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TINAHKTHYECKASI TPOAYKTUBHOCTb H0TO-3ANALHOM YACTH
SAPEHLLIOBA MOPS

& il - B, A. Huwnos

1. BBEJLEHHE.

Cpean paboT N0 HBYHEHHI NAAHKTOHA CepepHuX MOPEH, NMOCTABAEHHHX .
I'oCyAapCTBEHHBM OKeaHorpadHYecKnM HHCTHTYTOM, HHHE NpeobpasosanHzM
B0 BCecoosHHA HayYHO-HCCACAOBATEALCKHA HHCTHTYT MOPCKOro:. pubHOro xo-
aafictea v oxeanorpadun (BHHUPQO), oanot n3 ocHoBHHX NPOGAEM CTORAO H3Y-
yenue NAaHKTHYeCKON npoavkTusHocTH bBapenuosa mops. Hecoumenno, 1to
COBPEMEHHH ypOBeHb HAWHX 3HAHHA TPpebyeT He TOABKO AETAALHOrO H3Y4E-
HHS KOJHYECTBEHHbLIX COOTHOIWIEHHA HACEAANIHX MOpE OPraHH3MOB, HO TAKAC
H OnpejeneHHsl KOAHYeCTB OPraHHYecKOrO BellecTsa, MPOAYUHPYEMOFO BOAO-
€MOM 33 OonpeieseHHbH NPOMEXYTOK BpPEMEHH.

B oTtHOmieHHH. naankTona baperuopa mopsi MH pacnojaralw K Hausaay
HAWHKX paGoT NOAPOGHBIMH AGHHBIMH JHUIbL N0 KaYeCTBEHHOMY COCTaBy pacTH-
TEALHOrO H JXHBOTHOIO TIA@HKTOHAE, 10 KOAHYECTBEHHOMY XK€ YUYETY NIAHKTOHE, .
M0 CyWeCTBY, HHKAaKHX AaHHBIX He Mumeaoch. EcrecTseHHo, 4TO 570 06¢T03-
TeALCTBO 3aCTABAAO HAC npexae Bcero ob6paTuTh OGOAbINOE BHAMAHHE Ha
TOYHBI HOACHET 3JAeMeHTOB naaHktoxa. Mmes B BHAY B AaAbHeRIIEM HCNOIb-
30BAHHE MOJYYEHHHX AAHHHX AJAA PSAA CNEuHaAbHHX Pa6oT, MOCBAIEHHRX
GHONOTHH OTAEALHBIX BHAOB, H CUYHTAs HEQOXONHMHM TaKXKE H AAf leJed
H3YUYeHHS NJAAHKTHYECKOR NPOAYKTHBHOCTH pacnoaarath. BOSMOKHO Go.1ee
AH(pEpeHUHPOBAHHKEM MATEPHAAOM, MH C CaMOro Hadaaa CBOK paboTy BeaH
C YY4€TOM CTAfRA Pa3BHTHA NAAHKTEPOB; KPOME TOro ONPEACAAARCE pasMepH,
B OCOGEHHOCTH JAAf TeX OPraHH3MoOB, POCT KOTOPHX COBEpIIAETCE MocTes
nenso. [Noacuer marepHana, MNOJAOXKEHHORO B OCHOBY HacTosuen cTarbH, OuA
nponasenel- I'. B. Boanosckirs, B. [l Mautefigean, JI. H. CuE p-
sopoft u J.L.A.L Hasnorofl. %

KpoMme AaHHHX N0 KOJAMYECTBEHHOMY ‘YHETy HACeACHHR NAAHKTOHA B pas-
AHYHBE CE30HH roAad, HAM HEOOXOAHME TakXe CBEACHHH N0 BECOBHM- COOT=
HOLIEHHAM KaK LEeAHKOM BCEro NAAHKTOHA, TAK H OTACALHLX €ro KOMINOHEHTOE..

- Ilepsoe Jerko’ noAyunTh 83BeIIHBaHHEM BCeRl NPOGH IEAHKOM HAH ONpeAc:
AenneM O06bema npobu, € NOCAGAYIOUHM MNEPeIHCACHHEM HA BEC, a BTOpOE,
ecTeCTRelHo, 3acTapiser HaC OOPATHTL BHHMAHHE HA ONpPEeACACHHE HHAHBH
AYaJAbNMX BECOB pPasAHUHMX OPFAHH3MOB: H MX CTaauit passutas. PaGora
P nocaAeaneM - HanpapJenny ¢ 60abwoOR TIWATEALHOCTHIO 6naa nposeaeHa
B. I Boropoerrwm (1). Buaa supaborana cheunanbHds MeTofMKa B3Be-
WHBAHKS, € GOALIION TOYHOCTHIO . OBAH ONPCACACHH - HHAHBHAYAAbHEE Beca
raasyefwux npeacrasureaef joonaankrona Dapewnosa Mops, a TaKxe, 970

. SBASIETCH YPE3BWYARHO BAXKHOM  HACTHIO MCCACAOBANMSA,— M OTACALHAEX BO3-
PACTHHX Cralnfl; KpoMe Toro AAs psaa 6oace: KPY!MHX OPraHH3IMOE Guau
ONpeaeAeHi HHAMBHAYAAbHHE BECA, COOTEETCTBYIOULHC UX PAIMEPAN. Texnu-
4YeCKHe TPYAHOCTH, BCTANLUIHE NPH ONPEALIEHHH BECA MEALYAIIAX OPraHns-
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W08, § Mepsy’® OWePeAs PACTHTEAbKME, 33CTABANOT NOAYYaTh STH AAHHMWE

KOCHeHHbLM NyTen — BNYHCACHHEM 0GHEMA OPraHH3MOB C NOCACAYIOUIAM TEpe-
ceerom ¥a pec. [lan Oprannanos QHTONAAHKTOHA STH BRYHCACHHA SHAH HPOHS~

pedens {1 H. Ycagegun, 2an OPranisuos 300n2auxTola — Han. Jlanuue

N0 AHAWBHAYATBHHM BecaM naankTepos DapeHnosa wmops nOYTH NOJAHOCTHIO

ONyGanKORanN.
B peayapTaTe nposeACHioR  PAGOTN MH NOAYIAAK BCe HepbXOAMMBE

NPEeANOCHAKH Aag paspewelns HOCTABACHHOR HaMH RHAYaxe 3axaun. BewAy
CAOKHOCTR BOUPOCa, A 73KXe TEXHHYECKHX TPEOGOBAHAA NevyaTauws, Mu pas-
AeAgeM Hame RCCALAORIHNE M3 PAa JaACTef. MePpRYIO MACTH BXOARAT METE-
PHAAN NO 0OrO-33naAHOR 9aCTH DApEeHNORa Hﬂél.n, MOA KOTOpOA M pasymeew
npocrparcyso or Geperos Mypmana ao 75—76" N. |

2. MATEPHAIR

Céopw naauxrons, serwike 8 Ocro8Y paweh paborsl, OWAR OoayTegs 3
Bpeus ¢ Aexabpn 1929, mo asryct 19301, B cACxyIOOIHX skCneAuaax (puc. 1).

o
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[-u seenexnuns s/c. Kimaasws® 22 X1 1929 r. — 31 190

5-% ; . - 25,010 1930 r.—1jV. 1930 r.
7-2 > ’ o AN 1930 r, — 17/VE 1930 T,
27-u 7 « Jllepcer*  24¥1 1930 r, — 1/VH 1930 r.
285 - : : 8/VIti 1980 r. — 16/VIi{ 1930 r.

HanGoaee noAuniMu c6opamu Mu pacnorarses. 110 Koasexos MEPHAWAHY,
NO KOTOPOMY PaGoTe BO BCeX PeficaX nPoM3IBOAHAHCH uepes 30’ or Geperos
Mypmana no 75'/,°~—76'/° N. O6parunufi paspes, o6u9ro NpoxoAnswmf Ha
'3°—=3° pocrounee neppoOro, e CONPOBONAAACH NOAPOOHEME NAGHKTOAOTHYE-
CKHMH pabotaMmi; TOALKO BO BpeMa 7-8 sxCneawunus s/c. Kannosue* Guan
MOAydersl COOpH 1O BCeMy 37-My MEDHAMAHY, TO Xe MOXKHO OYMETHTHL M
OTHOCHTEABHO - 27-ff skcnearunn s/c. IlepceR®, xoraa oGparruft nyTH npo-
XOARA OT CEBEPHOR CTAHUKH MO KOABCKOMY MEpHAKEHY - HA KIO-BOCTOX A0
45-r0 mepuanana, Tlocaeanufi paspes A HEC OCOGEHHO weHen, Tak Kak
AOTIOAHACT nponyweénuue no Koabckomy wmepuamany cramnew ot 73° 10 75°N.
CpasHeHHe NaHHBIX, NMOAYYEHHHX 10 ABYM GAH3KO APYr OT ApPYra pacnoao-
HEHRHM MEDHAHANAM, TNOKASKBAET, YTO HIMEHEHHS B PACHPENEACHHH KOAH-
HECTB NABHKTOHA B IUHPOTHOM HANDABACHHH Ha PACCTOAHHHE HECKOABKHX rpa-
AYCOB OORYHO HEBEAMKM NO CBOEMY. XAPaKTepy: NOSTOMY BNOJAHE BO3SMOXKHO
8 H3BECTHHWX NPEALARX CONOCTABACHHE MATEPHBAZ ABYX CMEXHHY DASDE3OB..

Bee cOopu MAGHKTOHE GBAR NPOR3BENERM CeTaNK Haucena ¥3 WeAKOSOro
rasa Ne 3 w Ne 25. Ma-38 HeAOCTATKA BPEMEHH MPHMERRNECH TOALKO BEPTH-
KAALHLIE JOBHW; MPOTSKEHHE KAKAOro A08a A0 100-MeTposoR raybuin 10a%uo
OHM0 PABHATBLCA, KaK NpasrAo, 25 M, HAXe sYOA TAayora — 50 w 100 «.
Oanako He BCEraa npeacTaBAfiNaCh BO3ZMOXKHOCTH BHACDKHBATE NOAHOCTLIO
HAMEUYEHHYIO: CeTKY; YCAOBHA MNONOAB M HEAOCTATOK BPEMEHH 33CTABARAN
HHOTAa yMEHbIIATH YHCAO JOBOB; COOTBETCTBEHHO S5TOMY YBEAHYHBAAOCL HX
aporaxenue. Tak xax o BpeMs paGOTH PerECTPHPOBINACH HE TOALKO AARHA
TPOCd B HAYaRE H B KOHUE XaXJAOr0 J0B3, MO TAKKE H YroA OTKAOHEHMS
TPOCa OT BEPTHKAABROrG MMOROKEHHR; TO STHM OGECHEYHBANOCH ONPEALALHHME
HCTHHHBIX TPaHHN OGAdBAHBAEMBX MOPHIONTOB.

3. METOABLI OBPABO (KH

B COOTBETCTBHH C TeMR 3a1a4aMH, KOTOPHEe CTARKAHCH HAMR NPH HCCxe-
AOBaHHH NABKKTOMA Bapernosa Mops, Bce COOPH GHAH NOABEPrHYTH THATEAD
HOMY KoauwecTaedsomy yueTy. B wactnocts, Axs scex Copepods oTuesaancs
BO3PACTHRHE CTAXHR H HA BOIMOXHO PaRANX CTAAHAX PASARYANHCEH ~CAMKR R
CAMING KPOME TOr0 BCE KPYNRWE ODranHIMH H3MEPSAHCH NO OTACARHOCTH,.
AAR MEAKHX XK€ BHAOB ObTH ONDEXCACHM KX CPEAHNE DIIMEPH.

[Toayqenune paunble 3areM nepeyHcAsINCs K8 earnruy obvema, » xave-
CrBe KOTOPOA OBIA NPHHAT OAWH KyOwuwecku® werp. [locae storo onpexe-
ARACR THTP KaXAOro BHAI H KaOXAOA CTANAAM PAa3BHTHA, YTO AAR MEAKHX
BHAOB AOCTHrasoCh MNEPEMHOXKEHHEM YHCAA JKICMUAAPON HA CPEARKR BeC
OpranusMa HAH COOTBETCTBEHRON CTAAHM PAZBMTHA, 8 AAN KPYNHWX Gopu—
HA HHAMBHAYAAbHHA BEC, COOTBETCTBYOMMKA NX pasmepam. Hakowen, ssoaw-
AHCH NONPABKH HA YroA OTKJAOHEGHHS TPOCA BO BPEM AORE OT BEPTHKAAM H
OMPCACARAKCE HCTHHENE PDIHNUN HIYYCHNHX FOPHSOHTOB; STH NONPABKH B
MHOMHX CAY9AAX AOCTHIAAH OOXBWIONR PEAHYANR W, PAIYMECTCH, HMH HEALAN
OA0 MpeHeGperaTs,

B pesyantare onncanwofl suige 06paboTKR MarepHara Mi nosyanan 60ak-
Woe 9HCA0 Tabann, COMCPKAWMX. AAHAWE MO CESORHWM HAMCHEHHAM ROAN-
HECTR ¥ THTPA OTASABLHBX BHAOB H HX BO3PACTHHX CTALKA.

Bee ocoGenpoctit npomoamsmefics paGoTM KaK B WACTH, KACaR@eAcH
COOpa marepuana, TAK M B YACTH ero- o6pabOTKH, HINONEHM ¥ COCTERFORRON
HaMH MucTpyxkuuu no c6opy ® ob6paborke naamxroua (Sh
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IE::TE?.;TPI::‘H!HEI ARIB 'reu:h :;::n'rlun. KOTOPHE HeOGXOAMML. HAM
Lﬂnﬁfﬁeﬁz:r:mn?r::ﬂnf m" nouatee ,0ROMAECCE" Re BCErpa ynorpe-
GageTcs 8 ogEoM ® ToM xe 3navenns. OO6HYHO nox Gunuactqn_ pasy™eT
I0 KOAHYECTBO BEIECTBA B JKHRHX OpranniaMax (BupaxeHuwoe B BECOBHX
HTCA B AaHHWI MOMEHT BO BCeM Bopmoeme (6).

eAMHHIAX), KOTOPOE CONEPXHTCH k
Heoraa GHOMAacCY OTHOCST K OZHOMY KVOHRECKOMY NETPY ROAW AA8 Opra-
RAIMOB NEAFrAaNH BAH K OAHOMY KB3IADATHOMY -METPY NAOmMAAH AHA AAR
opradusmos- AHa: Hakomen, HuenTCs Cayuad, Koraa GHoMaccoft Ha3LBaAH
KOAW9ECTBO BELIECTBA, 3aKA0YAMErocs B OAHOM SK3EMIIAZpe Kakoro-anbo:
euga. Oaesnano, 70 BO HAGeXaupe 'HEAOPAZVMEHHR HeOOXOAHMO 5TO HOHA-

THe NpHMeHaTb 060J€e OrpaHHYHTEAbHO.

Mu cyntaem, uto mnoa O6romaccofl CAEAYET NOHEMATH TO KOJAHYECTBO .
EEWECTBd, KOTOPOE HAXOAHTCA B ASHAKRA MOMEHT BDEMEHH B XKHRHX opra-
HH3MAX BCEFO BOAOEM3 KAH KAKOR-AR60 OAHOR M3 ero wacrefi. 3To onpene-:
JEHHE MOKET. OTHOCHTBCA KAK KO BCEM OpPraHHsMaM, HaCeaslolHM- AaHHHA
BOAOEM, TaK H K JI060f 6HOAOTHYECKOA IPYNNe HAH AaXe K OTACAbHHM BHIAM
# CTaanAM PassATHA. B aTOM nonuMannm OHOMACCA. X8DAKTEPH3YET NPOB3BO-
AATEABHNE CBOMCTBA BCErO W3Y4aeMoro apeana AAf ONPEAEACHHOTO MOMEHTa
epevenn. EcrecTeenno, uto GHoMacca MoXeT GHTH Pa30BO#, cpeaneit roao-
BO#, ONpeAeNeHHOro CEe30Ha o T. .

To X0JWYECTBO BOINECTBA B KMBHX OPraHMaMax (BHPAXKEHHOE B rpaMMax
AAH MHHEX BECOBHX €AHAMUAX), KOTOPOE NPHXOAMTCA B. AaHHMA MOMEHT Ha
ORdH KYOWIECKRA METP BOAW MAR HA OAMR KBAADATHHIA METp NAOWZAH ANA,
Mbi HA3HNBaPM. THTPO}E l_ Ha}'qEHHE‘ THTPQH Aﬂn}rcxaer CPEBHEHHE HPDHEBG-
ARTEALHNX CEOACTE PasaMYHOro poAa GHOTONOB. OAHOTO H TOrO JKE BOomOeMa -
AAH XE€ TAKOBHX H3 pasHHX BOAOEMOB. Ouesnano, uT0 ¥ B AanHOM cavuae
OpeAeseHi® MOryT OuTh Padopnie, CPEAHHE [OAOBHE H T, . ®B paccMarpr-
BaThCR KaK A48 BCEro KoMnaexcs OPrasuaMmoB, T8x ¥ 438 kakoh-aub6o 61010-
FA9ECKON TPYNOH HAH AaXe BHAA. '

Haxouet, 70 xoangecreg BEIALCTBA, KOTOPOE HAXOAHTCH B OAHOM SK3€ M-
PASPE KaKoro-anbo BARA, AVRUIE BCETC HAUMEHOBATH BECOM OpraRi3sa,

Taxiw 06pasox s 20aKHH, HanpuMep, 6uomaccoft Calanus finmarchicus
0003HATUTL BECOBOE HD-‘IH"IEH_‘BO 3TOr0 BH13, HAXOAAMEECH BO BCEM HaYyge-
vou apeaxe; tutp Calanas finmarchicus Gyaer cooTReTCTBOBATEL BECOBOMY
?.,,1HK%TE STOTO BHA2 B 1 xy6. werpe BogM ang onpeaexennaro Gnortona,
.]aﬁ: alanus finmarchicus apagercs M3CCOA OAHOrO aK3eMnanpa.

| JO& PealbHOA npoaykuned [net production K. M. S trém’a (10)) Mu nouu-

5;*’;;*'1 YR PEBHA YECAHHEHHIO B TEUEHHE ONPeeAeHHOTO BPeMeHN
Toisie vt '15‘*;“ ! BHAZ B DE2YALTATE POCTA OPramM3MOB ¥ Ky pasMHEOKERHS,
xa;.:urr-_w;r.hﬁ; ff: o, PEABHON NPOAVKHMK pOAa, OTPAAZ ¥ T. 1. WAR e
Hmﬂr:rm- AHaTE ’“:erﬂ.qer.:xu;.‘. rpynn. Ouernano, uto s10 YBEJHYENHE MACCH,
DASHOCTLIO Hem,‘f’"’f"".?“’ﬁ H43BAHO peaAbHOA NpoAyKuMefi; onpeaeasercs
PYEUE pacTemnamy, p oy CLECTR, YCBOSEMHX KABOTHIMN HAH npoay-
K35 B Degy i CMAME, H KOAH9eCTBOM - Bemmects, TEPACMBIX  OPraHu3Mams
2 PEIYabTate HX MuInNEALaTerbROCTH M ECTECTBEHHOTrC OTMHDANKS, TaK

' Brepsue nopstpe

_ O THTpe naanwToMa Guso] sesenc :
TOARKO & oTMOWENN) wHcsz MMARBHIY Y Mop M &&ﬁa- mtn:ﬁ:-gs;.ﬂluma MILON H“.“.
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® BCAGACTBHE YHHATOKEHHA ADYTHMH Opranusmauu. [Ipm oTcyrcreum yeexw-
VCHHA MACCH. PEaNBHAR MPORYKUHR AOAKHE CHHTATHCA PABHOR oA, =
© Beauumns peanvHOR NPOAYKUHH CTOHT B TECHOR ‘BABUCHMOCTH OT AAH-
TEABHOCTH TOr0 BPEMEHH, JAR KOTOPOro oHa onpejessercs. B GoAbIIEHCTBE
CIyqaes B Ka4ecTse eAWHHUH BPEMEHH NPHAHMAETCH OANH rofl: 370 HE MOXKET
MPEACTABHTL: JATPYAHEHHR npH onpepenennd pearvuol NPOAYKUHHE AOATD
KHBYMHX W MEANCHHO -PASMHOKAIOIAXCA. BHAOB: JIA% Tex xe. opramuawos,
-PA3BHTHE KOTOPHX NPHYPOYLHO K ONpefeseHHOMY CE30HY, KaK, HanpuMep, AR
GOAbWIOro 4HCAd BHAOB QHTONAANKTOHA, STOT CPOK HEOOXOAKMO COOTBET-
CTBEHHO YMEHBLIUHTS, . :
Herpyauo sametnth, 4T0 3HaHWe TOABLKO OAHOA pearbuoft NPOAYKIHK BO
MHOrHX CAYH@AX AAA HAC COBEPIIEHHO HEAOCTATOUHO. B OCOGEHROCTH 5TO
OTHOCHTCA K PACTHTEABHHIM OpraHA3MaM, pearbHan NPOAYKHRR KOTOpHX
HEPEAKO BHPAKACTCH HEOOALWION BEAHYMHOM, HECMOTPA HA OFPOMHOE KOAR-
4eCTBO  BEIIECTB, MPOAYUHPYEMHX HMH B NEPHOA BEreTANHH. D70 06CTOR-
TEABCTBO BH3WBACT HEOOXOAHMOCTH OnpejeseHHs APYroro MOHATHA—(AKTH-
qeckoit uporykunnr (3) [Produktion A. Thienemann'a (11)), nox xoropch
Hano TOHHMATL HE TOJABKO KOAHYECTBO " BEIMECTB, YBEAHYHBAIOMHX - MACCY
OpTraHH3MOB, HO H TO KOAHYECTBO, KOTOPOE MEPEXOAHT HAH MOXET mepefiTy
K PA3THYHOTO POAA NOTpeOHTEAAM, 6E3PaASAHYNO — GVAYT AH OHH 5TR BEMECTS
Gpath OT KHBHX HIAH OTMEPIIHX OPraHHIMOB HAH H3 APOAYKTOR HX pacnajs.
B HEKOTOPHIX €AY4anX OTAHUKA MEXKAY. PeasbHON H dakTHYeCKOR npoaykunes,
- BEDOATHO, OYAYT HEBEAHKH, OAWAKO. B GOABUIHHCTBE cAy4aeB (QaxkTHUECKIs:
MPOAYKUHA AOAKHA OWTE BO MHOrO pas Goasute, peassiofi npoaykuem. Haxo-
HEU OTMETHM, YTO (PAKTHYLCKAT NPOAVKUMS HAKOTAZ HE MOXKeT PaBHATHCA
HOAK,

HaaoxenHoe. MOXKHO NPeACTaBHTL B BHAE CAEAVIOUIefl CXEMBE:

Bewecraa, notpebaennye opramuasav

o —

- e — e
Nuixaune Buaeaeme . orumnpanue Mepexoa Yseandeune maccu =
K norpebureasw. peassHas UpOAyKUYS
e — S A — . =
NoTepa oprauu- :
——

[Ipr uayuennn GakTuuecKofl. NPOAYKIHA BOAOEMAE HAC ‘MOTYT HHTEpPecoBaTh
HE TOJBLKO T€ BEWECTRd, KOTOPHE 00Pa3yIOTCA TIPOAYUEHTAMH B CANOM BOROENS,
HO TaKXe ¥ Te, KOTOPpHE NOCTYNalT B Hero HaBHe, BCE PABHO—B BHAE AH
AKHBBIX HAH MEPTBHIX OPraHH3MOB, HAH B BHAE MNPOAYKTOB pacnapa nocien-
Hux, Camo cobGoft paavseercs, 9TO POJb BHOCHMLIX BelecTs CYU[ECTBEHHI
TO.BKO Adx HeOOAbUIKX MO pasMepy BOAOEMOB, 2an. Moped xe, ocobesnuo
BAaAK OT Oeperos, 3HayeHHE STHX BEIIECT8 B GOABIMAHRCTBE CAYYaes Hepe-
AKko, Heabss coMmueBaThest, 4T0 AAR GOABLIUKMX MOPCKHX WPOCTPAHCTR, 23
peferaMH HEpHTAYECKONA 06.14cTi, dakTHYECKan. NPOAYKUHS MOPS 0O Cyme-
CToY o4€Hb Gan3ka Kk QaxTtHueckoll npoayxkunu huronaanxrona. B npubpex-
HBX pafloHaX YCJAOBHA 3HAUMTEABHO CJAOXKHEe: 3JeCh NPHXOAHTCA YYRTHBATH

€le NPOAYKIMIO - AOHHON PACTHUTEALHOCTH, @& TakKKe BEMECTha, BHOCHMEE
H3BHE.

5. CE30HHBIE: H3MEHEHHS THTPA IUIAHKTOHA HOr0-3ANAAHOR YACTH
RAPEHILOBA MOPS

Kak wamectio, onpeieaewie (GakTHYecKof NpoOAYKUEN BOAOEMa Tpefyer
JHAHKA XOAa NPOAVUHPOBAHHA OTACAbHHX BHAOB RAH GHOAOTHYECKHX rpynn,
d 5T0 B CBOWO OHEpEAbL 3aCTapAAET HAC H3YWaATR THTD OTACABHHX OpPranA3Mos
HAH KOMIAeKCoB,. [ToaTOMY BIIOAHE €CTECTBEHHO, qTO HAlIe BHRMAHRE npexiae
BCETD A01KHO 0OPATHTBECA HA PACCMOTDEHHE CE30MHBIX HIMEHEHRR B THTPE
MAGHKTONA.

Has noaywenns aaunmx TpeGyemoRt cremeHs TOWHOCTH HAM HYXHO BO3-.
MOMHO 9qatqe MPowABOLITH HAOMOACKHA B HCcaeavemom sopoene. K coxase-
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uwo, no BapeHuoBY MOPIO MH He pacnoAaraeM- NMATEPHAAOM, W‘P“'ﬁ““:
qepes onpeAeehMMe H HeGOAbWHE CPOKH, OAHAKO DACHPEACAEHHE PENCO
- YHHE H3MeHe-

s TéueEme roAd GMA0 TAKOBNM, 9TO MNO3BOJHAO HAMETHTH FOAH

gws 8 tarpe naauxktona. Jlas noayuennsa Goaee HArASAHOR: KApTHHH u;:

peccustpmnsen peficu mATEBAL ¢ BECHM, MAPYIWaR TaKHM 06pasoM HX ReA-
SHTEABHYIO HOCACA0BAT . ‘ =y

g Ha npz-muux paspesax (puc. 2) H306paxeHo bntnpuueu,ge -rn;r;ﬁ

\naanktosa no Koabckowmy mepuauany ot Geperos Mypmana no 75 —76

s pasiuuHNe ceson roaa:-Ha nepeoy (A) —secuoft (wons), na sTopou (B)—

setou (asryct), na tpersey (C)— ocenblo (1exaGpb) H.HA 4eTBEPTOM )—

3HMORA f:apr-—-anpenh).

Bce paspean GHAM MOCTPOEHH CACAYIOMIHM cnocoboum. Ha seprHkaspHofl
AMHRH, COOTRETCTBYIOUER AaRHON CTAHUNH, KODOTKAMA NONEPLUHHME YEPTAMH
yKa3anu BepXHHE H HHXHHE IPaHAIN KAXAOrO ropH3oHTa .J0BA; 3HAKOM BO-
APOCa OTMeYaeTCH OTCYTCTBHE NO KAKWM-IHOO NMpHYHHAM MaTepHaaa H3 AaH-
HOro orpesxa. B ¥axaom TropH3OHTE pacripereteHke NAZHKTORA YCAOBHO
NPHHAMACTCA 33 paBHOMepHOE. BH4HCACHHWA THTP NAAHKTOHA H306paxaercs.
Xpyrou, NAOMAAb KOTOPOro NPONOpPIHOHAFbHA BEeAHYHHE THTPA. 3a €AHHRUY .
NAOMAAA NPRHAT OAHM KBAAPATHMA MHAIMMETP, COOTBETCTBYWOWHA Macce
NAAHKTOHA B OfMH MHAAMrpaum ' Ha oAMH KyOW4eckH@t MeTp Boan, Jlas Toro,
9To0m PaccMOTPETH HE TOABKO OOGWYI0O BEAHMHHY THTPa, HO H YAeabHOe
anavenne XaMAOR H3 €ro COCTABHBIX 4acrefl;, HaMH. NPHHAT OOHYHHA B STOM
cayaae cnocob m3o0paxenHs NPH NOMOUH. CEXTOPOB; NAOLIAAL KaXaAoro
CEXTOPa COOTBETCTBVET THTPY ONPEALALHHOrO BHAA HAM FPYNNH OPranysMOB; .
He3HAYHTEXbHEE NO BeAHYHHE CeKTOPH O0BeAHHAITCA B OANHY Fpynny — varia,

[Tpu paccMOoTpeHHH pa3pe3oB HETPYAHO 3aMeTHTb psaA oOcCoOeHHocTeR °
8 pacnpeaeseHnn naanktonma. OTrveTHM cHavaga Opocailolieecs B raala npe-
painposanue Ha pcex paspesax oanoro u3 suaoe Copepoda — Calanus }: <
marchicus, W3o6pDaxeHHOr0 Ha PHCYHKAX YepHHM NeeToM. B GOABLIMHCTBE
cayvaes TuTp Cakinus finmarchicus 3HaynTe bHO. NPEBHINAET THTP BCEX
OCTANBHHX OPraHH3MoB, BMecTe B3ATHX. Hepeako, oco6eHHO B JETHHE MECALLY,
BCA MacCa NAAHKTOHA COCTOWT M3 .3T0ro0 BHAa. B cpeawem no Koabckomy
wepuanany TaTp Calanus finmarchicus paeuserca: 8 Hione —88°,, B aBrycre —
91", B nexaGpe —69°/, u B mapTe-anpene —74%, THTPA BCEro .NAAHKTOHA:
Cpeanee 3a roa pasuo. 80°/. :

Ocrasvnme Copepoda, cpean. kotopux Metridia longa w Pseudocalanus
elongatus umeor 66ablee 3HaTeHHE N0 CPABHEHRNIO C APYTHMH BHAAMH, HrpalT
B KHIHH BEﬂEHHﬂB’ﬂ' MOpA BTOPOCTENEHHY IO POAB;. THTP BCEX HX; BMECTE B3ATHX,
;g;a;"fi’aﬂ' HioHe —57, B asrycre —4%, 8. aexaGpe —12/, u B MapTe-

i A HTpa BCErO.NAAHKTOHA; CpeAHee. 3 roa pasHO 8%, _

.pa.'i{}.\l MH BHAHH, 970 B NAAHKTOHE . mruﬁaa"a‘u“uﬂ YacTH BHPEH"
ﬁﬂ:a Mopa Ha poxo Copepoda B CPEAHEM TPHXOAHTCSA MO BECY NOUTH %44 BCETO
C HKTOHA H TOABKO OKOAD '/ [,—Ha AOAO BCEX OCTAALHHX OPraHH3aMoB, -
Aﬁ&":ﬁ?ﬁi}";l it tE"Phg;rusiacea (cpeannft THTp. 3a roa panm):ﬁ';'f.}.-
» B ﬂmﬂmem:p; HTE ognatha-(3°/;), Coelenterata (1',%/,) u Mollusca Ql /o).
sietes Soamasit iﬂﬂnnnazm_?ﬂa CAEAYET. 3AMETHTH, 4TO €r0 THTD He OTAH-
U'/*/, 1atpa scero nn:::fm; ocenti T OB AUCTRISE E
POS Memie KK consnenss 4, OCEHBIO Xe H 3uMONl peAHYIMHA €ro BO MHOrO
TaK XaX BO Bpews  28-f 3‘x::rHH HE 3HaeEM THTPA ¢ii‘l'nrmamuﬂa AAA @Brycra,

ol ieaninn s/c. flepcefi” c60pu NABHKTOHA CeTHIO

PORssOAMANEDL. JlanHue, HMeomHeca NO APYPHM pafoHam

' : i LA
A IEEL:,H .:::n ::: t::;:;:“: ':EI MU NOABIOBAANCE TAK MAIMBAENMMH WPH"‘I# ‘ ",
B KUBOM COCTORMME, 4 Traseo H'P AHKAOUIHNHCA K Ted, KOTOPMMH OPraAMMIMM

Coelenterata daxtmaeckn n
B ARA paia, IOAyHERHLEe BECa
““;!u npﬂﬂ;-l::ue ACAAA0CH Aan nOaytenun -6oACe cpaBMMMMX pe3yAbTaTOM, | TaK "::
B i :;;::m::n:luu Coelenterata noayvascs Gosee pRamoneHnMA, - k
PRIy WL OTCE seca: er.‘]“.lpi BECOBD "‘I]Hlimﬂ TAKKE B ql!e"ﬂﬂ‘j WM.

HEYWeHENME NPAKTHICCKN A0 NOANOR norepn .
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bapenuosa Mops, NO3BOARIOT yTBEPKAATH, 9TO W B JETHHE MECHIM TATP
$HTONAGHKTOHE HE OTARYAETCH AHAYHTEABHON BeAnanHOf, OAHAKO BTO KAcaeTCs
-TOMLKO CPEAHAX ABHHHX TIO BCeMY paspesy, B OTAEAbHHX e PaROHAX POABL
GHTONAANKTOHA MOXET OHTL BEChMA GOABLIION; HANPHMED, B HIOHE B CEBePHOR
HacTH paspeaa no Koavckomy mepuanany, mexay 75°30'—76°30'N, tutp duro-
NAGHKTOHE PABHAACH nPHOAH3HTEABLHO '/, THTPE B0ONAaHKTOHa, CAeayeT aaTem
OTMETHTL TO OOCTORTEALCTBO, WTO AAS HAC €W OCTACTCHA NONTH COBEPUIEHHO
HEH3BECTHHM THTP QHTONASHKTORA B NEPHOA €r0 MAKCHMAALHOrO PasBHTHS,
M3aTEpHaNa, OTHOCAINEroCs K 5TOMY BpPEMEHH, MH HE HMEEeM H Pacnojaraes
B STOM OTHOWEHHH' TOALKO OTPHBOYHHIMH CBEJCHHAMH. YKakem HaKoHel,
470 06paboTKa OAHOrO TOALKO CETAHOTO (HTONAAHKTOMA Me MOMXET AaTh
TOYHHX KOJAHYECTBEHHHWX JAHHHX, OCaJOYHHA JKe NJaHKTOH B peficax He
cobupaacs. [losTomy Bonpoc o peansmse GuomaccH GuTONAZHKTOHA Bapen-
LLOB& MODHA B PAasNHYHLIE CE30HHW IOA3 A0 CHX NOP OCTAETCH €lle HE H3YUEHHWM.

Ce3ohnbe HIMEHEHHA THTPA rAGBHERWAX KOMIMOHREHTOB NAZHKTOHA KOrO-
3anaanoh 4acti Dapennosa Mops npupesenuw e taba. 1.

Tabauga J
Table 1
ffpouenTHufi cocras THYpa NiaHKTONa 10ro-3anaznofl YacTu Bapeniuosa Mops
B PashHiHbe Ce30HL

Composition of ;plankton titre (in percentage) of the south-western part of the Barents Sea
at different seasons

v Mren Arrycr Nexatips Mapr—anpeas | Cpeavee 32 rog
Jiese Avgust December March—April | Yearly average
1 1
]

Calanus finmarchicus 88,02 90,94 68,85 74,00 80,46
Pseudocalanus: elongatus 0,90 0,97 1,42 2,09 1,47
Metridia longa 2,70 2,62 7,43 & ‘ 4,93

Metridia lucens 0,00% 4,97| 004} 410] 1.81 }1239| 057} 975! 0s3l 750
E. norvegica+C. hyperboreus| 1,24 0,42 1,58 1,09 1,08
lpyrue Copepoda 0,03 0,05 0,15 0,12 0,0
Euphausiacea 3,47 1,14 8,22 8,46 5,52
Amphipoda 0,26 0,95 1,21 0,88 0,23
Chaetognatha 1,56 1,04 5,13 515 522
Coelenterata 0,10 0,12 4,11 1,72 1,51
Mollusca 0,63 1,66 - - 0,42
Phytoplankton - - 1,56 ? 0,04 0,02 0,41
Varia | 0,03 0,05 0,02 0,02 0.03

j 100 | 100 1000/, 10007, 1009/,

PaccuatpiBas. oAy qens e AGHHBEC, TPEMAE BCEro CACAYET PEIUHTDL, MOXHO
AH HX CHHTATbL COOTBETCTBYIOUMMH TOMY, 4TO HMEETCH B ACACTBHTEALHOCTH.
Kak H3BeCcTHO, ynoTpebasemme nas c60Pa NAAHKTOHE CETH HE MOTYT CYNTaTHCA
GesynpewnbMi 0pyAHsAMH A08a. CPaBHRTEALHO HE60ABIIAR BEAHYHRA BXOAHOIO
OTBEPCTHA CETH, HEAHAUHTEAbHA CKOPOCTL MNOAHATHA €€ BO BpeMs NPOH3-
BOACTBA J0Pa, 3 TAKXKE CHALHAR Bubpanms TANYHEro cers Tpoca, aAelcTsy-
Olaa OTnyrHBamHy 06pa3oM. HA PAA OPraHH3NMOB; HE NO3BOARIOT CYMTATH
NOAYYEHHHE AAHHHNE HANEKHHMH: 10 OTHOMEHHI K KPYNHHM H JErK0 noa-
BHIXKHNM BHaam, Hecomnenno, 910 HamM cetH, OCOGEHHO K3 rasa Ne 3, mp#-

CNOCOGACHH AAS N0BA JAMINL ONPEACACHEON N0. BEAHYHHE TPYNNH OPranHIMos,
HIMEPAEMBIX: MHAAHMETpaAMHK. BCg MEA0OYD, ACTKO NPOXOAALLES YEPES OTBEPCTHN -

Fasa, VIHTHBACTCA MHBMH cnocoGaMM, 4TO Xe Kacaercs OGOAbLLWIMHCTBA Kpyn-
HHX KHBOTHHX NAAHKTOHA, 374 JAOBAH KOTOPHX HAWM CETH NO CYWECTBY
N30 NPRIORHN, TO, ONeBHAHO, AAR COOPR HX HARO OYRET HPHMENsTH APYTHE
METOAKW. HecoMuenHo; 4T0  OTHOWEHHE 3ITHY BMAOB HAUIH AaHANE ABANMOTCH.

w!

-
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npeyMesswennnMA, OAHAKO MBl HEe HMeeM eme Imuﬂm;: 'r: :.;:H::I““.
oipeaeants pasveps norpewnoctefl. [losToMy MOXEHO c: 2 r;l BuSEHITON
uwe Euphausiacea w Amphipoda B nJaRKTOHE ©T0-33N3RHO nco ol Bl
MOPR ;gnna Suts 66apman, eM 370 oTMedero Ou10 seime. OAH

npeanoajaraem, 9ro 3T0 06- P
CTOATEABCTBO CYMECCTBEHHNM oy
06pa3OM MOXET HIMEHHTH |
8ceé Hame ppeicTaBJeHue

0 MAAHKTOHE 3TOro pafoxa.
lMoaTBepXaeHHEe 3TOMY MM
BHARM B TOM, 4T0 28 cbopax,
NPOR3BEACHHNX OOABUWIHME
ODYAHAMH A0B48, K3K, HANPH- (00
MEp, HKPAHOR CETBIO HAH»
M2ALKOBHM TDAAOM, COOTRO-
eHAA MEeXAY OTAGAbHHMH
FPYNMNAMH XHBOTHHX HPHH-
UAROHAABHC HE OTAHRAIOTCA
OT Teéx, KoTopme RabGaioAa-
AHCh B HAmeM MaTepHaxe.
O HenoaHoTe HAMHX AAHAKK

B OTHOWEHAR (PHTONJAHK-
ToHA Hami Oua0 yxe yka-
33RO BNmeE,

Bropoft ocobennocTsio 8
PacnpoCTPaHeHHM HAAHKTOHA
ro-sanaauofl sacru Bapes-
HoBa MOPH HABIRETCH pesgo
BHDAXKEHHAA CE30HHOCTL B
pacnpeaereHrs MNAAHKTOHA _
0 BEPTHKAABLHOMY Hanpasie- j

-

. '1-*'_?“‘ Yo -

Hil0, 9TO ACTKO 3aMETHO NPH
gaccumpﬂnﬂﬂ- prRC. 2 ® 3.
wiore (puc. 24 n 34) ncs
TOAWa 804N NOAPA3AEAAETCH .
H3 Ase uwacTH, Bepxuufi caof
OT NOBEDXHOCTH A0 rayGausl
8 50—25 u 3acesen rycro,
B HeM 3axmonaerca oxoao Y,
BCETO MAaHKTOHA, DTOT CIof,
OTARTamuAca Goapmoft pe-
AHYIAHOR THTDA MAAHKTOHA,
PE3K0 oTAeaneTcs OT puxe-

S &

2Tt

AERAMWHAX cAoeB BOAM c 60-
TEE  pPaspexeHnbM - Hacese-
HieM. Bs71o spesa roaa 6o1s-
WHe CKONAEHAA NAaHKTOHZ
8 TMOBEPXROCTHHMX CAOHX 33-
HAM3A®T no Koasckouy ue-
PHARARY pce 1POCTpaAHCTBO
or Geperos Mypuana Ao
74°N. Cesepnee arof mHpo-

Puc. 3. Pacnpeaesenne THTPA NAARKTOWA
AOM CA0RX BORH B pR3ARTHME CEI0HM O

B M2 mal a0

WMUA caoes Ha rayOnue 75—50
HHUd cA0e8 WA TrayGune 100

Fig. 3. Distribution of the
layers at diff

of layers at a 100 m.

plankton
erent seasons of th

layers at a 75850 m th) ¢ —

M), ¢ — B nexabpe (rpannua
M), O6GosHAqeHHA, — 0

BEpx CcToab

titre in-mgs. per .1 m*
& year. a—-In, Jupe

Decembes (border of

depth)). Symbols: - upper

tayen

JKE He HAGAIONAeTCH; nAaHKTON pacnpene-
JMEHBUIAETCA B ACCATKH pas, '

THl CTOAL peaxny OTAHIRA
no BEPTHKAMBHOMY Hanpaeaeumio -
AAETCA paBHOMepnee, '
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HOCTH B OGOHX CAYHAAX OAHAKO HE HMeeTcA. B NpoTHBOMOAOKHOCTL HIOHL-
CKOMY pACOpEAC/]CHHIO B ABryCTe OrPOMHBIE MACCH NMASHKTOHA PACNOAATAIOTCS
B cgpepHofl -uacTh paspesa. [Oxnee 72° N, T.e. Tau, rae sa ABa Mecsua a0
8TORO BPEMEHH HAGAI0AAA0CH MOUIHOE DAasSBHTHE NMAAKKTOHA, NOBEPXHOCTHME
. .§ CJAOH BOAW B aBrycTe oOKa-
i ' 3KBAIOTCA BechbMa o6eaHeH-

150 —— ¥ v | HuMH.OTumeTHM 3aTeM BTOpOE

OTAHYHE, 3akauaKieecs
B HaAHYHH AAA 3TOro Bpe-
MEHH TroAa ACHO BHpaXeH-
HOro yBEe/HYEHHA THTPA NAaH-
KTOHa B NPHAOHHHWX CJAORX,
AErKo 3aMevaeMoro no4YTH No
Bcemy paspesy. Jlpyrumu cao-
BAMH, KPOME NTOBEPXHOCTHOIO
60MbWOro Mak HMyMa, Ha-
6aloaaerca eme apyrofi, Go-
Aee c1abo pasBHTHA, rayGHH-
HBHA; CPeAHHE XKe CAOH ABAS-
0TCA HanGosee obenHeH-
HEMH.

Havasmufica: setou npo-
ecC OnyCKaHHA TJaHKTOHA
BrayOb MOpS 3aKkaHYHBaeTcs

YEpPe3 HECKOAbBKO MecCHIes;
Lt B aexaGpe (puc. 2C m 3¢)
72° 723* &' 75 720 Mb 3aMe9aeM SCHO BHpaXKeH-

5 HYI0 KOHNeHTPauuK naaH-

KTOHA B MPHAOHHHX CJ0HX

MOYTH MO BCEMY paspesy,
x H TONBKO HA CAMBIX CEBepPHHX
B CTAHUHAX, HA WMHpoOTE 70—

76° N, na6awozaerca Goaee
HAH MEéHee pasHOMEepHOe pac-
npeieJeHHe NAaHKTOHA MO
BCeA TOoAIme BOAM. B wxHOR
yacTH paspesa no Koanckomy
| MEepHAHaHy AexafpbcKoe pac-
npeAeaeHHe NAAHKTOHA AHA-
METPAAbHO NMPOTHBOMNOAORKHO -
TOMY, KOTOpOe HabaoA3aa0Ch
B HIOHe; Toraa OGéabmasn
YaCTh HACEAeHHS HAXOAHAACH
B MOBEPXHOCTHHX CJAOHX

e
e

-
-
l.*

/Mo Koancxomy mepmanany B nosepxmocTnoM W rayéme- BOAM, TENEPb OHO MNeEpewao
o |(rpamnua caoes ma ray6uue:75 w). b —m anrycre (rpa~ BHHS.
i{caoen Ha ray6une 150—100 x); d—B Mapre—anpeac (rpa- JHaasuefAmue: HIMEHEHHS

-

.-.__.
e

T drigpiin Yo

o

L HHR caof; e+ HHMHHA CAOR; —+— CpeaNee W
, ' peilice WA Be  p pacnpeseseHmH nAaHKTOHA

BOAM.,
along Kola meridian In the surface and bottom water MH 3aMewaeéM mnpH paccuo-
 der of layers ata 75 m. depth); & —In August (border of TPEHHH MOCAEAHEro paspesa,
layers ata 150—100 m depth); & — In March = April \border nNnajaawIero Ha 3HMHHA ne-

.| *+++bottom layer; —+— on the average per column of water. puHOA BpeMeH#, Ha MapT—an-

peas (puc. 2D n 3d). B sto

|BPEMsI  rolla peakHX OTAHYHA B COACPXKAHHH: NJAHKTOHA B PAAHYHBX

C10siX BoaN He wHa6monaercs, O pacnpeseasen Gonee WAH MeHee paBHO-
MEDHO OT AHA A0 NOBEPXHOCTH, H TOAbKO B uentpe Hopakanckoro Tteue-
HHA MOXHO OTMETHTDb XapaKTepHOe: YBeAHYeHHEe NAOTHOCTH HECeACHHS Ha ray-
6nne 10050 u,

) i"'ﬂ'l. 14
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PaccuoTpensas HAMH KAPTHHA CE3OHHHX H3MEHEHHR B BEPTHKAABHOM pac-

NpeAeseHAR MAAHKTOHA MO CymecTsy He NPeACTaBAfeT GOAbWHX 3aTPYAHEHHR.

A48 cpoero noHWuaHns, Ham yxe nNpHXOAHAOCH OTMEYaTh TO 3HAYeHHe,
xotopoe umeer Calanus finmarchicus. ® naankrone Baperuosa sops. 310

NO3BOARET HaM COMOCTABATL GHOAQrHIO 3TOr0 BHAA C HHTEPECYIOIUHM HAC

gnaenmes. Hioke, npi paccMOTpeHHE yCAOBHA pasBHTHA nonyasunn Calanus
finmarchicus, #a 310 ofcrosTteapcTBo OyAeT ewe pas o6pameHo BHHMAHHE,
BeanunHa THTDA NAGHKTOHA B PA3AHUYHLE .CE30HH H HA PasAHYHHIX rayonH-
[ax NOABEPraeTcR CHABHNM Koaebanpaw, namenssch 07 1.0 no 3843 me/ud,
Cpeansas seaHvmpa THTPA MAAHKTOHA B ROHE pasHa 206 M2/u?, B aBrycre —
230 w2/m® 8 pexabpe — 81 M/u® n B Mmapre—anpene —47 m2/u, ApDYrHMH
CAOBAMH, MACCA MAAHKTOHE TEITAMX MECAUEs 8 J—-4 Pa3a npEBMINGET TAKOBYIO
x0a0aHux Meciuen. Cpeandafi roZOBOA THTP NAAHKTOHA IOro-3anagHoft QacTH
bapennosa mopa pasaserca 140 mz/u® B taba. 2 npusefenn BCe noAy4eH-

HHE HaMH AQHHHE nOo pacnpele]eHHN THTPaA NMAAHKTOHA nNo KDJH:EKGH}'- MEpH~

AHAHY B pa3aHvYHbBe MECHlu rojaa.

6. CE30HHBIE HIMEHEHHSA BHOMACCHI AAHKTOHA IOT0-3AMALHOR YACTH
BAPEHLLOBA MOPH .

Ha ocHOBaHAK NOAYHEHHBX MATEPHANOB HETPYAHO ONPEAEAHTH KOAHYIECTBO
DA3HKTOHA, HAXOAAMIErocs MNOA eAWHHUEA noBepxHOCTH Mops. Jlaa artoro

Hamenenue THTpa miaaukToHa 1oro-zamaimnofl
Variation of the :plankton -titre of the south-western

» Tesepxmocrs . Fay6 :
o || e | | rpe
[ gl il = ~ i:;ll:‘
a E‘l Tarp g g s | E B - ay
3 == g & Turp Aversgel2 = Turp g - :
22 s mfe |<=%» 1 ' S _"Sel g - nrp Average
!5- 23 Tire g!xi 'n-:i T §!=§ LI 5?‘53 B st ttre
| é'—' o mgyot. (3235 in mggee. |PEIIESET ,
=3 F305| nmmgs, |SeN .| mgJms,
69%30 | 75 161 75
l ) 98] 75 :
10P00 15 412 75 115 203 | — _'53 r 4 14 109
70°00r | 75 506 75 sl —— — -
71°00r ! 75 428 ;5 47 9i8 |a/0 8 75 182 66
7 43| 75 | 216 75 | 120 177
3 75 1438 I 75 0 950 | 75 16
72000 | 75 19 ( 75 g3 ¢ U 2 | 78 s Y1
12°% | 75 672 15
' 78 216 | 75 | 314
13%00r 75 1326 75
' 136 126] 75 | 244
4000 | 75 20 - / 160 | 75 | 249
7490 | 75 | 104 = ;ﬁ ) 95| 75 | 1479
el 65| 50 | 835
150 | 18 3 i = = o e =
75 IV ’
10000 | 75 | 26 e ‘: ( % 50 | 1319
’ - 8 R Y 2/ 75 | 20,
Cpelnlg ]__‘35 2/ 30 1l
Average i ox by ﬁ 1167 M2/
~00 uz/ud “ :
= V=19 uz/u® 11-857 A2/
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CHavana BHIMHCAAACA BEC NAAHKTOHA B KAXAOM TOPH3OHTE, YTO AOCTHrani0Ch
nepeMHOXKEHHEM BEAH'YHHH THTPA HA MPOTANKEHHOCTH AAHHOIO TOPH3OHTA,
a 3areM CJA0XKEHHEM IOJAYYEHHBIX: HHDP onpeaeassach 6GHOMACCA NAAHKTOHA
B rpaMMax nox 1 #* nOBEPXHOCTH MOPHA; NOAydeHHHE UHPPhH COOTBETCTBYIOT
TaKxke GHOMacee B ToHHAX NoA 1 xu? nosepxnocTH Mopa. B rex caAyqasx, Koraa
Mbl HE HMEEM NOAHBIX CEpPHA J0BOB, GHOMACCA HEHCCACAOBAHHHX HAMH TOpH-
30HTOB ONPENENNIACH METONOM HHTEPNOAHPOBAHKSA; TO XKe CACAYET OTMETHTSH
H B OTHOWIEHHH NPHAOHHHX C/J0€B, B TOR HAH HHOM CTeNEHH He 3aTPOHYTHX
NPOHBBOAHBIIHMHCA JOBAMH,

Ta6anua noayuennux pesyabtatos (Ta6a. 3) NOKA3LBAET CE30HHLE HAMEHE-
HHS HE TOJNBKO B. GHOMacce Bcero naankToHa nof 1 xu® HO Takke u B 6HO-
Macce rmasHeAmMAX ero KOMMOHEHTOB.

B cpeanem noa 1 xu® umenocv: B Hione 31 m naaHkTOHa, H3 KOTOPHIX:

m NpUXOAnAoCh . Ha ponio Calanus finmarchicus; B asrycte —47 m
nAankToHa ¢-43 m Calanus finmarchicus; 8 nexa6pe — 24 m naauxrona ¢ 17 m
Calanus finmarchicus:n 8 Mmapre—anpeae — 11,5 m naaukroua ¢ 8,5 m Calanus fin-
marchicus, Cpeansis rogosas 6AOMAcca NAZHKTOHA I0ro-3anagnof “acTy Ba peH-
osa Mmops noa 1.#x* pasuaaace 28,5 m, na koTopux 24 m NPHXOAHACGCH HA 4010
Calanus finmarchicus; apyramu caosamy, GROMAacCa NAaHKTOHA bapenunosa Mops’
Ha 84%/y COCTOHT H3 3TOr0 XapaKTePHOro AAS CEBEPHHX MOPEN BHAA Copepoda

Tabauga 2
dacTH bapenuoea mops no cesonam W pafiomam
part of the Barents Sea for seasons and regions Table 2
lexa6bps. December Ex H.l:r-_.-\mm .\-hr::—-tprl;l -
-~ i §. - gl RO s~ sl (A - <1 St
. ? ';‘ l::l' -—?E: T = ':. " ‘T;?l.
E,_‘aé s E _-ﬁ, I Average § "-'% ] ::u" E -é" » ..I:Tj‘ o
o r L *:°F b s/t titre | . §°°% pE—3d - titre
B T+ | i gaié_ gl | el T
B285| mmgsm |53 §| mmgyme [Im6/™Bemgl B [E.zgl @ e
2385 2583 BIEE) medmt. [ZEES| mese.
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HOCTb Bapenuosa. Mops, KoTtopas no nocaesuum nau-

epx

‘HuM (4) papHa 13600&) KM, HeTDYJHO ONpeAeAHTD 6HoMaCCY NAAHKTORA, 3a- .
KAI0U3I0ILYI0Cs BO- BCEM MOpDE. MH npekpacHo CO3HaeM Bce BOZHHKZIOWAE NpH
5TOM 3aTPYAHCHHSA; NOAYHEHAHEAaHHEE BPAA AH MOTYT CYHTATBHCH TOYHLIMH,.
H HECOMHEHHO, HYTO MAAbHEAIIHEe HCCAC/OBAHHA BHECYT NONPABKH B HAMIH
ud@pu; OAHAKO MH BCE Xe JlyMaeM, YTO XaPaKTep HX CymecTBeHHHM 06pasom
OT STOrO HE H3MEHHTCH, H CYHTAEM BO3MOXHBM PACCMATPHBATEL HX B KaYeCTBe
ePBHX NPHOAHXKEHHHBX JAHHHX,

COGEHHO BAaXHO A HAC 3HAHHE GHOMACCH NAAHKTOHA AAs onpeaeACHHA
o6weR NMPOAYKUHH MOp#A; B 5TOM OTHOomennH Guomacca Bapewnosa sops, co-
cTofilas Ha */; M3 OJHOrO BHJA, MOXKET CAYXHTHb NPpeKpacHuM: OGBEKTOM
- HCCAEJOBAHHA.

[Ipn onpeacaenwn GHoMacch MOps Ham HeOOXOANMO' BSHATH HE TOALKO
obuiee KOAHYECTBO BEULECTB, HAXOAAUMXCA B KHBHX -OPraHH3IMax BO BCEM
BOAOEME, HO TaKXKe H XHMHYECKHH. COCTas 8THX BeulecTe. B HacToswee Bpeus
MH pacnonaraéM B 3TOM OTHOWICHHH BMOJHE TOYHHMH JAanHuMu. Baaronaps
Aiobesnocty A. Il. Bunorpa nopa, osHakoMHBIDEro HAc CO cBoef pabotofi
» XUMHYECKHA COCTAB MOPCKOr0 MAaHKTOHA* (2) eumie B PYKONHCH, MH noay-
YHAH BO3MOXHOCTH Xapaktepusoeatb OHoMmaccy DBapenuosa mops ¢ TOUKH
3peHHs1 XHMHYEeCKOro cocrasea,

Has Bapennosa mops, no aauuuym A. [1. Bunorpanosa, B naankrose,
COCTOALLEM MOUTH HCKAIYHTEAbHO W3 Calanus finmarchicus, cogepxanne pas-

AHYHBX BelecTs OuJ0 caeaywoinee (taba. 4):
Tabauna 4

Table 4
XHMHYeCKHR cocTaB NMAaHKTOMA B NPOUMEHTAX cyxoro Beca (fo A. [l. Bueorpanosy)

Chemical composition of plankton in percentage of the dry weight (According 1o A. P.Vinogradov)

Obauwii Ynerwit :
Moreps Beaox ma | AKnp ma Kaaopuii-
Cyxoft | npu macy- lc.;'wmn l:;.';:c“ cyxoe CYI0e Soas | wocre ma
Mecro B3aTus ppobus | ocTatox | mwmanni | peumiec®o | ped oo | pemectso BEIRECTRO qrmeﬂ
Locality of collection D Loss 'f't Tolal ni- Chitin Protein F Calories
rul?l'u tdj_l,glt::t!h lrd::-l;:lﬁ : per dry per dry r.tr.';' f:;_ Asbes per dry
stance substance | subslance stance substance
Movoscknft zaams)| 133 86,7 10,21 3,72 62,56 193 | 14,04 | 5742
Motovskij Gulf 14,3 85,7 10,48 2,99 64,38 14,8 16,10 | 5,339
bBapenuoso wsope
okoao o. Men-|
BEKLErD 15,2 84.8 9,98 3.48 61,00 21,5 14,64 .
Barenls Sea near
Bear Island

Ilo sTum naummv Mu noayuaem mas naankrona Bapenuosa MOps, COCTOR:
finmarchicus,. cpeasee Ccopepxanue:

mero
Geaka

NMPEHMYIIECTBEHHO - H3
2,65‘/.'., JHH-pH-—lB,BU

0y
'R 1]

Calanus
XHTHHa—3,49%, ero cyxoro.seca; CyxoR xe

BEC B Cpeanem pasHsercsa '/, cwporo eeca.
OTHMH JAHHBIMH MK BOCHOAB30BAAHCH AAR ONPeACACHHA COACPKAHHA

B TNAAHKTOHE Bageuuuna MOPSA PasaHYHBIX TpPynn OPraHHYecKHX BelecTs,
rustacea; 4To e Kacaercs OCTaAbHMX OPraHHIMOB, TO MH,

HAXOAALMNXCH. B

OCHOBHBAsICh. HA. AHTEPATYPHHX YKASAHHAX, CUHTAEM AAS HHX COAEPHAHHE
Genxa B cpeanem pasuum 20%,, a xupa— 3%, HX Cyxoro seca. :
[Moayuennwe pesyabrari coenent B Ta6a. 5, NPH PACCMOTPEHRHE KOTOPOH
MOJXKHO BHJIETH, KAKOE KOJAOCCAALHGE KOJAHYECTBO: OPraHHYeCKHX BENeCTB Ha-
XOAHTCA B Bomax bBapelnosa wmops B BHae opranusmos. naankrosa. Koan-
uecTnro 6eaka koaebaercs n npepeaax or 1.5 no 6,5 Man. m, KOARYECTBO XKHpa—
oT 0,5 20 2 Man. m. Cpeanee 3a ron aas Geaka pasHO 4 MAH. M, AAS XKHPA—



24 B. A Huwoe

COOTBETCTBYIOT .
 OTMETHTH, UTO YKA3aHHHE BeAHYHHH .
| wan. m, Heoﬁiif:;youpeﬂen. KoanyecTso OpraHHYecKHx ueme:;g: :g:'-
ot i raHH3MAMH MA3HKTOHA B TEYEHHE roja, eCTecTBEHHO, _
b S 66 ONeHHTH 3HAYEHHE YKAaSaHHHX HAMH KOJAHYECTB, AOCTa
mmﬂ‘;ﬂ;ﬁm 9T0 KOoaHuecTBo Oeaxa, HaxXoAawWerocs B OPraHHaMax

naankToHa BapeHiosa Mops, NPeBHINAeT rOAOBYI0 MOTPEGHOCTH B 3TOM Belue-
cree scero saceaenna CCCP. . x

Table §

Buomacca naamkrona Bapenuosa Mops M €€ XHMHYCCEHA COCTaB (B MAH. TOHH)
The Barents Sea plankton biomass and its chemical composition (in million tons)

!1muumum1hmﬂt:ﬂmm

Cupod mec Cyzodt mec E_;“ Wnp Xnran 30aa

Raw welght Dry weight Protein Pat Chitin | Ashes
Hioms 41,9 7.0 43 1,3 0,2 12
June ' =
ASTYCT 63,9 10,0 6,5 1,9 04 - 18
Aagust : 2o
dexabps . 4 32 0,9 0,2 Ll
December 50 5 ATt 23
Mapr—Anpeas 1 0 0,1 0,5
March —April 135 26 . ” o
Cpeanee 1,1 0,2 1,2
Average 38,6 54 %) 3

Hecomuenrno 1o orpomuoe smadenne, KOTOpO€ B XH3HH MOPA NPHXOAHTCH
Had J0J10 NAAHKTOHA. %py,ﬂ;HD yKasaTb APYrod HCTOYHHK NHTAHHA, KOTOPHA
6ua G CTOAL MOMHO PasBAT. BOABWIOE KOAHYECTBO CAMBIX PasHOOOpPASHbLIX
AHBOTHHX, BOAOTE A0 PHO H MACKOMHTAOMHX, NHTAETCS HETIOCPEACTBLHHO
MAAHKTOHOM.

Haxe y takoft xummofi pubH, xax TPECKA, HETBEPTYIO 9acTh MHILH  CO=
CTABAAIOT NJIAHKTHYECKHE OPFaHHSMB, 4YTO Xe Kacaercs neAarH4eckux puo,
*dK CEAbAb, NMECYaHKa W Ap., TO BCE OHH HBAAIOTCH THIHYHBIMH NJ3HKTO-
AARBMA opramnamamir. Harwobaennoft namef aag MHOTHX KHTOB, KaK H3BECTHO,
ABIAETCA NAAHKTOH; Aaxe NTHUW No BPEMEHAM HAXONAT B HeM HCTOYHHK.
CBOero nutanua. Eme 66abmee xoruvecrso OpraHH3aMoB CylecTByeT KOCBEH-
HuM o6pasow 3a cuer (MIAHKTOHA, TaK Kak GOJAbLMIHHCTBO NHIMEBHX nenef
HAYHHAETCA C Hero.

Oanako ne roabko s PHINEYKA3aHHOM OTHOINEHHH HAC HHTEpecyer MHD
fi€aarnasn. Brosne ecrecTBeHHO BO3MHKaeT BONPOC O NpAMOM: HCTIOABBOBAHHH
OA3HKTOHA, KOTODHA MOXer CAYAKHTb HE TOABLKO B Kavecrtse TEXHHYECKoro
SCIIECTBA, HO ‘A HCTOYHHMKOM aAd. foayuenna sutamunos. Heavss oTpHuath
TAKXKE BO3MOMHOCTH MPHMEHEHHA €ro B BHae fIHIEesoro psewecrea, Mu ne

COMHEBAEMCA, 9TO BONMPOC 06 HCMONBLIOBAH MK MAanKTOHa OyAeT pemarbcn:
B Oanxafmey Bpesmeny,

7. NPOAYKILIHS - INIAHKTOHA BAPEHILOBA MOPH

OHFEAEJEHHE'np-nnanmn'renhunc-ru MOP# MOXKET NPOBOAHTBES PABAHYH KM i

cnocobamn, Cammu TPOCTHM 1O cymecTsy smeronom ABHAOCH OBl BHTHCACHHE
KOAHYECTBA Opramnveckux Belme

CTB, 06pasyeMbX NPOAYHEHTAMH B TeqeHHe

:gg:nuenmnm Bpemenn. Hecuorps na KAKymylocs npocroty sToro cno-
prtd, ONpEAereHRe npu nomomu Ero npoaykuun mogoema BCTPEHaeT croaw
ABHNE 3aTpyAHenns, ATO"NPAKTHYeCKH CTAWOBHTCA MOYTH HEBOBMOXHKIM,

#
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[lpu paccmoTpennu Bompoca agaxe B Haubosee npocro BHAE, MNPHMEHH-
TeAbHO K OTKPHTOR NAaCTH MOps 0e3 yuera BAHARHA Geperos, pemeHHe mno-
CTaBAeHHOM 3a7a4n 4Pe3BHYARHO CAOKHO. MB CAHIIKOM MaA0 3HAEM O AAH-
 TEABHOCTH ‘ H3HH OTACAbLHLX BHAOB OPraHM3MOB, KOAHYECTBE reHepauni,
H3MEHEHHAX B CKOPOCTH PaSMHOXEHHS B 3aBHCHMOCTH OT pasauuufi B cpese,
HAKOHEI, O TEMNE YHHUTOXEHHA B Pe3yAbTare NOeAaHHsd, HTOOH MOTAH npu
TAKOM GO/bUIOM YHCAE HEHIRECTHHX PEWIUTHL NOCTABALHHYIO sanawy.

Mbl aymaem, 4TO T e AdHHHE MOXKHO NOAYMaTh Gojee npocro 4 ¢ 6646~
WeR CTeNeHbIO TOYHOCTH NPHMEHEHHEM AHAMETDPAABHO NPOTHBONOAOKHOTO
Cnocoba, 3 HMEHHO MYTeM ONpeAeNeHHs KOAHYECTBA BEIIECTR, Gepymuxca
OT NMPOAYUEHTOB noTpebHTeaaMu pasHoro poaa. [lpasaa, ¥ B aauHOM cayyae
PCIICHHE BONpOCA HE CTOAB MPOCTO, KAK MOXHO . AyMaTh. CpaBHATEALHO
PEAKO MEXAY NMPOAYHEHTAMH H MOTPeOHTEAAIMH HAGMOAAETCA NpPOCTan 3aBH-
CHMOCTb, B GOAbmHHCTBE CAy9aeB KAPTHHA CHABHO 3aTEMHAETCH HANHIHEs
ONPEAC/NEHHMX NHIIEBHX [enef; KPOME TOro CYWECTBYET PAA OPraHH3MOB,
IHTAIOMHXCHE MPOAYKTAMH pacnala Kak NPOAYUEHTOB, TaK H KOHCYMEHTOB;
OTMETHM, HAKOHEW, 4TO H B STOM CAy4Yae MH JONXKHH PACHOAAraTh AAHHHMHA
0 AJHTEABHOCTH XHBHH, CKOPOCTH YHHNTOMEHHS H T. .

Tem He MeHee M AyMmaem, 4TO CPaBHHTEABHO HETPYAHO NPEOAOSETH BCA-
KOro poaa saTpyaHeHHs, ynpoumas onpejeredds H OTHACTH HX CXeMATHIHPYA.
CaMbiMB yAOGHBIMH PAROHAMH AAS STHX HCCACAOBAHHA ABAKIOTCH 3aAMKHYTHE
HAH TIOYTH  '3AMKHYTHE. BOJAOEMbl C MHONOYHCAEHHHM, HO OAHOOGDAIHEIM Ha-
cesennem, HanGosee G6AaronpHATHLMH B 5TOM CMHCAE BOJLOEMAMH RBRTCH,
BepoaTHo, Kacnmufickoe u Apaabckoe Mops. Bapenuoso Mope B caay csoeft
IUHPOKOH CBASH C OKPYXAICHIHMH MOPSMH MEHEe NPHroAH0 AAH HAMHX neaen,
OAHAKO BECbMa@ UEHHBIM OOCTOATEABCTBOM; B OCOGEHHOCTH 1O OTHOWEHHIO
K NMAAHKTOHY, ABAAETCA OAHOOGpasHe ero Hacenends. Kax 6mao yxasamo,
Onomacca soonaankrona Bapewuosa Mops - cocTOHT Wa 4/, 3 oamoro BHAAa —
Calanus finmarchicus. Ecan mu cONTEM 33 BO3MOXKHOE ONpPeAeAHTs AAA STOrO
OpranHaMa TO KOJAH4YECTBO - BEmeCTB, KOTOPOE HM. NOTPebJSeTcs B TedeHHe
OAHOrO rojd, TO TéM CAMBIM MB NOAYYHM BOSMOXHOCTH CYAHTH O roAOBORA
NPOAYKIUHH (HTONAAHKTOHA. BrnoAHe OweBHANO, 4TO NMOAYHEHHME - BeAHYHHH
MOXKHO CYHTATh TOABKO - OPHEHTHPOBOYHHMHK H BO BCAKOM CAyYae npeyMeHb-
WIEHHBHIMHA, OAHAKO HeCOMHEHHO,  9TO OHH MOfYT B CHAY CBOE# pPeAALHOCTH
CAYXHTD MaTepHaIOM JA8 pEemeHHs OCHOBHOM 3ajaqu — onpeseseHfs Opo-
H8BOAHTEABHOCTH MOpA.

Koan4ecTBO BemecTs, MOTPeGAeHHWX HAH, JyYme CKasaTh, YCBOEHHMX
KAKHM-AHOO BHIOM; XHBYUIHM B ONpPeAeeHHOM pafloHe MOpPA, MOXHO C TO4-
HOCTBIO ONMPEAEJHTH JHIUL B TOM CAY4Yae, KOrAa MK 3HAeM HE TOABKO KOJAH-
HECTBEHHLIE COOTHOWEHWA PAasAHYHBX BO3PACTHHX rpynn, H3MEéHeHHs B BO3-
PACTHOM COCTaBe JaHHOR NONyAAUHH B TeYeHHe H3Y4YaeMOro nepwoAa Bpe-
MEHH H CpEAHHEe BeCa AAf OnpeaeNeHHHX CTaAHA pAaSBHTHA HAM Cpynn, HO
TAKXKE H HHTEHCHBHOCTD OKHCAHTEAbHNX NPOUECCOB, CBA3AHHHX C XH3HeAeR-
TEALHOCTBIO OPraHHSMOB, . - _

B Hactosiuee Bpems MW MoxeM Cumtath, WT0 aas Calanus finmarchicus
BCE BHIIEYKa3aHHOe HaM OoJee HAH MEHee TOYHO H3BeCcTHO. Mu 3uaem xo-
AHYECTBEHHOE * pacnpesesesHe no CE30HAM PASAHYHHX BO3PACTHMX ~ CTaAMA
Calanus finmarchicus 8 pasanunbix pafonza apeHIoBa MOPSH, HMeeM TOYHLE
AGHHHE MO HX BECOBHM COOTHOINEHHAM H MOXEM ONPemAeAnTb HHTEHCHBHOCTH
AWXAHHA 8TOTO BHAA., B 9TOM OTHOWEHHH A0 HEAABHero BpPeMeHH MM pac-
HOAGTAAR AWML nanmwMi A, Pilitter'a (9), oanako wecoMHeHHO, 4TO ero
Onperenenne AnxareasHoro obumena y Copepoda spasercs upesMepHo npe-
YBEAHUCHHHM. . O6 3TOM ¢ NOAHOR YBEPEHHOCTHIO MOXHO 3aKAOYHTH HAa
OCHOBE TeX TWATEAbHBX: HCCACAOBAHHA, KOTOpHE GHAH HEAABHO TpOBEAEHN
B OTAGABHOCTH. AAS NATOR CTAAHH H 3peamx ocoGell Calanus finmarchicus
S. M. Marshall'em, A. G. Nicholls'ox u A. P. Orron (7 ) :

Mo paunmm ykasaunmx astopos norpe6aenne Kucaopoaa Calanus fin-
marchicus paxoaurcs s 60ALWOA 3ABHCHMOCTH OT TEPMHKH H OYeHb MaJA0
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SABHCHT OT HIMEHeHHR APYrHX. yCAOBHA cpean.. B YACTHOCTH, NPH NOBBIE-

. naTof
mmr Temneparypu ¢ 5° 2o 15° norpeGaenne kuciopoia ad le' BEE?! i
cTaiM® B OMMH 9ac yseawuwsaerca C 0,17 o 042 cu?, 7. BN Sy
B otHomenun BapeHunosa mops. H3BECTHO, WTO AMMJAHTYAA KOA epen S
M 3TOro XxoaoaHosoanoro OGaccefAHa OTHOCHTEABHO oO"e fin.
& gn MO3BOASET HaM ONpeAeAHTb Hmﬂ?::og;uifggggnmumm ke
# ] EE : ! 1
marchicus Bapenuosa Mops B PAsAHIHHE CE30H 083 cacs
A3 B OAHH 9aC JETOM i
8 xoaungectse 1000 sks. nnrpeﬁ.:nmr uﬂc..llnpu n e
As NATOA CTAaaAHH COO
aan 47 w2, a 3umoft — 0,29 cu®, wam 4,1 wxe. ! S
’ 7 Mz, a aumoft — 0,14 cx®, uan
creenno umeem aerom 0,19 cu?, wan 2, , g sl
€ACHHHX paHee JaHHHX JAerK0.ONnpeAeaHnTD, . _
nem?:r:gﬂg‘afam fm:[:mrckimrnunm-rcﬂ 167 z cyxoro ne%:;?ei.'r:gnggﬁa
K
ro 62,7°/, 6eaxa n 18,5°/, xnpa. ‘OTC!O.IH y3HaeM, 49T0 B
I:ml K2 cupgm semecrsa Calanus finmarchicus pasio 104 2, a xHpa 2:::5
Ha oxucaenne Geaka maer 104 X 1,28 = 133 2 kucaopoaa, Ha OKHCA
xupa 31 X 2,88 = 89 2 kucaopona. Takam o6pazom Mb ﬂnpene.uneu,.ﬂtrrn H!{
okacaenne | x2 cuporo semectsa Calanus finmarchicus naer 8 o61ef-cA0XK
HOCTH 222 2 KHCAOpOJA. _
3Has 9HCA0 3K3EMNAAPOB BIPOCAHX. OCOGeR B NATOR CTAAHH, 3aKAI0YAI0
meecs B 1 #2, MOXHO ONMPexeaHTh B NPOIEHTAX KOJAHYECTBO BelecTBa, OKH-
Caaomerocs -8 TeYeHHe CyTok. B pesyabTate npoHsBeAeHHHLIX BHYHCACHHA
AMeeM:

MATAN CTAAMAI  JCTOM OXHMCARETCH B *yTkH 5,79, cuporo seca

S = Mo " s = & -
s3pocane ocobu: aeToM - o ¥~ Oy iy .
3 s  3InMof ’ y » S8 -y .

Taxawu o6pazoM Mu MOMY9a€M BOSMOXHOCTH OMNPEfenHTh ‘KOAHUeCTBO Be-
HIECTB, OKACAAOMAXCA B TEYEHHE ONpPEeREAEHHOTO MEpHOAa: BPEMEHH, NpHYEM
AJHHHE AJAA NATOA CTaAHH HaMH OHAH PaclpoCTPaHEHH H HA BCE OCTaAbHBIE
CTaAAH DA3BATHA. ' ;

lNp# BuamcAennn pesyabtatos Sua0 NPHHATO, YTO. KOAHYECTBO SK3eMNAs-
poe Calanus finmarc H3MEHAAOCH DABHOMEDHO OT OAHOrO CPOKA HAMIAX
HCCAC1OBAHMA K Apyromy, APYTHMH CNOBaMH, 5TH H3MEHEHHs TNPHPABHHBAJAHCH
K apHQMeTHYIecKOR nporpeccHu. 3uas 6HoMaccy OTAeAbHHX CTamHfA PasBHTHA
nox 1 xx® nosepxnocrsy MOp3#, MOXKHO ONpPEefeIHTh KOAHYECTBO . BELLECTB, KO-
TOpoe 6HAO MOTPAYeHO HMH Ha OKHCAHTEAbHLIE MpONECCH B TeYeHHe CYTOK
8 HaMaJe H B KOHLE NePHOAA OnpereseHHOR AAHTEABHOCTH. 3TO .NO3BOASET .
AaM TNpH noMomH saemenTapHOf bopMYyAH yaHaBaTh CYMMY eXeaHeBHLIX:
TPAT, T. €. ONpPeNeAATE KOAHYECTHO BELIECTB, HCTPAYeHHWX AAHHOR CTagHefd
PABHTHA B TEYEHHE ONpeaeAeHHOrO cpoka. [locae -atoro ysmaercs xonmye-
CTBO BemECTB, HCTPAYEHHMX BCEMH CTAMHAMK Pa3BHTHA.

PH OnpejpereHnn  koauyecTsa BEINECTB, YCBOEHHBX OPraHH3MaMy, M
AOTKHH YIATHBATH He TOABKO TpaTy BewecTs Ha OKHCAHTEeAbLHEE npoueccw,

::gp::xme H ¢au1nqﬁtxc‘:e YBEAHYEHHE GHOMACCH B TeuyeHHe OnpeaeneHnoro
A4 Bpemenn. [loaywennme nanumye AR PAsAHYRHX  mHpoT Bapenuosa
MOPA npHBesenu B. TaGia. 6, : 5 il

YMMHDYA mnoAyvenHbe UADPH, MOXHO on CACAHTB, YTO KOAH
q4ecTs
BEIECTB, ycvoewmwx Calanus inn'mrchicus- i e ; ks

TEUEHHE ropa, Koaefaercs
9 Kpyrawx madgpax or .290 a0 480 m noa 1 wmal [puuuman 8o puuMa-

HHE, 9TO HammuMu HCCACAOBAHNAMA He 3aT OHYT: nepunoa
_ - OA MakcuManbHoro
PA3BHTHA MOAOAMX CTaauf Calanus ﬂnmnrcﬁpicua,- MH CHHTaeM mnoayvennne .

HHOCTH aas Gonee 10XHbx IIHPOT, rae uccae-
CTA Mecau nocae Havya -
CMaTDHBAEMOrO BAga, y 1L Ha/a pasmHOXeHHun pac
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alanus finmarchicus NHTaeTCA NPAMO HAH KOCBEHHO 3a.cyer
¢u1£ma:::nfa, TO nafm:uuna NONYYEHHBX AAHHBX MOXHO xupaxrepnanaﬁ:
seanuuny QaxTHYeCKOR NPOAYKUHH (QHTOMAAHKTOHA Bape_uunnn MODS. =
COMHEHHO, 4TO HAIUA JAAHHBE ABAAIOTCA NpEeyMeHbIIEHHHMH, TAK KaK, C OAH i
CTOPOHH, NPH HAMMHX BHYHCACHAAX ONPEAEAAAHCH KOAHYECTBA YCBOGHHHIX,
He noTpeGAeHHHX BeUleCTB, C APYroH Xe CTOPOHM, BCE pacyeThl BEAHChb MO
OTHOWEHHIO AHIIL K OAHOMY BHAY, NPaBaa, YpesBHYaRHO MMHPOKO pacnpo-
CTPaHEHHOMY H JAOMHHHpYWWIEMY B OHOMACCEe MAAHKTOHA, POAb XKE OCTalb-
HuX noTtpefaTe]edl COBEpPIIEHHO HE YYHTHBAJNACh. JHAYEHHE MOCAGAHHX, KAK
YKA3LBANOCH;, HE MOXeT OHnTb NpeyMeHbllleHo, B OCOGEHHOCTH MO OTHOLIEe-
HmQ X Takum rpynnam, xak Euphausiacea- m Amphipoda, a1 xoTophx MH
eme He pAacnoJaraeM TOYHLIMH AAHHBIMH 006 HX KOJHYECTBEHHBX COOTHO-
INeHHAX B PA3AHYHEE Ce30HH roja..

Hakowen, Heo6X0AHMO OTMETHTb, 9TO TOABKO YaCThb NPOAYUHPYEMOro pa-
CTHTEAbHBIMH. OPFaHH3MaMK . BElEeCTBA HAET HA MNHTAHHE OPraHHaMoOB HJA4HK-
TOHA; H3BECTHAA 9ACTH €ro NEepPeXOAHT B PacTBOP, APYras 4acTb —B AETPHT,
4 9acTh NOTPEGAAETCA: PASAHYHOrO POAA AOHHHMH XHBOTHBHMH H pPHGaMH,

Bce 3To 3acrapaseTr HaC CYHTATH, YTO HCTHHHAA BeJHYHHA (baKTHUYECKO/M
MPOAYKIHK (PHTONAAHKTOHA Dapenuosa MOpA A0AXHA GHTbL B HECKOABKO pas
Goasme TOR, KOTOpas onpeaeneHa HAMH HA OCHOBE H3Y4YE€HHA nOoTpebJeHHs .
nATaTeAbHuX sewects y Calanus finmarchicus, w BHpakaTbCs BeAHYHHAMMH
MOPAAKA HECKOABKHX THICAY TOHH Ha 1 xml

Mocksa, 1936,
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PLANKTON: PRODUCTIVITY OF THE SOUTH-WESTERN PART
OF THE BARENTS SEA |

By W. Yeschnoo

SUMMARY
L INTRODUCTION

One of the main problems among a number of works started by the State
- Oceanographical Institute (presently reformed into the Institute of Marine Fishe-
ries and Oceanography of the USSR) on the study of the plankton of northern
seas is the study of plankton productivity of the Barents Sea:

As far as the Barents Sea is concerned we had at our disposal, at the time
when the work was started, detailed data only on the qualitative compo-
sition of the phyto- and zooplankton. There were in fact no data whate-
ver on quantitative estimation of the plankton. This fact, naturally, made us
lay the chief stress.on the exact estimation of the elements of the plank-
ton. Considering” it an absolute - necessity to have a strictly differentiated.
material for the study of plankton productivity we estimated from the very begin-
ning the different stages of development, in particular for all Copepoda; besides
the size of organisms was determined, particularly for organisms whose growth
proceeds gradually.

Besides data on quantitative estimation of the plankton population in
different seasons of the year we want information on weight interrelations
for the plankton as a whole as well as for its separate components. The
first is easily obtainable by weighing the whole sample or determining the
volume thereof and subsequently  expressing it in weight units; the latter,
naturally, obliges us to determine the individual weights of separate organisms
different stages of development: This work was most thoroughly carried out
b{ B. G. Bogorov (1). The technical difficulties arising in the process
of determining the weight of minutest organisms, chiefly of the vegetative
ones, obliged us to obtain these data in an indirect ‘way— by calculating
the volume of organisms- and subsequently expressing it in weight units, For
the phytoplankton organisms these calculations were made by P. I Ussa-
tschev, for zooplankton ones — by us.

2. MATERIALS

Plankton samB!ing upon which our work is based, was performed during
the period from December 1929 till August 1930 (fig. 1). , |
All sampling was performed by means of a Nansen’s net of miller silk Ne 3

and Ne 25.
3. METHODS OF ADOPTATION -

The data obtained were then expressed in volume units; a cubic meter
being taken for such, Then the titre of each species and stage of :develop-
ment was determined; for the small species the latter was obtained by mul-
tiplying the number of specimens. by the average weight of organism or -the
respective stage of development, and for the larger forms — by the weight
corresponding to size, Finally corrections for the angle of deviation of line
from the vertical during haulage were introduced and thus the actual limits
of the layers were determined.

-
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4. GENERAL CONCEPTIONS

istribution of quantities -of

B W e :tuﬂy ulfl ﬂlﬁ?ﬂ}nl fplggib:nn{:e g\!n%rul concep~
fony, ac will siress it thage moments whith areaseiled fon fieiee SN
tions, ane Wt;ﬂ ﬁ“*“ 'R“t thoes mosen '
of the results obtained, ¢ ord .biomass* lias
beeP:utEim:nm:a%y':e:::- It; ttf: ptgg?gr?t;s'ufmcﬁatse:eit 1l1"4:.'*:515 u;egl t;: i'extpﬂ‘-‘::
\ : - ! in living organisms, that is to
b, bbby i subs:anﬁe in (6). In some cases this concep-
fousd 56 & gheewmomtd S NG _a::in 1] cubic meter of water for -
tion meaits: quantily. of substence: confaly 3 the botiom area for the ben-
ttltmhi!c g?ﬁiﬁ?ﬁ; {Eeﬁ#nsersqu;sm:ﬁnalﬁiuims meant the l.lﬂqtiit}ft of

; id misinter-.
pretation 1his: cooception shanld. evilenty, be htd TR DORE lotad o= o
D . ke Souce i ARG I;I }I; the quantity of substance.

We think it reasonable to- express y llim}lass -;15 e R
that is to be found at a given moment in living mgm;late il e
whole or in one of its parts. This definition may r ¢

' i iting the given basin and to any group of the same organisms,
e e e devel ent; In this conception .
or even to separate species and stages of development.: In l p o
the term biomass characterizes the generative properties of the w_hu e area l
question for a certain time interval. -Natural]y the biomass may be a single
one, an average yearly one, that of a cerfain season and so on. ;

We think to term .as tre the quantity of substapce-in-living organisms,
expressed in grams or .some other weight units, which is to be found per 1
cubic meter of water or per 1 square meter of the' sea bottom. The study of ;
titres allows us to compare the productive. properties of various b{ﬂtuﬁs- of the
same basin or of biotops of different basins. It is obvious that in this case,
too, the determinations may be singie ones, Yyearly average ones and so on,
and may be considered for the whole complex of organisms as. well for. some
group or species. : :

Finaily the quantity. of substance of a single specimen of some species
is best termed as the weight of organism.

By real production  [net production K. M. Strom (11)}) we mean that
quantity of substance by which the mass of organisms is increased du-rinf a
certain lapse of time. For a separate organism - this corresponds to its indivi-
dual increase in weight. For a species real production is equal to the increase
during a certain time interval: of the mass of the population of a species.
resulting from the. growth of organisms: and of their reproduction; The same
's applicable to the real productition of a genus .efc, or any ofher biological
group,

It is easy to see that the knowledge of the real production only is quite
insufficient in a vast number of cases, This is especial y so-with phytoplankton
orgdnisms, the zeal production of which is frequently expressed by a small
value in spite of the enormous quantity of substances produced by them during
the pericd of vegetation, This calls forth the necessity for determining ano-
ther conception — actual production [Production A. T ienemann (15], by
which is to be understood not onl:  the quantity of substances causing.the
incre f 2 . ) " g

ase ol the mass of organisms, but also the quantity which passes or may

Frzan ey 1o all kinds of consumers, whether be taken from ﬁva or dead
reanisms or from the products of thejs disintegration. °

All the above EfﬂfEd may be represented in.a schemes:

Substances assimilated by organisms
Breathing Excretion and dying Passing over Increase In mass =

10 consumers real  production
Loss of ofganic sub-

Honce Actual production
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5. SEASONAL VARIATIONS IN THE TITRE OF THE PLANKTON
OF THE SOUTH-WESTERN PART OF THE BARENTS SEA.

In the appended sections (fig. 2) is given the distribution of the plankton
titre for the Kola meridian from the Murman coast till 75°—76° N at different
seasons of the year; in the first in spring (June),in the second —in summer
(August), in the third—in autumn (December) and in the fourth—in
winter (March — April). All sections were  plotted thus: the short cross lines
on the vertical, corresponding to the given station, show the upper and lower
limits of each catch; the interrogatory mark shows the absence of material
for the given space for one or other reason; in each layer the distribution of
plankton has: been arbitrarily taken for equal. The computed titre of the
plankton is marked by a circle, its area being proportional to the titre value.
One square mm. has been taken for.a unit of surface, corresponding: -to ‘the
plankton mass of one milligram per one cubic meter ‘of water. The area of .
each sector corresponds. to the titre of a certain species or of a group of
organisms; the small sectors are fused into one group — varia.

hen studying the sections it is not difficult to see a number of peculiari-
ties in the distribution of the plankton. The first thing to be.noted is the
prevailing in all the sections of one of the Copepoda species — Calanus
finmarchicus; marked in the drawings in black. In most cases the titre of
Calanus finmarchicus exceeds by far that of all the other organisms taken
together. Not infrequently, especially in the summer months, all the plankton:
mass constits of this one species. On the average for the Kola meridian
the titre of Calanus finmarchicus forms in June about 887/, of the total plankton
titre, in August — 917/, in December— 69/, and in March-April —74%/,; the
year!g average -is 80°/,.

The other Cﬂﬁepeda, among which Mefridia longa and Pseudocalanus
elongatus are of the greatest importance, play in the life of the Barents Sea -
a secondary role; the titre of all taken together is only 5°, of the total

lankton titre in June; 4°/y—in August, 12°/,—in December and. 10°/,— in
arch-April;. the yearly average is evaluated at 8'/,.

Thus we see that the plankton of the south-western part of the Barents
Sea is constituted on the average of %/,, of Copepoda (for weight), only
'/1o Temaining for all the rest of the organisms. Among the latter the Euphau-
siacea should be noted (the yearly average being 5°/), Amphipoda (1%,),
Chaetognatha (3°/,); Coelenterata. (1'/,°/,) and Mollusca (1/,%/,).

As to phytulalankmn it should be borne in mind that its titre is not par-
ticularly great. It is only in June that it reaches approximately 1'/°%, of the
total plankton titre; whereas in autumn and winter its value is many times
smaller. However this is true for the average data of all the sections; in some
isolated cases the role of the phytoplankton may be very great. For instance
in June in the northern part of the section along the Kola meridian between
75°30'—76°30" N thé phytoplankton titre amounted to about !/, of the zoo-
plankton titre. Next it should be noted that the phytoplankton titre in the
period of its maximum development remains wholly unknown to us; there is
no material available for that time, all information beingbrief and disconnected.

More detailed data for seasonal variations of the titre of the main plankton
components-of the south-western part of the Barents Sea. are given insthe
appended table (table 1). ‘

The second characteristic feature- of the distribution of plankton in the
south-western part of the Barents Sea is the strongly conspicuous seasona-
bility in the vertical direction, which may be - easily seen from figures 2 and 3.
In June (fig. 2A and 3a) the whole layer of water is divided into two parts.
The upper layer from the surface down to a depth of 50—25 m. is densely
populated, containing.about 2/, of the whole plankton - population. This layer
remarqable for the high figure of its plankton - titre, differs widely from.- the
underlying water layers ‘with more thinned population. At this time of the
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fons kton occur in the surface layers along the
e m‘-td;c:nf?:n? ttl!?: safxrl:nlglrl: -coast to 74° N. Further north. no such ab-
2‘;{: dr:;er:gnm' in the vertical direciinn are observed, the distribution of plank-

: ven and its titre decreasing. _
mnhb:i.l;ﬁa? ‘;gt:re may be observed ig August tmgt'l'lg?ﬁ:ltlﬁdb?lb 6;*2?;]‘:&;&;2: |
. ! . trary to the |

two cases are not absolutely identical. Con [ i t in tlie dorthL ¢
- us plankton masses are distributed in. August in ort
- fu:fet;:nszzﬁu:.p%uthw:d from 72° N, where two months before a mighty
P | to be observed, the surface water layers in
development of plankton was to be : b f
August are greatly thinned. Another characteristic- difference of this time o
the year is the marked increase of the plankton titre in the bottom layers,
whici is conspicuous throughout the-section. In other words, besides the
great surface maximum there is another one, lesa.strungly developed, a depth
maximum; the middle layers are the most impoverished ones. :

The sinking of the plankton into- the depth of the sea begins in summer
and ends after a few months: in December (fig. 2C and 3¢) a strungly'str.esseﬁ
concentration-of the plankton is to be witnessed in the butgnm layers nearly
through all the section; only at the northern stations at 75°—T76° N a more
or less uniform distribution of plankton may be observed along the vertical
of the water layers. In the southern part of the section along the Kola me-
ridian the distribution of plankton in December is directly opposite to that
observed in June. At that time of the year the greatest part of population is
to be found in the uppermost water layers. In December nearly all of it has
moved downwards,

Wo may note the further variations -in plankton distribution when exami-.
ning the last section, - colnciding with  the winter period — March-April:
(fig. 2D and 34). At this time no acute fluctuations in plankton distribution in
the different water layers was observed. It is distributed more. of less homoge-
neously from: bottom to surface; it is only in the centre of the North-Cape -
current that characteristic increase in quantity of population is to be noted at
a depth of 100—50 m. :

The picture of seasonal varlations of the vertical plankton distribution is
practically easily explained. We have already - pointed to the great importanee
of Calanus finmarchicus in the plankton of the Barents Sea. It allows us to
compare the biology of the species in question with the studied phenomenan.:
_ The value of the plankton titre- in different seasons and at different depths
54 gjhject t:e -l;wlidelﬂuctuafimns, the range being from 1,5 mg. per 1 md to

mgs. m?,

The average value of the plankton titre in June is 206 mg. per 1 m.?, . in
August—230 mg per 1 m2 in December—8] mg per 1 m®, and in March-April-
47 mgs. per 1 m3, in other Wwords the mass of plankton in warm months s
about 3—4 times that uf-the-cnld-mngths. The average yearly titre of the
south-western part of the Barents Sea is 140 mgs. per 1 ms. In the appended

table (table 2) are given all data available on the plankton titre distribution
along the Kofa meridian at different months of the year, ;

WESTERN PART OF THE BARENTS SBA
OI:llthE basis of materials_ gblﬂined it is not difficult to determine the

The table of results obtained (table -3) sflnws th I i |
| j tion not
only of the biomass of the total pl | ” E’E“ﬂm S0l
mag of fis. mela ot ryolC B Plankton under 1 km » but also of the bjo-
n ihe average there are under 1 &m.2 in June about 31 ¢
o : ons -of plankton,
:?h:;:h 27 tons are re Presented by Calanus finmarchicus: in Augusg tht;nag-
- rﬂﬂs of plankion With' 43 tons of Calanus finmarchicus; in December—
ons of plankton with 17 fons of Calanys finmarchicus - and in March-
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CApni—11Y, -tens of plankton with 8/, fons of Calrnus finmarchicus. The
average I:lariy plankton bicmass of the south-western part of the Barents Sea
under 1km? equals 28'/, tons, of which 24 fons falls 1o the lot of Calanus
finmarchicus; in other words the plankton bilomass of the Barents Sea is
constituted to 84%, of the latter species characteristic for the northern seas.

7. PRODUCTION OF PLANKTOH OF THE BARENTS BEA

The productivity of the sea may be defermined in different ways. The sim-
lest method would be the calculation of quantities of organic substances,
ormed by the producers during a certain time interval. In spite of the seeming

simplicity of this method, its use in determining the production of a basin
meets with- such difficulties that it becomes practically infeasible. Too little
is known about the length of difféerent species, the number of generations,
variations in the rate of growth, dependence of variations in the medium
and finally about the rafe of destruction in result of consumption; to allow
us to solve the problem.

We think it possible to obtain the same data in a2 much simpler way and
with greater accuracy by applying the directly opposite method, i e., deter-
mination of quantity of substance taken from the different kinds of producers.
It is true, in .this case, too, the solution of the problem is pot as simple as it
might seem. A direct relationship is rather rarely -observed between the pro-
ducers and consumers. In most caseés the picture is strongly dimmed by the
presence of food chains; besides there is a number of organisms feeding on

roducts of decomposition both of producers and consumers; however it should
ge remeémbered that in -this case, too, we must have at our disposal data on
lenght of life, rate of disintegration etc,

However we think it possible to overcome aJl kinds of handicaps by sim-
plifying the determinatiop and somewhat schematizing:it. As has already been
meniioned 4/, of the zZooplankion -biomass of the Barents $ea is constituted -
by one species Calanus finmarchicus. If we succeed in determining the quan-
tity of substance consumed annually by this organism we shall be able to
estimate the. yearly production of phytoplankton. It is quite evident that the
value obtained should be considered as approximate, and at any rate lower
than the actual ones; however these values being real, they may supply ma-
terial for the solution of the main problem — the determination of the produc-
tivity of the sea.

The quaniity of substance consumed or more exactly assimilated by some
species living within a certain sea area may be accurately determined only in
the case when we know not only the quantitative relationship between the
difierent age. groups, the variation in the age composition -of a given popula-
tion in the course of a studied period of time and the average welghts for
definite stages of development or groups, but the intensity of oxydation pro-
cesses connected with the life. activity of organisms. -

At present we may consider that all the above mentioned is more or less
known to us about Calanus finmarchicus. We know the seasonal quantitative
distribution for the different stages of Calanus finmarchicus In the diffe-
rent reglons of the Barents Sea, we have exact data on their weight rela-
tlonship, and are able to determine the iniensity. of breathing of this species.

The data of S, M. Marshall, A. G. Nicholls and A. P. Orr (7) show
that the consumption. of oxygen in Calanus finmarchicus.is largely depen-

dent on thermics and hardly at all on their variations of the medium. For in-
stance with ‘the rise of temperature from 5° to 15° the oxygen consumption
for 1000 spesimens of the f{ifth stage increases from 0,17 em? {0 0,42 em.”
per hour, i, e., by 2'/, times. As regards the Barents Sea it is well known
l:lﬂl' the uTlpllludE' of temperature fluctuations of this cold water basin is rela-
tively small..
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| fe the Intensity of breathing -of Calanus finmar-
cﬂmmufﬂ:;:ﬂ B:Enh;mdmsmtwmuaﬂhym 1000 adult specimen 3
025 on 5 g s o i ot e, g we have s
5 ' . el L0 & _ Ty e ;
vely Elfﬂ nr::}ilt!{?wﬂ, summer and 0,14 ¢m?, urmgjl mg, n?'l{ltyul inter,
| kg o taw substance of Calanus § contains 167 K& f dr ;gt,‘ﬂ”.@.;
in:its turn B2,7%/, protein and 185%%, Rt Fr:}ti W
compute the quantity of protein in one kilogram of raw substunce. Calanus
Jinmarchicus which equals 104 grs, and the g.ulutily of fat—31 grs. da-
on o s ST e F A T cTReH e oxpas
I .f — x — = : g i
Efm; :,ri. of raw substance dlafam finmarchicus exiges. ultmtht:& B7s.
of axygen | A
dult specimens and imens of the fifth stage included
in Fé"m; ;’.J;n:mrw: determine th:pe;'!:ermtage of substance oxydized
Air the course of 24 hours. The results of the computations. are as follows:

Mk stige In vommer — 5.7%, of mw weight oxydlzed

[#th sge ln winter — 189, of aw weight oxydised

idalt specimens I sammer — 6,8, ol faw welghi oxydised
it specimens Iy winter — 54%, of aw weight oxydised.

Thus we are able lo determine the g}t‘antit)" of substance oxydised in a
certaln perind of time, the data of the fifth stage being applied to all the
cther stages of development.

When computing the resulls it was assumed that the quantity of specimens
of Calanus finmarchicus varied proportionally from one term of our investiga-
lions to another; in other wards (hese variations might be expressed in arithmeti-
cal progression. The biomass of each stage of development under eVery square
kilometer of the seg surface bl:lng Known, we may determine - the vantity of
substance spent by them for Oxydation processes in theé course of 94 hours
at the aning and at fhe end of a certain period This allows us to
determine by means of an elementary formula the  total amount of daily
trpense, e, tae quantity of substance spent by a given stage of development
daring a definite term. T &n we delermine the quantity of substance spent by
“le{ﬁ;! ntﬁ '}deve_lupment' The daty obtaimed are given in the appended
{able & 6).

Whesn determining uantity of substances assimilated by o i1sms we.have

0 estimate not only the expenditure of substance on nxy?:l!ilun processes
Dut the sctmal [rcresse fn blomass, as well, during a certain period of
ame. The values of req praduction of Calanus. finmarchicus al different . 1ati-
fudes for defiite terms are also shown in this table. The total vearly assl-
;ﬂ;?ﬁr}? ::1 lﬂuhstnnte.; by Calanus Sfinmarchicus ranges between -480 tons
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