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BECA H SKONOTMMECKHE OCOBEMHOCTH MAKPONNAHKTEPOB
BAPEHLOBA MOPSH

B. ,P* Ewﬂp_ﬂ

l. BBEAEHHE .

Hacrosumas paborta aABasercs npoacameuney ony$ianKoBanANE AaMM cra-
TER, NOCHAUEHNHY BLACHENRID BECOBOA XADRKTEPHCTHHH nasnkvepos Bapen-
nosa mopa (1,2). BMECTO ACCACAODANNA NANCHENRS RECH N0 CTAANAM passnTHN
A MAKDONANHKTEDPOB B AANHOR CTAThe 0 ¥oqecTee XPRTEPHA ,BOapacta®
BIAT pasmep Tead, ¥V 0peACTABATENEl WAKPONABMNTONA XOPOMIO Da3AMR-
"HMM  TOALKO anunHounwe dopun. [locse wx npespamenua 8 dopuy,
BHEUIHE CXORYK C QOPMON BSPOCAMX OPranusMon, TpvanG Gupser pacae-
SHABATH Adavvefmun pocT (Cmeny anuex # 7. 0.). dasars cpeauuft nec, we
YUHTHBOR PO3MEpPO ,DOOPACTA", ARARETCH HeULXecoOBpPAtNIY I METOAMYSCKH
HENPABNALHEM,. FI3AR4RE DO BECY PasHLiX PASHEPOB CTOAL BEINKH, 470 NAIL-
IOLANRE CPEANKM BHAOBWM HECON NPH BRANCACHIN GAOMICCH ILIANKTONS Hai
NRILL MADHKTORANGX Pl npUBeieT K OWROONHNN BHEOAAM.

Ocuornan 323a48 HACTORIKER POGOTH IARMOURETEHR @ NOIVICKHN BECORMY
XBPAKTEPUCTHE OCHONHEY MACCODMYX BHAOR Maxponsakrona bapenuosa uops
C TeM, MTOON MOKHO OHAO BHRCHITS CPCaNie BRCOBLE XAPEKTEPRCTHNN N0
PAasMEpHBM rpynngy.

dag paaa Gopu K ofasasesn CPIBRRATEALHO HeSOABIWNM MBETEPHIIOM,
BCALACTENE HEr0 fAoAyNenHue undps OHPEILAOT TOALKO NS NOPRADK
BEANIHNW neca oprannasos (ocobenwo 8 ovaowennn Coelenterata), Buacne-
HHe Goaee rounmx undp sacrasuac 6w Nac YPLIOWSANHO IATEMYTL HUCAL-
Aonanne, .

Muorouncaenine HOMePEHHE BEAHMAKE ! AECA OPraRHANOU MM AOCTAPS-
ARCH HCROALAOBATH AJMA BLINCHEHHS NAMEHENHA #ECA H BEIMYANN OPIEARINOND
B CBASH C YCTOBHRMH CPEAM, A TAKME HEXOTOPMX CTOPON SKOJOCHH opfa-
aRamoe, 129 RCRCTOPOMNErD BHACHEMHA 3THX BORPOCON BEOSXOANMO NPONE-
ATHHE CASHHAABNLX NCCABZODURMNA, KOTOPHE Aasn Ol MATEPHAL, OXBATMEZW-
miEf ¢ HywRnel noaRoTef secy roa B paaansiue pafonw sMopa. QOGpatorTanks
HBiEl HaM) mDTepRas we olasxaer Taxol noawatof. Tew we uenee on nospo-
AAET OCHCTHTE OTHACTH pavpardsaenwe npobaewu, Bonpock npoaouEnTe b
HOTTH AH3HH, HIMCHOHNR DEAHTHNN OPraRAIMa 8 oca3n ¢ ParToOpaMs Cpeiu,
BONPOC ONTAMAARHEX YCAOAHA CYUIECTRODANMA R APYUHE RBAMIOTCE Henbxo-
AHMMMHE JACNCHTAMH AAR QNPEACACHHA npoaywkTHBROCTA poaoems. Buecre
C TEM KOWANA W3 3THX BONPOTOD HMCET W CAMOCTOATRAMHOE INANCHMHE.

B raGanue cpeannx pecos uRPPE RAR opraunaMon secom me caviwe 10wz
nupﬁmeuu A0 0,1 a2, a pan opreenssos casie 10 Mz — 20 neans umces.

OAbLIYEMCH caywadu mupasints rayboryio Gasrosepuocts B, A, Hwnosy
82 NOCTOANHYIO NOMOWDL R NPEAOCTABACHHE MHOMHX ASNHWX, & TaXHe
JLA. Sennennny w A A, Ilopuruny on nenuue Coreri,
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Be60ab w— HEDAHLME CETAMH H M3JbKOBHM TPAJIOM.
B EANETDe, B O onserwBaeT NAKPOLIAHKTOR, £10_KOIEUECTED

'n'poﬁe OrpasEYRBaCTCE EIFHETHHMH EHBEH{IHPHH*_ 1z
inepnna GE:: %3 cesepuoro pahora (lll), no KOTOpOMY H::;’Lﬂn;:;;::
seTENe B OCENHEE cO60ph. B OCTaIbHHE BPEMEH3 TOAa STH ;)“ il
IhA1OM, NOSTOMY TPVAHO paCCHETHBATH Ha NOAYYEHHE T Py
anr;a:a‘ﬁ -E:?gﬁpfpa-,da (1), wu pa3siear.ar Bap—enuunn*uupe Ha pnnﬁpaﬂﬂuuﬂé
| —waAuPE paRoOR OXB2THBACT ApOCTPAHCTBO OT ﬁ}fyﬂHCgDPI][EPiZZEA*
75°N: Il —uenTpaisHuill pe#oE PacnoaaraeTcs MexmAv 1o—T1T°N; :N-— p
cufi pafion 3aHEMaeT cesepEVI0 9acThb Dapennosa MOp#, BHIIE ?? .

HanosmuaM, 9TO 3TH PEfcEN Pe3r0o OTARYATCA [0 TEMNepatd PHEHM VCAO-
gasy. _Li# nepsoro paioea XapasTepHb BHCOKHE H NOJOKHTE.IbHHE TeMMe-
0zTvpH, B CpelEeM 0K030 3. Bropouy CBOECTBEHHH GOAOKHTE IbHLIE TEM-
reparypu, B cpeisew 1°, ¥ TpeTheuy pafoHY —OTPRUATEALHEE, B CPEA-
rex —05".

Mo apyraM rEIPOJOrE=eCEZN J12HHHM 3TH DafHoBH OTAHYEITCH MeHee
cearo. Coaenocts B cesepso? =acTA bapeuuosa uopsa (a0 777) smeubue, 9es
e 0XkHOf ero 9acTe. HacumeEZEOCT KHCIOPOIOM O%€Hb BEAHKE NOBCEMECTHO
(o7 80 10 100" , & sacKmezz0), 52 FEKOTOPHX CTAELHAX OHa npesnmaer 1007,
Hzanue pH H3MEHAOICE JS€EL X270, K01e6.18Ch Bl BpeMs OK0J0 8.

Takex ob6pazod H3 plex $2x70pOB HAKOO.€E€ HIMEHYHBHIM ABIAZETCA TEM-
Leparypa.

3. METOJIHKA

OcofenrocTb0 ACCTE€I0BaHAZ RECOBOR X2paKTePECTHKH MaKpONJAaHKTEe-
POB #ABARETCA POAMOKEOCT: BECTH HHAHBHIVATbHEE B3BEIMIHBAHHA KaXAOro
opramE3va. JT0 EMeeT 3EISETEIbHOE NPeHMVIIECTBO 1O CPABHEHHI CO B3Be-
ﬁnauneu FPVITiE OPrag#3Mos, 9TO NPHXOAWTCE Jeaath Aaa 60Jee MenKHx

pM.

Matepnan onpeaeazacs raaeswd o6pason Ha Chpofl BeC ¥ paaMep Teaa.
B HEKOTOPHWX CIVHAAX VIZIOCH OnpeneanTh H cvxofl pec. [IpH B3BemHBAHHH
E2 CHpoft BeC OGCYIIABAERE BCER BHAMMON BIArd C NOBEPXHOCTH Tead Npo-
AZBOARAOCH QuABTPORATLHOR Gymarof. [IpH BapemHBaHHH HMENO MECTO 3Ha-
SETEIbHOE KoAebamHe pecoB. IT0 KoaebaHHe NPOAOAKIAOCH HEAOATO, GHCTPO
A2CTITIAAO HEKOTOPOE paBHOBECHE, BO BPEMA KOTOPOro M AEAancs OTCHer,
Obuano nocae 3 uMun. pcuapenwe HauHHACT VCHAHBATLCHA, H HA TIPOTAKEHHH
10 wwu. oprasusu Tepzer 307/, peca. Onut (cx. pre.), nposesennuf (NpH y4a-
cux T. &. lllanoeo#) man Themisto abyssorum w Thysanoessa inermis
BOATBREDAAACT 95T0 HAOAOACHEE.

_ Utuenennne panee (1) mexocratku onpesesenns CHpPOro Beca B HOAHON
MEPE OTHOCATCA W K HCCACAOBAHAIO MAKPONARHKTEPOB. B CBA3H C STHM MOKHO
:n::::::, amg“ PH STHX ONPEICACHHAX BCErAa NPHMEHANACH OJHHAKOBAS

- JCODEHHO BAXKO TOTYAC JKe Nocae o6CY mHBAHAA (RALTPOBAALHONM

iiﬂﬂrﬂﬁ "EPEHU{'HTB ﬂpOﬁ? OB H DN qeT
ﬁ.. L HA HaIDK BeC

Jﬂ:‘lzy:enue CHpOro meca ycuaenno nponaramampyercs A. [N BrHuorp a-
» ORHAKO NOAYAHTE CPasHuM L€ AaNHLe AAR OPraHH3MoOB, pasublx no

BEANTHH y
irc,n,,,i*ﬂf;’”" H KOIHSECTBCHHOMY COCTaBY, B pa3iibiX Aa6OPATOPHHX
- b Tpyano. Tostouy aannue cuporo seca sBARIOTCH AHMIL H-



- : " & . 1 = L el oy = -
Ly o - & A - g # R - Y - : =
i 1 i b _-",!' - -:' -':"l'l_l ! ::,E'E;rr - ;: 'a - ;5-1 = v f _1:'
- " i, - e W 5 . - #
] . . . 4 - : . £

N SN o ot g T ’

Beca u 3xoA0zuvecKue ocobennocmu xnnw' 1K) Bapengosa MOpR 7

o : TN 3 _ |-_',:?‘~:.'.!.l i Ay I L0y DA A

pamu,  ONpejeAfiolHMH TIOPANOK Beconoft nqugﬂ; , OpranHaMa, 8 5. AaAb-
gefilluéM Mbl CYHTAEM Henﬁmj,uuuu' nﬁﬂsﬂuhune;munnaﬂue CyXoro seca
opranHaMoB, B sToM caydae uHdpu 6yayT Gosee Hamexpu. [1pn co6MmoxenuH
HEKOTOPOTO MHHEMYMA YCAOBHA OHH GyAYyT BNOAHE CpaBHEMH. OAHAKO HacToO
matepran (kak ¥ B HacToswefi paGore) HEOGXOARMO K COXpaHHTL AAS AAAL-

/4
o0}
55

0

45

30|
25 | ,
20 | |

5 | ~———

10 L
gif 2.3 4% 6570 -9 0 2 13 141516 17 1819 Zrom

Wsuenenne seca Thysanoessalnermis w Themisto abyssorum
NPH BHCYWHBAHKMH B Tedcune 20 uuA.

O6onaseuns: I—Thysanoessa inermls; 2—Themisto abys-
s 0rum. '

Vadation weight of Thysanoessa inermis and Themisto abys-
sorum when drying for 20 minutes. Symbols: |—Thysanoessa
. inermis, 2—Themisto abyssorum.

. mefimux mccaemosanuit. Kpome Toro 6GHOMAcca. XKHBHX CYMECTB BOROEMA
B HACTOAIEE BpeMs onpeaensercs B CHpPLIX BECAX. B cray sToro onpeaeaexHe
TOALKO OJIHOrO0 CYXOro Beca MAAHKTEPOB NOKA HEBO3MOXKHO. ¢
E.B. Bopyuknuu (3, 4) 6una npeAnpHHATa Goabwas pabora € ULABIO
NOAYYEHHS PASAHYHHX KOS(PHUHEHTOB, CHCTEMATHIHPYIOULHX onpeaeacHne
seca. B peavabrare nposeaexnoft pa6otn E. B. Bopyuxkuil npHXOAHT K Bhi-
BOAY, 9TO NYyTEM METOAOB ONPEACACHHA CHPOrO BECA NOAYUHTD CpaBHHMHE
pesyabTaTH HeBO3MOXHO. [luTanch YAYHUHTS NONONEHHE,  OH NPHBOAHT
MHOFOYHCACHAKE . TPAQHKH, AOMKEHCTBYOIHE YHAQHUHPOBATE HeAOCTATKH
METOMHKH H CAeAaTh UM(pPH 6oaee cpaBHuMuMH. Oraasas xoaxHoe padore,
nposefennoft E..B. Bopyuxus,  Mbl: AyN3eM, ;¥TO HCOOABIOBAHAS nonpa-

BOMHWX KOSQHUHENTOB He yAy€wHT Aeaa. Buecenuue nonpasKn HMEOT

.
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o%ens jﬁﬂt npHMEHeHHe. Tas ApyrEX OpraEE3BMOB, 3 TAKXKE AAS TeX Xe

CawuX, BO Pa3Hof BEANYNEM N B Pa3HbHX YCAOBEAX, MW NOAYYHM DasAHYHEE

soupasosEHe KOSPENNeRTH. Bosswey XOTH OH mpHMep npHBeAeHAs OOCYmH-

pewenn. Bonpoc Ge3syCAOBHO BAXHHE, # MH CaMH Ha HEro
ot :J.“g):g::; XAS pasHMX OpPraEH3MOB, B CBE3H C HX seanunHOf, ¢op-

NOKpOBOB AXHBOTHOIO, NOAYYEHHME aanHne OYAYT He-
::'::::- cﬁé’ﬁ:ﬁ.mum Copepoda mam Chironomus nocae MHHYTHOIO
nx oOCYmMHEBAHER, TaK kKaxk crénesEb OOCVIIHBAHHA NOAYYHTCH pasnas. UAHAKO
CpE H3BECTHOA TPEHHPOBEE IOCTEra2ercs HeKOTropas eamHooG6pasHOCTH Aef-
cTeus, H UAQPPH mOAVRAWTCE BNOJIEE CPaBHEMHE. Tak, NpH B3BEIUHBAHHM
mecTH 3k3exnaspos Jhemisto abyssormm NOAYSEHH CACAYKIIHE O4eHb GAH3-

xEe pe3vabratu (raba 1)L

Tabauga 1
Table )

(pasnemue nosvopmiix exsemuzanuf (cwpofl sec 5 xz) Themisto abyssorum :
Comparison of repeawed weighings Themisio ﬂjfmm (rew weight in mg.)

Meproe espemmpaewe, . . . 15 S 7 31 18 15
First weighing _
Bropoe mascmermaswe . . . ., 19 4 6 31 17 17
Second weighing

3710 v6exnaeT EaC B BOSMOXEOCTH, B H3BECTHHX npeaeAax TOYHOCTH,
FOIB30BATLCA NAHHHME ONDEXEAeHEZ CHPOro Beca.

B paborax E. B. Bopymxoro 3aTPardBaeTCd OYE€Hb BAXHHA BONPOC
0 ,EAB0M" H ,popwaraEoBox* sece. J[las macrosmef paboTH MH NOAbL3O-
o nCh MATEDHAIOM, QAKCApOszaENM B (opwaiere, Kpowe Toro o6pa6oTka
Oi3a nponssesema He Cp23y noCse OKOHYAHHS SKCOEAHUHH, YNOMAHYTHA
EBTOp KPHTHIECKH OTHOCHTCE K (POPMANHHOBOMY BECY, NPEANOYHTAS EMY
=es0ft Bec. HecmoTps na psa TCOPETHYECKHAX NPEHMYIIECTB XHBOrO BECa MM
S°F XE PEHTENbHO BHCK23HBZEMCE 332 (DOPMAAEHOBLA Bec, CoobGpaxenns,
=#CTaBIZIOUIHE HaC BCTaTh HA 37V TOUKY 3PEHHA, TAKOBH: B MOPCKHX YCJA0-
CEEX OCHOBHHM HCTOYHHKOM DOAYYEHHS MAaTE€pHaAa ABAAKTCHA SKCNEAHIIHH,
Ilpozssoauts paemnpanpe g SKCOEARIHORHHX VCAOBHAX HEBOSMOXHO. Ecax
MW OCTAHOBHMCS E2 AHBOM BECE, TO TEM CAMMM M OrpaHHYHBaEM aCCOPTH-
MEET OPrauvaMaMd, XHBYMEME BOGIH3H CTaHuef. ITH OrpaHdYeHHs He no-
,mtm-r OpAMEHATE 5TOT wmeTOX B HIHDOKOM wacmTale npH HCCACHOBAHHH

» NOATBEpZEI2€TCE, 9T0 POPMAAHHOBHA Bec nocae Hacrymnae-
HEs .ynt;ﬂqnaurn' nepacaz (vepes wecsu mocae bricaunn B B QEKCALMAX
pR2aABYHO KOHUEHTpanKK) wensercs ogems HE3RAYHTEALHO,

OBIIEE 3AKNHOYEHHE

1.
len%iiizii Sadanach macrosmed paGorH sBARAOCH NOAY4YEHHE BECOROfA
#op. Hayqenge pasxepon o PCACTaBRTE R MakponaankTona Bapennona
€ daxropauy cpe,fr?la "iﬂﬂ;ﬂopgen:zmn B TE9EHNE roaa, ocobeHHO B CBRaH
’ CTaBHTL K Me
daTepDHaA, =
ba PHAI0OM mocayxuan PAARYHEE NPO6H NAARKTON

E Dapennosoy y mecrt 8, cobpannue
paage.uu Ha Kn:ffg ol PEHHO B TeyeHwe scero 1930 r.
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CYHTACM BO3BMOXHBLIM €10 NOALBOBATLCH AJA NOAY4EHNAs unudp, onpepeAsoOmex -
nopsaok seanunnu. C apyroft OHH, AAA PASAHYHMX neAel, HEOGXONHMM .
JAAHHBIE HMEHHO MO CHPOMY Becy. HyXHO OTMETHTH, 9TO npH 60ABIIOM MaTe-
prRase uUM(PPH CHPONO BECa YKAAAHBAITCA NAPAIIEALHO MZMEHEHHSAM pas-
Mepa, CACAOBATEAbHO, HBAANTCA HagexHbiMM, [lomsTHo aas noaysenns
TOYHHX CPABHHMBX ASHHHX MO BECOBOA XapakTepHCTHKE BHAa HeoOXOAHMO
KpOMe CHpOro Beca MNOJAY4HTb JAOCTATOMHO OGAABAHE JNAHHLE 110 CYXOMY

BECV OpPraHHsMOB.
4. B npouecce nacroameft pa6ote nposeaeHo oxoao 3000 sspemmnBannf,

B pe3yAbTaTé Yero mnoAy4eHa BecoBas XAPAKTEPHCTHKa 22 BHAOB
MakponianktTepos. I'aasHoe BHuMaHHe Ouno yaeaeno Amphipoda, Eupha-

slacea # Chaetognatha.
5. BusiBleHH CpeAHHE BECAa H PA3MEPH PasSAHYHHX MAKPONASHKTE-

pos bapeuuosa mops (raba. 2).
Tabaugya 2
Table2

Cpeannit Bec M pasmep Makponaanxkrepos Bapenunosa mops

Average weght and size ol macroplankion organisms in the Barents Sea

Cupod pec Cyzeh sec |  Puwep

Hassanme » x2 » » x

¥ Species Rew weight, | Drylwaight, Size,

ny. my. | mm.

Themisto abyssorum . 4 .70 s o 4 6 0 o 0 ¢ 0 4 o 11,0 32 6,6

Themisto libellula « « & o v s s e 0 0o v v v v o 46,0 16,0 11,0

Hyperla. galba « o5 oia s.0is o8 o a8 ¢ wis 3 @ i3 - 53

Thysanoessa inermis . « o o ¢ o s s s o 5 « = o 21,0 1 -_ H,0

Thysanoessa faschll ., o« o o 0 o ¢ 6 ¢ ¢ ¢ 0 ¢ o s & 41,0 = 2 140

Thysanoessa longicaudatd « o o o « « 5 o s « o & & 52 l 38 6,8

Thysanoessa DEGIECE « o ¢ o s o o o o s s s s s 84 - 83

Hmnytﬁph:ﬁunnﬂegiu............ 41,0 B e 15,0

&dﬂaﬂa.gl@_...-'.:-]...--..'....*1 11,0 —_.| 17,0

Krohoall BAmSts C ' o's 5 ¢a 0 ik o o 68 s aie 8.4 - 18,0
] .

1o OTACABHMM DASMEDHHM TFPYNNaM NOAYNEHA CAEAYIOMAN BECOBAR XapaX-
‘TepHcTHka (Taba. 3 :
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6. Haytenme npoxorawresszocrs xmauw M2XPONAABKTEPOB Dapenuosa
MOpR® noka3ano, w10 .Meganyctiphanes norvegica, Themisto ab ssorum,
Thysanoessa incrmis, I'hysanoessa raschii, Thysanoessa longicandata, 5“’

UAKA KAIBH STHX OprasEawos ABYITOXHIHNM. ¥ Themisto abyssorum, Thysa-
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Jipyrie BHAM TMPEACTABACHM B 'HALIEM MATEPHAXE OTHOCHTEABHO CA260 W
CYAHTb O NPOAOAKHTEABHOCTH HX JHIHH HEBOIMOXHO.'! - .

7. B CBASH C IMKAOM “KHSHH CTOHT H CE30HHOC M3MCHEHHE BECAWNTYNEM
opraHuamos. Cpefnss BEAHIHHA H BeC MAKPONAAUKTEPOB MERFIOTCA CAe-
AylomuM o6pasoM (Taba. 4). -« it FITAENE. NP A |

. : n ol .u*.‘_. [AL SR LY Taﬁmi

' & | i _: fors & Table 4
: HiMenente CPeAHEro Beca H pasumepa Makponaasxrepos Bapenmoma mops = 1930 r.
Varlation in average weight and size of the macroplankton organisms of the Bareats Sea in 1980,

TS Opranwswm l l : F
Mecumu esia essa | esas tip hames >
1930 r. Inermis raschil TI neglecla | mervegica abyesornm | clogass | hamsta

Montks of 1920
Jexabpe—Susape : 15* 35 45 6,7 40 20 75 33
December—January} = 9,6 13 6,7 19 15 85 16 9
deppaas—Mapr . _?_‘2__ 85 34 29 47 26 17 59
February—March 10 18 6,7 T3 16 7.0 24 18
Anpexs . . .. .| 18 3L 37 61 | 25 19 | 10 | 48
Apil 99 13 6,6 79 13 M | B | 7
s o« o 0 o 0| 49 66 80 | 2 57 80 | 88 | 89
June | 14 8 8,0 il 15 62 | 15 | B
ASTyct ... .. 21 45 85 | 18 e AT PO
August 9,2 1 69 6,4 6,2
Cenrabps . « « & _‘a:ll s _2_9 s - 8.4 = s
September 17 12 60
Hosbps . . . . .| 19 56 9,2 15 145 49 W '
November 10 5/ 86 12 21 1l
Cpeaurfi  cuipoAf

DO N AR RS 44 - 8 43 1 85 | -
Average raw weight,

mg- !
Pasmep B MM

8. B pacnpeaenenus no rayOGHHe HMeerca oOAHA 06mas AAA BCEX BRAOS
3aKOHOMEpHOCTh. Bce BHAMW, NpeAcCTaBJeHHHE B HameM MaTtepuaxe, ABHO
NPeANOYHTAIOT JAeTOM rAyOHHHHE CAOH, 3HMOR —B TEMHOE BPEMS — NOBEpI-
HOCTHHE. Oco6eHHo ACHO S5TO BHPAXKEHO Yy OPraHM3MOB CpejHero H Kpyo-
Horo pasmepoB. Meakne (MOJOABIE) OPraHH3MB AEPKATCA MNPEHMYHIECTBEHHO
B nosepxHocTHoOM caoce. CraeposaTenbHO, MEHAETCA H CPEAHAR BEAHYHHA
OPrafn3MoB; 3UMofl OHa NOYTH OAHHAKOBA BO BCeX CAOAX, & B CBETAOE BPCMA
roaa ona 6oabiie B rayOHHHBIX. | ;

Ce3oHHWE NepeMeuieHdsi MAKPONAAHKTOHA, OCQGEHHO ,KPHAR®, HrpanT
raasuefiylo poab B onpeaeneHun OGaTHNATHH OPraHHIMOB, NPHYEM MH AY-
MaeM, 94TO STO CBA3aHO C GHONOrHYECKHMH APHYAAAMH — NOAHATHEM OPramu3-

MOB B NMOBEPXHOCTHWE CAOH AAA PASMHOXEHHA H OTHOMICHHEM K CBEeTY. C&"

3OHHHE H3MEHEHHA OCBEIIEHHAA B NOJAAPDHHX MOPAX HMEWOT Goabnoe SHaveHHNE

AAfl BEPTHKAABHOTO pacnpepeneHds nAAHKTOHA. [IpeAnoNOXHTh, HTO SAECH.

HMEeeT pemapmee SHaueHHe TeWNepaTypa— HeAb3H, TAK KaK OOABMRHCTRO
OPraHA3MOB XHBET HPH CAMHX PasAHYHHX TeMMmeparypax, a Ce30HHOE H3Mes
HeHHe MecTOOOHTaHHA sBasercis o6muM. HMurepecno, 9TO TpPeCKka MNHTaeTCH

e ——————————

* B UMCANTEA: 1IOKASAN BEC B M2, B SIMMCBATCAC — DAIMCD B MM, - 2T
* The numerator shows weight in mg., the desominalor — in mm -
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aeTnee : MH— KpHAEM®, 9TC
BpeMs APYIHMME NAIHKTHYCCKHME Paxoo6passm

:uoprr uP;unrfuuux €ro CKXOMICHHAX B OPHAOHEHX CI0SX B CBETAOC

: 9. Hs daxropos raasHefimEME (8 mpeaexax Hauwero HﬂT:E:MI
g0 DBapesToBY MOPID) KBASOTCH TEMNeparypa ® rayGuma. Jlpyrue daxkTopH,
¥ax KHCAOPOL, AKTHBHAN PEAKNHE H COJCHOCTh HE OKAa3WBAIOT, NIOBHAHMOMY,
CHABLHOr0 BAHAHES HA YHCAEHHOCTh. BCe 3TH paxTopu o9eHb MaN0 MEHSAHChH
xak 00 pafoHaM, Tak H 0O BEPTHKAAbHNM CAOANM, Gaarosaps uemy Ou.JI0
TPYAHO YCTAHOBHTH HX BAHSHHE Ha OPraHu3uH. /LA OUEHKH 3HAYEHHS AAHHOrO
$axTopa MaTepEar Pa3bHBAICH HAMH HA yCAOBHHE PAIMEPHHE (Bo3pacTHHe)
rpynne. JleAars 370 coBepmeHHO HEOOXOAHMO, TaK KaK 3HauCHHe AaHHOrO
$AKTOPa MEHAETCH C BO3PACTOM, H 5KOJAOTHA PAIAHYHHX BO3PACTHHY rpynn
MOAET OTARYATHLCS TAK Ae CHABHO, KaK IKOJOrMHs PA3HHX BHAOB.

MeaxHe pa3sweps (MOAOAHE OPraHH3Mbl) B OTHOWEHHH TAYGHHH AEpKaTCH
EPeHMYMEecTBeH=0 H0BEPXHOCTHHX caoes (100—0 x). Opranuauu 6oaee kpyn-
EMe COBEpPIIAT 3IH2AYHTEAbHHE NEPeMelleHA] B TeYeHHe roja, 3aHHMas B pas-
moe spess (cu. o 8) pa3dgue CA0H. ITH CE30HHHE H3MEHEHHS B HACeNeHHH
PRIIHIHNY C102B CHIBHO BYAIHPYIOT HE TOABXO 3HAYEHHE TAYOGHHH, HO AaKe
¥ 3@adeHde Tewnepatypu. boabmaHCTBO npéicraeateaefi kpuas — Themisto
chyssorum, Meganyctiphanes norvegica, Thysanoessa inermis w Thysanoessa
longicaudata—s &0 NPeANOIHTAET ,BHCOKHE® (B YCA0BAZX Bapennosa Mops)
resnepatypu 8 2—:°. U3 aux Meganyctiphanes norvegica npeanountaer Tem-
sepaTtypu eme OGodee BuCOkHe B 3—5° K 570f &e rpynme npHMHKaer
e Sagitta elegans. Krohnia hamata 1epAHTCR HECK01bKO OCOGHAKOM, Aa-
s2x GoabmHe KOAASECTBA H NDH TeMmnepaType wesbie 2°.

Tewneparypare ycioBEs B 2—4° ABAAIOTCS ONTHMAILHHMM 118 BCEro
ITOTO KOMIMLIEKCA K2k B OTHOMEHHH YHCAGHHOCTH, Tak H BEJAHYHHH OpPravmMs-
w08. Cawa no ce6e BeaHYAEa OPrand3Na He ABAReTCH XapaKkTepHCTHKOM onTH-
MZFLEOCTH VC10BZA. Beawuwna opramdaua XapaxTEePH3YVET AHWIb BO3PACTHYIO
CTYOess H MOK23WBAET AHIELHHHA UMKA J3aHEOro BHA3. B 33BHCHMOCTH OT
BO3PACTa ONTHMAILHHE YC10BHA OvavT MeHstbes. Taw, rae Huelorcs onpe-

- ACACHHAHWE BO3PACTAHE CTA1HH, N0 BEIHYHHE OPraHE3MOB MOKHO OLBaeT

CYAATs O 61aronpeATHOCTE VCIOBHA Cpeam.
) :Knaﬂennuf-t* a2y HEOOXOAHMO PacCCMaTPHBATL B CBH3H C TEYEHHAMH, OCO-
€HEO C HOPAKANCKAM TEYeHHeM, DIHCHBAOUIEM GOALMOR Kpyr 8 bBapenuo-
BOM MOpe.
Hwes marepaar arms no paspesv, a § -
. v, € 00 CeTxe, O49€Hb TPYAHO CYAHTH
O 3H3AICHHH Tevesna. HaweTHBmAACA CBA3bL BeIHUHEHL ﬂpraﬂuaggn C pa)::npe-
ACACHHEM TeqeHEdA B oTHOmeHwH 7 khemisto abyssorum w HEKOTOPHX ApYrHx
BAX0B TOBODHT O BO3MOAHOCTH Neperoca ¥ H3 0O \
AHOro paf j
" p;?fcre B TEYeHHE 3TOr0 NepeHoCa. bap PARORA R ARYERA
ATEPECHHM 2BAFETCA TO, 9TO pax dopx (Thysan ; :
s e 1 ) ysanoessa inermis, Thysa-
a j?l):‘ uﬂglfaﬂ;ﬁ%\ {(ns'rhnm hamata, Sagitta elegans) no xpasu Tewenuf
o D4 4N KpynHee, 9eM B LECHTPAAbHOR 9acTy MOpH.
ni;{;m‘ |:n|‘i CPABHEHHHE BEIHYHHWK OPranmH3MoB H3 HEATPAABHOIO H
e “gap:::;rgag:&: elegans, T.gemisfo abyssorum u HEKOTOPHX APYTHX)
LARO, B HeHTPaIbHOM, 0JA€e Xxox0An0BO AN ' ;
_+ OM 0 -
-::z :T 10 cpasHenaw ¢ Goaee TENAOBOAHKM —OEHHM. Tay punﬂ’ Emaanﬂag:n
aa;iuln]anne OPOHCXOAMT Ba | MECAL; NOYTH TO Xe g y H:':KDTOPHX APYTHX
nmua-a H:::;:unn}, 3T0 OGBACHACTCH OCOGEHHOCTIMH 3KOAOTHYECKOrO 110-
g f;;‘:,‘:;""ﬁ”':ﬂﬂai"““" B 601€€ X0N0XHOBOAHOM EHT PAABHOM
Them: CTPpHYECKHA "anains ma pacosuft cocTa aan

abyssorum w x5, ne xa
. er
JTRX AByX pafionoe g PaI::H, b WHACAGHNA OpraHHamMos

Mocxea, 1925, B AL
1 Cu. 'Iﬁ-uh._j. . e _.1 - -' -
'y S2XYT8
imacroa mug BMoyesl tCxoREC Cunprona K, Cyrommull x0x nwranug Tpecky
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WEIGHT AND ECOLOGICAL FEATURES OF THE MACRO-
PLANKTON ORGANISMS OF THE BARENTS SEA

By B. G. Bogorov

SUMMARY

I. INTRODUCTION

This paper is a sequal fo those published earlier deailng with the
getermmaﬂnn of the weight characteristic of plankton organisms of the Barents

ea.

The aim of this work is to determine the average weight for organisms of
different size. For age criterion we have taken the size of the body, due to
the fact, that the stage of development of plankton macroorganisms, having
passed the larval stages, is not easy to determine. :

For determining some features of ecol and of the interrelation of size
of organisms with the medium we made numerous measurements and
weighings of different organisms. A special material is needed for elucidating
the questions mentioned~ above; however, we endeavoured to obtain some
data of approximate character, bearing in mind the importance of investi-
gating the length of life and interrelation of organisms with medium in
order to determine the productivity of the sea.

For quite a number of species the material at hand was rather scarce, but it
gurs some figures on the order of weight of the organisms (particulardy in
Coelenterata).

The number of specimens weighed is shown In the tables, these data allo-
wing us to determine at once the degree of accuracy of the given average
weight. In cases when the figures were obtained from a small number of
weighings these figures are given In brackets.

In tables of average weighs the figures representing the weight of orga-
nisms not exeeding 10 mg. have been averaged to 0.1 mg. those exceeding
10 mg—1o0 whole numbers.

Since this short .summary is too limited to give a detailed exposition
of the russian text, we direct those interested in separate species to tables
and drawings -with translated headings. The russian letters on the drawings
mean: sz — milligrams, su— millimetres, sk3.— number of individuals.

\
II. MATERIAL

We used for the present Investigation the material, supplied by the Barents
Sea plankton catches of the Institute of Marine Fisheries and Oceanography.
(formerly the State Oceanographical Institute), mainly of 1930.

The material was collected chiefly by means of a Nansen’s silk net No.-3,
50 em. diameter partly with an egg-net 80 cm. diameter, and a fry trawl.

Nansen’s net is evidently too largely-meshed for sampling the macroplank-_
ton, only & few ‘single specimens being present in the sample as a resull.’
Particularly scarce was the material representing the northern region, ouoly
summer and autumn catches .being available. In other seasons these regions
are covered ' with -ice, therefore hardly any material for the whole year is
likely to be obtained | i /" ' &

2 - &
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hIFoTTe ﬂﬁt.mglm. cmuhg the space from the Murman coast to 76° N—

Southern region®. | : - ;
II. The s:?ond region being located between 75 to 77° N — ,Contralregion®. -
[l The third region occupying the northern part of the Barents Sea north- |

ward from 77° N — _Northern region®. , by 2k

* These regions differ widely in temperature. The first one is characterized

bv high positive temperatares, about 5° on the average; the second region —

by positive temperatures, averaging 1°, and the third region by negative tem-

peratures averaging — 0,5°.
Other hydrological data for these regions show a smaller range of variation.

The salinity of the northern part of the Barents Sea (up to is lower than

that of the southern. The oxygen saturation is very high throughout (from
8 to 100°/); at some stations it ever exceeds 100"/,. The pH data vary but

slighfly, ranging about 8.
Thzs thegitemperatnre proves to be the most variable factor.

[I1. METHODS

The characteristic feature of weight investigation of macroplankton orga-
n'sms Is the possibility of weighing each organism separately.

The material was delermined mainly for raw weight and body size, dry
weight determinations having been possible only in a few cases. When weighing
raw material a considerable evaporation of moisture occurs (fig. 2) so that
it must bedone during the iirst three minutes. Within a 10 minutes interval
*ae organism loses 39", of iis weight.

IV. RESULTS AND GENERAL CONCLUSIONS

L In results of the present work we obtained dala on species of macro-
piankton organisms. About 3000 weighings have been made. Chief attention
‘I’i:-lpild to Amphp«:;la, h;phausiacea and Chaetonatha.

summary tables show the average weight and size of species and
g;eratgﬁl weight of organisms of different size (see also indlvidugl figures).
; :ethae ii ?EE';?.i hzg;res sfuppl:.' information on the weight of different size groups
on 1 i
ke %rganismgs - of plankton biomass and the feeding of plankton-consu-
3. The study of the length of life of ma
croplankt
?:r::nts Sea has shown that Aeganyctiphanes nartig:m' ,u?‘h;:;gggs;nbsy;;r;le
Jmm::m&rﬁmfi I'hysanoessa raschii, I'hysanoessa longicaudata, Thysa:
amtw ﬂl‘ and as being analogous with those Themisto libellala have
Afi:t—gearhlfe cycle (see the corresponding fables and figures)
s n:sgsu"lll;e t]lT:aIIii:{Eﬁ:?m ;bseint in our material, we .have full rea-
: ycie 1o be of a two-year duration
E::'r?rfxlty ﬁfh:mall organisms present at dtﬁlﬂlﬁ times of I.A:dggg II;{' :E:
= tiroughout the year of medium sized organisms and by the disappre-

rance al definite tj
: efinite times of the large organisms. It follows that the length of
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- Unfortunately, the re was very little material on these two spccles. Mega-
nyctiphanes norvegica follow the above two specles closely giving a good
example of a warm water (thermophilic) species. 4

The material on Sagitta elegans and Krohnia hamata is lacking for a
number of months, which makes it difficult to judge the length of life of
the specles. We presume these species to have a one-year life cycle,
basing our presumption on the rapid transition (within half a year) of maxi-
mum quantities of specimens from small to big followed by reappearance of
the young.

The other species are rather poorly represented in our material and are of
no use in forming a judgement on the length of life.

: l’I;he seasonal variations of the size of organisms are related to the cycle
ol lile.

4. Concerning depth distribution, one common feature was observed,
being particularly characteristic for Crustacean. All species prefer the deep
water layers during light seasons — summer (when in polar conditions it is light
throughout the 24 hours) and the surface layers during dark seasons — winter-
time (when in polar conditions they have night throughout the 24 hours).

This is particulary observed in medium and large sized organisms. The
smallsized organisms appear mainly in the surface layer.

The average size of organisms is also subject to fluctuations. In winter
they are of about the same size being larger in the deep layers during the
light season of the year.

The seasonal migration of macroplankton, especially of ,Krill* (Crustacean)
play a conspicuous role in the determination of bathypathy of plankton
organisms. Thus the seasonal vertical distribution of macroplankton is con-
nected with the seasonal variation of illumination conditions in the polar
seas. Besides, the rising of large organisms to the surface layers in winter
Is connecled with processes of reproduction (occuring, as we presume, in this
time of the year for the majority of species).

The temperature has little if at all to do with this phenomenon, the majo-
rity of organisms existing in most variegated temperature conditions, whereas
the change of place of inhabitance is cormon to all

It is worthy of note that in summer time the cod feeds on macroplankton
Crustacean — the *Krill* which proves the abundance of the latter in bottom
layers during the light time of the polar year.

Temperature and depth have proved to de the leading factors within
the Barents Sea (as far as material at hand shows). Other factors, such as
oxygen, pH and salinity have no strong effect either upon quantity or prefe-
rence of organisms of different sizes. The reason may be supposed to lie in
the general constancy of the above factors throughout the Barents Sea, both
in different areas and in vertical layers.

In order to determine the Importance of a given factor we divided our
material into arbitrary size groups. This was absolutely necessary due to the
fact that the importance of a given factor for the species varies with age,
i. e, that the ecology of different age groups varies quite as widely as that of
different species. ' 2

The small sized organisms, as far as depth is concerned, keep mainly
in the upper layers-100 —0 m. deep. The larger organisms shift considerably
throughout the year, inhabiting different layers at different seasons of the
year. =
These seasonal variations in the population of different layers is a big
obstacle to the elugidation of the importance not -only of the depth factor
but also of the temperature factor. The majority of the *Krill* specimens:
Themisto abyssorum, Meganyctophanes norvegica, Thysanoessa inermis and
longicaudata show a marked preference for relatively ,high* 2 to 4° lemperatures
in the Barents Sea conditions). ganyctophanes norvegica shows a liking
0 even higher temperatures 3 —5° C. Sagitta elegans belongs to the same

Jepeens ¥
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STONP. Kmbm hamala stands somewhat ap:ut. b-:hg abundant uader ttmpe-
ratwres below 2° C f s

The lempesalore coaditions of 2 o 4° have bees sharn io be nph:mnl for the ‘:‘*

wbole above complex of s both lorsize and number. Size of the

orgasisms alone is s0 (ilerion for the optinum-of conditions. It charactenzes '*.‘

valy Ihe age slage and life cycle of the given species. The optimal condi-
tions vary, dependiog from the age of the orgamisms. Where definile age

siages may be observed, the size of organisms enables one o judge the
rotmam of medinm conditions.

Whea studyving the life ovcle, the carrents are o be faken inlo' account
:spicaally the warm Atlanuc corent, formiog a large circle in the sounthern
:nd central parls of the Barents Sea. With material available only for one
vert of the sea and not for the nel work of stations, il is very difficull to
vsumate eliecl of the curreals.

The relationship aoted between (he size of ocganisns and the distribution
of carrents as far as Taemislo adyssorum and some other species are con-
cerced spenks in bivour of Lhe possibilinv of the transporl of forms from one
zi#a to asuntber zod of their growth durmg the wav,

I: & interesbing 0 note that w a nomber of forms: TAysanoessa inermis,
Frvernoessa langicavdate, Sagiila elegans, Krohnia hamata and others the

gznms occumng al the borders of currents—69° to 70F and 75°—77° are
tevr than those from the central part of the sea.

»hen comparig the size of organisms from 1he cenbral and the southern
‘exs (Sagilia elegans, Themisto abyssorum and some olbers) it becomes
.1 z; thiat the deulﬂ;:rﬂrz—n! of urganisms from the ceniral colder ares lags
b"‘!]..,ﬁf' that l'rl Tﬁrﬂ]a rl".'lillllj 10 iy WaAFITI&T :rUU[hF'IH. area. Thllb &MEE one
"fz;‘"uhfh”“!t ‘b-“hll !hl*ls-er"t- nolding t:ue jor some other species. This is
evsdeathy doe to ecolimncal feature +, D v i W
ol el on the coldtr oo nlial fEgian, nemel h} e d{‘mﬂFmE'll hﬂl"g hﬂn{h
;rt:JL;;:::JI{J:P.}n:e -m::-ranr.,,:. 0 ?Hr-rma abysserum and of some olher spe-

- i 20 ¢ li_l'-ldiﬂ[;] e “ll"-ﬂlllbﬂln of the ﬂbl‘j\-'{. ‘l“{} IEEIUI'IS
Mmooy, [EMG,

HHTHPOBAHHAS ,-'IHTITA‘I}’FA

w bhropar B [, Be
Lead-reiy, ﬂﬁi‘ﬁ) N2 M rTE HP"T':]:IHF:“ fdancTcpon bapermons uops. L opepoda.
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