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BECA H 3KONOrMMECKHE OCOBEMHOCTH MAKPONMARKTEPOR
BAPEHUOBA MOPH

B. I Foiopoa

I. BEEAEHHME

Hacrosuwas pabora ABASETCH NPOAGAMENHEN ONYSANKOBAHANX AIMN CTa-
TeR, NOCBRMEHANX BRACHEHNID BECOBOR XEPAXTEPRCTHKH nAsukTEpos bapen-
nosa wmops (1,2). BMECTO RCCACAOBIHEA HAMEHEHRR RECH N0 CTAAMAM passHETHA
AR MAKPONAAHKTEPOR B AGNHOR CTATLE 0 KAGecTEE KPHTEPHS ,RBO3pacra®
BIAT paasep Tead. ¥ MpeACTABATEAE/l WaKDOMABHKTOME XOPOHIO DaaAR-
"NHMM  TOALKO anunnosHue Qopuu. [Tocse wx npespswmenns 8 dopuy,
BHEOIHE CXOKYK C QOPMOR BAPOCANX OPramusMom, 1pyaso Gupser pacnn-
SHaRaATh AdavHeRwHA pocT (cmeny amuex u 7. 0.). dasare cpeaunf mec, ne
yHHTHBIA pasueps .ROOPACTA", ARARETCH HeueAecOOBPasNty Il METOIMIECKH
HENPABHALHBM, PI3IRYRE NO BECY PAaULX PASMEPOD. CTOAL BLINKH, STO NOTb-
S0BAMHE CPEANHM BHAOBLIM HECOM MPH BWYHCACHNH GHOMACCH MIAKLTOMS Hal
MALN NAGHKTORANWYX PO NpHBEReT K OMROOHHWM BHHOAAM.

Ocionuan 383248 HACTORIKER PAGOTH IAKAGRETCH B NOAVICHHN BECOSMY
XaPEKTEPHCTHR OCHOBHEX MACCOBMX BHAOW MAKPOMASAKTONA Dapewiiosa uops.
C TeM, 4TO0MW MOKHO OHAO BHRCHRTS CPeaHHe Becosue XAPAKTEPRCTHER MO
PASMEDHBM rPpYINaM.

Aag paaa Gopu M o6isases CPABHRTEALHO HeGOABWINM MSTEPHIIOM,
BCAGACTHHE NErO MAOAYVERHME URPPH ONPEILARIOT  TOALKO AWML NOPNIOK
BEARUHNN BeCA oprowamos (ocobenno & orwomenan Coelenterata). Buscue-
He€ Goaee Tounwx umdp sacTaBrAC OW Hac YPLIOMYARKD SATAMYTH HOCAL-
AOBanne, ,

MirorouRCIeHNNE HAMEPEHHA BEARNAKM I BECA OPranHENMOD MW AOCTApa-
ARCH HCMOALAOBATD AN BLINCHEHHS NIMEHEHHA #eCA A BEINNHHN OPrasnIMOn
B CoAdH C YOCTOBRAMH CpefiM, 4 TAKKE HEXOTOPNX CTOPOH SKOJAOrWE opra-
HREAMOR, LR BCRCTOPOMUErD BLACHEMHA 3THX BONPOCOB BROSXOARMO NpOBE-
Aghie CNeUHAABNLX HCCABZOBANMRA, KOTOpME Aasw (i MATEpPHAN, OXAATMER-
mWHN ¢ HYMHOR noAROTGR Bech rol # pasansnue pafons sopx. OGpaborTan-
Hull HBMM MDTEPRAA ke alaaxaer vaxof noanatof. Ten He Mexee on NOINO-
AAET OCHETHTL OTHACTH davpardsaemwe npobreni. BOnpock npoAoIRRTE b-
HOCTH AH3HH, HIMEHCHAR BEAHYHHW OPraHHINA 8 CBR3IH ¢ PAKTOPOMNE Cpeawd,
BOMPOC ONTHMAABHMX YCIONEAl CYWICCTROBAHMA H APYIHE RBAMOTCE Henbxo-
AHMBMN SACMCATOMH AAR ONPEALACHER. NPOAYKTHRRGCTR pogoess. Buecre
C TEM KOXAKA W3 3THX BONPOCOB HNLET W CAMOCTONTEALHOE INAYCHHE.

B ratawue cpeannx pecos undps aAx oprawnauos secom ne cawme 10wz
mrpﬁrruuu A0 0,1 Mz, a aas oprannsaos casie 10 A2 — 20 neawx umces.

ONbAYEMCH CAYNACM RHPASHTL rayGoxywo Oaarozspuocts B, A, Hwmnosy
82 NOCTOAHAYIO - NOMOWDL # NMPEAOCTABACHHE MHOMHX ASHHWX, 4 THXAHe
JI A 3enkennuy w A A LHopuruny 38 NeHHNE COMETM.
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£ 5 - 2 MATEPHAN.

Mare A5 AAHHOrO WCCAeIOBARHA MOCAYKRAN NAARKTHICCKHE COOPH
mﬂ:ﬂ:{:&mﬂmmﬂn HHCTHTVTA MOPCKOro pnbHOro
xosficraa ¥ Okeamorpadug, panee — I'OCY13PCTBEHHOro OKeaHorpauieckoro

ppenuvinecTseEno 3a 1930 r.
i cobmpanca asmtou Gopasou cers Hancens 1 13 143 0

p rraveTpe, B BEOOABIMOR SalTH — HKPAHNME mm:m H MAAbKOBHM rpaquu.
Ce+s Hascera sBHO Heé XOJ2BIEBEET Hﬂ“pﬂﬂﬂ“h'fﬂﬂ,. H €ro KOJHYECTBO.
2 npofe OrpaERYEBaeTCE EIFHEYHHMH amumpuﬂ._ Ocobenno maao
warepraia 6ua0 B3 cesepscro paiora (), no KOTOPOMY HMEWTCA TOALKO
JETHHE B OCenHEe cOoph. B ocrarwHHe BpeMEHa roaa sTH pHHD'HH -MOKPHTH
IBIOM, TOSTOMY TPVAHO PacCYETHBATh HA NOJYYEHHE TaM KpPYraoroaut-
ROFO MaTepHaaA. .

Kak » 115 C{;pcprjdd (T, wu Pasieanan BEMEUDBD MOpE€ Ha paRa Pﬂﬁ’ﬂﬂﬂﬂ-
| —waruP pafioR OXBaTHBAET HPOCTPAHCTBO OF M!’_E'_"““ﬂgﬂ_m Gepera a0
75°N: Il —uenrpaibuui pzéon pacnoaaraerce .wexay 70—77°N; lll —cesep-
Ewik pafioH 3aHEM3ZET CeBepEVI0 uacTh bapennoBa mops, suiue 77°N.

Hanowsaw, 9T0 5TE pefioEs Pe3n0 OTIAHYATCR 10 TeMnepaTvpHHM VCAO-
pasw. _Lig nepsoro pafioea xapaxTepHE BHCOKHE H NOJOXKHTEIbHHE Temne-
DETVpE, B CpPelEeM 0K030 O . Bropoumy CBOECTBEEHH [OJAOKHTE.IbHLIE TeM-
repaTypH, B cpeasem 1, # TpeTpemy pafioBY —oOTpHUATENbHME, B Cpea-
ren —05.

[lo apyruv rEaposOre=ecEeN 18HHHM 5TH DafOEN OTAHYAIOTCH MEHee
te3wo. Coaenocts B cesepuo? =acTa Bapenuosa mopa (10 77°) meusiue, gem
® WAKHOA ero 9acTe. HacumeZEoCTs KHCI0POION. -09€Hb BEAHKZ NOBCEMECTHO:
(o7 80 10 100" , & sacwme=#Z©0), £2 FEXOTOPHX CTARNHLX OHA npeswmaer 100°/,.
Azazue pH m3uenniorcs 9% %20, K01e6.19Ch BCe BpeMsa Ok0.J0 8.

Takex ofpazon M3 Blex d2i70pOB HaK6O0.I€E HIMEHYHBHM' SABAZETCH TEM-
Geparypa.

3. METOIHKA

OcofenrocTeio Recerozamas mecopof X2PAKTEePECTHKH MaKPONAaHKTE-
POE ABASETCA POAMOKHOCTS BECTH HEAHBHANATEELEE B3BCIIHBAHHE KAaXKAOIO0
OPr2HR3INa. ITO EMeeT 3EISETEILHOE NPEHMYIIECTEO . 110 CPABHEHHIO CO B3pe-
g:;anueu TPYTITIH OPraH#3Mos, 9TO NPHXOAMTCHE 1€AaTh. AR GONCE MEAKHX

M,

Marepray onpeaesnacs riapsuy 06pason Ha CHpoft BeC © pazmep Teaa,
B HEXOTOpMX Cavuanx viatocs oupereanTh m cvxoft pec. [lpu Basemmpanun
2 CHPORt BeC OOCYIMIABAERE BCEH BHAMMON BAArM C NOBEPXHOCTH Tead npo-
:ﬁz::anca..q:mwoaubmﬁ Oymarod. Ilpu agemuBanun HMeN0 MECTO BHa-
o “nm: chﬁanne BECOB. IT0 KOACOAHHE NPOAOAKIIOCH HEAOATO, GHCTPO
0‘? 440 HEKOTOpOE papmOBECHe, BO BpeMs KOTOpOro u Jeaaincs orcyer,
e HARO nocae 3 wuH. EcoapeHme HawHHAeT MCHAHBATLCA, H HA NPOTAKEHHH .
m:“‘f “i”fﬁ'i’:, ;e:se:} 30, ue}_;a. ?;;IHT (cu. prc.), npnéeneunun (1pn yqa-
BTN RSET sre Haﬁm;:]:t_ emisto abyssorum n Thysanamal inermis

Orseqennme E:II'H.'E (1) mexocrarku onpexesenns CHPOro Beca B NOAHON
- N HCCACXOBANMIO MAKPONAAHKTEPOB. B CBAIH C STHM MOMHO -
wetoauxa. OcoSe A pepronyt s 7 Ll bl

HHO BAXWO TOTHAC Xe nocae O6CY mHBAHAA PHALTPOBAABHON

'ﬁ}'.lfﬂ“ NEPpeROCHTL N
TRACHNN Nepsux 3 “rﬁ." "4 NAHIKY BECOW M NPOHIBOAMTE OTCHET Ha npo-

HOMY cocTasy, ® Bpuuux ix
» B PasnLX A360paTOPHX
- Nostouy AAHHHE CUPOrO BeCa ABAAIOTCH AWML I:uldr -
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Beca u INOAOLUYECK UL O ocobennocmu xnrwnm MopR

pPaMH, ONpeAeNAIOLIHMH TIOPAAOK BeCOBOR uuu:fgiﬁ:i OpranuaMa, @ 5 Jlaab-
HefilueM MbI"CYHTAEM HEOOXOAHMMLM OGA3ATENLHOE HCCAGNOBAHHE CYXOrO Beca
oprar#3MoB; B stom cayvae urdpu 6yaytr 6oree nagexnu. [lpr cOBA0ACHUK
HEKOTOPOro- MHHHEMYMa YCAOBHA O GyAyT BNOXHE Cpasuumu. OAHAKO YacTo
Matepran (K&K M B HaCTOAueR PaGoTe) HEOGXOARMO COXPAHHTHL AAA AAAb-
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Hsuenenne peca Thysanoessalnermis n Themisto abyssorum
NPH BHCYIWIHBAHHK B TeYeune 20 unn.

Ob6o3navenns: J—Thysanoessa inermls; 2—Themisto abys-
$O0rum ’

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

. Refmux  nccaeposan#ft.  Kpouwe Ttoro 6Guomacca. XHBHX CYLIECTs BOROEMA
B HACTOALNEE BPeMs Onpeenserca B CHpLX Becax. B cuay sToro onpeaeiaesue:
TOABKO OAHOIO CYXOro BeCca NAAHKTEPOR NOKA HEBO3MOXHO. :

E. B. bopyuknwu (3, 4) 6mna npeanpunara 6oabman pabora € USABO
NOAYNENHR PABAHUHEX XOS(DHIMHEHTOB, CHCTEMATHIHPYIOUIHX ONpeicaCHHE -
seca, B peavabrare nposeaennoft pa6otu E. B. Bopyukuit NpRXOAHT K.BH-
BOLY, MTO NyTEM METOAOB OHPEACACHHA CHPOro BECA NOAYYHTH CpPaBHHMHE
PE3VABTATH HEBOIMOXHO., [IWMTANCH VAVAMHTD HONOKEHHE, | O NPHBOXHT
MHOTOYHCACHHHE : rPadHKH, AOMKEHCTBYWIME YHRPHUHPOBATH HEAOCTATKH
METOHKH H CAeaath uHdpl Goaee CpasnuMuMi. Oraanas xoaxuoe pagore,
nposeaennoft E.. B. Bopyuxkuws, .MB. aymaes, ;970 HCOOAb3OBAHHE. MONpa-
BOYHHX KOSQHUHCHTOB He YAYWWHT Aeaa, DBHecenHne TONPaBKi HMEOT



e 2 ADER T Botapos S 8T RSN - N TR
o%enb - 0 rlmuoa,l TAKXKEe AAf Tex Xe
m,:n;a:np:: m l‘:g;u' ypuolln, MB [0y YHM pIHl!:;E
soapasovnne KoSPRUHERTH. Bossmew XOTHA ﬁu'pue&:u;n:e:e;n:ﬂ.m A
saums X exnnnne spesenn. Bompoc Ge3yCAOBHO BaXHMA, R
YEA3MBAE pasEmMX OPraEH3MOB,.B CBS3H C HX BeAHYHHOA, QOp

Hﬁou:i:u‘:.omm :ll:nnmnru, noAydYennHe aanune OVAYT He-
cpnm ::::;. Hg::a: cpasurears Copepoda uam Chironomus nocae MHHYTHOTO .
xx OOCYWHEBAHER, TaK Kax CTeneéHb OOCVIIHBAHES NOAYYHTCH pa3Has. HaKo
CpH HIBECTHOM TPEHHPOBEE€ IOCTEraercs HEKOTOpas eAHHOOOpASHOCTh Aef-
:f. H UAGPH mOAVRATCE BUOJHE CPAaBHEMHE. Tak, npH B3BeIIHBAHHY
mf.: sxseunaspos Themisto abyssorum noaysenH CACAYWIEEe OYeHb GAH3-

xxe pe3vabTath (raba 1)

Tabauna |
Table }

Cpasnmemne nowropuux essemusanuh (cwpofl mec 8 x2) Themisto abyssorum '
Comparison of repeaed weigtings Themisio abyssorum (raw weight in mg.)

Meproe e3pemmszewe , . . . 135 54 7 31 18 15
First weighing _
Bropoe mascmenaswe . ., ., 19 o4 € 31 17 17
Second weighing.

Jro v6exaaer Eac B BOSMOXEOCTH, B H3BECTHHX NpeAeAax TOYHOCTH,
TOIB30BATLCA NAHHHMH ONDEXEAEHER CHPOro eeca.

B paborax E. B. Bopymxoro 3ATPardBaeTCE OYEHb BaXHHA BONPOC.
0 ,XasoM" H ,popuarasosox* sece. [lag HacTogmeA paboTH MH NOAL3O-
FAIRCH MaTepHAIOM, QAKCAPOSZEENM B QOpMaIHEHe. Kpowue Toro o6paborka
Ow3a nponzeesena me Cp23v noCIe OKOHYAHES SKCOeAHUHH: YNOMAHYTH
€ETOD KPHTHYECKH OTHOCHTCE K QOPMANAHOBOMY BECY, MNPEANOYHTAR EMY
=rsoR eec. Hecuorps H3 P2A TEOPETHYECKHX NPEEMYIIECTB XHBOrO BECa Mu
~CF ME PEMHTEAbHO BHCK23HBZEMCS 33 (DOPMAAHHOBHE Bec, CoobGpaxenns,
=4CTABIRIOUIHE HaC BCTaTh H2 37V TOYKY JPEHHA, TAKOBH: B MOPCKHX YCJ0-
BEIX OCHOBHHM HCTOYHHEOM 'DOAYYEHHA MAaTepHaAa ABAAIOTCH SECNEAHIHHA,
Ilpoe3soauTy p3eemppanpe. B SKCHEARIHOHHHX VCAOBHAX HEBOSMOXKHO. Fcax.
M= OCTAHOBHMCH Ea XHBOM BECE, TO TEM CaMHM MH OrpaHHYHBAEM. 8CCOPTH~-
MEET OprasvaMmaus, XABYMEMHE BOIH3H CTaHuef. ITH OrpaHdyYeHHs He ro-
“BCASOT OPHMEHATH 5TOT - METOA B HWIHPOKOM wmacmTalbe npH HCCACHOBAHHH
Crovaccu pogoena. Hecuorps Ha HEKOTOpOE H3MEHEAHE BECA, NPOUCXOAALLEE
: » IOATBEpE128TCE, 9TO (popuaarrOBEA Bec nocae HacTynae-
“E% L,YCTORUHBOrO® mepuoxs (vepes xecsn nocae frscaunn u B Pukcanmax
pR2aEssOft KOHUCHTPaNKA) WMerRseTCS O9E€HD - HE3RAYETEALHO,

OBIILEE 3AKNIOYEHHE

“plhf::;tzﬂnﬂ 8aaxaven HacTosmeR paGoTu sBaAsAOCH NnoAy4qedre peconof

“op1. H“q::g M2BREAMHX TpexcrasnTesef Makponaankrona Bapenmosa

¢ darropayy . Re P#ﬂuepou OPranu3MoB B Teqenue roaza, ocobenno B ceasp

Cuosoray AM, MOEET mpeACTaBATE KpoMe Toro nemuue pannue no
PaccuarpeBaeMur BHAOB.

2. Marte ; .
nBcpenﬂanE- Hu?,mu [ OCAYARIH pAARYELE TPO6W NAAHKTOHE, cobpannue

_ PE NpeRMymecreenno B reyenne Bcero 1930 '
Pl'igeaau Ha Koabckoy MEpranaEe cethio Hamcena Ne 3, Bit 1 ceauaauu_



g_:ul DKOAOLT _eextus OCOBENNOLME RAXDONAMRXMEpOs Fapensosa Xopa u

CYHTAEM BOBMOXHLM €10 NOALBOBATLCH AJAA NOAYHEHHS UHDP, ONPEALATIOMNX
nopsaaoK BeanunHu, C Apyroft CTOPOHN, AAA PASAHUHMX ueael, HEOOXOAHMY .
AAHHLIE HMEHHO N0 CHPOMY Becy. HyXHO OTMETATH, 9TO npH 60ALIIOM MaTe-
praze uHPpPH CHPOrO BECA YKAAAHBAIOTCA NAPAAIENLHO MAMEHEHHSM: pas-
Mepa, CAEAOBATEABHO, ABAKIOTCA HafaexuuMu. [loEsTHO aas noaysenwus
TOYHHX CPABHHMHX MASHHHX 110 BECOBOR XAPAKTEPHCTHKE BHAA HEOOXOAMMO
KpPOME€ CHPOro BeCa MNOAYYHTH JAOCTATOMHO  OORABHHE JAHHHE N0 CYXOMY

BECV OPraHHaMoB.
4. B npouecce macroswmer pa6oTH npoBeaeHo oxoro 3000 sssemmpannfl,:

B PE3YyALTATE HEro MoAy4YeHa BEeCOBasd XAPaAKTEPHCTHKaA 22 BHAOB
Makponaankrepos. [aagnoe eHHManne Ouao yaeaeno Amphipoda, Eupha-

slacea u Chaetognatha,
5. Buspienn CpeaAHHEe BECAa H PA3MEpPH PasAHYHHX MAKPONAZHKTE-

pos Bapeuuoea smops (ra6a. 2).

Tabauga 2
Table 2

Cpeannil Bec H pasmep mMakponaanxtepor Bapenuosa mops

Average weght and size. of macroplanktion organisms in the Barents Sea

e T ot ST w s ars aa sl e ob S et g el 1 i
Cupod wec Cyzoh mec Paswep
Hassanne » =y B a2 B NN
. Speclas Raw weight, Dry waight, Slze,
" | my. mm.
Themisto abyssorum . . .o 6 ¢ s 0 0 80 o 0 0o 11,0 KW ) 6,6
Themisto libellula . . . . . b o eTe e e n e 46,0 16,0 11,0
Hypmagalba...,.............-...: 73 - 53
Thysanoessa Inermis . « ¢ o ¢ o ¢ 06 08 5 0 0 o o 21,0 —_ H,0
TRYSEOWSA Tasthll " s N is e b o n ol 'y am s W0 o 41,0 - 14,0
Thysanoessa IGNGICaudatd o o o o o o 0 o s « o s & 52 &8 6,8
'l'h;u.nmntglecu............L.... 84 - &3
Meganyctiphanes DOIVegica . o v + + o o s « & « « 41,0 — 15,0
squuejegm:...:;.1.............. 11,0 — 17,0
Krohals BAmais & o'n o s & 6i0 s a5 o 8 4is 5 0ie 8.4 - 18,0

V5 ik 2

Mo OTACALHEN pasMEepPHHM FpynnaM noayyeHa CACAYKOMAR BeCOBAN XApaK-.
‘Tepucruka (ra6a, 3
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Weight characteriese for @Bierent sizas of the makroplaskion organisms of the Bareats Sea
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Continuation of the table 3

S ____________#____________ﬂ_______“__

- —
e ==

. i am My
“..l..wﬂ-&..u Ll

3,1

3,9

6.1
10
13
20
29

18
17

suaigjaads jo Jaquiny | | ™
wOdBIIMILNE "RHFOY

: < B TR [0 R 0 Wt 4 s 8 1 O B e R AN s D
v N N T I - L I L B

—

o
N D
Jw g¥am mwy R
w29 yodm) | & = & oF

6,9
10
12

7
26

wodsriimICNe "hHFOY

e~
)

suaipads Jo JaquaN | o - % - m
= =

.o vl

65| 30
80| 23

T Jq3em muy
o & e yodn) i el

uaw 0 Jaquny O W N NM
et s S G R

1
1
1
.
4
6
9

kT e T U I I I T I R B I B
. .u._-____..-.-un-qwnl.ﬁ !

6,4 ]

9.4
12
17
25
al
40
al
a7

w Jaquny - e O
.-:nn-_ul_-.-:ﬂh.n- "hREO Y _

14
16

15—16= 20
16—17

24

8]
M ® W O~
...,.u.ﬂ...uﬂ 1_.%._.%,_"

14—15

13—14



\ 'L'l-‘ﬂ{ '."-""..'..IIT
L l.r.m 2 ; - ——-II#
b~ -4

ﬁ'nl:llltllt Taba. 3 't*'!

> | Continnation of the table 3 'j!'
e |
g.i - gj | s 4 ;'l' = S8 if ! 'i‘ ii
ge{ivl g | 3ad 3¢ 38136 vt 1 L o - £
: 5 = i‘i $ | = ! E-s ;;, }: ii 4P i"a
:’ : :: § | <3 .3 15:¥ Pg 73 l - = :3 | %
AHIL IR LR Rl BB
EIRIER IR z | 83 | £2 32| -
! | E I r *.-r'.‘_.
e i e e vy ;
; ' ' i
et G L R Rl o (O C ) W e 3 I e b f s
J—i 2 ﬂ,af- — =1 14l o) 10| 281 — ._l_. __rg
—3 s ]122] 3| BB} ~Jujoer|] el =]=|=]= b
— & 3 k1 1 a5 — 16 1,2 3 7,0 | 1.4 2 5,1
AT L] = 1= | =81 L2l alenlns 32y = —
o gy Lo R ] e ' 2| 73] 3,15 3] 471 2] 60&
—9 1 | T4) = | — 1 — 3125} 1124 | = — | —| — 1§
=10 = | =1 3| KU} 51t =] = P Bux | — | — il b
=il T 132§ 6 1 2 § — | = | — {Bec @Bzl — Ji= | =] =
1l=12 — e ] ML N L — —_— P:n.331:| —_ — — —
=i = =) AT W IR = IRl Sl e | e .
14 — | — 10 | 36 | 29| 1 11,2]—-5— -1 =1 1} 2
=l - ! — 8 | &3 E..-'.}.-. el BB R e ] ] =
16170 — — b 61 | &5 ‘ — — — ] — — L — — —
=18 — | —{ 6| o2 = I 1 D8 — [ = e et
i—19 — | — 17§ 320 e P e S PEST RS T O W S
- Ml B B [ e e Ry Al s 8 = o T
Hh—:_"l — — | — ; — = S — — 1 — [ — — — —
g — L L B — L e R [ e NI
- B el S —IHI* - =1 =]=|=1 1]
| & sjacon| [ gl Poon sy .

6. Hayuennme npozorawresrzoorr mpaum M2KponAank7epos Bapenuosa
YOp 1nokasaro, svo Meganyctiphanes norvegica, Themisto abyssorum,
Thysanoessa inermis, I'hysanoessa raschii; Thysanoessa lo y» L hysano-

éssa neglecta u no amasoreg c EauE — Thysanoessa libellula - wuewt AByX-
FTOXH9EUA K¥I3nenunl maga. |

X074 B HAMew waTeppaze OFCYTCTEOBAAH AHYHHOYHKE CTANHH, HO NOXBAE-

Byctiphanes norvegica gsuo

NpAMuKaeTr g ]
#Pxwu npauepoy TENAOAO6HBOTO By A gl elar nprlgnmfu, g
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JIpyrHe BHAW TPEACTABACHH B HAUIEM MATEPHAAE OTHOCHTEABHO CA260
CYAHTB O NPOAONKHTEALHOCTH HX IKHIHH HEBO3MOXKHO.':

7. B CBA3H C HMKAOM H3HH CTOHT H CE30HHOE M3AMEHEeHHEe BELAHTYHMHMW

opraunsmuon. Cpeansas BeAMIHHA
Ayomum o6pasou (raba. 4). -

i &8 § 0
LAY . e

iy B ..'..;'..-

i

bk

YK

H BEC MAKPONAAHKTEPOB MERANTCR CaAe-

Tabauga 4

_ Table 4
HaMeneHHe CPeAHEro Beca H pasmepa Makponaasxrepos Bapewnmona mopa & 1930 r.

Varation in average welght and size of the macroplaokton organisms of the Bareats Sea ia 1990.

e ————

™G Oprasws i - |

Thysano- | Thysano- “L““‘ Thysano- | Megaaye | rpemiste Sagitts | Krohals
Mecumu essa esea e cssa tiphasmes . e
%) r. inermis | raschll data peglecta | sorvegica | DTS | tlegaes

Months of 1930 l
HNexabpe—Slusaps | 15° 35 45 6,7 40 20 7,5 88
December—January| 9,6 13 6,7 19 15 85 16 19
deppasn—Mapr . 22 55 3,4 2.9 47 26 17 59
February—March 10 18 6,7 3 16 70 7 Sl I 7
AUpers . . « s » 18 31 3,7 61 | 19 10 i5
Apcil 99 13 6,6 79 13 9,1 % | 17
HoHs" . « o ¢ « & 49 66 8,0 29 57 80 8,8 80
June 14 18 TI,TJ mn 15 6,2 15 i)
ABRCYCT. s aia s 21 45 8,5 78 74 | l
August 9,2 15 6,9 | 64 e 6,2 o =
Ceuralpy . « « « 97 29 o : 8.4 o =
September %Y =, 12 = 60
Hosbps . + . . . 19 56 9,2 15 145 49 o 3
November 10 17 E6 12 21 i
Cpeannft  cupof

BCC B MZ . . 25 44 o 3 g 43 11 55 —
Average raw weight,

lﬂg.
Pasuep B mu . .
Size, mm : = 9 —_ 4 N —_ 79 —_

8. B pacnpeaenendus no rayOuHe HMeercs oAHA o6mas AAA BCEX BHAOS
3aKoHOMepHoCTh. Bce BHAMW, NpeACTaBACHHHE B HaWeM MaTepeaxe, HBHO
NPeAnOYHTAIOT AeTOM rAyOHHHHE CAOH, 3HMOR—B TEMHOE BpeMs — nOBepx-
HOoCTHHE, Oco6eHHO 5ICHO STO BHPAXKEHO Y OPraHm3MOB CpeaHero H Kpyno-
HOro pasmepos. Meakne (MOAOABE) OPraHH3IMH AEPKATCA NPEHMYmECTBEHHO
B MOBEPXHOCTHOM caoe. CraeaosaTesbHO, MEHAETCH H CPeAHAs BEAHYHHEA
OPrafM3MoB; 3HMOfl OHA NOYTH OAHHAKOBA BO BCEX CAOHAX, @ B CBETAOE BPEMA
roaa oHa 6osbmie B rayOHHHBX. |

Ce3lonHne nepeMemeHns MAKPONAAHKTOHA, OCOOEHHO ,KPHAA®, HrpaoT
raasuefinyio- poas B onpeaencHun OGATHNATHH OPraHHIMOB, NPHYEM MH Ay«
MAaEM, MTO STO CBH3AHO C OHONOTHYECKHMH HpH‘IHHIHH—ﬂDAHHTHEH Opragm3~
MOB B MOBEPXHOCTHWE CJAOH AAA PA3MHOMEHHA H OTHOMEHHEM K CBETY. C&"
3OHHKE H3MEHEHHs OCBEUIeHHA B NOAAPHHX MOPAX HMEKT 60AbHIOE SHAYCHHE
AAAl BEPTHKAALHOLO pacnpeneneHud - nAankTona. [lpeaAnosoXxnTh, HTO 3AECH
HMEeT pemapmee sHaueHHe TeNhepaTypa-— HEAbSH, TAK KAK OOABMHHCTBO
OPraHA3MOB JKHBET HPH CAMHX PASAHYHEX TEMNEpaTypax, a Ce30HHOE HImes
HeHHe MecTooOuTaHMs spaserca o6mum. HMurepecro, 9T0 TpPeCKa NHTIETCHA

e ———————

* B UMCANTEAC 1IOKASAN BEC B M2, B SMAMCHATCAC — DAINCD B NN, e
* The numerator shows weight in mg., the demominalor — in mov
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AeTHeE APYIEEME DAFHKTHYCCKAME PAKOOOPAIHMMH—,KPHAEM®, 4TO
< i ero CKXOMICHHAX B OPHAOHEHX CJI0SX B CBETAOE

rOBOPNT O 3IHATHTCIbNHI : L

I 9. Ha ¢axrTopos raapHefimenn (8 mc.;u namer:l tH;::g:a.::
g0 Bapesiosy MOPI) KBARIOTCH TeMNeparypa # rayGuma. Jlpy it H“up '\
Kax KHCAOPO], AKTHBHAX PEakiHs H COJAEHOCTH HE'DmHIHm,- NOBHA Ht};, |
CHALNOrO BAMSHHY HA YHCACHHOCTh. BCe 3TH (akTopH O9€Hb MAA0 MEHAAH _
xax 00 paflomas, TaKk W MO BEPTHKAAbHMM CXOsM, Gaarosaps demy OBIO
TPYAHO YCTAHOBATH HX BAHSHHE A3 OPraHH3MH. Jan oueHKH 3HaAYEHHSA naunu::; 3
daxtopa wMarepwar pa3bEBAICH HAMH HA YCAOBHHE paluepHne (BO3pacTHHE)
rpynni. Jleaars 370 coBepmERHO HEOOXOAHMO, TaKk Kak 3HadYeHHe :u,auunru
daxTopa mMenseTci C BO3PacCTOM, H. SKOJAOrAS PazdHYHHX BO3PACTHHX .rpynn
MOAET OTAR9ATHLCS TAK Ae CRIbHO, KaKk 3KOJOrHs PasHHX BHAOB.

Meaxse paiweps (MOAOANE OPrafnH3Mb) B OTHOWIEHAH TAYGHHH AepKaTcs
EpeHMYMECTReHE0 T0BePXHOCTHRX C10e8 (100—0 x). Opranuauu 6oaee Kpyii- -
ENe COBEpUmIANT IHAYHTEAbHWE NEPEeMElteHHs B TeYeHHe roja, 3aHHMas B pas-
moe spews (cu. m. 8) pa3gue CAOH. ITH Ce30HHHE H3MEHEHHS B HACEJAEHHH
PaLIHIHNX CI02B CHALHO BVAIHPYIOT HE TOALXO 3HaY9eHHe. rAyGHHH, HO.1aKe
¥ 3madeHne Tewmnepartypu. boabwaECTBO npéicrasateaed kpuas — Themisto
chyssorum, Meganyctiphanes norvegica, Tf:ys::_noem. inermis w Thysanoessa.
longicaudata—-58#0 NPeANOSHTAET ,BHCOKHE* (B yCaoBasx Bapennosa mops)
reunepatypu B 2—=°. U3 mux Meganyctiphanes norvegica NPeANnOYHTACT TEM-
separypu eme Ooaee BuCOkWe B 3—3°. K 5T0A &e rpynne npuMHKaer
¢ Sagdta fkgﬂﬁf Kmkm hamata JEPAHTCH HECKO0IbKO- ﬂcﬂﬁﬂﬂﬂ'ﬂ“, 1a-
s2q 6oJAbMIHEE KOAAYECTBA H HPH TesMneparype wesbime 2°.

Teuneparypanie. yCi08Ed B 2—4° ABAAIOTCH ONTHMAIGHHMM 115 BCEro
STOTO KOMILIEKCA K2k B OTHOMEHHHE THCACHHOCTH, Tak H BEAHYHHH OpPraHH3-
w08. Cawa no ce62 BeIHYHEA OPraHA3Ng He ABNFETCH XapaKkTepPHCTHKON ONTH-
MZFLEOCTH VC10BZA. Bearumna oprasp3ua X3pAXTEPH3IVET AHIIb BO3PACTHYIO -
CTYOEAs ® TNOKZ3IWBACT AHIHCHHHA [MHKA JAaHEOro BH2a. B 3aBHCHMOCTH OT
BO3PACTa ONTHMAISHHE YCIOBHS O6VAVT MeHatbes. Taw, rae uxeorcs onpe-
- ACACHHHE BO3DACTHHE CTAAHH, MO BEIHYHHE OPraHH3IMOB MOKHO OHBAET
CYAHTL O 6JAaroapeATHOCTE VCI0BHA Cpeam.

A#3uennufl 121 HeOGXOAANO PACCMATPHBATH B -CBH3H C TEHeHHAMH, 0CO-
&iﬂﬂ ¢ HOPAKANCKEM TEeHHeM, ONHCHBAOMEM GOAbWOA Kpyr B Bapeio- -
BOM MOpe.

Hwes wmarepaar anws no Pa3pe3y, a He no cerke, O4YeHb TPYAHO CYAHTDL

O 3H33eHAH Tevesn?. HawerHBmasacs cesasp. BEAHYHHEL OPraHH3MoB C pacnpe-

ACACHHEM Te4YCHHA B OTHOmMeHHE 7hemisto abyssorum H HEKOTOPHX ApYrHX

B#A0B TOBOPHT O BO3MOAHOCTH meperoca popx ®3 oamoro pafiona B ApYro#

¥ pOCTe B TededmEe 3TOTO mepeHOCa. 2

% rinrfopecfmu  ABAAETCA TO, 9TO pan dopu (Thysanoessa inermis, Thysa-

[::?ga Hn?__fanm—‘_:_j ~ ﬁ-;m k;zata, ta elegans) no xpasu Tewenufi

0. Mpn cpasmennn pernamni opeosma s OP%

:D:.;:;ﬂ:' paRownos (Sagitta elegans, Themisto abyssorum u Heﬁm;%?::g;*?nxl;

r:er E,u TO gi:mnrne B eHTpaIbHOM, 6onee :mnmunumnu,-pn'ﬁunﬂ 3anasau-

3203330 acl PHEHAID C 60J€€ TeNA0BOAHLMM —OERLY. Tax, nasn Sagitta sro.
<HBAHHE NPOHCXOAHT ma | MECAL; T109TH TO Xe Y HEKOTOPHX APYVIrHX

REAOS. Hﬂ“llﬂﬂi}" 3710 06b%
- CHSeTCH -
PAAXA, 3 HMEHHO 330 AACHH 1 u p O GOOCHHOCTAMM 3KOAOTHSECKOrO 110-

A3BHTHEM B 60aee X010 AH0BO AROM HEHTPANBHOM.
PacoBuf cocTaB man

‘L"Lm'ﬂfi'?éj _ . — — — - -
(racroamat suayex Y4sCrof EC 5 Cunpunons K. Cyrommull xoz netanng Tpeckw
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WEIGHT AND ECOLOGICAL FEATURES OF THE MACRO-
PLANKTON ORGANISMS OF THE BARENTS SEA
By B. G. Bogoroo 5%

SUMMARY

I. INTRODUCTION

This paper is a sequal to those published earlier dealing with the
geterminau:}n 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 endeaveoured. fo 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—to 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: m2— milligrams, s — millimetres, sxs.— 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 e¢m. 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 a few single specimens being present in the sample as a result.'
Particularly scarce was ‘the material representing: the northern-region, only:
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. : ik ’ e | ot

. ‘,'-. 1 '.n



Southern region®. : . . tl' | ﬂ'ﬂ.;"
second region being located between 75 to 77° N — ,Contralregion®,
' #L%e third region occupying the northern part of the Barents Sea nur_‘lh-‘-
— ,Northern region®. : 2
Eu'i“hf:emr:;bi‘ dflll‘:r -ide!v&ig:’:{ temperature. The first one is characterized
bv high positive temperatures, about 5° on the average; the second region —
by positive temperatures, averaging 1°, and the third region by negative tem-
—05°.
Penﬂt?l:rﬂ l:;iwagml dfh for these regions show a smaller range of variatioq.
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 evem exceeds 100’/,. The pH data vary but
whily, about 8.
’l% Ezgiﬁpcutme proves .fo be the most variable factor.:

III. METHODS

The characleristic fealure 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
*he organism loses 39"/, of its weight.

IV. RESULTS AND GENERAL CONCLUSIONS

I. In results of the present work we obtained data on species of macro-
piankton organisms. About 3000 weighings have been made. Chief attention
%as paid to Amphipoda, Euphausiacea and Chaetonatha.

2. A summary tables show the average weight and .size of species and
average weight of organisms of different size (see also individual figures).
The table and figures supply information on -the weight of different size groups
lor the Investigation of plankton biomass and the feeding of plankton-consu-
muing organisms,

3. The study of the length of life of macroplankfon organisms of the
Barents Sea has shown that AMeganyctiphanes norvegica, Themisto abyssorum,
! hysanoessa inermis, Thysanoessa raschii Th ysanoessa longicaudata, Thysa-
noessa neglecta and as being analogous with those Themisto libellula have
3 two-year life cycle (see the corresponding tablés and figures).

Although the ~lanra! stages were absent in our material, we have full rea-
son 1o assume the life cycle o be of a two-year duration judging by the
great quantity of small urganisnf]s- pr;sent at definite times of the year, by the

Thou year of medium sized nisms and by the disa -
I‘znctfaf definite times of the large urganismggllt follows that}' th: Jengﬂ?rgt

life of the small and large or
of the medinm-sized abonftg: g“":1.;'{33.]*1!sm:';. Is of abﬂt'lt A half-ygar 3!:“'"“0!1, that

The small specimens of hemisto ab '

! yssorum, Thysanoessa icaudata:
lltnc{&{:?:;im inermis appear in great numbers frnf:: August to December
of these forg 1N takes place in spring and summer. The large organisms

The occar.. PPear early in winter -and are found up to spring.
a somewhat 4;3";:&*;' :;:Inre !h?s;e ﬁtm lrIEI rab di o i ol
to ' " all organisms

April, which shows that reproduction 'tilg:ﬂ place 1:Eﬁ:gwﬁlmnmu?eﬁ§::bﬁ '

automn,
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- Unfortunately, the re was very little material on these two spccies. Mega-
nyctiphanes: norvegica follow the above two species closely giving a good
example of -a warm water (thermophilic) species. E

The material on. Sagifta elegans and Krohnia: hamata 1s 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.

: !'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 {:Fa 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. | 8

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). Meganyctophanes norvegica shows a liking
to even higher temperatures:3'—5° C. Sagitta elegans belongs to the same
Mepeen 17



sromp. Kroknia hamats stands somewhat apart, 'u-f‘mnmt_w fem pe-
/ sulll 04 i o o T - :

m"l‘: mrxlm conditions of 2 10 4° have been shown to be optimal for t]!:e
vhole above complex of organisms both forsize and number. Size ol'.it ¢
isms alone is wo crilerion for the optimum-of conditions. It characterzes

caly the age stage and life cycle of the given species. The optimal condi-

tions very, depending from the age of the orgamisms. Where definite age.

s2apes may be observed, the size of organisms enables one to judge the
cottmum of medimm cooditions. :
When studying lhe life cvcle, the currenis are 0 be taken inlo' account

: specially the warm Atlanuc cument, forming a large circle in the sonthern

.d central parts of the Barents Sea. With malerial available only for one
f:r! of the sea and not for the pel work of stations, il is very difficult to
vsumate eifect of the currents.

The relationship noted between the size of organismws and the distribution

of caments as far as Themisto abyssorum and some other species are con-
cerced speaks in lavour ol the possibility of the transporl of forms from one
zi#a to anolber zad of their growth during the way. _

It 5 mierestng © note that w a number of forms: TAysanoessa inermis,
Iaysenoessa longicaudata, Sagiiia elegans, Krohnia hamata and others the
genisms occurming at the borders of currents—6%° to 70° and 75°—77° are
<reor than those from the central part of the sea.

Wwhen comparing the size of organisms from the cenkral and the southern .

ceas (Sagitta elegans, Themisio abyssorum and some olhersj it becomes
clezr that the developmen! of organisms from the central colder area lags

betund that of forms found in the warmer southern area. Thus Sagilla is one

—onih behind, about the same holding vue for some ofher species. This is

eysdently doe to ecological features, namely to the developmen! being handi-
vapoed I the coldtr central region.

Brometrical investizations of Themisto abyssorum and of some other spe-
C&o EIVE 6 re2s0n tor dividing the organisms of the above two regions
Mescovw, [505
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