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300MIAHKTOH NMPUBPEXHbBIX BOJ 3ANAAHOTO MYPMAHA

b. II. Manmeiigbenn

1. BBEJEHHE

Hacrosigee HecaefoBaHHE HMEET
CBOEH 11e/1bI0 BHIICHEHHE CE30HHBIX H JIO-
KaJlbHBIX H3MEHEHHI MAKPO- U Me30300-
NAaHKTOHA B TPHOpPEXHBIX BoJax 3a-
naguoro Mypmana. B ocHoBy Hccaeno-
BAHWA M3MEHEHWH TIAaHKTOHA OBIIO
110JI0)KEHO H3yueHne ero 6HOMAacChl, UTO
MOXHO CUHTATb HauGOJee COOTBETCTBY-
IOUMM COBPEMEHHBIM 3aja4yaM MJaHKTO-
JOTHH.

2, PAHOH CBOPOB

Marepuan aasi HCCAeJOBAHUHA GBI
co6paH K3 paiiloHa sanajnoi vactu Myp-
MAHCKOTO mno6epexbsi, OrpaHHUYeHHOrO
¢ BocToka ocrpoBoM Kuapahn u ¢ sa-
nmaja KyToBoil wacTeio MoroBckoro 3a-
JauBa. ITOT PpaloH MOXHO CYHTATh
NepPeXOAHBIM OT THNHYHO NMPHOPEKHBIX
Boj K BoJaM oTkpwuiTtoro mopsa. Ero
rny6uusl Koaebaores ot 200 go 270 .
Teuenne, orubawomee Prpibaunfi no.y-
OCTPOB, IOCTENEHHO OOHOBAAET BOALI
BO BCeM pafione. 3UMOH B HeM roOCIOJ-
CTBYET TOMOTEPMHsl C HHSKHMH TeMmIie-
patypaMu. Bo BpeMs ruApoJOTHYECKOTO
aeta (4BrycT—cCeHTabpb) HMEeT MecTo
peakasi npaMas cTpaTudukauus remmne-
parypsl. K ruaposoradyeckoit oceHH 1o-
XOJIOlaHHe TOBEPXHOCTHBIX CJOEB CO3-
naetr ob6paTHBIl XOX cTpaTH(HKAUHH.
Cxa3aHHOe MOXHO HATJSIJAHO BUAETH Ha
Anarpammax B paore M. M. Mecsaue-
ga (11). Pexum coNe€HOCTH B RAHHOM
pafioHe H3yYeH NaJeKO HeAOCTAaTOYHO.
Hsmenennsi B pexume GHOreHHBIX Ccoe-
aunenuit (NO; 1 PO,) ocsemens pa6o-
toit H. A, Bepx6uunckuit (17), no-
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1933) no nawHbiM ob6noBa ¢ ray6umb 40 4

cetblo rasa Ne 25, amam. 50 ex. Ludpwi cae-

BA — MHJJIWOHH  KJeTGK Ha Bechb CToab
BO bl

Fig. 1. Variations in phytoplankton in one
of the bays of Western Murman (from the
4th of May till the 14 of September 1933)
according to data of catches from a depth
of 40 m. with a gauze net No. 25, 50 cm. in
diametr. The figures tfo the leit are millions
cells per the whole column ot water.
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CKOJABKY OJHA W3 ONHCHIBAEMBIX eio crannuil (69°30' N 33°30' O) nomewanacs
B paffoHe HAIUX HCCAel0BaHH.

Takxe wuHTepecHa ¢ 3Toit Touxm spenus pabora C. B. bpyesuua
u U. A. Haitkuno# (6), B KoTOpoil AOBOJLHO TOYHO YCTAaHABAEGHO BpeMs
HAauajna oOCeHHero o6orauieHuss BOJAb OHOrEHHBIMH COGJAMHEHHUSIMH B [pPH-
6pemHOl 30HE.

Ma OGuosMOTHUECKHX (PAKTOPOB OCTaHOBHMCH Ha duronsanktone. Cxemy
ero M3MEeHeHHsl JaeM Ha OCHOBAaHHM HCCJAELOBAHHWI, NPOM3BEJIEHHBIX B OMHOMH
u3 ry6, NpHJEralmuX K usyuaemomy pafiony (puc. 1).

PaspuTHe (HTONMIAHKTOHA - HAUMHAGTCSl B KOHIE anpeas U HMEeT Pe3KHH
MAKCHMYM BO BTOPOfi NMOJOBHHE Masi, OOYCJOB/CHHbIH MacCOBHM pasBUTHEM
Phaeocystis ¥ MHOTO MeHbLIE — IHATOMOBLIMH. Bropas Bcmblmka (urenaank-
TOHA, POPa3A0 MEHbLIAs MO KOJAHYECTBY PACTHTENbHBIX KAETOK HA ONpejeneH-
HH 06beM BOJb, HAUHHAGTCS B HIOJNE M MPEKpauaercs B ceHtabpe (BHauane
npeo6./afaloT AMATOMOBEIE, a 3aTeM MEPHAUHHEBLIE).

B sakaioueHHe ykaxem, 4to roam uccaeiosanuii (1931 u 1932) sasasauch
rojaMd HeoOBLIYHOTO yTenyeHus BapeHioBa Mops.

3. MATEPUAJI U METOIHKA

MarepnaioM TNOCAYXHJAH COOPH IJAHKTOHA, MNpoOuW3BeleHHHe B 1932
u B 1931 rr. ¢ 6otroB ,Cassa Jlowmkun*, ,Caitna“, ,Bemyc* um ,Hccaenosa-
teap®, a takike ¢ afc ,Ilepceit* u ,H. Knunosmu*.

C6opbl He ObLLIH NMPUYPOUEHbl K ‘ONpeNeJeHHOMY CTAlHOHAPHOMY MYHKTY
M 4acTO HePaBHOMEPHO pacnpeiesauch no pafiony uccaenopanus. HauGouaee
noAHO OblAM OcBemeHs c6opamu MoToBckufl sanuB u ero ycrbe. [To Bpemenu
c6opst OblIN TAKie PACHOJOXKeHb Heperyaspuo (taba. 1).

Tabauya 1
Table 1l
Pacnpejenedie NIaHKTOJOFHYECKHX CTaAHIMH Mo mecsitam
Distribution of plankton stations for months
Bceero
cTanumi
I 11 m | I Vv ] vl | vi|vi| IX X X! | X0
" Total of
I ; stations
|
1981 . v . W) — — 1 9 2| 34 4 8 7 1 1| —
175
JRRD 2 3 3|13 | 12| 15 2 1| — 119 9 7

OcHOBHHIM OpyAueM c6opa siBAfJach WKpsHag ceTb auam. 80 cu us wed-
xosoro rasa Ne 0. Tosabko ocenbio 1932 r. HECKOJBKO JIOBOB OBLIO TPOH3-
pejeHo cerblo Hancena amam.. 50 cax u3 rasa Ne 3. COOpLl NPOHBBOAMJIHCE
BEPTHKAJAbHBIM NPOTACKHBAHHEM CETH OT AHA A0 MoBepxHocTH. [TpousBOAUIHCH
TAK)X€ W TOPH30HTa/JbHBIE JOBE B IIOBEDXHOCTHHIX CJIOfX BOABI B TeUEHHE
10 MmuH. Ha MaJOM XOLY CYHHAa.

O6paboTka BesaCh CYETHHIM METOJOM C BECOBHIM pasieNeHHeM Kax o
npo6st o B. A, fmuoBy (15). [NlonyuesHoe KOAHUECTBO MJIAHKTEPOB IepeBo-
AHJOCh 3aTeM Ha KyOMYecKHil MeTp BOAB AJf JAHHOM CTaHUMH, MOCAE 4ero
BLIYHCAAJIOCH HACeJeHHe MJIAHKTOHAa B OJHOM KyOMYeCKOM MeTpe BOAbl MJIA
BCero muccaeayemoro pafiona. KoaudecTBO NJAHKTEPOB MEPeBOAHAOCH HA HX
6uoMaccy nyreM YMHOKEHHsS Ha COOTBETCTBYIOLIHE CPeJHHEe Beca OpPranusMon
(1, 2, 4, 15). -

XapakTep BepTHKAJALHOTO paclpeneseHds MJAaHKTOHA HacTosmas pabora
paspemlaer TOMbKO B MNPUOAMKEHHOM TOPSAKE, COMOCTABAAS MeXAy COGOH
JaHHBIE OTAEJbHbIX CTaHIMil C PasAWYHBIMEH TayGHHAMH, a TaKKe COOpH Bep-
TUKAABHBIX W TOPH3OHTAJAbHHIX MOBEPXHOCTHHIX JIOBOB.
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4. PESYJIbTATHI

A. Ce3oHnble M3MeHeHHA NJAAHKTOHA (pHuC. 2)

Anpeas. [locne naurenbHoro suMHero obeiHeHAs B anpeje HAYHHAETCH
nepBoe yBeJHYeHHe MVIAHKTOHA. OHO BbLI3bIBAGTCH NOSABAEHHEM OOJbUIHX KO-
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anuects Balanus nauplii, KoTOpbIE pacupesensioTCs 0 PalOHY HePaBHOMEPHO,
NATHAMH, B HENOCPEACTBEHHOH OJAH30CTH 01 Geperos, TNPEHMYHECTBEHHO
B BEPDXHHX CJOSIX BOJAbI; 3TH MATHA OCOGEHHO MHOTOYHCJEHHB B MECTAX Bhbl-
XOAa C KOHTHHEHTa TaablXx BOJ (puc. 3). Bue aTux nATeH Ha6M0jaeTCH He-
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Gosblias 3uMHusa Gmomacca ¢ npeobaasannem Calanus finmarchicus. Hauunas
¢ anpeasi, BCOBIUKA JHYHHOK Balanus onepexaer Ha4al0 BECEHHErO PasBUTHA
dATONAAHKTOHA. BO3MOXHO, uTO nHIEd 1% STHX JHYHHOK /O PA3BUTH
(GUTONVIAHKTOHA SBJAAETCS AETPHT, BBIHOCHMBIA C KOHTHHEHTA TaJbIMH BOXAMH.

AHAJMOCHUHOE IOsBJAeHHe JuunHOK Balanus B anpene 1928 r. ormeueno
s MotoBckoro saauBa M. A. Bupxeruc (7). 97O xe AAd PsAa Jer OT-
meuaercs B OTyeTax MypMaHCKON HAayYHO-NIPOMBIEAOBOI sxcneAuunn. S. Run a-
strom (22) koncraTapyer 1o sBJeHne B Puoprax Beprexa B Hauaxe anpess.
BuAuMO, OHO BECbMa NOCTOSHHO B CHCTEME CEBEPHBIX MOpDeH. B anpese B nAank=-

N

N

Puc. 3. Pacnpenenenne G6uoMacchl INIaHKTOHa (B 42 HA 1 #%) B anpene 1932 r.
O6o3uaueHns cM. Ha puc. 2.

Fig. 3. Distribution of plankton biomass (in mgs. per 1 md) in April 1932.
Symbols see fig. 2.

coHE MOfBASETCA TAKXKE S3HAUMTENbHOE KOJMYECTBO HKPHHOK Thysanoessa
inermis, NPOXOAAILMX CTajAuK APOOG/IEHHs] Ha NMPOTAMKEHHH BCEro sTOro Meciald.

Maii. Maiickue cGopst 1931 u 1932 rr. CHAbHO PaSHATCA MEKLY coboit
BCJAEACTBUE TOTO, YTO B NEPBOM Cayuyae OHH XOPOWIO XapaKTepusoBaJH I10-
caegHue 4 1HA STOro Mecsiia, a BO BTOPOM -— BECb MeCAll 3a HCKJIIOYCHHEM
51ux 4 aueii. [ToBuguMoMy, B NepBOil NMOAOBHHE Mas NPOMCXOAHT YMEHbLIE-
e OuHoMmacch maankTona (Balanus nauplii nmepexoasr B CTajHio Cypris
W BHIMAZAIOT U3 IJAHKTOHA), KOTOpas HAUMHAET CHOBA YBEAHYMBATBLCH JHUILUDL
B KOHLe 3Toro Mecsiua. Mkpunku 7Thysanoessa inermis, pPa3BHBAIOLIHECH
B NWYMHOUHBIE CTaaWu, W pacrtymas MoJoib Calanus finmarchicus nporpec-
CHBHC YBEJHUMBAIOT B 3TO Bpems OHOMAcCy MJIAHKTOHA.

Bo BTOpoii noAoBAHE Mas CTAHOBMTCA BECbMA smuorouncaennoit Fritillaria
borealis, koTopaa NO NpHYHHE €€ upe3BbYaHHO ManOro Beca Ha AnWArpaMme
obmeii 6HOMacchl JAHKTONA HE 3aMEeTHA.
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Hioub. Mionb aBasercs mecsiueM TroJOBOr0O MakCHUMyMa GHOMACCH NAAHK-
TOH3, KOTOpas pe3KO yBeNHYHBAETCS C INOCAEAHHX HHeld Mas. B cpemmem
6uomacca maankToHa paBHssack B 1931 r, 292 we/#® a B 1932 r. — 131 mz/ub.
[lepsbie nun mecana B Gmomacce mpeoGaasaer MOJOIb Thysanoessa inermis,
4 3aTeM I/aBeHCTBYIOLIASl POJb NEPEXOLUT K GYypPHO pasBuBaioOmieics MOJOAH
Calanus finmarchicus, KOTOpH# W ABAAETCA OCHOBOH TOJOBOrO MAaKCHMYMA
Onomaccu nuankToHa (92°/,—cpeanee aas ABYX Jet). HIoHbCKOe pasBHTHE
300IJIAHKTOHA TPOHCXOAHT CJEAOM 32 T'OJAOBHIM MAKCHMYMOM (HTONNAHKTOHA,
YeM H MOXHO OOBSCHHTbL €ro

OrpOMHBIE pasmepbl. YBeJau- Tabauga la
yegHe OHOMACCH  IIAHKTOHA Table la
AJs1 BCEro H3yudaemoro paiosa

(B cs0e BOAB OT NOBEPXHOCTH Veenruenne

i H
n0 50 #) BHpasurcs caenyio- 0™ e i R 0SRAL

uumu uudpamu (raba. la). Aoars May June Increase in tons
Boasmas 6Guomacca naauk-

TOHA B HIOHE BCTPEYaeTcsa MOYTH 193] . .

110 BCEMY HCC/eAyeMOMY paiony

(puc. 4) H JOXOAHT B pyﬁax Jite) L2 LS S 192 4133 3900

pacnpecHeHHBIX uacrtedl, Ham-

Oo/bUIMX BeNHYHH OHA JOCTHraeT B KyTOBOM wuacTH MOTOBCKOro saauBa

H B ry6ax—B MeCTaX PesKkHX KOJeGaHHH CONEHOCTH W TeMNepaTyphi.

o 1500 9180 8006

Pue. 4. Pacnpeneneane GHoMacch Taankrona (B a2 Ha 1 %) B mome 1931 r.
OG6osuauenns cM. Ha pHC. 2

Fig. 4. Distribution of plankton biomass (in mgs. per 1 m.3). Symbols see fig. 2.
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HeckonbKO CTAHIHH, B3ATHX B HCCAeAyeMOM paHoOHE S3aMBIKAIOIIEHCSH
cetnio Haucena B uioae 1933 r., siCHO yKaswBAalOT HA NPHYPOUEHHOCTb OCHOB-
HO#i 6HOMAacCHl 3TOro Mecsiua K BepxHuM caoam (256—0 mu unoraa 100—0 x).
[ay6xe naankToH Oened. Buanmo, WionbCKas BCHBIIKA — fABJICHAE BeCbMa
nocrosHHOe AJAs paiiona mccaenosawns. Y Geperos Cpenuedt u HOxno#t Hop-
BerMH OHa NPOABJAAETCH Ha JBa MeCAla paHblue, HMes MAaKCHMYM B anpeie
[J. T. Ruud (21), S. Runnstrdém (22)1

Hioab. Bo Bcem wu3ayuaemoM paioHe HIOAb XapakTepeH pPe3KHM yMeHblue-
HHeM 6uoMaccH MNJAAaHKTOHE, KOTOpas CTAHOBMTCSA B CpeIHeM B nATh pas
MeHnbiie HIOHbCKOH. KoauyecTBO BSK3eMNAAPOB MIAHKTEPOB C%OTBETCTB&HHO

MmeHnbumaercss B 6—7 pas, s
Tabsuya 2 gcero paiiona B ciaoe pnonu oT
Table 2 posepxsocTH A0 50 M ymeHb-

g SRRl IIeHHe BHIPA3HUTCH CAE/YIOIIHMHK
Foawn HioHn Hions B TOHHAX quJ]gJaMH (rabur. 2)
Years June July Decrease of biomass HAbl, PE3KO YMEHbIIA- -
»Aam mueca B uioae (Calanus finmar-
: : chicus, Thysanoessa Inermis,
1981 & o 9180 1970 7210 Sagitta elegans), ucyesaior B
L R 4133 850 : 3000 MOJIOIBIX CTAJHSAX, HE JOKOHUYHB

CBOEro PasBUTHS.

Pxrc. 5. Pacnpenenenne Guomacch naamkrona (B w2 Ha 1 #?) B cenrsbpe 1931 r.
OGogHaueHus cM. Ha pHc. 2.

Fig. 5. Distribntion of plankton biomass (in mgs. per 1 m?) in September 1931.
Symbols see fig. 2.
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M3 HeckoMbKHX BO3MOMHBIX NPHYHMH HIOALCKOro obesHennss HauboJjee cy-
IECTBEHHON CJAeAyeT MPH3HATh YHHUTOXKEHHE MJIAaHKTOHA ero mnorpebutensimMu,
0COGEHHO NJMAHKTOSIAHBIMA PbiGaMu (CM. HHKe).

OAHOBPEMEHHO C YMEHbIIEHHEM B HicJie HAYMHAETCS ONYCKAHHE MAKCHMYMa
6uomaccel B Oosee ray6okue ciaou. [ToBepXHOCTHHIE C/JAOH HAYHHAIOT 3aM0A-
HATBCS TemaoBonHOH HepuTnyeckoit ¢dayunon (Cladocera, Acartia, Centropages
hamatus) ¢ nesHaudtenbHOH o6wel OGuomaccoil. [losiBreHHe 3TOro MJAAHKTOHA,
TaK ke KAK M ONyCKaHHE HIOHbCKMX OPraHu3MoB, OODBACHAETCS NPOAOMKAI-
WHMCA yTeNnJeHHeM MNOBePXHOCTHBIX CJ0€B BOJBL.

ABrycT. ABrycToBckHe C60pbl NJAHKTOHA HEMOAHO XaPaKTEPH3YIOT pakoH
uccaenoBanus, ocobenno 1932 r., xorxa Owlia B3ATa JMHMIB OAHA CTAHUHA Ha
meakoBojbe (ray6una 50 # y o. bBaoane). '

O6mas 6uomacca MJAaHKTOHA B CPejHEM JJIA BCero paioHa mnpojpoJiKaer
yMeHbIIaThCsA. B TO e Bpems HAa MEAKOBOIbe HAUHHAETCS HOBOE €e yBeau-
YyeHHe, UTO OTpax<aeT eAMHCTBeHHas craHuus 1932 r.

Cocrap NJaHKTOHA CHJABHO MEHSIETCSl; JIETHHE HePUTHUECKHE MeJKue
Copepoda, Cladocera u T. A, npHOOperTaloT 3aMeTHOe 3HAYEHHE B CpeaHeH
fuomacce pafiona M OCOOGEHHO BHJIEJSIOTCS MO KOJAWYECTBY IK3EMILISPOB.
Onu npeo6aagai0T B NMOBEPXHOCTHBIX, YTENIEHHBIX CAOAX BOABI H HAa MEJKO-
BONbAX ¥ OOYCJOBJAHBAIOT HE3HAYHTe/NbHYI0 00mylo OHOoMaccy MNJAaHKTOHA.
MakcumyM OHOMAcCH [IAHKTOHA OMyCKaeTcd ele ray0xe B CBASH C BO3-
pacTawuluM yTeleHHeM MOBEPXHOCTHBIX BOM.

Centabpb. C6opel B cenrsbpe 1931 r. (8 1932 r. c60pos He GHI0) XapakTe-
PU3YIOT pe3KOe yBeJHueHHe OHOMACChl NJAHKTOHA, BHI3BAHHOE NOfBJEHHEM
TEMJOBOAHOTO KPBIIOHOrOro MoJiocka Limacina retroversa. 3HaueHne 0CTalb-
' HBIX KOMIIOHEHTOB M/IaHKTOHA 3aMeTHO CHHxkaeTcs. KoMivexc m/1aHKTOHa,
MMEBIIEr0 MAaKCHMyM B HIOHE, KOHIEHTPHpyeTcs Ha HebGoabmwHX TraAyOHHAX
paiiona (puc. 5). IToBepxHOCTHBIE CJOHM BOAB COAepaan Kpome Limacina
retroversa TOT Ke TMJAHKTOH, YTO M B aBrycTe, W JIMIIb HE3HAUHTEAbHOE
koaunuectBo Calanus finmarchicus. Caeposarebno, aas 1931 r. MOXKHO CUHTATD,
4TO B CeHTAGPe MMeJ MeCTO TPeTHfi TOAOBO{ MAaKCHMYM NJIAHKTOHA, BHI3BAaH-
HBHIR MAcCOBHIM Pa3BHTHEM TENMIOBOAHMIX (opwm. Limacina retroversa B 1932 r.
Ha MHOTOUHC/JEHHHX OKTAOPbCKHX CTAHIMSAX COBEPIIEHHO He Okl OOHapy-
#eH, 3aHOC OTPOMHOTO KOJHYECTBA 9THX KHBOTHBIX SIBASIETCH, BHAHMO, 0CO-
6ennocteio 1931 r.

Okta6pb. C6opu exuucTBennoit cranuun 1931 r. (Cerb-HaBoaok, na ray-
6une 78 s, 9/X) ykasnBaloT Ha peakoe ymenbuieHue Limacina refroversa.
C6opsl 1932 r. xopowo xapakTepusyioT Becb paiion (pHc. 6).

JIOBOIbHO CyLIeCTBeHHOE 3HaueHue npuoOperaT OpPraHusMbl OKeaHudue-
CKOTO coseHoao6uBoro xapaxtepa (Metridia longa, Metridia lucens, Oithona
plumifera, a Taxxe B3pocavie Euphausiacea, xoTopeie NOCTENEHHO 3aHHMAIOT
Bech paiioH, pacnpocTpanssch H3 ero rayGuHHOH yacTH. He menbinee sHaue-
nue umeior takwxe n Ctenophora (Beroe).

HaunGoabwas 6HoMacca MAAHKTOHA NMPHYpPOUYeHA K CTAHIMAM, PacloJOKeH-
HEIM HA caMBlX Gosbmiux ray6Gunax paiona (250—270 ). Omna cocTouT npes
umymecTBenHo us Calanus finmarchicus, Euphausiacea u oxeannueckux Cope-
poda. Jletnne neputuHueckue (Gopmbl 3aHUMarOT ryOB, HCUe3as B OTKPHITHIX
yacTax pafioHa.

HosaGpb. Ilpu cpaBHeHnn OMOMACCH NAAHKTOHA HAa CTAHUMAX, B3ATHIX
B Hoabpe, ¢ OuoMaccoil CTaHuMi NpPeAbIAYUIEro Mecsiua NPHOAHSHTEAbLHO
C OJHHX M TEX Ke TAyOHH MOXHO BHAeTh, 4TO 3Ta GHOMAcca ¢ OKTAOGPA 1o
HOSIOpb PE3KO YMeHbIIMAACh. ¥ MEHbUIEHHEe MPOU3O0ILIO NPEeUMYLIECTBEHHO 3a
cuet Calanus finmarchicus. Koanuecrtso Copepoda ¢ oxeaHHueCKHM XapakTepom
0CTa/NOCh B CPeAHEM TO 3Ke, 4TO MW JIAS MPeAbIAYIIEr0o MeCsila; OAHAKO
B HOsIGpe OHHM Yy2Ke pacnpoCcTPaHAIOTCHA O BCeMy paiiony, BCTpeuasaCh Ha Bcex
CTaHIMAX U B MOBEPXHOCTHEIX H B BEPTHKAJAbHBIX JoBax. JIETHHA HepHTHuUE-
CKHH IIJIJAHKTOH BeChbMa HE3Ha4YHUTeJeH. ;
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Ileka6pb — mMapT. B Teuenue sumuero nepuoaa obmaa 6uomMacca AHKTOHA
IOCTENEHHO H HEYKJOHHO YMEHbWAeTCs, 4TO NPUBOAMUT K €€ rOJOBOMY MH-
uamymy B mapte. Calanus finmarchicus, noutu Bce Bpemsi npeoGaajaioiiui
B 6nomacce, ¢ jexabps HauHHAeT MOABJATLCA B MOBEPXHOCTHBIX CJOSIX BOJH
H Ha MeJKOBOJbE. B suBape—despaJsie BepTUKaAILHOE pacnpele/eHue NIaHKTOHA
neaaercs BechbMa oOjAHOOOGpa3HbiM. B mapre Oosbmas 6uomacca mpuypodyeHa
yie K NOBEPXHOCTHbIM CaosaM BOAb. C Aexabpsa no mapt 6oJblIOe 3HAYEHHE
umerorT okeanuueckue Copepoda, 0ocoGeHHO MHOTOUMCHAEHHBE B jaekabpe. dTu

Puc, 6. Pacnpenenenne Guomacch mnanktona (B a2 Ha 1 #%) B okraGpe 1932 r.
OG6osnaueHnsa CM. Ha pHC. 2.

Fig. 6. Distribution of plankton biomass (in mgs. per 1 m3) in October 1932.
Symbols see fig. 2.

<popMbl pacnpeienedsl Mo BCeMy pafioHy W BecbMa OOGBLIUHLL B IIOBEPXHOCTHBIX
C/I05IX.

B ¢espajie B MOBEPXHOCTHHIX JOBAX OTMEUYEHbl TAKKE H JPYrHe OKeaHH-
ueckue (GOPMbI, NPUYPOUEHHBIE OOBIYHO K TayOGuHHBIM cioam Boas (Calanus
hyperboreus, Thysanoessa longicaudata n np.).

TennoBoausie JeTHHE (GopMBI 33 3TOT NMEPUOA BeCbMa HEMHOTMOYHUCJIEHHBI
W NpeiCcTaBJeHbl NMOYTH HCKJMoUHTenbHo Acartia longiremis.

Jlaa GoabmMHCTBA MECAUeB GuoMacca miaHkKToHa GoJbmiedl yacTsio Obuia
HHXKE BBHIUMCJACHHON CpelHell BeNHUHHBLI ee JJs JAaHHOro roja. Toapko B HioHE
u B centabpe 1931 r, a Taxxe B HIOHe, aBrycre, oKTAOpPe M, BEPOATHO, CeH-
TaGpe 1932 r. 6uomacca Gbina Goabure. CaeRoBaTEALIO, 3TH MECHALbl HMEIOT
pemawpuiee 3gavenve p obuie#t rogosofl Huomacce NAAHKTOHA,
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HUcnonssya mnouarue ,KkopuuueHt ysenudenus 6uomacce B. T'. Boro-
posa (l), moHWMAIA MmO HWAM YHUCJAGHHOE BbIpa)KeHde, MOKa3bliaioulee, BO
CKOAMbKO pa3 Guomacca nocaeayouiero mecsua 6oaowe (3Hak ) Uad MeHbLIE
(smax —) mpeawaymero, moJayuaem ciaeayiouee (raba. 2a):.

Tabauua 2a
Table 2a
KoadpuunenTnl yBennuyenus GHoMacchi NJaHKTOHa
Coefficients of increase of plankton biomass
\ Mecaun :
Months
1 I 11 v v VI VI | VI X X Xt X1t

Toam

Years

198) .. Lo — — | +15 | 41,8] + 8 —=4,6|—4 {411} —3 1 -

1932, .. .| — |—=,7| —2 | +8]|—18| +21 -—48|+18| — - | —45] 1

MecsiuamMu yBeauuyenus OMOMAcCh NJAAHKTOHA HABAAIOTCA anpetb, HIOHb
¥ aBrycr — CeHTabpb. ITO — Mecsalbl OCHOBHOH MPOAYKTHBHOCTH. B Teuenne
OCTalbHBIX BOCHMH MecsaleB Guomacca aun6o yMeHbluaercs, JAu60 ocraercs
6e3 H3MEHEeHUH.

B o6ue#t cpennerosoBoffi 6uomacce IJMaHKTOHA PE3KO npeobaasaer Cala-
nus finmarchicus (taba. 3). -

Tabauya 3
Table 3

CooTHomeHnHe OTAENbHBIX KOMIIOHEHTOB B ofmeli GHoMacce MNaHKTOHA 3a roj B NpONEHTax
Interrelationship of separate components in the total biomass throughout a year (in percentage)

Cpeanee 118 roga B NPOLEHTEX CpegHee 3a ABa roja
Haspanue opraHnsmes Average percentage for one year B NPOEHTAX
Name of specimens Average percentage for
1931 1932 2 years
Crlamis TnmBreiens i .0 . L e e e 64 63 63,5
Oxeannueckne Copepoda . . . . . . . 0,2 7,4 3,8
Tennosonnsie Copepoda . . . . « . « . 0,6 - 5,8 3,2
Enphangiages:  aG. & i v B Tk 51 6,1 5,6
CIAUOCRIA: e ol tin ivan s vl o wios e b or s 0,1 6,5 3,3
Balanits Mauphili s it L e ale 25 42 3,3
Sepltia elegans " . i e v s e 0ee s 1 1,9 1,4
Limacina retroversa . . . « « * « o « » 25 - 12
Medusae 1 Ctenophora . . . « o « o « o o 0,4 3,7 2

3nauenune Calanus finmarchicus ocraeTcs BecbMa MOCTOSAHHBIM /% 060MX
JleT MCCAeNOBaHus, HecMoTps Ha ocoGenHoctu 1931 r., korpa Limacina retro-
versa pocturaa 25°%,. B 1932 r. npu OTCYTCTBHH 3TOTO MOJJIIOCKA PE3KO
yBeanuynsoch 3uauenue rtenaoBoansx Copepoda, Cladocera n oxeaHHYeCKHX
Copepoda, T. e. popM, Pa3BHBAIOLHXCA ONHOBPEMEHHO ¢ moaBaenueMm Limacina
retroversa mam 1o3nHee 3TOro nepuona. Bropxenne B pafioH HCCAENOBAHHS
OrPOMHBIX MACC 5TOTO MOJJIOCKA, BEPOATHO, MOMKHO ObIJIO OTO3BATHCS Ha
BCEM COCTaBe MNJAAHKTOHA M MOTMMO CO31aTh HeGJAaronpuaTHHE YCJAOBHUS AJS
CYUIECTBOBAHUS OCTAAbHLIX [WIAHKTEPOB, YeM M MOXHO OOBACHHTH OTMEUYeH-
HYIO DPasHUIY B DE3YJbTaTax ABYX JIET HCC/AENOBAHHUT.
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b. Ce3onnbie rpynnuMpoBKH OPraHKu3MOB H OHOJNOIHSI OTAEAbHBIX
NJaHKTEepPOB

K Bompocy ecTecTBEHHOrO rpynmUPOBAHUS MAAHKTEPOB Mbl MOAXOAHM IO
NPUHIOHUNY eIHHOBPEMEHHOCTH B MX Pa3BUTHH.

[Ipunumas 3a 100 MakcumaabHOE cpeiHeMeCsSYHOE KONHYECTBO OPraHH3MOB
JIAHHOrO BHAA /8 Ka#IOr0 roja, Mbl BBIYHC/JAHIHM KOMMYECTBO UX IS KAXKIOTO
 Mecsla B NPOUEHTAX OT COOTBETCTBYIONIEr0 TrOAOBOrO Makcumyma. CmHCOK
opraHu3MoB (puc. 7) Gbl1 pacmo/oXkeH TaKAM 06Pa3oM, YTOGH JAUHHS ,CTO-
MPOLEHTHHIX“ MAKCHMYMOB Mepecek/sa IJIOWAAb JHarpaMMbl 10 AHATOHAAN
oT anpeas K Aexkaopio. [Toayuennas aguarpaMma JeMOHCTPHPYET €CTECTBEHHYIO
CMEeHY BHAOB Ha NMpoTsKeHuH roaa. CnHCOK BMAOB Ha Hell MOCTENEHHO nepe-
XOINMUT OT BECEHHHX (POpM K 3UMHHM, M OJH3KHE O BPEMEHH CBOEr0 MAKCH-
MaJbHOTO PAa3BUTHA BHAbL HAXOMSITCA B HEM IO COCEACTBY APYT C APYroM.
Takne BHIBI C OAHOBPEMEHHBLIM DPa3sBUTHEM OGbeiHHEHb B rpynnsl. TouHBIX
rpaHeit Mexay rpynmnamu He cymectsyer. [lostomy cko6ka, oTHOCsSImasCs
K OAHOH rpynne, 3aX0oAuT 3a apyryio. Hameueno 4 ocuoBusie rpynnsl. Yacts
BHJIOB B JMAarpaMMy He BKJ/OYeHa M Oyler oTMeueHa Hmxe. Pseudocalanus
elongatus n Beroe cucumis e moAXOAAT K HAMEUEHHHIM TPyNnaM, BepPOSITHO,
H3-38 HEJAOCTATOYHOH HX H3YYEHHOCTH. ;

Fpynmna |
1. Halithalestris croni (Kroyer) 9. Autolythus prolifer (0. Miiller)
2. Monstrilla dubia (T. Scott) 10. Polychaeta larvae
8. Monstrilla sp. 11, Fritillaria borealis (L o hm)
4. Haemocera sp. 12. Cyanea arctica (Peron n Lesueur)
5. Decapoda larvae 13, Staurophora mertensii (Haeckel)
6. Balanus larvae. 14. Catablema sp.
7. Philomedes brenda (Baird) * 15. Sarsia princeps (Haeckel)

8. Cumacea sp.

[lepsas rpymna oGBeauHSeT IJIAHKTEPH, MAaKCHMAJbHOE pPA3BHTHE WM
€MHCTBEHHBEIE HAXOAKH KOTOPHIX NMPHYPOUEHB! K NEPBOH YaCTH MJAaHKTHYECKOH
BeCHbl (anpeab—waii). Toapko okoao 20°/, 3THX BHAOB MOTYT GHITh HA3BAHbI
THIHYHO MJAaHKTHYeCKHMH. OcTajibHble sBJAAIOTCA BPEMEHHO MNAAHKTHUECKHMH
dbopmamu, Gyayun TMIHHKAMH JOHHBEIX XKHBOTHBIX WJH B3POCALIMH OPraHH3MaMH,
OOGBIYHO NPHYPOYEHHBIMH K NMPHAOHHBIM CJAOSIM BOABI M NMOJHABIIUMHCHA K M0-
BepxHocTH nepei pasmuoxenuem. Copepoda B sTOf rpynne nouru orcyr-
cTByioT. BoaMOkHO, uTO Takoil cocTaB mepBOdl rpynnsl CBsi3aH C roMoTepMHEN
B TOJMIIE BOIB B [EPHOJ MAKCHMAJbLHOTO PAa3BUTHA 3TOil rpynnel. OpraHuamsl
NOAHUMAIOTCA OT AHA K [OBEPXHOCTH, HE IpeTeprneBas pPe3KHX H3MEHEeHHMM
B TeMIlepaType OKpy:ikaiomed cpeapl. B TO ke Bpema B BepXHUX CAOSX
YyiKe B 3TO BpeMs UMEIOT MECTO YCH/JEHHAas HHCOJSLHA, BHIHOC C KOHTHHEHTA
TaJAblX BOJ C JAETPHTOM, pa3BUTHE (QUTONJNAHKTOHA H I[POYHE YCJIOBHS,
61aronpuATHLEIE IS PA3BUTHS MOJOMH.

[Toutu BCe KHBOTHEIE NMEPBON IPYNIb! KOHUEHTPHPYIOTCA B BEPXHUX CAOAX
BOJIbl, @ HEKOTOPHIE BHABI OblIH OOHADYIKEHBl HCKAIOUHTENABHO TOJBKO B MO-
BEPXHOCTHLIX TOPH3OHTANbHBIX JIOBAaX.

MaxkcnmaibHOE  KONHMYECTBO JKHBOTHBIX [E€PBOM TIPYNNBl  MPHYPOYEHO
k anmpeaio. C okra0ps no MapT OHM B MNJAHKTOHE OGHApyKeHH He GBLIH,
B nione—asrycre HeKOTOpEIE OPraHM3Mbl HMEIOT TEHACHLHIO K HOBOMY MAKCH-
MyMy; TakoBbl Balanus larvae, Polychaeta larvae u Fritillaria borealis. ¥ npyx
nepBbix GOpM 9Ta ABYBEPIIKHHHOCTD BLI3BAHA, BEPOSTHO, PA3MHOKEHHEM Pa3HBIX
BUAOB (MYMHKH [0 BHAA He ONpeleasancb). Maccosoe ke pasputue Fritil-
laria borealis B BapennoBoM Mope OGBIUHO NPHYPOUEHO K UBETEHHIO (PHTO-
NJAHKTOHA, YTO MMEET MeCTO JABAaXAbBl M B AAHHOM CJydYae.

HauGosee BaxHeIM CcOuseHOM NEPBOi rpynnut U no GHOMAcCe H 10 KOMH-
UECTBY SK3EMMAADOR sABANIOTCA JHYHHKM Balanus, xotopble B 4pe3BblMaiiHO

i *
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Calanus finmarchicus
Sagilla elegans
Ceniropages hamatus
Acarlia longiremis
Veliger Gaslrgpoda
Larvae Lamellibranchialo
Lvadne nordmanni

I Podor leuckarti
Anomalocera palersoni
Ternora longicornis
Limacina relroversa
Paracalanus parvus
Cenilropages Typicus
Oithona  plumifera
Melridia lucens
Metridia fargga ;

o IV Qihopleura labradarien:
Thysanoessa raschii
Thysanoesss inermis
Thysanoessa longicaudale
Tgysanaessa neglecla

I

colecithrix minor

Ps eudocalanus elengalss
Berog cucumis

Puc. 7. IlnarpamMma eCTECTBCHHHIX CE30HHHLIX TIPYNNHPOBOK TWIAHKTHUECKHX OPTAHHBMOB. Myn-
KTHPOM 0603HAYEHO KOAHYECTBO OPranusMoB Goabwe 19fy; 20 M3 PABHATCA MAKCHMAABHOMY
PAa3BUTHIO BHAA 338 NaHHBIH Toj.

Fig. 7. Diagram of natural seasonal groups of plankton organisms. Dotted line shows number
of organisms exceeding 1%, 20 sq. mms. express the maximum development for a given year.
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HEe3HAUMTEJbHBIX KOJAMYeCTBax nosBasiorcs ewe B (espane u mapre (0,01—
0,03 sk3. ma 1 x® Boawl). B nepuox passutus Jauunnok Balanus cpepnue
KOMMYECTBA HAYNJAHAAbHBIX CTaAKMA BeCbMa MaJo CPaBHHMBI C TAKOBHIMH KE
A NHIPHCOBUAHBIX CTAAMA: eC/M NepBbie H3MEPSIOTCA COTHAMH SK3EMIIADPOB,
To BTOpHE eauHuuamu (Ha 1 #® Boam). DTO dABJEHHE CBA3aHO, BEPOSATHO,
BO-NEPBBIX, C HELOJrOBEYHOCTHIO HHMPHCOBUAHLIX CTAAHH H OBICTPOTOH HX
OCeNAHHs, 4 BO-BTOPBIX, C YHHYTOKEHHeM JHYHHOK Balanus B HEpuoi HX
pasBUTHS TNOTPeGUTENAMH, YTO JOKAa3aHO JJIsi CebJH ' B. Boaxos-
cxkum (5).

Becbma MHOrouucaeHHH B Mae Fritillaria borealis, pasBHTHE KOTOPBIX
faaronaps He3HAUHTEJbHBLIM pa3MepaM OTJEAbHBIX IK3EMIIAPOB MOUYTH HE
oTpakaeTcs Ha cocTosHHM oOmelt Omomaccel rpymnbl (Tabu. 4).

TaGauya 4
: Table 4
Pacnpepenenne obmero koaudecrsa Fritillaria borealls mo mecsinam
(KoJHYecTBO 3K3eMIIApoB Ha 1 u’)
Distribution of total number of Frifillaria borealis for months
(number of specimens per 1 m.3)
Mecanu
Months
I it m | Iv v |« VI | Vil IX X X1 Xi
i e (R ? — - 210 — |58 3 0,7 | e — ?
1032 O e — | 0,01 | 04 16| 1,7 | 04 16 7 04 | 03 | 0,02

BecpMa MHOTOYHCJAGHHBIMH HA OTJAE/bHBIX CTAHUMAX SIBAANMCH JHUHHOYHLIE
craguu Polychaeta (or cragum Mitraria go craauu Nectochaeta), passutue
KOTOPHIX XaPAaKTEPHO Y3KO# 30HANbHOCTBIO H KPATKOCPOUHOCTLIO. JlHunHOUHbIE
craauu Decapoda — kxax Zoéa, TaK M MH3HAHbIE JIHUHHKH, — TaKXKe pacrnpele-
JSHOTCH OTAeAbHBIMU NATHAMH, HMes MaKcumaabHoe passuthe B Mae. C aBrycra
no anpeib B NJAHKTOHE OHU He OOHApYMXeHbl. Jluuunku Decapoda g0 Buja
He onpeleasauch. Pasauuanucp: THnuuHas Zoéa, Goabuie BCEro npubauxka-
jomascs No BUAY K JanunHke Flyas; satem Zoéa, He MMeIOLIAs A0P3a/JbHOrO
THma, ¥, HAKOHel|, MUBMIHBIE JHUMHKH. Bce Tpu QOPMBEI NOSBIAIOTCA B anpeie,
pmes oO6Llyl0 AauHy okoao 1 .am. [lepBas, NOCTUIHYB K HIOJIO 3—4 um, nepe-
xOAWT B craimio Megalopa u onyckaerca Ha aHo. O6masi AnHHA CAEAYIOUIAX
ABYX (OPM HOCTHraer K uioaio 6—7 Mu, noc/e 4ero o6e ucue3alT U3 IJaHK-
toHna 6e3 meramopdosa. Bulpl, nOAHMMAOMAECS B IOBEPXHOCTHBIE CJOH TIEPEX
pasMHOXEHHeM, BeCbMa OOLIYHb B I/IAHKTOHE (ropu3oHTa/JbHEIE MOBEPXHOCT-
Hble JOBH) B anpeiae H Mae ¥ MOUYTH COBEPIIEHHO OTCYTCTBYIOT B OCTa/bHEIE -
vecsinbl. K raxum dopmam ormocsrcs: Philomedes brenda, MaKCHMalbHBIMH
KOJIHUECTBAMH A KOTOPHIX ABAANOCH 7 3K3. Ha 10-MHHYTHBIH JIOB; Halit-
halestris croni, noaBASIONIMICS B NEpBOi JeKaae anpeias W IHPOKO pacipo-
CTpaHeHHbI B HE3HAYMTEAbHBIX KOJMYECTBAX MO BCEMY PaifOHy B MOBEDPXHOCT-
HBIX CAOSX BOAbl (Makcumym 15 sk3. Ha 10-MMHYTHBI JIOB) H aTOKaAbHbBIE
dopmut Autolythus prolifer (onpenenenne JI. A. 3enkeBuua) Obuas AauHa
stux Polychaeta koaebanach oT 2 no 9 mm. MakcumaJbHble KOJHYECTBA —
10 15 3k3. Ha 10-MuHyTHHIE JOB. ¥ JABYX MOC/HAEAHHX BHAOB HEOJAHOKPATHO
OGHAPYKUBAJANCh 3K3eMIIHPbl C ANLUEBLIMH MEIIKAMH, NDHYEM Y Autolythus
prolifer pasmeps siilueHocHBX ocobeit xonebanuch OT 5 no 6 MM,

Mpucyrcreue B mae 1928 r. 8 MoTOBCKOM 3aaHBE Philomedes brenda ox-
meuero B pabore M. A. Bupkeruc (7). B Mae B naaHkTOHE BCTPEYATHCDH
eauHuYHbe (GOPMBI NPHAOHHOTO CJOS, KAKOBBIMH ABJAOTCH Cumacea, oOHa-
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pyxennsie 18/V 1932 r. oxoao Llun-HaBoaoka, 1 Monstrillidae, kotopue Griin
obnapyxensl Tpu pasza: Monstrilla dubia c afueBeM memkom—I13/V 1932 r.,
Monstrilla sp.— 9/IV 1932 r. u Haemocera sp.—19/V 1932 r.

M3 ueThipex OTMEYEHHBIX B CHHCKE Mely3 TPH npeo6JanaioT H Haxe
HCKJIOYHTENBHO BCTpedaioTcss B HioHe. [To xapakrtepy BpeMeHHOro mnpucyrT-
CTBHSI B IVIAHKTOHE OHH C GOABHIMM MPABOM MOrYT GBIThH MPHYHCACHB K NEPBO
rpynne. Ciona ortnocsarca Sarsia princeps, koTopasi Ha6.101anach HCKJIOUH-
Te/AbHO B HiOHe (pasMephl KOJIOKOJMIA BCTPEYEHHHIX OPraHu3MOB KOJAe6anuch
or 2 pno 10 mm c makcumymom 5—6 au), Catablema wesicarium — enu-
HHYHO BCTpedanachb B Mae M HIOHe (AaAuHA Koaokoaa 4—15 wmm) u Stan-

4]
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Puc. 8. Cesonmble uaMeHEHMS! KOJHYECTBEHHBIX COOTHOWEHHH BO3pACTRHX ctanul Calanus.
finmarchicus. Lndpor y neremipl — Bo3pacTHble CTALHN, UH(PH CleBa — PasMephl B M, LHODH
BHH3Y PHCYHKA — MECHIb.

Fig. 8. Seasonal variations in quantitative relation of age stages of Calanus finmarchicus-
The figures by symbols — stages of development; the figures to the left—sizes of forms in mms»
the figures under the drawing — months.

rophora mertensii, NOABASIOWANCH B HIOHE H B HE3HAUMTEJBHBIX KOJHYECTBAX
pacnpocTpaHsfoascs no BceMy paHOHY NPEHMYIIECTBEHHO B MOBEPXHOCTHBIX
ClofX BOAbl. B mocaepyiomue mecsiy 5TOT BHI MONAAaeTcs PeaKo, HO TPYAHO
CKasaTh, KOTJAa OH HCYe3aeT H3 MJAAHKTOHA. B HioHe KoJsebaHwe auaMeTPOB
aucka ot 4 a0 32 mm ¢ makcumymom B 20—10 4; B aBrycre GhlJAH KOGHITHI
SK8eMIISIPEl 10 65—75 Mmar; TakuM 06pasom 3a JBa MECALA PasMep OPraHU3MOB:
YBEJWYMJICH [OYTH B & pas.

Cyanea arctica nomeasercs C anpeas eXMHHYHBIMH 3K3EMIAAPAMH Ha
craanu ephyra; auamerp AHCKa — OK0JO 3 M. B Mae HX KOJAHYECTBO He-
CKOJILKO BO3pacraer, a pasMep JAOXOAMT A0 5 #u. B Hiome HX KOJHUECTBO
YMEHbIIAeTCs C AajbHeAInM yBeJHdeHHeM pasmepoB a0 9 sam. Jlaaee arta
Meaysa He mnonajaeT B NJAHKTHYECKMe CeTH, HO B aBrycre W ceHrsbpe
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‘8 KoabCKOM 3aiMBe CO HLIIONKH Haba0fanuch sxsemmasapsl ot 300 go 700 s
AMAMETPOM ¢ XOPOUIO Pa3sBHUTHIMH IMTOJOBBIMH MPOAYKTaMH.

Fpynmna Il

1. Calanus finmarchicus (G un)
2. Thysanoessa inermis (Kréyer)
3. Sagitta elegans Ver.

Bce TpH BUIA—IJaHKTHYECKHE, KPYIJIOTOANYHbIE, XapaKTepHbIe A5 Bapen-
[OBAa MOPS M HMMEIT B pailoHe HCCAe/0BaHHS TOJOBON MAKCHMyM B HIOHE.
I'pynna Il poMHHHpYeT B CpeAHErojoBOi Guomacce IJAHKTOHA. O6mumu
yepraMu B GHOJOTHH BCeX TPeX BHUAOB ABJIAIOTCA: MOJAbEM B3POCHBIX dopm
B TIOBEPXHOCTHHIE CJOH BOABI B KOHIE 3HMEl H B Hauyaje BECHHI; Pa3MHOXKEHHE
B 9THX CAORX; OYPHBIA POCT HapoAWBIIEHCA MOJOJAH C MAKCHMyMOM B HIOHE,
NPHYPOUEHHHIA TAKIKE K IMOBEPXHOCTHHIM CJOSM; pe3Koe yMeHbLIeHHE B HioJC
W OJHOBPEMEHHOE onyckKaHue ocobell B HHKHHE CJAOH BOIbI; 3aTOPMAKHBAHAEC
¥ mpeKpaiieHne pPocTa Nnocje 3TOro ONyCKAHHA; HAXOXJEHHE HA NMPOTSKEHHHU
BCEro roja OCHOBHOW MacChi OPraHH3MOB IPH TeMIeparype He Bhle 4—5°.

Opranusmpl rpynns I HacTOAbKO BaxHb B OHOMacce IIAHKTOHA H B IH-
TaHUH TVIAHKTOSAHBIX Phi6, YTO HAa HHX HEOGXOJMMO OCTAHOBHTBLCS HECKOJBKO
noxapoGHee.

1. Calanus finmarchicus. Buonorust Calanus finmarchicus nas Bapenmosa
Mopsi uayuena B. A. SmuossM (14). Cxoauyio KaAPTHHY Mbl HMeeM B paioHe
pamux uceaeposBanuit (puc. 8). PasMHOXKeHHEe 3TOro BHAA HaUMHAETCA B KOHLE
ampeas, AOCTHTas MakCHMyMa K Maio, KOTJa NMPUCYTCTBYeT 6oJblIOe KOJAH4e-
crBo 1 u Il xomenopmTHBIX cTanuii W Hadumaercs nepexox B Il cramuo.
OrpoMHOe KOJIHYECTBO B HMIOHE O0YC/AOBJEHO NPEHMYILECTBEHHO Il u IV cra-
JUAMH, 4 K MI0JAI0—AaBryCTy mpeobJajaiouiee 3HaueHHe NepexoiuT k V CTaluy.
Buictphifi nepexox B VI craguio (m010BO3peayio) NPOUCXOAUT TOJLKO B ¢eB-
pane—mapre.

Upe3BHYaiiHO He3HAYHTENbHOE KOAWuecTBO Craaun I BeTpeuaercs X0
ceHTA6pA—OoKTAGPS, a craauu [I—n0 nexabps. MOXKHO NPEANONONKHTD HANHIHE
MeJIIeHHO TPOUCXOASIIEr0 3aTYXAIOIero pPasMHOXeHHs A0 FAyGOKOH Ocenw,
4TO0 BUAHO W3 Taba. 5.

Haubosee uHTeHCHBHHII poct ocobeit Calanus finmarchicus NPOUCXOXHT
B NEPHOJA C Mas 10 HIOAb, KOTAa npeoGaajaiomee 3HayeHue B OOWEM KOJH-
yecTBE HHAMBHAYYMOB C KaM(IbIM MECsleM NepexoiuT Ha ONHY CTaiHio.
B nefiCTBHTEJNLHOCTH 3TOT Nepexoj NMPOHCXOMHT, BHIAUMO, eule OeicTpee, TaK
KaKk B Mae nosBAsioTCs yxke oco6u Il crapum, a B uone—V craguu. C mions,
BMEeCTe C ONYCKAHHeM B HIKHHE CJOH, pocT saropmaxusaercs. Cranus \'s
II0CTOSAHHO Tpeo6/afaer ¢ aBrycra mno Mapr. :

Ha cramuu V Calanus nepeHOCHT MIATENbHEl nepuox HeGaaronpHsaTHLIX
SUMHHX YyCJOBHH, npeactaBass CoO0OH, 110 BhPAXEHHIO Marshall S. M,
Nicholis A. G. u Orr A. P. (20), ,3umuuil pong* (Stok). INoxoOubiit ke
daxr ormeuaioTr Boropos (16) u apyrue aBTOPLL - :

[To mameHenusM B Koauuectse ocobelt xouemomutHsie crapuu II u IV
pesko orauuaiorcst or V M VI MOXHO 3aK/MIOYHTb, 4TO 3TH CTAajHd sBJA-
JOTCSL B MIOHE—HIONe OCHOBHOI mumell Aas norpeGureaedr Calanus finmar-
chicus.

[Mpunsas mMakcumaiabHoe koaudectso crannd III B nione 1931 r. 3a 100%,,
moayuaem, uto m0 craguu V' (moab 1931 r.) passuBaercs TOABKO 9%/ 0,
a mo VI (cpeanmeromoBoe umcao) scero 0,1°, Hecomnenno, 4To npu BO3-
MOXKHOCTH MOJHOrO yueTa MepBHX CTadHH MPOUEHT BHIKHBAEMOCTH CH/LHO
CHH3HUTCA.

Baaromaps Ce30HHHIM BEPTHKAJAbHBIM MHIPalusiM OCHOBHAsg Macca ocobeit
Calanus finmarchicus B usydaeMoM paioHe NOCTOSIHHO MXHUBET NPH TeMnepa-
Type He Bhiwie 5—6° MakcuMaJabHOE PasMHOXEHUE H HHTEHCHBHHHA POCT MO-
JOXHW MPOHCXOAAT mpH Temneparype or 4 a0 5°.
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Tabauya 5
Table 5

Hsmenenns B HoanyecTBe ocobelt nmo BO3pacTHbIM cTagnam Calanus finmarchicus (cpeaune
unpst Ha 1 43 aaa Bcero paiiona)

Variations in number of specimens for stages of Calanus finmarchicus (average figures per
1 m.?* for the whole region)

M.EL‘HHB.[I l{
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1 I I v v VI VII VIII 1X X Xl XIT
Cragun
Stages AL |
|
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[lo noGepexpio 3amanuoit Hopserun B passutruu Calanus finmarchicus
KOHCTATHPOBAHLl J1Ba Makcumyma. J. Ruud (21) nas paktona MoOpe ykasmBaer
¢espanb—MapT u maft —uionb; S. Runnstrdm (22) aas paiona beprena —
MapT — anpe/b-—Mal u ceHTsi6pb — OKTAGPL. [loBHanMOMY, MmO Hanpas.e-
HHIO K CeBepy MAaKCHMyMbl 3anasauiBaior. [lepBeifi Makcumym B paiione
HAIIHX HCCJAEAOBAHME 3anasjbiBaeT npotuB paftoHa Beprenma Gosee uem Ha
OfMH MeCsl; BTOPOH o6HapyxeH He Gbla. BeposiTHO, PexHMM HCCAEAYeMOro
BOLOEMA HeGaronpusaTeH AJs PasBHTHS BTOPOro Makcumyma. He mckJiouena,
KOHEYHO, BO3MOKHOCTb, YTO B HEKOTOPHE T'OALl TEHACHIHS K 3TOMY BTOPOMY
MakcuMyMmy Gyner oGHapyiKeHa.

2. Thysanoessa inermis. [lacCuBHO mnMaBawIHe AHUA W JAHYMHKH STOLO
pauka, C OJHOH CTOPOHEI, M 06/ajaolMe BO3MOKHOCTBIO K PE3KHM AKTHB-
HbIM BHIKEHHSM B3pocabie GOpPMB, C APYrodf, BeCbMa HEOAMHAKOBO YJABJH-
BAIOTCS NAAHKTHYECKHMH ceTAMH. [103TOMy u306pa3utb XOA pasBUTHA 5TOro
BHJA OAHOM AHArpaMMOW He MPEACTaBAAETCH BO3MOMKHBIM. PasMmep JKHBOTHOO
onpeneasncs OT 3aAHEr0 Kpas raasa 10 Haya/ja Teab3OHA.

B navane anpeas B 1931 r. (eAMHHYHO—B MapTe) B BEPXHHX CJAORX BOIH
A3yH4aeMoro pafioHa HAYMHAT NOABAATHLCA N0J0BO3peHe 3K3eMNAapu Thysa-
Jlepcests 12
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noessa inermis pasmepamu 6—21 . BoamOKHO, UTO OHW HE TONLKO HOJHH-
MAIOTCS M3 HUMKEJeKAUUX CA0EB BOIB, HO H MOAXOAAT M3 NIyOHE npunexa-
wux vacreii oTKpeiToro Mopa (raba. 6).

Tatauya 6
Table &

Kamenenue koanuectsa Thysanoessa imermis no pasmepaM B BEpPTHHANbHLIX H MOBEPXHOCT-
HBIX JoBaX Ha MPOTSMEHHH roja (cpeaHue s paitona uudpsl B 0,001 9K3.) Ha 1 4° BOALL

Variation' in number of Thysanoessa inermis for different sizes in vertical and surface hauls
throughout the year (Average figures in 0,001 of specimen for the regions) per 1 m?®. of water

T
I

Mecauw
Months

Paswep
B MM

Size, mm,

1 11 I v v VI Vil VIil 1X X X1 pAL Npumeuanne

| | BRI
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16-221. . —_ | — | = - 20 Vertical hauls

Obuee

KOQJMUYECTBO o
Total
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l
|
|

— | = — | —=]180

5—10. . | — | - - ‘ —_ == | — MNosepxHocT-
LBl s 10 | — — = - = | — Hble JI0BH
16—21. . . . 30 — Sl ok Surface hauls

ol

o0
| tn

Obuiee !
KONHYECTBO | ;

Total | e

quantity |

- ‘ — | BepTtnkanb-
HHIE AOBH
— |Vertical hauls

| %]

S 100‘ D
s . 0| —
16=21 . . :

Obwmee |
KOMHYECTBO

Total 100

quantity N |

!
|
l
l
o D
|
|

— {llosepxuoct-
1| 04 04| — | — — | — | — | HHE J0BH
— (Sirface hauls

B 0 e ‘ - l — [Pt 7B o oty —_— -
e b S | — | 0.
1621, .., | 1

O6wee
KOMHYECTRO
Total
quantity

BapocAble WHAMBHAYYMB PacnpeiessioTcss B NOBEPXHOCTHAHIX CAOAX no
BceMmy paiioHy, 3aX0jsi B OTAe/lbHbie IyObl ¢ o6pasopannem GoJee CKYYEHHBIX
craeK, ¥ C nepBoil jeKaasl MPUCTYMAIOT K PASMHOXKEHHIO. Ha 6oabmiom KOJH-
qecTBE CAMOK MOSBJAAIOTCH cnepMaToophbl, W B NJAHKTOHE OGHAPYIKUBAOTCA
MX xapakTepHble HKPHHKH. Kak mpumep npuseieM ta6aully, XapaKTepusyio-
11Y10 y.;ms HA CTAHIMH, TAe Habawjanach CTafika HKPOMEUYUMX paukoB
(rada. 7).
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'Taﬁ.r:m;a 7.1
Table 7

hAua.ms Hepectsuieiica craiikn Thysanoessa tnermis (20/1V 1931 r. y mbica lNukmyesa)
Analysis of a spawning shoal of Thysanoessa inermis (April 20, 1931, off the Pikhshujev Cape)

| Opouenr | Tpouent | i | Nponenr
HeCy Ly Hecywux | | Hecymmx
; CIepMaro- : ! cnepmaro- o | cnepMaro-
Pasnep Keoangecrno Gopu Pazmep Koaunuecreo | popsi ReapeD Koauyecreo (opui
E MM z I-I'tt-:tslnales B Mu | Females B Mk | Females
] N T w Eper- o Numbe; i - s "N { o *
Size, mm, | S| taplior | Siza, ey, | Nimber | wiaper | Bt B
(in percen- | {in percen- | (in percen-
| tage) i tage) | tage)
- | e Bl L
12 i 2 J — | 16 ‘ 8 | 37 | 20 9 ’ -
|
13 4 — i 17 | 16 | 81 [ 21 3 —_
14 3 M 1T R oA g ’ 80 ‘ Ova | 30 430 [ —
20 ‘ 19 } 11 | 73 I- Nauplii | 16 ! &

15 | 10

I |

Ilpeo6aanaomuii pasmep cawmox, HeCyumux cnepmarodopn, 17—19
Gonee MeaKHe OPraHu3Mbl OKA3aaHCh NPEeNMYIECTBEHHO CaMIaMH,

=

i
| f
; 1]
I
4 .
0 & cpmied,
{
] —_
fan) e o
5 I il ik’ 6
Fivd
€
| o
S I’h \
| A
f,/ \ | o)
I \ ! / \\
_,Ef;‘ L\ ;
f“}\ TR Y
. ’i‘. ______ 4 L < \

TV VM X X T T Vi VIVl XX XA
1931 t - 152
Puc. 9. Cesonnple N3MeHEHHS B KOAMYECTRE MOJOLL Thysanoessa inermis.

Fig. 9. Seasonal variations in quantities of fry of Thysanoessa inermis.
O6oanauenns, Symbols: 1 — Ovum; 2— Nauplif; 3 — alyptopis 0,6 — 1,2 mm.; 4 — Calypto-
pis 2 mm.; 5— Furcilia 3 — 4 mm; 6 — Cyrtopia 5 — 6 mm.

B anpeae 1933 r. B mruaeyio noroay B paione Cerb-HaBosoka asTopou
¢ 6opra s/c ,H. Knunosnu* wnabnionannch smaunrtenbuse Koavvecrsa 7hysa-

! Mkpsanag cets —ras Ne 0, puam. 80 CM, 10B IIOBEPXHOCTHEIR.
! Egg net—gauze No 0,80 cm. diameter, surface horizontal haul,

18#
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noessa inermis, naaBawIUX MOJ CAMOH MOBEPXHOCTHIO BOJAbI H 60pO3AUBIIHX
ee CBOMMH POCTPa/JbHBIMH OTPOCTKAMH. Ouun pacnpesedsauch Mo BCeil BHAH-
MOfi TMIOMAAH BOAb, B CpeiAHeM Ha paccrosuud 1 » Apyr OT Apyra.

Jlocturasi MAKCHMaAbHO! WHTEHCHBHOCTH K KOHIY anpe/s, MKPOMETaHHE
HOCTENeHHO 3aTyXaeT Ha npoTsukenuu mas. OTHePeCTOBABUIHE SK3EMIAPL
[OCTeNeHHO HMCUe3al0T W3 BEPXHHUX C/0eB, BHAMMO, ONyCKaaCh BHHS. B uione
Ha MOBEPXHOCTH MOMKHO BCTPETHTb €AHHHUHbIE SK3EMOAsPHI, HECYMHE mycThle
cnepMaToGOpPH, HO HKPHHKH B 3TO B[eMd B IIAHKTOHE yXe OTCYTCTBYIOT.

BoiMetanHas ukpa ObiCTPO pasBuBaeTCs H MEPEXOAHT B CTAAHIO Metanau-
plius, MMeIONYI0 MAKCHMYM Da3BHTHs B Mae (puc. 9). Taxxe ObICTPO MPOHC-
XOAUT AaAbHEHUMH nepexon B CTALHIO Calyptopis, koTopast yxe B Mae 3aHH-
MaeT JOMHHHpYIOllee 3HAa4YeHHE, HMed pasMepel OT 0,5 no 1,50 mu. dror pas-
mep O6YCA0BAUBAET MAKCHMYM o6uero KoJu4YecTBa Pa3BHBAIOIIEHCA MOJOIH,
1o~ Basioweiics B KoHne Mas—Hauane uions. Ha nporsxennn BTOPOit MOJIO-
BHHLl MIOHS, OJHOBPEMEHHO C PE3KHM YMEHbIICHHEM KOJAH4eCTBA MOJOLH,
NPOUCXOANT AaJbHel ee ee Pa3BUTHE; NOABATIOTCH Calyptopis B2, Furcilla B3 n
4 MM, a TaKKe He3HaYWTeNbHOE KOJHYECTBO CTaAHH Cyrtopia B 5 u 6 M.
VMeHbIeHHEe KOJANUeCcTBa NPOJO/AKAETCA B HIOJe M aBrycre H K ceHTaAb6pI0 —
OKT#ODIO JHYHHOUHbIE (OpMbI HMCUE3AIOT W3 BEPXHHX CJOCB BOLH pafioHa.
C wioHs Yy MOJOJH YCTAaHAB/AMBAETCA MaJ0 H3MEHIEMOE COOTHOIIEHHE CTa-
AHE, KOTOPOE OCTAeTCA TAaKMM K€ H B HI0Je H aBrycreé (ra6a. 8).

Tabauya 8
i Table 8

HameH~HUe KojJHuecTBa Mononu Thysanoessa inermis mo cTaguAM pas’BHTHs (KOJIHYECTBO
9K3eMIUIAPOR Ha 1 M3, cpelHee AAf pafiona)

Variation in number of the young of Thysanoessa inermis for stages of development. (Number
of specimens for 1 m.? average date for the region)
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OnycKaHue B HHNKHHE CJIOH BOJLB, OTMEHUEHHOE aaa seeft I rpynmbl, cO-
ajaeT K OKTAGPIO Upe3BhluaiiHo PesKyio crparudukauuio. BerpeyaemocTs Thysa-
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noessa inermis B 37O BPeMA HAYMHAETCH CO CTAHUMI C rayGHHAMM CBBILE
150 # u pocruraer makcumyma na 200—250 #. Meakue ¢opmbl (5—10 au
AJAHHOI), mpeAcTaBagiouue cc60f NOKOJEHHE AAHHOTO roja, SBAAIOTCA mpe-
obsafalouuMy ¥ O6GHAPYKUBAIOTCS HA MeHbWHX ray6uHax (ONyCTHAHCH CloAa
HeaaBHO). bBosee kpynubie (11—21 muM) opranusmbl BO3pACTOM HE MeHee
1,5 ropa, KoTopele ONyCTHAHCh BHH3 rOpasio paHblle, OTMEYeHb TOJAbKO A
Gonee rayOOKOBOAHBLIX cTaHLuA. B cBasm c saTopmaxcuBanuem pocra nocae
ONYCKAHUS B HHIKHHE CJOH OPraHu3Mbl pasmepom 5—I10 M MPHCYTCTBYIOT
B IMIAHKTOHE IO anpens CAeayioumero roja. B anpeabCkoM pasMHOMEHHH OHH,
NOBUJUMOMY, HE yuacTBylOT. B ocHOBHOM HKpOMeuyT oco6H B BO3pacre He
MeHblIe 2 JET. :

3. Sagitta elegans. Monoxb u B3pocabie (GOPMB 3TOr0 BHAA, TaK Ke
KdK W NpeiblyIiero, BHAMMO, HE B PABHOH CTENEHH YJNaBJAHBAIOTCH MJAHKTH-
YeCKHMH CeTsIMM, d@ BeCbMa MeEJKHEe HKPUHKH B HEKOTOPOH CBOeH yacTtH
AOJXKHBI GbIH NPOXOAUTHL 4epe3 ynorpebasBuinfics ras. dTO OTPasuAOCh Ha
yJI0Bax.

Bo Bropoit nososune ¢espans u B Mapre u3 rAy6Md HA NOBEPXHOCTH
NOAXOAUT GOMbIIOE KONHYECTBO KPYMHBIX SK3EMIASPOB C XOPOIIO PA3BUTHIMH
NOJOBBIMH Kede3amu. OHH 06pasyioT CTad, 3aXONAIA~ H HAa MENKOBOIbE
oraeabHbIX Ty6. JIiA XapakTepUCTHKHM COCTAaBAa ‘9THX CTall mpuBOAMM Tab.a. 9.

Ta6auya 6

Table 9

AHanu3 mpeiHepPecTOBHIX cTall Sagitta elegans (KONHYECTBO 9K3EMMAAPOB .Ha 10-MHRYTHBIH
JoB HKpsiHOH ceTblo)

Analysis of a pre-spawning shoals of Sagétta elegans. Number of specimens obtained after
a ten minutes haul with an egg net

2/111 1932 r. ¥pa- | 20/11 1932 r. Kuae- 2101 1932 r, ¥pa- | 2011 1932 r. Kuap-

ryba; r»’lyﬁﬂliztﬁwq:‘i 611"; 4‘}!’0-"}1“: ray=- ryoa; ray6una 80 a; | MM TPOAHE; Fay-
Famuepat ¥ Ak 75 T 0 s NOCTHMB AU 10 SNts | T oA 3 | D O e o BT A
Size, mm. 2111 1932 Ura- 20/I1 1932 Kitdin Size, mm. 2/111 193" Ura- 20/11 1932 Kildin
| guba; depth—80 m.; | Strait; depth—47 m ; guba; depth 80 m.; | Strait; depth 47 m.;
| surface haul—10min. | surface haul— 10 min. surface haul—10 min. [surface haul— 10 min.
| | ‘ i
11 2 | = 25 12 —
13 2 [ —_— [ 26 7 1
13 | 5 | - 27 10 1
14 3 | en 28 19 { -_—
15 10 I i 29 12 ! 2
16 — | — | 30 18 7
17 2 - 31 10 3
18 3 ,' .- 32 6 6
19 1 | — 33 1 2
20 1 - 34 — 1
2 1 \ s 35 1 th
2 | 5 i it 36 (g &
R | 4 i Lo o By il
24 | 6 - 38 — I
I ‘ 39 | = -
| |

B ocranbubie Mecdun 3a MepHOA HCCAEAOBaHHH KPymHbie 3K3eMHJiPhi
BCTPEYaJHCh JAHIKb HA HAHOOJBWHX rAyOHHAX.

B mapre B nuaHKTOHE TMOABAAIOTCA HKPUHKH Sagifta, MakcuMmanbHoe KO-
MECTBO KOTOPHIX NOABJAETCA B arnpese, HO BCTPEUAaeTCs emwe W B Mae. Buuay-
NJCHWE  MOJOAH, HMeioweH pasmepsl okoso 0,5 Ma, HAaumHaeTcs B ampede.
Movioab GbiCTPO pacTeT, AOCTHTasi B 3TOM ke Mecaue 10 1—5 uum. B Mae mno-
ABJAAIOTCH 0CO6M AMMHONH 6—10 MM, B HIOHE OHW CTUHOBATCH npeobaagamn-
maMu. B 1932 r. B mione npeo6aanaan unansumyyms ot 11 a0 15 s, Opra-
HUSMEl 3THX pasMepoB 06YyC/OBAHBaAM roJoBOH Makcumym Sagitta elegans,
npuypouenHmit K Hionio. Jlaaee pocT MOJIOAH, MapaieabHO ONMyCKAHHIO B Hi-
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HHE CJOK BOJb, 3aRepxuBaeTcHd., BO3MOMXKHO, YTO PA3MHOMEHHE B YPE3BHI-

YallHO HEe3HAUHTEJbHOM MaciiTade HMEEeT MeCTO M [OCJAe anpeds; Tak, B HIOJIE

1932 r. Bo Bxoae B MoroBCcKHil 3a/HB ObIJIO OOHAPYXEHO HECKOJAbKO 3K3eM-
paspoB AauHo#t B 2 ma (taba. 10).

Tabauga 10

Table 10

H3menenns B KoqHyecTBe Sagitia elegans no paamepam B TeyeHHe 1931—1932 rr. (KoanyecTBo
peipaeno B 0,001 sx3., Ha 1 4% BoJbl B cpejHeM J1Js paifiona)

Variations in number of Sagitta elegans for sizes during 1931—1932. (Number of specimens
per 1 m.? of water average data for the whole region is shown in 0,001 of specimen)
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K oxraépio Sagitfa elegans ckanauBaercss B OCHOBHOM B [AyGHHHBIX
yacTAX paltoHa, MPHYEM NOKOJEHHE 3TOro roga pasmepom o0 20 mm umeer
MAKCHMyM Ha craHuuax ¢ ray6unamu ot 100 mo 150 #, a kpynubie OpraHH3Mbl,
BHAMMO He MoaOKe 1,5 roma, npuypovyeHbl K MaKCHMaAbHbIM TJyGHHAM.

Fpynma [1I
1. Acartia longiremis (Lilljeborg) 8. Stephos lamellatus (G. O. Sars)
2. Acartia clausi (Giesbrecht) 9. Evadne nordmanni (Loeven)
3. Centropages hamatus (Lilljeborg) 10. Podon leuckarti (Sars)
4, Centropages typicus (Krdyer) 11. Limacina retroversa (Flemm)
5. Temora longicornis (Miill)e r) 12. Gastropoda veliger
6. Paracalanus parvus (Claus) 13. Lamellibranchiata larvae
7. Anomalocera patersoni (Templeton) 14. Tomopteris sp.

B rpynny Ill BxkaoyeHsl BHJB, HMEOIIHE MAaKCHMa/JdbHOE Pa3BUTHE THIAPO-
JIOTHYECKHM JeToM (aBryct—ceHTa0pb) H B GOJNbUIMHCTBE CBOEM TEMJIOBOAHO-
HEepHTHYECKOro xapaxrepa. 85°/;, aTHX BHAOB ABJAIOTCA HCTHHHO IJIAHKTHYe-
CKHMH, HO BCe, KPOME OJHOT'O, BCTPEYAlTCAd B IJAHKTOHE TOJBKO Ha MpOTH-
KeHHH HeGO/MbILOro BpPeMeHH. YiKe K OKTAGPIO 5TH OPraHU3MBl IOUTH HCUL3AI0T
U3 MJIaHKTOHA I HAYMHAIOT BHOBb PA3BHBATHCA TOJABKO B HIOJE.
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Opranusmel rpynnel [l MOXHO mOApa3ge/uTh Ha MECTHHIE H NPHHOCHBIC.
IlpunocHble NOABAAIOTCA B yKa3aHHble Bbllle MECsSHBl C Temao# BOAOH, ABH-
rajomefcs ¢ sanajfa, pasBHBAIOTCS H YCNeBAalOT HEPEAKO PasMHOMXKHUTLCH, 3aTEM
nouytTH Gecc/aefHO NMPONMajalT ¢ 3HMHHM OXJ/aXJAeHHEM BOAb. MecTHbe BHAHI
B HekoTOpoft cBoeit yactu (Cladocera) mepeHOCAT 3UMYy Ha CTAJHH MOKOAILLE-
roca fiina; Apyr{e BbIMHPAIOT HA SMMY HEMOJHOCTbIO, H YPEe3BLIYAHHO HE3HA-
YHTe/bHOE KOJHYECTBO NEePe3uMOBABIIMX B3POCALIX CAMOK JAeT JIeTOM HOBbie
noxkosennst. KoauuecTBO TakHX 3HMYIOIMHX CaMOK OblBaeT Tak Majno, 4TO
MPAKTHYECKH MOMKET OCTATbhCH MOUTH He3aMeYEHHBIM.

[Tockoabky opranuamel rpynnsl IIl oueHb 4YyBCTBHTEJbHB K H3MEHEHHIO
TEeMIEpPaTypPHOro pexuma, ee CcocTaB M obuiee KOMHYECTBO HHIHBHIYYMOB
A PasMMUHBIX JeT MOTYT PpasHHUTLCA BecbMa cuabHO. Ha 310 yKa3ssiBan
A. K. Tuuko (8 u 9) na npumepax Acartia longiremis n Centropages hama-
tus, cpaguusag 1900 r. ¢ 1905 r. dT1o xe HA6MI013a/JI0Ch H HA NPOTHKEHUH
HACTOSMKX HCCAeNOBaHUM HA npuMepe Limacina retroversa. BecbMma BO3MOXHO
NpeAnoJOXKHTb, YTO IKHBOTHbIE, ABAAIOLIHECH MECTHBIMH JJS OJHOTO roja,
Jasi  gpyroro OyAyT SABJAAThCA NPHHOCHBIMH, TeM GoJjee 4YTO YHCTO
MECTHBIX MAAHKTHYECKHX OPraHU3MOB, BEPOATHO, He CYIIECTBYeT, MOCKOJbKY
paoH HCCaeNOBAHHA HenpPepeIBHO NPOMLIBAETCA BXOMsAWlEH CTpyeil TeueHHs.
Oprauuamel rpynnet Il MOXKHO OXapakTepH30BaTh Kak BHJH, Hace/siouiHe
OOLIYHO BEPXHHMil yTenJeHHbH CJO# BOAb H HMEIOIIHE BeCbMa HE3HAYHTe/b-
Hble pasMepbl W Beca OTAE/bHHIX MVIAHKTEPOB, HO HEPEAKO NAl0LiHe 3a JeTHHH
NePUOJ M0 HeCKOAbKY mokoseHuit. OTciona — Manas 6MomMacca BCEro KOMIJaexca
rpynost Il 1 ee 6Goabwas nNpoAYKTHBHOCTD.

EAMHCTBEHHBIM BHAOM, TOCTOSIHHO BCTPEYAIOLIMMCA B TEeYeHHE BCEro roaa,
sapaserca Acartia longiremis, KoTOpPYl0 MOMXHO HAa3BaTb THIHYHO MECTHOH
dopmoit, C nekabps Mo MIOHb 3TOT PayOK BCTPevaJCd B HHUTOXKHBLIX KOJAHYE-
crBax —okoq0 0,1 ax3. Ha 1 #* BoABl H HUCKJAIOUYHTENLHO B BHAE B3POCJLIX
CaMOK, Pa3MHOMEHHE KOTOPHIX, HAUHHAA C HIOAfA, MME/JI0 MAKCHMa/bHYI0 HHTEH-
CHBHOCTb B HIoJle—asrycte. K nepHoay pasMHOMEHNS NPHYPOUEHO M MPHCYT-
CTBHE B MAAHKTOHE HGMHOTrOYMCAEHHBIX caMuoB. Acartia clausi 10pasio mano-
UHCJAeHHee B paiioHe HCCAeNOBaHHiI M MMEET MaKCHMYM PasBHTHSI HECKOJbKO
{I031Hee NpeByIIero BHAA.

K mectHmM Bugam oTHocaTca Takxke Evadne nordmanni m Podon leu-
ckarti, nepeHocsuine 3UMy Ha CTaiuu NOKosulerocs aina. Enxunndneie ocobu
Evadne nordmanni nabawoojganuch y¥Ke B anpeje, HO MacCOBOe pa3BHUTHE
3TOTO BHIa NPHYPOUEHO K HIONIO—ABrycTy. B centsabpe nmpoucxoaut o6paso-
Bauue rnoxoamuxca auu. Podon leuckarti necKOAbKO MAJOYHCJAEHHEE MNpeJbl-
AYUero BMIA, HO BeChMa CXOAHBl C HuUM B cBoelt 6uonoruu. Centropages ha-
matus ¢ HoaOpd Mo Ma¥l B NJaHKTOHe He OGHAPYMXKHBAJCHA, HO pacCeNeHue ero
no pafioHy B HIOHE NPOUCXOJAUT 10 HanpasJeHHIO OT ry6, rie OH pasBHBAeTCH
ropazio paHbiue, ueM B OTKPBHITONl yacTH. MakCHMaabHOrO PassUTHA B paitone
OH JOCTHFaeT B HIOJE — 4BTYCTe.

Uuaue nossaserca B padlome Temora longicornis, xotopas HpHypOUYeHA
BHAYAJE K OGJACTH BhnajneHus Tem1oft crpyn (BocTouHbit Geper Pribaubero
noJayocTpoBa). DTH PayKW MOABJAAIOTCA B WIOJe—aBrycTe Cpasy B BHJE H MG-
J0JbIX M B3poCabX (camkum W camusl) ctaguil. Makcumanbroe koanuecTBo 7e-
mora longicornis npuypoueHo K CeHTAGPIO — OKTAGPIO; €JIHHHUHO OHA BCTpE-
yaeTCsi 3MMON, uYTO oTMeuasoch Ttakxke A. K, Jluwko (8, 9, 10). O6mee
KOJAHUYECTBO 3TOrO Payka B IJIAHKTOHE paiiOHa HE3HAYMTEeNbHO H B MECHILb
HauBoablIero pa3BHTHA He npesbimaer B cpeanem 1,6 3k3. wa 1 #® Bonawl.
Y Geperos Hopsernu sror Bui BecbMma MHorouucuaened [Rundstrom (22)].

Euie 6osee xapakTepHBIMH NMPHHOCHBIMH OPTaHH3MAMH ABAKIOTCH CJaeylo-
e suabl: Centropages typicus, KOTOpPBIl npeacrasaeH - NPCHAMYILLCTBEHIO
B3POCABIMM CAMKAMH M B HE3HAUMTEJbHOM 'UC/AE NPUCYTCTBOBAT B [LIAHKTOHE
TOABKO B HOAGpe u aexabpe 1932 r.; Paracalanus parius, xoTopuiit BCTpe-
4aJCHd TOMBKO B 3TII ABA MECAlA B BHe B3POCJALIX CaMOK, IO MOUTI 10 BCEMY
paitony; Anomalocera patersoni, oGnapyixenuas Ha 4 cranuuax B centaldpe
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1931 r. u Ha oauoit B aBrycte 1932 r. B NOBEPXHOCTHHIX CJA0AX BOJIKL Oblak
HAfiA€Hbl H B3POCJBIE SK3EMIAAPH STOrO Pauka (CaMKH M CaMilbl) M HECKOMbKO
Mmonoaulx. Stephos lamellatus, naliieHublit TOJAbKO OAHH pas3 2/IX 1931 r.—
B3pocJas caMKka—H Hakomel Limacina retroversa. ;

: Ha 3TOM MOJMIOCKE HEOGXOAHMO OCTAHOBHTHCA HECKOJbKO mnoapolHee.
HessaunTeabHOE KOJHUECTBO €ro HEPEAKO BCTpedanoch y Geperos Myp-
mana B ocenHue secaus (8, 9, 10). 3anoc ero B TaKUX KOJHYECTBAX,
kak ocenbio 1931 r., B aurepaType He OTMeuaacs. Bnaumo, OH ABASETCH
0COGEHHOCTDHIO [IAHKTHUECKOTO pexuma sToro rosa. Limacina retroversa
nosBuAack B pafioHe B centaGpe 1931 r. co cTpyeit Teuennus, oruGasuiei
noayoctpoB Poi6aunii, ¥ 3aHsAsa BepXHHE CJAOHW BOAb Bceit yCTbeBOH uacTH
MoToBckoro u Kodlbckoro 3aiuBoB. [IpocyuecTBoBas B paitore okoao 1,5 mec.,
OHA MOYTH COBEpPUIEHHO WCYe31a W3 NAHKTOHA B OKTAGpe M JHLIbL HHYTONK-
Hble KOAUUYECTBA ee HabGaoAanuch B sasape 1932 r. (taba. 11).

Tabauua 11
Table 11
[IpHcyTCTBHE B NIAHKTOHe WHAMBHAYYMoB Limacina reiroversa
Presence of specimens of Limacina retroversa in the plankton
! Vil VIII IX X X1 X1 1 I 1
1931 | 1931 | 1931 | 1931 | 1931 . 1932 | 1032

1931 |
: 1

Koauu. - Limacina reiroversa |
Ha 1 u* (cpennee B paitone) | — | 0,02 1391 | 334 - 5
Number of Limacina retroversa | |
per 1 md. (average for the | | ‘

-region) ; |

B nekoropuix rybax Limacina retroversa COXpaHs/1ach HECKOALKO AOJbLIE.
Hanpumep, B nepBoil NOJAOBHHE HOAOPSA 3HAUMTENbHbIE KOJHYECTBA €€ (350 4%]
o6uapyxens B ry6e Ilasa (Koabckuit saaus). [lo nuameTpy paxoBHHDBI Lima-
cina retroversa Bapuuposana 01 0,5 po 1,0 .

B cesusu ¢ Limacina retroversa Heo6X0AMMO CKasaTb HECKOJbKO CJOB
o Clione limacina, ve npunaanexauem k rpynne Ill. tor BuA OOLIYHO ONHU-
CHIBAGTCSI KAK SIBHO XOJOAHOJIOGHBLIE, T. €. MPHYPOUEHHbIA K BOAE NPEHMY-
MeCTBEHHO C OTpHUATebHOH Temnepatypoli. B paione UCCAe0BaHUI 3TH
OpraHH3MEl TOABAAANCH BMecTe ¢ Limacina refroversa B cenTaGpe 193lim,
JepWanuch C Hell BMecTe B MOBEPXHOCTHHIX CJAOAX MPH TeMneparype OKOIO
-10° W MUTANTMCL MCKAOUMTENbHO elo. B nanpueidmem Clione limacina otme-
yaJcsi B pailoHe WCCAeJOBaHMH BKMIOUHTEJbHO A0 HIOHS 1932 r., nocjae 4Yero
yicuea. 9Th GaxThl yKashBAlOT Ha TO, YTO CBA3bIBATL OHOJOTHIO Clione
limacing TOJABKO C HaJMuMeM OXJaXJAeHHO# BoAb ObI0 OBl OWIHGOYHO.
Boaee npasuabHO GyAeT NPeANOJOMKHTb, YTO STOT BHJ SBPHUTEPMEH H OTHO-
cuTCAd K CTeHodaraM, NHTasChb HOYTH HCKJAOYATENBHO OpraHu3MaMu pojia
Limacina, oT HaJAMYUSA KOTOPHIX B 3HAYMTEJbHOJ CTENEeHH M 3aBHCHT €r0 apeaJ.

K opra#uamaM NPHHOCHbLIM OTHOCHTCH 0€3 COMHEeHHS H Tomopteris sp.
(helgolandicus ?), xoTopeifi Gbl1 OGHApPYXKeH TOJIbKO HA 3 CTAHUHMAX B okTabpe
1932 r.

M3 BpeMeHHO NJaHKTHYECKHX OPraHH3MOB MakKpo- H Me30300NJaHKTOHA
k rpynne III oTHocATCS TOJABKO JVIMYHHKH MOJJIOCKOB. Ouu cocrosiyiu K3
Gastropoda veliger n Lamellibranchiata larvae. Ilepsrie BcTpeyananch Ha npo-
TsKEHNH BCero roja C mnepepniBoM ¢ jgexabpa no MaprT ¥ C MaKCHMYMOM
B aBrycre, BPOpbie NPHCYTCTBOBAJMH. TOJbKO C aBrycta no HOAGPb, npenMmy-
11eCTBEHHO HAa MEJKOBOAHBIX CTAHLHAX, ;
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Fpynna IV
CnHCOK BHAOB, OTHECEHHBIX K rpynme IV

1. Metridia longa (Lubbeck) 7. Thysanoessa inermis (Kréyer)
2. Afn'etridm lucens (Boeck) 8. Thysanoessa raschii (M. Sars)
3. Calanus hyperboreus (Kréyer) 9. Thysanoessa longicaudata (Kroy er)
4. Euchaeta norvegica (Boeck) 10. Thysanoessa neglecta (Kroyer)
5. Scolecithrix minor (Brady) 11, Meganyctiphanes norvegica (M. Sars)
6. Oithona plumifera (Baird) var. 12. Oikopleura labradoriensis (L e hm)

atlantica (Farran) 13. Aglantha digitale (O. F. Miiller)

Oprauusmsl rpynnst [V MakCHMaabHOrQ pasBuTHA JAOCTHrAlOT THAPOJIOTH™
YeCKON OCEeHbI0 W 3MMOMH, K BecHe KOJIMYECTBO MX NOCTENEHHO YMEHbLIAeTCH.
B JeTHue Mecsubl B He3HAUMTEJNbHLIX KOJAUYECTBAX OHH BCIPEYAIOTCH JHIIb
B IyOUHHBIX 4acTAX pailoHa, OTCYTCTBYS Ha MEJAKOBOLbAX. OCEHBIO KOJUYE-
CTBO MX Ha rayOHHAX 3aMETHO BO3PACTAaeT M OHH HAYHHAIOT PacnpocTpa-
HATBCA W HA MeJKOBOAbe. B sanBape Mmuorue BuAb rpynusl 1V BerTpewaiorcs
BO BCeX ry06ax M B 3HAUMTEJNbHHIX KOJIHYECTBAX MOMAAAIOT B NOBEPXHOCTHHIC
rOpH30OHTa/IbHEIE J0BH (Taba. 12).

Tabauna 12
Table 12
AHalH3 COEPIKHMOro MOBEPXHOCTHBIX JIOBOB, XapaKTepPHBIX AN THAPOJOTHYECKOH BHMLI

(IV rpynna otmedena 3Be3104Ko#; UH(PbLl BLIPAKAIOT KONHYECTBO IK3EeMNIAPOB
Ha 10-MHHYTHbIA JIOB MO NMOBEPXHOCTH HKPSIHOH CeTbIO)

Analysis of content of surface hauls characteristic for the hydrobiological winter (The group IV
is marked with an asterisks; the figures show number of specimens obtained from a ten minute
surfaice haul with an egg net)

| GZUXIL1932 1 | oyxyp 1932 1, | 61 1932 1.

b ;—iﬁ'l:'n—l_?:{';g“' F)yff;uéananml;el Bl;?iilm}f.m;f;] J\mlcq'llll?cfnyluﬂ,

Coaep#uMoe MOEEPXHOCTHEIX MOBOB 26 m ri?},e_:’"%bi’lslii‘ rayGuue 50 i ey 3‘””‘!

December 21, December 21 January 13, January 16,
Content of surface hauls 1952 1932 " 1932 1932

oif g&’éﬁaia Zapadn. Zelentsy | "ifha%b' Pikhshujev Cape

Depth, 26 m. Depth, 16 m. epth, ol m. Depth, 205 m.
Calanus finmarchicus o+ . « + . « 66 50 97 2300
Calanus hyperboreus ¥ . . . . . . . — - —_ 10
Meteldla longa® o o3 e Wi é 121 83 11 20
Metridia [eans B ik 1a e e inliniinia 2260 499 14 80
Scolecithrix minor* . . « « v o . - — - 10
Acartlz claugh o vs o & S0 i - 2 — —
Euchaeta norvegica® . . .. .. . o 1 = —
Oithona plumifera ® « « + o o o o W 22 1 6 30
Harpacticus uniremis « « « « « « o« . —- 1 -— e
Thysanoessa inermis * S P 1 — — —
Thysanoessa longicaudata™ , . . . . 1 — 1 4
Themisto abyssorum . . . . . . . . 1 2 - —
Qupitia IEganS e iisii i viei e T == - — 1
Eukrohnia hamata . . . . . . .. . - - 1
Qikopleura labradoriensis * . , . . . 22 9 — —
Arlantha qipUale Yy b w b 1 - -~
Hyppocrene superciliatus . . . . . . 1 —_ S e

M3 1aba. 12 BumHO, 4TO 3UMOH B II0BEPXHOCTHOM CJ0O€ 4YacTO MPHUCYT-
CTBYIOT BMECTE TaKHe TeMNeparypHbIe AHTArOHUCTBl, K4k XO0J0IHOJI06HBAsS
Metridia longa n tennonoGupas MNietridia lucens. Bosmoxkuo, 4ro Takomy
nepeMelInBaHuIi0 CNOCOGCTBYET CYUIeCTBOBAaHHE B 0€peroBoil 30He CHALHO
BLIPAXKEMHBIX BHXPEBLIX TOKOB BOJbI, ; ;

[Tourn Bce opranuamul rpynnsl IV XapakTepusyioTca B CyulecTBYIOUIEH
JUTEPAType KaK THIHUHO OKeaHHUYEeCKUe BUAbI, XKUBYLIHE O6LIUHO n1pu 60/1b110
coseHocTH, OTCI01a MOKHO NMPeANOJOKHTb, 4TO HanGOoMee BaKHbIM PaKTOPOM
Ans Opranu3moB rpynnel IV qBasercs coaeHOCTb, KOTOPas MO OTACAbHbLIM
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HaGMONEHHAM 3uUMOit B GeperoBoil 30He HMEET TEHJEHIHIO K YBEeJIHUEHHUIO.
[MosiBnexHue 3umoit y OeperoB MypmaHa OKeaHHYECKHX BHIOB sBJAAETCS
BeCbMA MOCTOAHHBLIM H HeoaHokpaTHO ormedasoch A. K. JIuuko (8, 9, 10).
B ofueit 6uomMacce MAaHKTOHA Opra€uaMbl rpynmnel IV cymecTBeHHOro 3Ha-
yeHHs1 He MMeloT. PykoBoasiiiumu Bugamud B rpynne [V sBastorca: Metridia
longa, Metridia lucens w Oithona plumifera. 9T TPH BHAA NPUCYTCTBOBAJIH
B MJMAHKTOHE pailoHa MOYTH KPYTrJblid roi, BCTpeyascCh JETOM B HE3HAYHTEb-
HbIX KOJHMYECTBaX Ha rayOGHHAX W JOCTAras Makcumyma B OkTa6pe, Hoa6pe H
nekaGpe (raba. 13).

Tatauna 13

Table 13
KoauuecTBo ax3emnaspon (ua 1 #° Bonwl) Metridia longa, Metridia lucens, Oithona plu-

mifera (cpeiHee H3 BepTHKalbHBIX JIOBOB AJSl Bcero pafiona)

Number of specimens of Metridia longa, Metridia lucens and Oithona plumifera per 1 m?
of water (Average data from vertical hauls throughout the region)

~ Mecauw | al
\ Months ,{ |
Biais I Il 3 Bl | R A RS i (1 0 g X1 | X1
It CTAAHA Pa3BHTHH H |
Species and it s stages ‘ ! |
Eh | | Wt g ‘, .
- 1931 | | :
Metridia longa . . .1V | ? ? - - === | = |00 — | — ] ?
V] ? ? — | - | = = | —]002/010|"— | 22| ?
Q ? ? ‘ — 10003 — | — | — | — |005| — | 04| ?
e 2 — 00l | = = =] = == = |07 ?
Metridia lucens . . .1V | ? ? | — |O006 — f — | = | 06} — | O | — | ?
1o R A B | — 001 | — | — |01 | — [005] — | 04| ?
Q Tl i — |0005f — | — [O1 | — | 005 — | 0,2 ?
2l 2l l—o01 | — | —|—|—|004f —|—]|°¢
Oithona plumifera . . .| 2 | ? [00s]oat| — | — |26 |47 |14 | 36| 0a] ?
i i ]
1932 '
Metridia longa . . .1V 005001 | — | — | — | 04| — | — ? 10202 ) 02
VI|— 003 — (005 — | 02| — | — ? 1356102 | 07
Q 001 (0,10 | — 00020002 — | = | — | ? | 02| — | 0Ol
. d | — 0201 0,010,001 0,02} — | Ol ? | 04]004| 0,2
Metridia tucens . . .1V 0,05 | 0,03 | 0,02 ((,001)10,02 | — | — | — ? | 09113 1,3
V|13 [020]013/007(002| — | — | — | ? | 22|21 | 108
@ | 0,05 {0,015 0,03 0,01 0002 — | — | — 7 1,56 | 1,6 | 62
& | 0,06 |0,01 | 0,01]0,005001 | — - ? 1041331 0,6
| :
Oithona piu=ifera . . .04 0,15 0,15\0,30 0,11 ~ — i O,IS'I 3,3 ? 35|85 [05

U3 ta6a. 13 Buamo, uto Oithona plumifera nosBAsieTCs B HE3HAUHTENAbHBIX
KOJAHUECTBAX paHblle JABYX APYFHX BHAOB. B03MOXKHO, YTO OHA 3aHOCHTCS
8 pailoH cO CTPYsIMH, BTEKAIOIMMH C 3arana.

JloBOJILHO NMOCTOSIHHO TaKXe Ha MPOTAXKEeHHH roja BCTPEYAJHCh B paidoHe
nccaenosanust Oikopleura labradoriensis w Thysanoessa longitaudata.

Berpeuaemocts Calanus hyperboreus w Euchaeta norvegica B obuiem He-
3HAUUTeNAbHA. EJMHHYHO OHH OTMEYAJHCE HAa NPOTAKEHHH BCEro rojaa, HO
yaule BCero. B aumuue Mmecsaupl. OBa BuJa B OCHOBHOM MPHYPOUEHBI K TJIy-
OUHHBLIM YaCTAM pafioHa W B TFOPH30HTAJMbHBIE MOBEPXHOCTHLIE JIOBH NONMAAIOT
ANIIb B 3uMHUE Mecsiel. Euchaeta norvegica mnonanaiucb NpeHMYUIECTBEHHO
B Buje Moaoabx ocobeit (ot I mo Il xomenoguTHoit CTaguu) BCErO TOJBKO
#a 7 cranuuax. Calanus hyperboreus BcTpedancs Heckoabko uyame Ha IV u
V' KOMemoAHUTHHIX cTaauAX. ITH ke CTaAuH ObIH OTMEUeHBl B HMIOHE Cpeau
passusaioneiicst Moaoan Calanus finmarchicus.
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OcrasbHble OpraHuaMel rpynnel [V 1nosBAsSAKChE TOABKO B OCEHHHE H 3MM-
HHE Mecsllbl.

Thysanoessa. neglecta, orMeueHHasi 3a NepHOJ HCCAeAOBaHMA HA 24 cTaH-
HHAX, BCTPEYAnach C CeHTAGPs MO MapTa, C anpess e 1o CeHTA6pb CoBep-
weHKO He nonananack. C centsiGps Mo aekabpb 0COGH 3TOrO BHAA yJAaBAU-
BANHCH HCKIOUHTENbHO BEPTHKAJIBHLIMH JOBAMH, [POH3BEJEHHBIMH HAa TJyGH-
Hax cepime 200 #. B Qespanre u MapTe OHH NPHCYTCTBOBAJNH B Ty6ax u
nomajand NpeMMylecTBEHHO B NOBEPXHOCTHbIE FOPH3OHTAJNbHBIE JOBH. B mpe-
oG/sanaloieM KoJanyecTse 0cobu STCro BHAA MMENH pasMepel oT 6 K0 9 ma.
AHaNOrMvHO BCTpedanacb B paiione Thysanvessa raschii, pasmepel KOTOPOIf
konebaanuch OT 5 10 20 mm. DTOT BHA, OTMEUEHHBLIH 3a MePHOM HCCACLOBAHHUI
Ha 17 CTaHUMAX, MOUTH NMOJHOCTBIO OTCYTCTBOBAJ C MapTa MO CenTa6pb.

Meganyctiphanes norvegica 6w 0GHApYXKEH BCEro Ha ABYX CTAHIHsAX
B Hos6pe 1931 r. u B oxtsiGpe 1932 r. npu JoBax Ha GOJBIIKX TAYGHHAX.

[TonoBospeavie camkn Scolecithrix minor NPHCYTCTBOBAAH B NAAHKTOHE
paiioHa TOJNBKO C SIHBAPS 1O MEPBYIO MOJOBHHY Mas; UYHCJAO HX OBJIO BEChbMA
HE3HAUATENbHO, MPHYEM B MapTe OPraHW3Mbl LOBOJBHO PaBHOMEPHO pacrnpe-
AeNAuCh M0 BCeMy paioHy. Heckoabko paubiie (¢ centsbps no aexa6psb)
B padone BcTpeuanacr Aglantha digitale, ormeuennas wa 10 crannmsx. Opra-
HH3MBl 3TOTO BHJA HME/JH BHICOTY KOJOKOJAa OT 2 no 10 .

OcBeTHTb MOJHOCTLIO GHOJMOTHIO BCeX OPraHusMoB rpynnsi IV He npenu-
CTaBAAETCA BO3MOXMHLIM, TaK Kak O00/bluasg YacTh MX KH3HEHHOTO MUK/
poTeKkaeT BHe pafioHa HCCAeLOBAHHIL.

Bujbl, BCTpEUGHHBIE NPH HCCAENOBAHUSAX, HE BCE MOTYT GHiTh TOYHO OT-
HeCeHbl K TOM WM HHOH M3 ONMUCAHHHIX rpynm. [TpUuMHBL 3TOrO MOryT GHITh
- BECbMa Pa3JHUHEL

Hs Taknx opranu3moB xanGosee uacto BCTpeuaacs B c6opax Pseudocala-
nus elongatus. PasMHOXKaaCb, NOBHAMMOMY, HA NPOTHANEHHH NOYTH BCEro
roxa, 5STOT BHA MMEET TEHAGHUHIO K MOCTENEHHOMY YBeJHUYEHHIO 4YUCAAa Opra-
HH3MOB HA MPOTSKEHHH BCEro BETeTATHBHOIO AAA NJAHKTOHA HEPHOAA. -

Ta6auya 14
Table 14

KoauyecTso sk3eMniaspoB Pseudocalanus elongatus na 1 u® Boapl (cpeiHee pnas Hccnepo-
BaHHoro paliona)

Number of specimens of Pseudocalanus elongatus per 1 m? of water (Average data for the
region under investigation)

o

~ Mecaust | | I !
\\ Months ’ [ ||
I 1 I'I v ’ Vv VI VII VIII X X XI XI
Cragun
Stages \ ! |
— —
1931 | ‘ ! | j {
IV, R Pk oy Loor{dos| —f « Pogl el it = nal iy
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_2_4?_1 B. Il. Maxmeiighenn

AHAJNOTHYHO C 3THM BHAOM HA MPOTSNKEHHH JETHHX MeCsAlleB MOCTENeHHO
yBENMUHBAECTCA YHUCACHHOCTb Beroe cucumis, Jlauna tena or 1 go 2 Mm
XapaKTepHa AJR 3K3eMNJAPOB 3TOro rpebGHeBrKa, OOHapy:KeHHBIX C AHBApA
no mai. Pasmepn oT 1 10 & MM mNOCTOAHHB AAA OPraHW3MoOB C anpeJd Mo
nexabpb. Kpynusie sxsemnaspol (30—40 amu) BCTpeyanucb € KOHUA JeTd A0
KoHua ocend. B xoHue oceHu ¢ 6opra cyAHA YACTO MOXHO OHIJIO HabJOAATH
naasaiolie opranusmbsl 1o 200 mm  aaAuHOH, KOTOpHIE B CeTH OJHAKO mona-
JaAuch peako. MOMHO NpPeanosoMXUTh, YTO CXOAHO Pa3BUBAeTCHA M APYrod
BUL TpeGHeBHKOB— Bolina infundibulum,— xoTopelii NOYTH COBEPUIEHHO HE
BHIIEPIKHBAGT NpuMeHaBuledcs Qukcaluu M pacnajaercs Ha KyCKH.

Themisto abyssorum Gbl1 0GHAPYXKEH 3a NMEpPHOJ HCCAeN0BaHuil Ha 58 craH-
nusx. Berpewancsi OH NOYTH KPYyrabll roj, HO B BeCbMa HE3HAYMTENbHBIX
KOJMYeCTBAX, npHueM KpynHole pauku (a0 8—12 mm) nomajaiuch npeumy-
IECTBEHHO OCEHbID, @ MOJ0Ab (MeHbiue 3 M#)— HOYTH KPYrablit rox, HO
C MAKCHMYMOM 3HMOH H BECHOI,

Harpacticus uniremis xapakTepeH eJAMHHYHBLIMH HaxoaxamH, pasGpocaH-
HBIMH Ha MPOTSIKEHHH rojd.

BcTpeuaeMOCTb OCTanbHbX BHAOB Ha HPOTSKEHHH HCCAELOBAHUA Xapak-
TepHa CBOefl 3MU30HYHOCTHIO,

Eukrohnia hamata Guna o6GHapyxena Ha 17 crauuuax u sABagercd, 10-
BHAMMOMY, 3aHOCHOI aast paitona QopMmoi, :

Themisto compressa BCTpeueHa BCEro JABa pPa3a B 3HMHHE MeCHlbl,

Hyperoche Kroyeri 6kina orMeueHa Ha TpexX CTaHUHAX.

‘Hepexxo B 3uMHMX cOopax mnpucyrcrBopaan Meakue Isopoda (1—2 mm
aauno#t) u aonHsie Amphipoda (1—13 mm). OceHbio B HekoTOpHX c6opax
6LIIM  KOHCTATHPOBAHBL  KpynHele sk3emnasapel Aurelia aurita. Epunuuno
oTmeuensl: Bradyidius similis —24/111 1932 r. B rybe Ypa B BepTHKaAbHOM
JaoBe Haj rayouuoin B 110 m (4 MonoAbIX 3K3eMIIAPa, 2 B3POCABIC CAMKH H
3 Bapocablx camnal; Praunus inermis—6/1V 1932 r. B ryb6e 3anannoii 3eJe-
Heuxkoil (8 mm paunoi); Erythrops sp.— 14/X 1932 r. (8 mm); Conchoecia
sp. — 25/VIII 1931 r. (10 2«3.).

Mpeacrasaenus 0 KoauuecTse (GOpPM MHKPONJAHKTOHA Hactosumas pabora
se paer. OrmeruM, uto B cbopax uacto npucyrcrBoBanu: Oithona similis,
Misrosetella norvegica, Microcalanus pusillus n n3peaka Oncaea borealis.

Jlnumuounpie craanu 6eHroca, OTHOCSIIMECH K MHKPOIJIAHKTOHY, HECKOJbKO
YBENHUMBANUCH B KoaudyecTBe Kk KoHuy Jaera. Taxosw:: Ophiopluteus, Echino-
pluteus, Auricularia, Bipinnaria, Ascidia larvae u pasanunsbie trochophora.

B. Cs3b MeWAy H3MEHEHHAMH B NAAaHKTOHE H GHonorueli NIAHKTOAAHBIX Pbib

‘YpessuyaliHO BAXKHBLIM MOMEHTOM MPH H3YUYEHHH B3aUMOOTHOIUICHHH MEXAY
NAAHKTOHOM H NJAHKTOAAHBLIMH PHIGAMH SABASETCH MUTAHHE PHIOGH [IAHKTHYE-
CKHMH OpraHuaMavu. B TO e BpeMs STOT MOMEHT He fBASeTCS eJNUHCTBEH-
HLM ¥ onpepeasiomuM. PaGorer Hardy (17), Savage (23) u ap. socra-
TOYUHO ACHO I10KAa3aJH, HACKOAbKO CHJABHO 3aBUCHT pacnpeje/iCHde u MoBe-
JleHHe cTali Ceablu OT PAa3BUTHA LBETEHHS HEKOTOPBIX BAAOB (DHTONNAHKTOHA,
KOTOpPOE OTPHLATEJbHO JeidcTByeT Ha 3Ty puiby. Hakouem, cBa3b Mexny
NAAHKTOHOM H Pbi60il MoKeT ObITb H KOCBEHHad, MOCKOJbKY H3MEHEHHS
B 3KOAOTHYECKHX YC/AOBHAX OT3HBAIOTCA OJHOBPEMEHHO M HAa COCTaBE MJAHK-
TOHa M Ha Ouosorud puibul. Hacrosuras paGora noaxoaut K pasbupaemomy
BONPOCY NYTEeM COMOCTAB/JEHHA 3aKOHOMEPHOCTEH B U3MEHEHHAX IVIAHKTOHA
¢ 6uosoruell nAaHKTOsSAHBIX pHO. Ee JaHHble MOXHO paccMarpHBaTh Kak
fMepBLIe LIard B 3TOM HanpaBJ/EHHH.

MnaHKTOH H ceabib

Paiton HtcAeAOBaHUH SBAACTCA OCHOBOH MPOMbICAA (3aNOPHOrO ¥ aKTHBHOTO
ray6esore) u usyuenus ceabau Bapenunosa mops. Cenbab B OTKPHITBIX YaCTAX
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Bapenuosa Mops u3yueHa AajneKo HeAOCTATOUNO, XOTH H3BECTHO, UTO 6oablIHe
KOJMYECTBA ee Jep:KaTcd TaM Kpyrablit roja. [To3ToMy HM3YUHTb B3aHMOOTHO-
WIEHHS MAHKTOHA C CeMbJbl0 HAa MPOTAKEHHH BCEH €e KU3HH NoKa He npel-
CTaBAACTCH BO3MOXHBIM. [IpHCYTCTBHE NPOMBICJOBHIX CTaill CeabJH B ONHUCHI-
BaEMOM paifoHe CBA3aHO C €e MOAXOAaMH B IyObl. :

M3 paccmoTpenuss COCTOAHMSL TJIaHKTOHA B Ty6ax B mepuoisl MOAXOA0B
TYAa KOCAKOB CEJbAH MOMKHO 3aKJIOYHTb, YTO B NEPHOAB O6OMX NOAXOJ0B
CeabM B TYOH (IeTHHH — HIONb — ABryCT H 3UMHHHA — OKTAGPb — SIHBAPD)
6uomacca mAAHKTOHA B ry6Gax upe3BelyaiiHO He3HaunTeabHa. OCHOBHBIE 3Je-
MEHTHl B NHile ceabiH, opranuambl rpynnet I u Euphausiacea na rpynns IV
[I'. B. boagoBekuit (5)], B 3T MecAnbl TaM MoUTH OTCYTCTBYIOT. Hesnauuntenbnas
6uomMacca NJAaHKTOHA B ry6ax, 6e3 COMHEHHs, He MOXeT O6ecCrneudTs OUTAHHA
3aumleiMX TyJAa OTPOMHBIX CTait ceaban. Mcecaenosanusa naankrona B Cafiga-
ry6e B wioae 1932 r. nokasanu, 4TO 3ameAllas B NPOMBICAOBBIX KOJHYECTBAX
M B OCOOGHHOCTH 3anepras ceabb B KOPOTKRHH CPOK YHHUTOMHJAA MOYTH
BCeX HAXOASAUIMXCA TaM NAAHKTHYECKHX KHBOTHHIX. B BepxHuX caosix Bojbl,
B pafioHe 3amopa’ Makpo- M Me30300NJaHKTOH OTCYTCTBOBAJ COBEPILUEHHO
¥ npo6bl COCTOAMH TOJBKO H3 CJAH3H H YemyH ceabaun. C/aenoBaTenbHO, 3a-
mejwas B ry0y ceabJb NMPaKTHYECKH HAXOAHTCH B BOAE MOUYTH Ge3 MHILH.

HMcxons U3 CKasaHHOro, MOXKHO YTBEpPKAAaTh, UTO IVIAHKTOH KaK MHILA He
ABJASETCS NPHYHHON 3aX0N0B MOUIHLIX CTa#f cesbJAH B ryGhl.

K nono6Homy e BBBOAY HA OCHOBAHMM H3YUEHHS NUTAHUS CEAbAH NPH-
xomnut u I'. B. bonnosckuit (5). ;

Orciona BO3HMKJO 11PeANON0KEHHE, UTO AJs U3YUEHHS CBA3H MEKLY MOj-
X0IOM Ceabji B ry6bl W IJMAHKTOHOM KaK ee nuiei Heo6XoaumMo o6GpaTHThCS
K TeM 06JacTaM, rjae cedbib OTKAPMJAHBACTCS H OTKYJAA, OKOHUHB OTKOPM,
OHa ugetr B ry6ul. K Takum 064acTAM OTHOCATCHA, MOBHAMMOMY, OTKPHITHIE
4acTH H3yuaemoro patoHa.

OcHoBHble OpPraHA3Mbl, MIYLIHE B MHILY CeJAbAH, MPHHALJIEKAT K CE30HHOI
rpynne II, npuuem uucaeHroctb WX, B yactHectd Calanus finmarchicus, B 3a-
KPBHITHIX YacTaX padoHa ¢ MIOHS AO MapTa HeNpepLBHO yMeHbILaercs. B 3Tom
yMeHbIIEHHH HaO0JI0aI0TCSl JBA IEPHOAa — Pe3Koe YMEeHbLIeHHe B HioJe
W GbicTpoe ymenbulenne xoauwuecrsa Calanus finmarchicus ¢ okrabpa no
HOA6pb. Bpema 3THX pe3kux yMmeHblleHHH OHOMACCH MJAAHKTOHA COBMajaer
C HaYaJqOM MOAXOAa CeabAu B TryObl; NpexpalleHHe yMeHbIIeHHs COBNajaer
C MaKCHMAaJbHBIM MOAXOAOM CeabiH. MOXHO NpPeANnoJIOKHUTh, UYTO CeAbjlh
nepej MOAXOAOM B ryGbl YCH/JIEHHO OTKAPMJHBAEeTCHd, AEHCTBYS COBMECTHO
C JPYTHMH NOTPeGHTeAAMHM NMAAHKTOHA HA 3TOT KOMMJEKC B CTOPOHY ero Gbi-
CTPOTO YMEHBUICHHUS,

Becbma wuurepecnbiMu siasiorcss aanHele 1931 r. HeoOwluHHii npuHOC
Limacina retroversa 06yca0BH Upe3BLuaiiHO GOJbMYI0 6HOMACCY MAAHKTOHA
B centabpe u okrabpe. [Tpeobaanaomee 3HaueHne B 3TOH GHOMacce nepeuio
OT opraHkamoB rpynnsl Il k npuneceHHOMy MOJAMIOCKY. MOKHO NPEANONOKUTD,
YTO OrpPOMHLIE MAcChl 3THX KHBOTHHX B BEPXHHX CJA0AX BOAL AdAH AAA
CeJbH BO3MOXHOCTH Gosee OnicTporo oTkopma u obycaosuai Gosaee pauinii
noaxox 3Toi puibul B ry6w. Ceabib B IPOMBICIOBEIX KOJMYECTBAN MOAOUIAA
B8 ry6nl B OKTA6peE, T. €. MOUTH HA 2 MecsAna paHbule, yem B 1930, 1932 11 1933 rr.
JlaHHBIX 1C MUTAHUIO CeAbAM B OTKPHLITOH uacTH pafioHa B CCHTAGPE M OK-
ta6pe 1931 r. wer, Ho ykasauus, uro Limacina retroversa B nekotophie Me-
causl y G6eperos Anraun i1 Hopmeruu apasiercsa uano6aenHoll nuuieil cenbiH,
umeorca y Hardy (17) w y J. Murray and I. Hjort (19).

Bo3mokHO, KOHeHo, 4TO paniiil NOAXOA CeAbin oceHbio 1931 r. cessan
¢ nossaenuem limacina retroversa He TOJALKO B OTHOWIEHHWH MHTAHUA. DTOT
MOJIIOCK, BEPOATHO, sBJAAETCA NMOKa3aTenem ONpPENENeHHBIX H3MeHeHHH, Tnpo-
UCIIEAUIHX B pexume BOJ HCCAeayeMOro paHona. IDTH H3MEHEHHS, HECOM-
HEHHO, NOJIKHBI OBLIH OTPAa3uTbCA M HAa GHOMOCHH CEeAbAH.

Brosorua u nosemenume ceaban B pafloHC MCCJEAOBAHMIt NEPEA 3HMHHMM
MoAXoAOM Mo AaunbiM 1932 w 1933 rr. npeacTapAsioTca B CAGAYIOIEM BHLC:
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KOCSKH CeJbJH Hauand OOHAPYMXKHUBATbCA C CEHTAGPS M Jepikalucb B OTKPHI-
THIX YacTaAX paldoHa A0 MOJOBHHB HOSOpPA, NOC/JAEe Yero 3aXOAWAH B TyObl.
Hauayumuit apudrepHsiii npomsicesn B 1933 r. Gbls nPHypOYEH K HAHOOABLIHM
ray6uHamM yctbsi MortoBckoro sanusa. [Ipu comocTaBJeHHH MeCTOHAXOXKIEHHA
IPOMBICJOBBIX KOCSIKOB cesbAu B CeHTabpe W oktabpe 1932 r. ¢ pacnpene-
JeHHeM I[IJIAHKTOHa MOXKHO

§) e 3aKJIOYHTh, YTO CeJablb AEp-
’ ’Kanack Hajx obaacTAMH Hau-
- 6oabiuX 6UOMACC MJAAHKTOHA
) o : : U MOKHHYJA HX nocae oben-
AT i HeHHud, B 3Tux pafioHax ceJbib
4d === : ; JepiKaJach B BEPXHHUX CJ0HAX
BOJAH (Cyafl 1o APUPTEPHEIM
J0BaM), a OCHOBHas Owuo-
Macca nJaHkToHa Oblia, He
COMHEHHO, IPAYpOYEHa K TV1y-
6uHaMm. B weayaxax ceabuen,
JOOBLITHIX B BEPXHHX CJAOHX,
Ol HalJeHb TaKHe mnpej-
CTABHTEJH Iy GHHHOrO MJIaH-
KTOHA, Kak Hanpumep 7hysa-
noessa inermis w Thysano-
essa raschii, CaenoBare/bHO,
31ecCb HEOOXOAHMO NpPEAno-
JIOXHUTh CyUIECTBOBAHHE BEp-
THKaJbHBIX MUrpauuit anb6o
NJ1aHKTOHA B BEPXHHE CJOH,
JH60 ceNblH —B HHXXHHE.
[Tocnenkee 6onee BEpPOATHO.
No nauueim I'. B. boanos-
CKoro, B OKTsI6pe H3 KOCHA-
KOB CeJbAH, CTOAILUX HaJ
rayOHHaMH, NMUTAeTCs MeHb-
ulag 4acth, a 60JbmIag CO-
CTOHT H3 OTKOPMHBILHXCSH,
BECbMA MHPHHIX 3K3eMIdA-
pPOB, HMEIOLIUX YXe MYyCThe
skeayaku. CiaenoBaTtenbHo, B
3TOM Mecflle TOJbKO 4YacTh
Gt Db ot i ceJbiH 3aKAHUHBAET B Pail-
T UMy i x xxi OHE CBOI OTKOpPM Mepen noj-

X0J10M B ryb6nl,

Pruec. 10. Kpussie pocra MaabKoB pasdiauunbix puib. Obo- an JaJbHeieM Hayue-
aHayeHHs: | — Tpecka; 2 — NHKLA; 3 — BECEHHAR MOHBa; HHU CeJbAH U ee 5KOJOTHH

Y 4 — cedblb; 5 — necuanka. _ 60JbIIOE 3HAYEHHE MOKET
Fig. 10. Curves of growth of the fry of different fishes. HMeTb 3HAHHE OMHCAHHLIX

Symbols: ! — cod; 2 — haddock; 3 — Spring Mallotus
villosus; 4 — herring; 5 — sand-eel. B HacTosiuell pabore Ce%OH'
HBIX TPyNN NJAAHKTOHA. YKa-
JKeM 3/eCb TOJAbKO, HYTO NIOAXOJABl Ce/JbIH B Fyabl COoBlagawT CO CMeHaMH
B HHX rpynn mjaaskToHa: B miose co I ma I, a B noa6pe c Il na IV.

—
e

40
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OcraibHble MIAHKTOSIAHbIe PbIOBI

Buosorusi ¥ nuTaHMe OCTAJbHBIX INMIAHKTOSAHBLIX PBI6 H3yYeHbl BEChbMa
caabo. Ilostomy B Hacrosumeid paboTe MBL OTMETHM TOJABKO OTJENbHHE MGe
MEHTHl H3 B3aHMOOTHOIIEHHH MEXKAYy MJIAHKTOHOM H 3THMH phGaMu.

T. C. Pacc (12) xapakTepusyer OnucChBaeMblii palioH Kak CBOEOOpPasHbIM
HHKY6GaTop AJ9 MaAbKOB MHOrHX pb6. OrpomHble KOJAHYECTBA 3THX MaJbKOB,
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NHTAACh B NEPRbIE MECALbl CBOEH XH3HH, TOBHUAUMOMY, HCKJAIOYUTENbHO IIAHK-
TOHOM, JOJIKHBI YHHYTOMATh MAacCaMM BXONSIIHX B €ro COCTAB JXHUBOTHEHIX.
M3 KpUBLIX pasMepoB MaabKOB PasJHUHBIX PG 110 Mecsiuam (puc. 10), cocrapaen-
Heix mo ganubiM T. C. Pacc (13), BuaHO, 4TO, HECMOTPS HA PA3JIHYHS BO BpEMeHk
HepecTa pbib, OCHOBHOM POCT BCeX MaJbKOB JO BHIXOAa HX M3 IAHKTOHA
NPBXOAUTCA HA OAHM M Te Ke Mecsunl. Takum 06pasom mepHOIOM yCHJEH-
HOro pocrta AJ4d Ma/JbKOB HABJSIOTCA HIOHb, HIOJAb M ABrYCT, Mecslsl Makcu-
MaJbHOH GMOMACCH NJAHKTOHA M ee Pe3KOro yMeHbIIEHHs, KOTOPOe B 3Ha-
YATENbHON CTEMeHH 3aBHCHT, BEPOSTHO, OT MUTAHHST MAaJbKOB.

[Muranne wmoiiBe (Mallotus wvillosus), BecbMa MHOTOuHC/AEeHHON B Bapen-
IIOBOM MOpe, H3y4yeHO Takike KkpaiHe cnab6o. MasecTHo, uTO OHa sBAseTCH
NAaHKTOSAHON PHIGOH H, MOBHAMMOMY, NpeaCcTaBiseT co60#l BeCbMa MOLIHOrO:
noTpeburens nianktToxa. OTPHLIBOYHbIE JAHHBIE IO AHANH3AM XKeJYAKOB MOIiBbI,
no6e3no npejocrapaenusie Ham A. [TaBaoso# u I'. BoagoBckum, ne
Aal0T ACHOH KapTHHbI NUTaHWs STOA PbIGH BCARJACTBHE OYeHb GOJBLIIOrO NPo-
UeHTa NnyCThiX keayakoB. Moiisa GeperoBoit 06sacTH, N0 JaHHLIM 3a MaprT,
Maii, HIOHb, HIOJb H HOAODPb, XapaKTepU3yeTCs HCKJAIOUHTEJNbHO NYCTHIMHK Ke-
ayaxamu. M3 majfickux cO0pPOB B KeayAKaX TOJNbKO YeTHIpeX phi6 HafiIeHE:
JHYHHKH Balanus,

B anpese numa B xemyakax MOfiBbl HAaXOjAHJACh HEOJHOKPATHO H Onpe-
Aenanach, xak 7hysanoessa sp. Ilpouest nutaomuxcs pei6 6B HEBEAHK —
OKOJI0 3, HO KOJMYECTBO PAYKOB B MX JKeJYIAKaX OblAO B CpPeaHeM OKOJAO
15 ak3. Ha nuraouyocs peiby. HecoMHeHHO, YTO B ampene MPOHCXOAHT YCH-
JI€HHOE INHTaHHE OTAeJNbHBLIX 0CO6e#l MOiiBh (BO3MOMKHO — OTHEPECTOBABIIKX)
nkpomeuymei Thysanoessa inermis. K Geperam paiioHa uCCJeIOBaHHE KOCAKH
MOWBBI TIOAXOAAT B anpeje cjJeAoM 3a CTasMu paukoB. [Togo6GHas xe CBA3b
MEeN(Y YKa3aHHBIM payYkoM M MofiBofi Obla moamedeHa Takxe B MoToBcroMm
u KosbCKOM sanuBax AJas nepuojda ¢ anpeas xo mas 1930 r.

OTH (aKThl HHTEPECHHl M B TOM OTHOLUGHHH, YTO MHIPALMS MONBH BAeyeT
3a co60fi mosB/JeHHe CTafi TPeCKH. 31eChb, MOBHAUMOMY, Mbl HMEEM AeJ0 CO
CBA3bi0, §oJee CJA0KHOA M cocTosmiell W3 Tpex 3BeHbeB — I/hysanoessa —
MofiBa—Tpecka,

Haunueie no nurannio necuanku (Ammodites tobianus), umeromuecs B pabore
B. Boroposa, b. Manteiipear u A. [TaBaoBoi (3), noxassBaiT, 4TO
OCHOBY NHTaHHS 3TOH pPLIOb TaKkike COCTABJASET NJAAHKTOH. B MioHe H Hioae
B JKeJyJKax NecYaHKH B OOJbIIMX KONWYECTBAX Haxonuaach Moaonab Calanus
finmarchicus w anunnku Thysanoessa inermis. Hecomuenno, uto u sra priba
OCHOBOH CBOEro OTKOpMa HMEET MaKCHMaaA>HYI0 FOJ0BYI0 GHOMACCY IJaHKTOHA,
BJHAS B CBOIO OYepelb Ha ee yMeHblUIeHHe.

HMsyuenne B3aMMOOTHOLIEHHH MEXKAY NJAAHKTOHOM H NAAHKTOAAHO!M peI6Oit
AMeeT GOJbINOK TeopeTHuecKHit M NpPaKTHYECKWH HHTEpec.

Paspeweune 370ro Bonpoca, ¢ OAHOH CTOPOHH, UPE3BHIUANHO BAXHO A%
MOHHMAHHA OCHOBHBLIX 3aKOHOMEDHOCTEH B NPOLYKTHBHOCTH MOPA H pacrno-
JIOXKEHUH €ro MUIIeBbIX UeneH, a ¢ APYroi, — JOMKHO OTpPene/UTh yuacTHe
H3YyYeHHs] NVIAHKTOHA B PYKOBOJACTBE NPOMBICJAOM NJAHKTOAAHOH PHIGH, B uya-
CTHOCTH CeJbJIH.

[Tpn sTOM nsyueHdn BameH KaxAblii oTAenbHbH dakT. [TosToMy Bhe
OblIM H3J0KEHB MOAOGHBe (akThl fake B TOM Clyuae, €CAH OHM He mpe-
CTaBJfANH COGOH eaHHOro LeJNoro.

BblBO1bl

1. buomacca H3yyaemoro mAaHKTOHAa MMeEeT B TOAY TPH MaKCHMyMa: Iep-
BLIH B anpese — He3HAYMTeAbHLIN, BLI3BAHHBII PA3BHTHEM JHYMHOK DBalanus,
BTOPOH B HIOHE — HAUGOMbIIHK AN rofa, 00YCAOBAHBAEMBI Pa3BHTHEM MO-
nomu Calanus finmarchicus, w Tpertnii B cenTaGpe — MeHee 3HAUHTENbHDI,
OCHOBOIf KOTOPOro ABJAIOTCA TeNN0a06HBbE HepUTHUECKHe (DopMBl (MECTHLIE
H NPHHOCHbIE),
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[MepBulit MaKCUMyM HMEET MEeCTO /0 MacCOBOTO Pa3BUTHA (PUTONJNAHKTOHA;
BTOPOU OOHAPYKHBAGTCSA HENOCPEACTBEHHO N10CAE MAACKOro LBETEHHS H TPETHH
CAeAyeT 3a HI0AbCKO-aBIyCTOBCKMM PasBHTHEM (PHTOMJIAHKTOHA.

Yeenuuedne OHOMACCH [LJIaHKTOHA HpOHCKO,ﬂ,HT TOJNBKO B anpe.rle, HIOHE
i aBrycre — CeHTAGpE.

OcranbHble BOCEMb MecCsleB B roay Guomacca Jan60 yMeHbliaercs, Ju60
ocTaeTca 6e3 H3MeHeHHH.

2. lMMpuuddsl yMeHbUEHHA KOJHYECTBA MJIAHKTOHA MAJA KaXKAOro MaKkCHMyMa
pasJHYHbI: nepauﬁ y&-IeHbL[IaeTCH Mo nNpHYHHE OCeddHHA HA AHO JHUYHHOYHLIX
cTajuii; BTOPOi#t B OCHOBHOM YHHYTOXKAETCH KOHCyMeHTamu (B HaCTHOCTH,
MAAHKTOAAHBIME pbIbaMu); TpeTuit yMmeHburaeTca BCJAeACTBHE rubennm opra-
HH3MOB B CBA3H C HACTYyNJACHHEM HeﬁﬂaFOHpHHTHHX YCJ'IOBPIFI.

3. TogoBoii MuHUMYM OGHOMAacChl NJAaHKTOHa HMeeT MecTo B mapre. o
3TOro Mecsiga GHOMacca HeyK/JOHHO YMEHbINAeTCs C OKTAOPS Ha MPOTANKEHHH
BCeH 3HMMBI.

4, 3uMHas OGuoMacca MJAAHKTOHA pachnpeje/]eHa B TOJMUle BOAB JOBOJbHO
paBHOMEPHO, OTPakKas TOMOTEPMHIO BOJABL. ANpeabCKasi BCIbIUIKA MPOHCXOMUT
B BEPXHUX CJOSIX BOJbL, NsiTHaMH y 6GeperoB; HIOHbCKAas — NOBLILIEHHAA GHO-
Macca — NAHKTOHA paclpejieneHa MoYTH MO BCemMy paidony, 3anonusas co6o#
BEPXHHE CJAOH BOMMI. -

C uioaa HauuHaercs obparTHas ctpatuduiauua GHOMACCH MJAAHKTOHA, AO-
cTHraiouiasi ocoboit peskocTH B OKTAOpe, KOrja OCHOBHOE KOJNHYECTBO HIOHD-
CKOTO IJAHKTOHA MPHYPOYEHO K CTAHUMAM C ray6Gunamu cBbime 200 . Bepx-
HHEe CJAOU BOJAbI B 3TO BpPeMd 3aHATH JETHHM HEPHUTHUECKHM MIAHKTOHOM CO
CPaBHUTENLHO He3HAauUHTeJAbHOH GHOMAacCo.

5. BerpeueHHsle NpH  HCCACNOBAHHAX BHJB MOMHO pasGHTb Ha 4eThIpe
C€30HHO-3K0JOrHYeCKHe Py nnbl: [ —C MAKCHMYMOM Pa3BUTHS B anpese—CcoCTouT
HCKJIOUHTEIbHO M3 JUYMHOUHBLIX CTafHi M B3POCAHIX NPHIAOHHHIX (OpM, MOA-
HHMAIOIIMUXCA K TOBEPXHOCTH A1 pa3mMHOKeHus; [[—wuionbCckas rpynna — ocHoBa
rO10BOH 6HOMACCH] MIAHKTOHA—COCTOUT U3 TPeX HCTHHHO IVIAHKTHUECKUX BUAOB:
Calanus finmarchicus, Thysanoessa inermis u Sagitta elegans; lll—aeruas rpynna
(aBrycT — CEHTH6Pb), COCTOMT NPEHMYIUECTBEHHO W3 HCTHHHO NJAHKTHYECKHX
BHJOB TEMJAOBOAHO-HEpPHTHUECKOro xapakrepa; IV —3uMmusAs rpynna — COCTOUT
[IPEHMYILECTBEHHO U3 OKEAHHYECKHX MIAHKTEPOB COJIEHONI06MBOro Xapakrtepa.

6. HauGoaee Bawuo#l B Guomacce niaaHkToHa asagercsa rpynna Il Bxoas-
wuit B ee cocras Calanus finmarchicus sannmaer okoJo 63°/, or obmell
CpenHerofoBoii GHOMAacCh MaKpO- M Me30300MAaHKTOHA. ITOT PAauOK HMEer
ONMH MaKCHMyM pasMHOXeHHS — B anpese — Mae. Hapoausuasca redepauus
MMEEeT MaKCHMYM B HIOHe, TMOCJe Yero yMeHbIIAeTCsl 0 HOBOH BCHBILIKH HA
cAeAyolni rox. B 3TOM yMeHbIIEHHMH HMEIOTCA JABa MEPHOAA YCKOPEHHS:
OAuH B HIOJe, Apyroft B Hoabpe.

7. UpesBeliuaiiHo BbeICOKAass Onomacca mnjaaHKToOHa B ceHrabpe 1931 r. Bol-
3BaHa 3aHOCOM B PaifloOH OrPOMHBIX KoaudecTB Limacina retroversa. 1o aBaenue
cJeAyer paccmaTpuBaTbh Kak ocobenHoctb 1931 r.

8. [lpu conocTtaBaeHHH H3MEHEHHIl IJIAHKTOHA ¢ OHOJOTHEH NAAHKTOALHOM
pPHIGEI MOXHO CJlefaTh CJAeNYIOoIiHe BhHIBOJBI:

a) MIOHbCKHI MAKCHMYM MJAHKTOHA B OTKPHLITOH 4aCTH M3yYyaeMoro pa#oma
CJAYIKHT OCHOBOH TOAO0BOrO OTKOpPMAa MJsi OrPpOMHOA Maccel nmorpebuTtenei
JAHKTOHA, K KOTOPBIM OTHOCATCS Ce/lbjib, MOHBA, mecyaHka H GOJbUIHHCTBO
pPa3BUBAIOUIMXCA MaJbKOB DPHIO;

b) mAaHKTOH KaK NHIMA He SABIAETCHA NPHYMHON 3aXoJa MOIHBIX CTai
cenbau B ry0hi;

C) HaYaJo MOJXOJOB CeJbAY B ryObl COBNALdeT C MEPHOAOM PE3KHUX YMEHb-
wenuit B O6HOMacce naaHKkToHa (IpeuMyIllecTBeHHO oprannamMos rpynns II)
B OTKPHITHIX YacTAX pafioHa; MaKCUMyMBl NOJAXOJAOB COBMAMAIOT C MEPHOIaMU
NpeKpalieHus 9THX Pe3KHX YMeHblIeHW OGuOMacchl MJIAHKTOHA; TIOBHAHMOMY,
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CeJblb nepej NMOAXOAOM 3aKAHYHBAET CBOH OTKODPM, BJAHSIA COBMECTHO C ApY-
THMH KOHCYMEHTAMH HA4 YMeHbUIeHHE HJaHKTOHA;

d) B 1931 r. noaxon cenpin B ry6ul npomsomies B oxta6pe, T. e. MOYTH
Ha JBa MecCsua paHelle OOGHLIUHOTO; 5TO fBJAEHHE, MOBHAHMOMY, CTOHT B CBASH
C MAacCoBbIM MOsABJEHHEM B 3TOM roly Limacina retroversa, xotopas Aana Aas
Ce/bJH BO3MOXHOCTb OBICTPOTO OTKOPMA;

‘€) mepex 3MMHHM TOAXOXOM B 1932 r. ceabip JABa Mecsua CTosAd B OT-
KPBITBIX 4HaCTAX paioHa, pacrnosarasich Haj 06/acTAMH HanGoabiuel GHOMACCH
NJaHKTOHd; MCXOJAA M3 MarepHadoB MO MHTAHWIO 3TOH CeMbAH, HEOOGXOAHMO
NPeANnONOXUTb HaJHYHE INHPOKUX BEPTHKAJbHBIX MHIPalUi;

f) cpoxu 3axoA0B KOCSAKOB ceabau B ry6el COBNAfalOT CO CMEHOH B HUX
Ce30HHO-9KOJOTHYECKUX TPYNN NJAHKTOHA;

g) oruepecropasmas MmosiBa (Mallotus villosus) nuraercs ukpomeuynrei
Thysanoessa inermis; Kocsiku 9TOf PHOb CACAYIOT 32 CTasMH PAuKOB.

Mypuanck, 1935,

wilepesd”



THE ZOOPLANKTON OF THE COASTAL WATERS OF THE
WESTERN MURMAN

By B. P. Manteufel

SUMMARY
1. THE REGION UNDER INVESTIGATIONS

The investigations covered the region of the coastal waters of the Barents
Sea, bordered on the East by Kildin Island and on the West by the
deepest part of Motovskij Bay. This is a considerably vast space, with depths
amounting to 270 m; it is continuously and slowly washed through
by the current, streaming along the coast from the West. During winter
(from December to April) homothermics, with low temperatures may be obser-
ved here. During the months of hydrological summer (from August to Sepe
fember) on acute temperature stratification sets in. In October — November
the cooling of the surface layers causes reverse stratification.

The phytoplaniton development (fig. 1) exibits two maxima the greatest
occurring in May, and the lesser —in July—August. :

2, MATERIALS AND METHODS

Plankton sampling was carried out by means of an egg— net gauze
No. 0, 80 ¢m. in diameter, dragged vertically from bottom to surface. Fre-
quent surface, horizontal hauls of 10 minutes duration were performed, the
ship moving at a slow rate. ;

Sampling was not confined to any particular spot and the hauls were
dispersed in different parts of the region. Elaboration of material con-
sisted in counting a certain part of the sample. The quantity of specimens
counted for species was translated on the average into data per 1 cub. meter
of the water column involved in the catch. A mean value for the whole
region under investigation was computed from the data for separate stations.

3. SEASONAL CHANGES OF PLANKTON

The plankton biomass studied exibits three maxima throughout the year '
(fig. 2). The first, rather insignificant, caused by the development of Ba-
lanus nauplii, occurs in April before the onset of mass phytoplankton deve-
lopment. The organisms forming this maximum are distributed patchwise on
shallows and bays. The fall of the maximum is caused by the sinking of
Cypris stadium to the bottom.

The second greatest maximum of the year, occurs in June, immediaetely
following the May increase in phytoplankton. In is conditioned mainly by Ca-
lanus finmarchicus and, to a much lesser degree, by Thysanoessa inermis larvae,
spreading throughout the upper water layers of the region in question.

With the abrupt fall of the ‘maximum in July, the organisms consti-
tuting it, disappear from the plankton without having reached their deve-
lopment. The main reason for the fall of the second maximum is, we
presume, the consumption of plankton.
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The third maximum, somewhat lower than the previous, occurs in
~ August—September, following the July—August rise in phytoplankton. It is
accounted for by the development of thermophylic neritic animals (local and
drifted), this development taking place in the upper warmed water lavers
of the whole region.

Hence the rise in plankton biomass occurs during 3 to 4 months every year
(April, June, August and September); during the other eight months the
biomass either decreases os remains unaltered. _

From September a continual decrease of biomass sets in, reaching its
minimum in March. The vertical plankton distribution in winter is stationary.

The unusually great biomass in September 1931 was presumably due to
huge masses of Limacina retroversa carried there by the coastal current and
distributed throughout the surface water layers of the whole estuary part of
the Motovskij Bay. By November these organisms had disappeared from the
plankton. No similar phenomenon was observed in 1932,

4 SEASONAL GROUPING OF PLANKTON AND THE BIOLOGY OF SOME
OF THE PLANKTON ORGANISMS

Diagram (fig. 7) was planned to enable one to judge on seasonal occurences
of species in the composition of plankton. The diagram was based on the
maximum quantities of each species throughout the year. These yearly maxima
are arranged in the diagram so that they reflect a gradual transition of the
plankton from spring (April) to winter, Accordingly the list of organisms was
ranged in seasonal order. This enables us to group all species mentioned
in the list into 4 seasonal — ecological groups.

The first group involves 15 species (for a list of species see page 322) reaching
maximum development in April and May. The majority of these species
are temporarily — plankton species and represent either the larval stages
of bottom forms or typical inhabitants of bottom layers, which have risen
to the surface for spawning. Obviously.the existence of the first group is
the phenomenon typical for shallow and coastal regions. Y

The second group consists of three species reaching maximum deve
lopment in June: Calanus finmarchicus, Thysanoessa inermis larvae and Sa”
gitta bipunctata. The second group constitutes the basic yearly plankton bio”
mass, being genuinely plankton forms. The common features in the biology
of all the three species are: the rise of adult forms to the upper water lavers
by the end of winter and beginning of spring for spawning; an acute growth
of the young reaching its maximum in June; an acute decrease in the number
of organisms in July and a simultaneous sinking into the deeper water
layers; a slowing up and full inhibition of growth after the sinking and:
the occurrence of the main mass of organisms throughout the year at tempe-
ratures not exceeding 4° to 5°C.

Calanus finmarchicus forms a yearly average of about 63°/, of the whole
lankton biomass. It has one maximum of spawning—in April and May.
he newly born generation decreases from June to the next year. Two acce-

lerations have been observed in this decrease fall—occurring in July and No-
vember. Calanus finmarchicus is subjected to the unfavourable conditions
of the winter season in the fifth copepodite stage. Only a few specimens
of the newly born generation live until up to the adult stage: from the maxi-
mum quantity of the third copepodite stage only 9%/, survive to the fifth
copepodite stage, whereas only 0. 1%/, live to matority. i

Thysanoessa inermis generates in April —May, large shoals of big speci-
mens approaching the coasts and occupying the surface water layers. After
generating the adult specimens sink, and the spawned eggs develop in the up-
per water layers. i

The generating of Sagitta bipunctata beginning in February — March oc-
curs in a similar manner.

19*
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The third group is represented by thermophylic neristic organisms,
reaching maximum development in August— September (for a list of species
see page 332). Part of these species is of local origin, the others coming from
else where. The local species live through the winter in the stage of resting
eggs (Cladocera) or else as adult females (Acartia) being, moreover, exceedingly
scarce. Those carried here make their appearence in summer, being brought
by currents from the west; they succeed often in generating and die off with
the onset of cooling (Limacina retroversa, Anomalocera patersoni and others).
The organismis if the third group chiefly inhabit the surface water layers and
are characterized by small size and swift change of generation.

The fourth group consists sf typically oceanic forms, reaching maxi-
mum development in months of hydrological autumn and winter (for a list
of species see page 335). During the summer months the organisms of the fourth
group are not numerous and are found at maximum depths of this region.
In winter they are commonly found in all the bays and shallows, occurring
in vast numbers in the surface catches. This suggests heaghtened salinity as
the main factor for the organisms of the fourth group. The leading forms of
the fourth group are: Metridia longa, Metridia lucens and Oithona plumifera.

We failed to classify some of the species occurring in investigations with
any of the above groups. As such we should mention Pseudocalanus elonga-
tus ant Berde cucumis, which keep increasing in number throughout the pe-
riod of plankton vegetation.

5. THE RELATIONSHIP BETWEEN THE CHANGES IN PLANKTON AND THE
BIOLOGY OF PLANKTON-CONSUMING FISHES

The author arrived at this question by comparing certain regularities in
the changes of plankton and the biology of plankton-consuming fishes.

When examining the obtained results, it becomes clear that the main part
of plankton from the view point of plankton-consuming fishes is the June
maximum of the secong group. In this region it is the time of most intense
feeding of herring, sand eel and of huge numbers sf rapidly growing fry. All
the plankton consumers must account to a considerable degree for the fall
of the June maximum.

The most interesting facts in connection with the relationship of plankton
variations have been obtained on the biology of the herring. These facts
do not form a complete cvcle of interrelationship between plankton ' and the
Barents Sea herring, inasmuch as the occurrence of marketable herring shoals
within the investigated region is connected, on the whole, with the periods
of its approach to the coast and the haunting of bays by this fish. However,
the value of these facts both practically and theoretically is not to be disputed.
The first fact worthy of note is that during the time of the incoming of hei-
ring masses into the bays (summer—July and winter—November—December)
the plankton biomass in these bays is rather small and cannot provide food
for the whole bulk of the incoming fish., The herring approaches the coast
during the migration from regions with a rich plankton biomass to regions
with a smaller biomass. It is abvious then that plankton as a food is not
the reason of the approach of herring. G. V. Boldovskij came to the same
conclusion (5) by the study of the feeding of herring.

The herring entering the bay consume all the available plankton very
rapidly- and then remain without food.

Hence the interrelationship between the herring at the time of its approach
and plankton as a food of the herring is to be sought for in those regions
in which it feeds before approaching. According to G. V. Boldovskij (5) the
Lerring feeds in the open sea and in particular in the open parts of the re-
gion under investigation. ;

When comparing the variations of the plankton biomass of the open parts
with the approach of herring, we see that both the approachen of herring to
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the bays are followed by an abrupt decrease of biomass of the second plank-
ton group (the main food organisms for the herring).

This abrupt decrease of plankton is stopped:during the maximum income
of herring into bays. It may be supposed that before approaching the herring
feeds intemsely, thus, together with other consumers, affecting the plankton
biomass, causing an acute decrease.

The following fact is of extreme interest: in 1931, when there occurred a
mass inflow of Limacina retroversa in September, the herring came into the
bays at the beginning of October, i. e., about two months before its usual
time. Possibly, the huge quantities of Limacina retroversa, having provided
rich food for the herring, caused its early apporach, [t may also be as suppo-
sed that the relation between these two phenomena is far more complicated,
being based on ecological factors.

Before the winter approach, from September to November, the herring
usually keeps in dense shoals in the open parts of the region under investiga-
tion. The study of the distribution of these shoals has shown that the shoals
keep in regions with maximum plankton biomass. The catching of herring in
these regions was carried out from the upper layers, whereas the main mass
of the second group plankton was at that time concentrated in deeper layers.
The study of the feeding habits of this herring has shown that it is only
a part of the specimens that feed, deep plankton organisms having been found
in their stomachs (Thysanoessa inermis and Thysanoessa raschii). This no
doubt conflirms the existence of broad vertical migrations.

Finally the last fact showing the connection of herring with plankton is
that the entering of herring into bays coincides in time with the changes in
~ plankton groups the summer approach —from second to third; during the

winter approach —from third to fourth. This points to the coincidence of
the approach of herring with the moments of variations in the hydrological
regime of the basin,

~ The feeding of Capelan (Mallotus villosus) has been studied very slightly,

due to the great percentage of empty stomachs in investigated specimens.
It may be said that only some of the fishes feed in May on Balanus larvae
and in April on specimens of Thysanoessa inermis. The spawning shoals of
these Crustacean are followed by shoals of Capelan.

Murmansk, 1935
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