIX 1O BTOPOH BKJIIOUHTENBHO,
B aBrycre BCTPEYAOTCHS B MHHEMAaJbHBIX KoJAHuecTBax. JloMuHHpYMOIIEe
MOJMOXKEHHE I0JYy4aloT YeTBepTas W IATas CTAXHH, KOTOPbIE COXPAHAT CBOE
3HAYeHHe JO anpeJs, KOrja Ha NepBoe MECTO BBABHralOTCHd 3pesasie 0cobH.
Eme wnarisgnee aTo MOXHO BHAETh Ha NPHBOAMMOH auarpamme (puc. 6a),
nsobpaxaioniefi Ce30HHLIE H3MEHEHHA B TPOLEHTHOM COJEpPXKaHHHM PasJHYHBIX
Bo3pacTHbX craauil Calanus finmarchicus. Ha Bepxy AmarpaMMbl OTMEYeHO
BPeMsl JOMHHHPDOBaHMA OTAEJBHBIX BO3PACTHHIX cranuii. Kak HerpyaHO 3a-
METHTb, MacCOBOE HAXOXJeHHe TepBoll, BTOPOH# M TPeThbell KONeNOJHTHBIX
CTaaMit majaeT Ha Mafl ¥ Ha NePBYIO MOJOBHHY HIOHS. C KOHIA HIOHA 10 CEHTAOPH
I7aBeHCTBYIOIEE MMOJOXNeHHe 3saHuMaerT uerTBepras cragus. C centsbps Ao
Mapra, B TEYEHHUEe TOUTH INECTH Mecsales, HauboJabinee 3Hauyesue nmpuobperaer
nATas CTajpus.

Yro xacaercs 3pesbix ocobeft, TO OHH MOABAAIOTCA B 6OJLIIOM KOJHYECTRE
JANIIL B KOHIE MapTa, KOTjJa 3aBepliaeTcs pPasBHTHE PacCMaTpPUBAeMOH reHe-
paund. OTMETHM elle, YTO BCTPeYaloluecs B TeueHHe Bcefl 3HMBI He3HA4M-
Te/bHBE KOJHYECTBA 3peabiXx 0ocobefl Heab3s pacCMaTPHBATh COCTOSILHMH
HCKJIIOYHTEAbHO U3 IEPEXUBIINX CBOE BPEMS OCTATKOB NpPeAbAYLIEel reHepaus.
HecomHeHHO, YTO B MX YHCJAO BJAMBAETCH H3BECTHOE KOJMHUECTBO SK3eMILISIPOB,
HeJIJaBHO ITPEBPATHBLIMXCS B MOJOBO3pEaBE H3 NATOH CTajJMH, NMPHUYEM MOXKHO
3aMeTHTh, 4TO 60JpIIAsg YacTh UX, €CJAH He BCE OHH, OTHOCHTCA K camuam.
06 3TOM SICHO FOBODHT yBEJHUYEHHE 4YHC/]A TMOCAENHHX, Ha6GJI0XaeMOe B KOHIE
nekabpsi, KOrja KOJHYeCTBO CAMOK He TOJbKO He yBeJHYHBAeTCd, HO Npo-
J0/KAeT MeJIEHHO YMEHbIIAThCS.

OTMeTHM HAKOHEI[ TeMI YHUUTOXeHHs roxHO nonyasuuu Calanus finmar-
chicus (puc. 7a). Eciu xoauuecTBo ocobefi Bcex BMeCTe B3ATBHIX CTAAUH pas-
BHTHA AJS nepBo#t gexansl HOHA npupasHsaeM K 100%/,, TO KOJHYECTBO BCeX
craguit B KOHIe HIOHs OyneT paBHo 62°/, B Hawase aBrycra —34%, B KOHue
aexabpsa —11°/, u B KoHue MapTa W Havyase anpeas —4°/,. Ha camom gene
COOTHOWIEHHS] HO/KHB ObITH elme GoJee pesko BHPaXKeHHBIMH, TAK KaK HAauI¥
Ha6JMIOIEHNA HAYKHAIOTCH HE C MOMEHTAa MaKCHMAaJbHOIO PAasBHTHA HAPOXKAAW0-
meiics reHepanuy, a ¢ NO3AHEHIIEro BPEMEHH.

B 6osee cesepubix pailioHax apeana Hallero HCCJAeJOBaHHHA, NPUGIHSHTEABHO
or 74°30'N xo 76°30'N, mut Bcrpeuaem Calanus finmarchicus B Takux e
60JbIINX KOMHYECTBaX, Kak u Ha ore. OJHaKO pasBHTHE €ro Ha ceBepe mnpo-
TeKaeT B HHOM BHJE, ¥ BPSiJ JH MOXHO COMHEBAThCH B TOM, UTO B CEBEPHBIX
Calanus finmarchicus Mbl uMeeM 3HIEMHYHYIO 113 BapeHnnosa Mopa nonyJasauio,
PeSKO OTJAHYAIOMIYIOCH CPOKAMHU CBOETO PAa3BHTHS OT TOH, KOTOPYIO Mbl CHHTAEM
npuHOcHMOH ¢ sanaja. Ilepuon pasMHOXEHHs CEBEPHOH NONYAALUHH Nafdef
Ha BTOPYIO NOJOBHHY HIOJIsS M NEPBYIO TOJOBHHY aBrycra (puc. 6b), orcrasas
TaKkMM 06pasoM NMpHOGJMSHTENBHO HAa MOJTOpPA MeCsua B 8TOM OTHOMIEHHH OT
10xHOH nonyasuuK. JlaabueAwni Xon PasBUTHS BOSPACTHHIX CTAJHH He mnpej-
crapager GOJBIIKUX OTJAMYHN OT paHee onucaHHOro. OTMETHM JHIb, YTO AJH
CceBepHON TMONYJfAMH XapakTepPHO He TOoJAbKO OoJee MOo3JHee HAyajo pas-
MHOXXEHHS, HO BOOOLIE 3anasiblBaHHE BCEro pasBuTHA, JTO 3amedaeM M 10O
OTHOIIEHHIO K B3POCJALIM OCOOGAM, MAKCUMYM KOTOPHIX, HAMH He YJOBJEHHBIH,
HO 00 BCEM JAHHBIM pacnoJaralouuiics MexAy anpesieM H HIOHeM, TaKxke
CABMHYT, H NPHOJH3NTENbHO HA TO Xe camoe BpeMs. B sak/oueHne OTMETHM,
4TO IEHTP CeBEpHOfl NOnyJAsAlHH HAXOAHTCH BHE [PeJeJOB PacCMaTPHBAEMOro
B HacrTosmel pabore apeasa, MO3TOMY BONPOC O pacnpefeseHuH CEeBePHOro
Calanus finmarchicus ocraBiseM TNOKa OTKPHITHIM.

IMoc/eHNE HALIM S8aMEYAHHS KACAIOTCH IAMTENbHOCTH CYHIECTBOBAKHA OT-
aeavubix cranuit Calanus finmarchicus. Jina caMbix nepBhIX M3 HHX, HAYNJIHA/b-
HbIX, ¥ Hac HeT naHHbX aasa BapeHioBa mopsi, UTo e KacaeTcd KONENOAMT-
HbHIX CTaAHH, TO MBI OCTapaeMcs MOJAYYHTHL HX.

Jlas pemenus NOCTaBAEHHOH 3aXauyd HaM HEOGXOJXUMO HMMETh MarTepuar,
cobupaembit Bo3MOXHO vawe. Onnaxo B OTHOMEHHH OTKPeiTOR uacTH Bapewu-
110Ba MOpPA MBI €Ile He pacnoJaraeM MmarepHaioMm Heobxoxmmoro obfnema. 1o
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Pue. 6. Ceaonnbie H3MEHENHS NIPOLEHTHOTO COJlEPKAHUS pPasiHy-

Hbix BO3pacTHHX cragufl Calanus finmarchicus: a— B I0KHOM ya~

ctu Bapenuosa Mops (ot Geperos Mypmauwa no 74° 30'— 75° N),

b — B ceseproft uactn Bapeanosa mMops (ceBepiee 749 30/—75 ).
: O6oanauenns cM. Ha puc. 1

Fig. 6. Seasonal variations (in percentage of the different stages
of Calanus finmarchicus: a — in the southern part of the Barents
Sea from Murman coast to 74°30'—75° N); b—in the northern part
of the Barents sea (north ward 74° 30'—75° N). Symbuols see fig, 1.
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3acTaBJdAeT HAC HpHﬁEI“HyTb K HCKYCCTEEHHOMY H4A nepsmf;‘{ B3IVIAJN TIDHEMY,
¥ HBJ0XKEHHIO KOTOPOrO Mbl NEPeXOiHM.

3uasi, 4TO PASBHTHE CeBepHoii nonyasuuu Calanus finmarchicus sanasisi-
BAE€T MO CpABHEHHIO C IOXKHOH HAa noJTopa — ABd MeCdlUd H 4YTO XOn paSBHTHﬂ._
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Puc. 7. UamcHenne KOAMYeCTB BO3pacTHbiX crapuit Calanus finmars

chicus, naxopamuxca mox 1 M2, Cpennee u3 scex crauuu#t no Kons-

CKOMY  MEpHIMaHy B  pasiuuHHE CE30HH Troja: @ — l0¥Hee

74° 30'—15° N, b — cesepnee 74° 30'— 75° N. O6osnHaueHus CM. Ha
puc. 1

Fig. 7. Variations in number of stages of Calanus finmarchicus occu-

ring under 1 m2. Average data for all stations along the Kola meri-

dian at different seasons of the year: a — southward 74° 30'—75° N.
b — northward 74° 30'— 75° N. Symbols see fig. 1.
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Ang obenx nNONyJAAUHH, K4k HaMA GOBUIO YCTAHOBJAEHO, OTJIHUAETCH OUEHB
GoabmuM CXOACTBOM, MOXHO GHUIO NMONBITATBCA MOJNYYEHHBIE NAHHBIE COEMH-
HHTb BMeCTE H TEM CAMbIM YABOHTb KOJHYECTBO IDOH3BEAEHHBIX HaﬁJ'IK)}lEHHFI.
Taxoro pona coefiMHeHHe MaTepHana HaMH OBLJIO NMPOBEAEHO B OTHOIIEHHH
CE30HHBIX HBMEeHEeHHuH NMPOLEHTHOTO COAEPIKAHHA PA3JAHUYHBIX BOBPACTHBHIX CTa}lHﬁ
Calanus finmarchicus. B xauecTBe OCHOBHOIO MaTepHana GbIM B3ATH IaHHBIE
no W0XKHOH wacTH bapenmoBa Mopsi, kX HAM ObIM NPHCOEAMHEHB JAaHHBIE 110
CEBEPHON 4YacTH, NPHYEM MNOCAEJHHE MO BpeMeHH OBblAM OTHECEHBl K CPOKY, Ha
noJaTopa Mecdana Goaee paHHeMYy @O CPaBHEHHIO C OLIBIIHMH HA CAMOM AeJe.
B pesyabrate mMbl noayunau puarpammy (puc. 8), ma xoropo#t xox Bcex Ges
HCKAIOUEHHA KPHBBIX OKAa3aJCa HAacTOJABKO 3aKOHOMEDHBIM, YTO HE OCTaBMA
HHKAKHX COMHEHHH¥ B BO3MOIXHOCTH CORJHHEHHA TMOJYYEHHBIX HaMH JAaHHBIX
B OFHO 11eJ0e.
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Puc. 8. Cesonnne HIMEHCHHA [IPOUEHTHOrO CORCPKAHHA pPAITHUYHLIX BO3PACTHHE
cranuit Calanus finmarchicus B loxHo# uacTh BapeHuoBa mopsa (KoMGHHHDOERaHO
no auarpammam 6a u 65).

Fig. 8. Seasona! variations (in parcentage] of the different stages of Calanus fin-
marchicus in the southern part of the Barents Sea (compiled by diagrams 6a and 68).

Ha cocraBaennoft Takum oGpasoM jauarpaMme MOXHO YKasaTb He TOJBKO
BpeéMms CYLIEeCTBOBAHHMA Kakoi-An60 CTaAWM, HO TaKXke H AJMHTEJBHOCTH €e
JOMHHHDOBAHHsA Hajx BceMu apyrumu. [lpu paccmorTpenuu jauarpammel 6po-
Caercs B raas’a pPesKoe OTJAHYHe MeXAY JIBYyMs NePHOAAMH, H3 KOTOPBIX OMHH,
COOTBETCTBYIOUIHA BPEMEHH DPa3MHOXEHHs, NPOAOJIKAETCA C alpeds 110 HIJb
M OTJaHYaeTCcs GLICTPONi CMEHOM ApPYr 3a APYroM CJAeAYIOIUX CTagHl, OT 10J0-
BO3PEJLIX UePE3 HAYNAHAJbHBIE A0 TPETbEH BKAIOYUTENBHO, a IPYrod, COOTBET-
CTBYIOWHWH BPEMEHH POCTA OPraHU3MOB, TAHETCH 2/, roja; AOMHHHDYIOMIKMH
ITAaAHSIMH BTOPOTO NEPHOJA fABJAIOTCH YETBEpPTas W ngTas.

[Teppaa u BTOpPas CTafW¥ BCTPEYAKOTCH B. TEYEHHE camoe OoJabluee
I/pex MecsdueB, NpHYeM NEPHOR HX MAKCHMAaJbHOIO pPAasBHTHA He MpeBhILaeT
5—6 wenens, Tpertbs cTagus, no AMUTENBHOCTH BPEMEHH MAcCOBOIO Pa3BHTHS
CX0AHas C Npeabiay HMH, N0 OKOHYAHHH NOCAEAHEro MoJHOCTBIO He Hcue3aer,
4 NPHCYTCTBYET B HE3HAaUMTEJbHBIX KOJHYECTBax Jo caejylowero roaa. Bee
oCTanbHble CTaimd scTpevawTcs B Bapennosom wmope xpyrawit roa. M3 nux
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yeTpepTas CTaiHs, MAKCHMYM KOTOPOH HENOCPeICTBEHHO CJAeAyeT 34 MaKCH-
MYMOM TpeTbeil CTafiuH M NPOJOJIKAETCH OKOJO ABYX MeCAlEB, YCTynaer
saTem mepsoe MecTo nAtoit cranuu. [Ipespamanne uerBeproil CTaiun B NATYIO
HaeT MeJJEHHO MW PABHOMEPHO, TaKk 4TO B TeYeHHe IeJOro psajAa Mecsues
COOTHOIIEHHS MEXJy HHMH He TOojABepraloTcs ray0oxkuMm uameHenHsMm. Hau-
6oqaee obbiupas aas DapeHuoBa Mops naras CTaius CYILECTBYeT KPYIJIOro-
JHYHO M 3aHHMAeT JIOMHHHDYIOLIEE ITONOXEHHE B NMPOAOJNKEeHHe Goaee noJay-
roga. ITonosoapeasie CaMKH, B He3HAYHTEAbHBIX KOJMYECTBAX CYLIECTBYIOIIHE
KPYrablfi TOX, B MACCOBOM KOJNHUECTBE BCTPEYANTCH NHIIL HEMOCPEACTBEHHO
nepej HauyaaoM cCJAejyloueli reHepanud, Korga O0OJblias 4acTh 3K3eMIAAPOB
nATOf CTaAMM NPEeBpaIaeTcs BO B3pOCAHX ocobeil. [ToaBaeHHI0 CaMOK mpen-
WIeCTBYET, KAK YKa3HBAJIOCh, NOSBICHHE CAMIIOB.

Pasmnoxenue Calanus finmarchicus nauuHaeTcs cefiuac ke Iocjae Hawaja
BECEHHEro NpOrpeBa NOBePXHOCTHBIX BOA. B Hauane HIOHS, BO BpeMs HHTEH-
CHBHOTO passuTHs 10KHOK nonyasuuu Calanus finmarchicus, B cesepHoi
uactTn BapeHuosa MOps, TeMepaTypa noBepXHOCTHOrO CJ10si KOTOPO# GbIa 3Ha-
unuTeJbHO HHMKE, elie HHKaKHX CJAeJOB HACTyNalollero pasMHOXEHHA HE 3aMme-
yanock, CaeayeT OoTMeTHTb, 4TO cesepHas mnonyasuus Calanus finmarchicus
K PASMHOXEHHMIO NPHCTynaer npu Go/see HUBKOH Temmeparype, 4eMm I0XKHas.
06 srom Ttaxke rosopur u ormeuensHoe D. Damas u E. Koefoed (4)
uHTeHcHBHOe pasmuoxenune Calanus finmarchicus cesepnee UnuuGeprena
(oxono 80° N) npu rtemneparype oxoao 0°.

IprypoueHHOCT pasmuoxenus Calanus finmarchicus x BeCeHHEMY BpeMeHH
OTMEYAETCS BCEMM HCC/AEAOBATENsIMH, SaHHMAOMWHUMUCH OGuosOrHEl 3TOro:
una (2, 3, 5—7, 9—14). Opnako noAapoGHOe H8yueHHE BCeil HCTOPHH pas-
sutusn Calanus finmarchicus Mp HaxX0JuM JHUIb B HCCAEJOBAHHUSX MoCaen-
Hero Bpemenu, Bhmeamux nocae pa6or M. V. Lebour (8 u C. With (14),
JABIINX BNepBble, CCAM HE CUHTAThb Kparkux 3ameuanuit D. Damas (3)
u O. Paulsen (11), noapoOGuble ONHCaAHWS BO3PACTHBIX CTAaAHH PAa3BUTHA
uayuaemMoro BHAA. (

3TH uccAefOBaHMA ycramasauBaiot, uto B CesepHoit Arnautuke Calanus
finmarchicus pasmuoXaercs JABa pasa B roay — BecHOH (c mapra no mafi—
B 3aBHCHMOCTH OT INHPOTH MeCTa OGHTAHWA M OTIMYMA OTAENbHHIX TOJOB)
u K Konuy nerta (¢ wioas no cents6ps). CHavana s1o ykasan H. B. Bigelow (2)
aas 3aauBa Man (ATaantHueckoe nobGepexne CesepHoit AMEpPHKH OKOJO
42° — 44°N), sarem —J. T. Ruud (13) aas sanagHoro nobepexws Hopserun
(oxono 62° N), S. G. Gibbons (6) aaa paiioHoB OpPKHEHCKHX OCTPOBOB
(okoo 59° N) m S. M. Marshall, A. G. Nicholls u A P. Orr (9) ans
pafiona saamsa Knain (ILloraanpus, oxono 56°N). INocaennne aBroper oTme-
yaloT elle OAKWH NePHOA PasMHOMXKEeHHs!, nafawiiuit Ha panHolo BecHy (pespaib-
MapT); OJAHAKO TOT NEPUOA, KOJAHYECTBEHHO UPe3BBIUAHHO C1a60 BBHIPAXKEHHBIH,
caejyeT pacCMaTpPUBATh CKOPee B KauecTBe OAHOIO M3 JIOKAJAbHBIX OTKJO-
HeHHil, BHISHIBAEMBIX OCOOLIMH TEPMHYECKHMH YCAOBHAMH NPUOPEXHOro paioHa.

Takum 06pasoM Mbl TPHXOAWM K B3aKJIOUEHHIO, YTO B CeBEPHOM uacTH
Araauruueckoro okeana Calanus finmarchicus yimeer JBe reHepauus — BECEH-
HIOIO ¥ OCEHHIOI, M3 KOTOPBIX NepBas pasBHBAeTCsi B Teuenue 2—3 JETHHX
Mecsles, a o6pasoBABIIAACH M3 Hee BTOPas CYWIECTBYeT MO BECHH CJeAylo-
wero roja. [Ipm mnpoABHIKEHHH K CeBepy MAJHTENBHOCTb JIETHEro nepHoia
MOCTENeHHO YMEHbINAETCs; 5TO BHISHIBAET COKpalleHHe U HAKOHEL MOJHOe
peKpallenne OCeHHero pa3mHoXenus sroro Buaa. Tax kak Ha rore Hopseruu
Calanus finmarchicus umeer ape renepanuu, a B BapenuoBom mMope oH MOHO-
NMKJAHYEH, TO, OYEBHAHO, PailoH oO0pasoBaHHA BTOPOM reHepanuy He NpoONBH-
raetcs cesepree Hopsexckoro mops. B BapennoBo mope naxe B rofs 6o/b-
WOro Hamopa HOPAKANCKHX BOJ BTOPas reHepalus He MOXET NPOHHKHYTb,
KaK TOKA3aJ¥ HAl{ MCCJAenoBaHus, BocTouHee PuHMapKeHa.

DTHM Mbl 3aKAHUHBAEM PACCMOTPEHHE Bonpoca o cMeHe nokoaenuit y Calanus
finmarchicus v nepexoAnM K KpaTKOMY 0630py CE3CHHBIX H3MEHEHHH B pacnpe-
Je/eHHH BO3PACTHBIX CTAJUH 9TOr0 BHAA M0 BEPTHUKAJbHOMY Hanpas/JeHHIO.
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B nauane uioHs HauGoabmas uacTh Bospactubix craguii Calanus finmar-
chicus KOHIEHTPUPYETCs B BEPXHUX Ca0AX. MakCHMyM HaXOXACHHS MOJIOLH
Ha6a0AaeTCs TaaBHmM 006pasoM B caoe 26—10 M, CPABHHTENBHO PELKO STOT
MaKkCHMyM onyckaercs B cao# 50—25 a, eme pexe NOAHMMAETCA B caMBblil
nosepxuocTHu# caoit 10—0 . Camkn pacnpejensiorcs Gojee HIM MeHee
paBHOMEepHO A0 ray6unb B 150 4z, a camipl, HA060POT, NMPHYPOUCHDI K ray6o-
KHM CJOHM M HHKOTAA, 33 PEAKAM HCKNIOYEHHEM, HE NOAHHMAIOTCA Bhime 50 4.

B KOHuEe HMIOHS M Hauaje HIoAA B 10xHo# yactu Bapenuosa mops Calanus
finmarchicus . spagerca eume 60Jee  T€CHO CBA3AHHBIM C MOBEPXHOCTHHIMH
CA0AMH, MaKCHMyM HaXOJXJEeHUsi BCEeX CTaJVil PasBHTHS Tenepb PaBHOMEDHO
pacnpenesed Bo Bcem caoe 25—0 M W TOABKO N B3POC/ABIX ocobeil o
OTUACTH OMYCKAeTCs B HUMKeJemkalue rOPHSOHTH. Pacnpejesenue xe Calanus
finmarchicus na ceBepHBIX CTAHIHAX CHABHO OTAHYAETCH OT ONHCAHHOTO. Tawm
r7aBHasi Macca nepBblx YeTHpex CTafuld KOHIEHTPHPYETCH HCKJWYHTEJIBHO
B caoe 75—25 M, uTO e KacaeTca NATOH CTAAWH M CAMOK, TO I/JaBHas macca
MX OKAa3bIBAETCH NPUYPOUYECHHOH TNPEHMYILIECTBEHHO K CaMbiM HHXXHHM TOpH-
30HTAM. - Wt

B aBrycre MaKCUMyM HAXOXJAEHHA GOJbIIMHCTBA BO3PACTHBIX CTajufl He
ONYyCKaeTCs HHXKe 75 M, npUuUeM, KaK # B NPEJbIAYIIHE MECslbl, f6oJee MOJO-
Nble CTafM¥ 3aHMMAIOT BEPXHIOK UYacTh 3TOroO ¢/1os, a Gojee B3POCAbIE NpH-
VPOUEHB K ero HUXKHeil nojsosuHe. BecbMa xapaKTepHOH 0COGEHHOCTBIO pac-
npenenenus Calanus finmarchicus B aBrycre sABISETCSs HAJHYHE BTOPOro
rAy6UHHOTO MAKCHMyMa HaXO0XJIeHH#, OOHAapyXHBAEMOro Ha GOMbIIHHCTBE
crasuuft, DTOT BTOPOH MaKCHMyM, KOTOpHIi B HECKOJBKO pas crabee nosepx-
HOCTHOrO, COCTOHT NOYTH MCKJIIOYNTENbHO H3 yerpepToll W nATOH CTagMH H
OTYacTh HS 3peanx oco6efi. HecoMHenno, 4To mepei HaMH Havajo npouecca
onyckanus suipocwnx Calanus finmarchicus B HHXHHE CJIOH MOPS.

[Tpouecc onyckasus JAOCTHraeT CBOErO TOJAHOrO pasBHTHA B nexabpe.
B 2710 BpeMs rofa, Kak 0TMe4aJsoch, epBhIX ABYX CcTajnil PA3BHTHA HE HMEETCH.
UTo KacaeTCs OCTAMAbHBIX CTafuil, TO MX BEPTHKAAbHOE paciipefieeHHe B I0KHOM
yacTu Bapennosa Mopsa NpHYpPOYEHO NONHOCTHIO K IIPHAOHHBIM c10sIM; 0CO6EHHO
STO XapakTepHO AJs YETBEPTOil W MATOH CTaAWH, KOTOpPEHE B cBOelt macce
nuKorna me noasuMaiorca Bbime 150 4. B ceBepHHX 4acTAX paspesd aHaxO-
THYHON KAPTHHBE HE HAG/I0faeTCs, TAM BCE BOSPACTHBIE CTAAHH PACHPEACACHDI
N0 BEPTHKAJAbHOMY HANpPaBJEHHIO NOYTH PABHOMEPHO.

. Hakomer, B Mapre-anpeje MB 3acTaeM MNOCJeLHHA 8Tan B PaSBHTHH
ce30HHbIX murpanui Calanus finmarchicus. Bce BO3pacCTHBIE CTajHu pacnpe-
JeasioTes GoJee WJAH MeHee paBHOMEepPHO 10 Bcem ropusonraMm. OjHako 6es
TPYAa MOXHO OTMETHTb HEKOTOPOE YBEJNHYEHHE NAOTHOCTH HACEJNEHHS B CPEI-
HEX ca0sX, Mexay 100—25 a. DTo aBJeHHE MOXKHO pacCMaTPHBATD KaK CTaRHIO
NOAroTOBKH K pasmuoxkennio. O6 5TOM rOBOPHT KOHIEHTPAlHA CAMOK B CJOE
100—25 4, a TaKe NPUCYTCTBHE CaMOK CO CepMaTopopaMu u CaMIOB, HEPELKO
HAXOAMMBIX B CaMBIX NOBEDXHOCTHHIX CJIOSAX.

TakuM o6pasoM Mbl NPHXOJAHMM K 3aKJIOYEHHIO, UTO B bapeHuoBoM Mope .
Calanus finmarchicus nperepnesaer GOJbIIHe CESOHHLIE MHTPAINH, CBASAHHLIE
¢ ero ourorenuefi. Hapoaupuieecs noxkoJeHue MPOBOAUT NEPBHIE CTAAHH pas-
BHTHS B CaMbIX TNMOBEPXHOCTHBIX CJO0SX; C BO3pacTOM H Te4YEHHEM BPEMEHH
Habmonaercs MOCTENEeHHOE ONYCKaHWe RONy/sIHH, 3aKaHuYHBaloLieecs B OCEH-
HUE MecAmbl e KOHIEHTpanueil B NPUIOHHBIX crosx mops. Takoe cocrosnue
COXPAHSeTCs B TeUeHHe HecKoJbKuX mecsues. Ilepex BecHOH Calanus finmar-
chicus B cpoefl Macce HAYWHAET IOJHHMATHCHA B BEPXHHE CJAOH, B KOTOPBIX
3aTeM OABJAIOTCA BHOBb HAPOXKJIEHHBIE MOJOJbIE CTAJHH. :

Tak kax rJaaBHasi 4acTh OHOMAcce MaHkToHa bapenunoBa mMops COCTOHT
us Calanus finmarchicus, To €CTeCTBEHHO, YTO CE30HHBE MHIpPAUMH 3TOro
BHAA NPeNONpejeasioT Co60f H Te TFOAMYHbIE H3MEHEHH B BEPTHKAILHOM
pacupeseseHns GHOMACCH, KOTOPHE HAM H3BECTHbI.

Mocksa, 1935.
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REPRODUCTION AND SEASCNAL VARIATIONS
IN THE DISTRIBUTION OF DIFFERENT STAGES OF CALANUS
FINMARCHICUS OF THE BARENTS SEA

By W. A. Jaschnoo

SUMMARY

~ The seasonal distribution of all stages of Calanus finmarchicus is shown
in the appended graphs (fig. 1—5); the height of the ordinate equals the
radius of the circle, the area of which is equivalent to the number of speci-
mens; 1 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. la and b) we find in great quantities the second and especially
the third stages of development. As to the first stage and particularly 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, Io-
cated farther south. The bordering line between the mentioned areas passes about
74°30'—75' N, according to the season of the year. 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 southern 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, 68 300 specimens
of the second stage, 85800 specimens of the third stage and 38400 specimens
of the fourth stage — altogether over 200000 specimens (table 1). The latter
figure is a maximum of all those obtained for the southern part of the Ba-
rents 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
in the centre of the North-Cape current. It is quite as conspicuous along
ithe section passing somewhat farther east. _

As to percentage (table 2) the third stage ranges first (40°/); it is
followed closely by the second stage (32°/,), then the fourth stage (18%,); quan-
titatively this group differs widely from the fifth stage (3%/,) and the adult
specimens (1,°/). 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 that of the young
occurs in the same upper layers belong to it; as to the adult specimens, there
is no doubt about their belonging to the generation of the previous year.

In conclusion, we are going to dwell upon the distribution of Cala-
nus finmarchicus in the meridional direction. At the 75° N we witness an
sharp fall of all the curves for the young stages, which afterwards recede to
the second plan as compared with the more adult stages, particularly with
{he Bfth 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
population of Calanus finmarchicus, in no way connected genetically with
that 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. 2e¢ and &) 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 of
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 tfoo, the mate-
rial of which is a decided proof of the appearance of a new generation of
the current year. 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 shiits northward, The quan-
tity of Calanus finmarchicus decreasing markedly in 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
younger 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 conditions in the northern region are very different the dominant
role here belongs to the fourth stage (63°/,), being three times that of the
fifth stage (21°,). All the young 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 closely 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 eye when we begin to examine. The Decem-
ber section (fig. 4a and &) 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 pericd of the year. :

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°/y)
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 younger stages are nearly absent.

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

As concerns the females the latter prevail decidedly in the southern part of
the section over other stages (50"/,); this constitues the further step of deve
lopment of Calanus finmarchicus in the southern part of the sea.

Far less concpicuous is the time involved in reproduction for the northern
population. Here the fifth stage still occupies the foremost place (39°/)) and
only a rather marked increase in the number of adult specimens (13%,) points
to the advancing spring.

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

Io*
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ration, as has already been pointed out, separately for the southern and’
northern regions of the area investigated.

In the southern part of the Barents Sea (fig. 6a) from Murman to 74°30'—
75° N the mass occurrence of the first, second and third copepodite stages
occurr in May and the first half of June. From the end of June till Sep-
tember the fourth stage becomes predominant. From September till March durieg
a period of about 6 months the leading role is taken by the fifth stage.

As to the adult specimens they appear in great numbers only at the end
of March, when the development of the generation in question is coming to
its close.

Finally let us note the rate of disappearance of the southern population
of Calanus finmarchicus (fig. 7a). Assuming the total number of all the stages
of development by the first ten days of June to be 100°/; the number of all
stages by the end of June will be 62°/,, by the beginning of August—34%,,
by the end of December —11%/, and by the end of March and beginning of
April —4%,. In fact the interrelations are likely to be still more strongly
expressed, for our observations were started not at the maximum develop-
ment of the newly born generation but later. :

In the regions further north of the area under investigation, from 74°30' N
to 76°30' N, we find Calanus finmarchicus occurring in quite as large numbers
as in the south. The period of reproduction of the north population takes
place in the second half of June and the first half of August (fig. 6b), about
11/, moriths later as compared with the southern population.

Regarding the length of existence of the separate stages of Calanus fin-
marchicus there are no data at our disposal concerning the nauplii stages in
the Barents Sea. As to the copepodite stages we shall endeavour to obtain
them.

The first and second stages (fig. 8) are met at utmost during three
months; the period of their maximum development not exceeding
56 weeks. The third stage bearing a resemblance to the preceeding ones
in the length of time of mass development does not disappear at the end of
the latter period but is present in small quantities up to the following year.
All the rest of the stages are to 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 passing from the fourth to the fifth stage occurs slowly, so -that
during a series of months the proportion between them is not subjected
to wide variations. The fifth stage, most commonly met with in the Barehts
Sea exists throughout the vyear, being dominant for over half a year.
The adult females existing in small quantities throughout the year, occurr
in mass quantities only directly before the beginning of the following gene-
ration, when the greatest part of the fifth stage turns into adult specimens.

Calanus finmarchicus of the Barents Sea goes through seasonal migrations
connected with its ontogeny. The newly born generation spends the first
stages in the uppermost surface layers; with age and time a gradual sinking
of the population is observed leading eventually in the autumn months fe
its concentration in the bottom water layers. This state holds for several
months, Before spring Calanus finmarchicus begins to rise in mass quanti-
ties to the upper layers in which the newly born young stages begin to
appear,

Since the bulk of the Barents Sea plankton consists of Calanus finmar-
chicus it is natural that the seasonal migrations of this species determine
those yearly variations in the vertical distribution of biomass which we know.

Moscow, 1835,
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