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Table 2. Proportion of feeding larval herring. 

Larvae 
length,mm, Yea r s , 1965 1966 1968 1969 1970 1971 

5. ()...7.9 Total number~ "p. 521 m 72 101 200 42 
Food containing,.p. 77 ... 0 22 3 5 
Proportion of feeding sp.,%% 15 1 0 22 2 12 

8. ()"'12.9 Total number,sp. 7'1 60 154 66 93 1~ 

Food containing,sp. 23 6 35 18 25 48 
Proportion of feeding sp. ,%% ;\0 10 23 27 27 35 

13.()...17.9 1.,tal number, "p. 15 31 65 17 211 
Food containing,!!p. ... 6 27 5 59 
Proportion of feeding .p. ,%% 21 1"9 42 29 28 

5.()"'17.9 Total number, sp. 613 ~7 257 232 310 389 
Food containing, "p. 104 10 41 67 33 112 
Proportion of feeding "p. ,%% 17 3 16 29 11 29 

E2 

1972 1973 1974 

28 162 226 

14 13 46 

60 8 20 

68 116 336 

50 50 80 

74 43 24 

32 219 112 

21 85 42 

G6 39 ;\8 

128 497 674 

85 148 168 

66 }O 25 

°1975 

164 

20 

12 

297 

58 

20 

57 

2 

4 

518 

80 

15 
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ANNUAL MEETING - JUNE 1978 

The studies on the feedin habits of larval herrin 
CLu ea en uJ in t e Gear es Ban area, 965-1975 

by 

A. S. Noskov, V. I. Vinogradov and L. G. Ptitsina 
AtlantNIRO, Kaliningrad, USSR 

I. Intro4!!gt10P 

A herriDg stock 1nhabj tiDg the Georges Baak erea ad cont

iguous 1'8g1ons is one of the .ost mla81'OUS in the JrCll'thwest 

Atlatic. !he a\>uDd anoe of Georges Bank herl'iDg stoc Its is sub

jected to sIla1'p fluctuations dep .... d1 ng on the s1i1'agth of the 

7eer class 1'8Cl'IIitaellt, heIIoe, II81'ked "t'a1'1ations of the 7ielda. 

1ihaD regular fishiJIg c __ ed in 196'1 the herl'iDg ;rielda 8IIOUt

ed to 68 thous. tons, in 1968 thq incH .. ed to abon Yl"!J thous. 

tons aDd in 19'16 1'edw:ed to 4"!J thous. tone. So, the s~ of the 

factors teUiDg 1qI0ll the s1i1'8Ilgth of the b.erl'iDg 7eer classes 

was necesa:Lated. !lei date feed1Dg cond:l. tiona at the eerller U"t'

elo:plllent stages S1'8 conside1'ed to be the Pl':I.a8l'7 factor det81'a

in1Dg the st1'agth of the aa;lol'i1;7 of fish species. Beg1nn1og 

fl'0Ia 1965, the annual studies Oll d1s1i1'ibutiOll, abUlldenoe, comp

osit10n aDd feed1Dg intens11;7 of lBl'Yal h81'1'iDg W81'e initiated 

in the Georges BsuIt erea, as well as the stud1es on cOJD,posi t10n 

aDd abudance of the food zooplankton. !he SU1'Vqs W81'e conduct

ed in Octob81' art81' the ov81'all hatching of the lBl'Ya on the IIa1n 

spawning gl'oWLda of Georges Bank. Da1'iDg the 1965 to 19'70 p81'iod 

the 8Ul'"t'qs W81'e carl'ied out b7 ths So"t'iet sc1ent1sts (fro. 

AtlantllIllO). l!'l'om 19'71 to 19'75 the l'eseerch act1vities W81'e 

:tul.fUled WLd81' the Int81'DStio.nal Pl'ogl'aa for the studies of the 

Georges Bank he1'1'iDg breea.c 1IIl4e1!1Iaten b7 the lCJIU. 
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II. lfaterial and ¥!thode 

Ichthyoplankton surveys on abnndancll aDd distrlbllt10n or 
lanal herr1Dg were conducted 1n the middle or b;y the aDd of 

Ootober after the overall hatch1Dg of larval harr1Dg occurred 

OD the ma1D spawn1Dg groUDda. 'rhe BUr't'eys covered the Georges 

BaDII: area aDd ad~acant regioDS of the GIllf of 1Ia1De. Prior to 

1971 the surveys were made acoord1Dg to the patterD or standard 

stations adopted 1n the Atlm'tIIIRO (fig.1). Beginning froa 1971 

the 1nternat1OD.al patterD of standard stations 1IDder the ICIU 

Prograa was adopted (f1g.2). !!!bere are. DO pr1Dc1pal differ8DOea 

betwean thll two patteraa 'l!l.e survey was 1I811al17 ooaple:te17 IU4II 

at all the stations sept for 1970, man the 1ohthyoplankton 

was collected on the spawni ng gro1lDd of the northerD part or 
Georges Bank. In the period of 1965-1970 the h&1ll.s were aade b7 

1Ihe ichthyoplankton cODioal Dst (IU-SO) with the opan1Dg diaaet

er of 800 cm and 0.570 _ mesh aise. Vertical h&1Il.a in the horiz

on of 0-50 • and Dear the surface were aade dur1Dg the c1rcula"t

ion of the vesael for about 10-15 a1nlltes. J'roa 1971 the plankt;

on aaapier BO.GO with the opeD1Dg diameter or 61 om aDd 0.", 
aDd 0.505 _ aash sise is used for haal1Dg by depth level (each 

haul of 1!:> II1Dute duration at the vessel speed of '.5 mota) froa 

1Ihe depths of 100 m or 10 m off the bottOll in the shallow water. 

'l!l.e saapiea are f1xed 1n ~ forJllal1Jl. The collected aDd processed 

data are givan in table 1 by ;year. 

The anel;ya1a of the diurnal feed1Dg habita 1Jld1cated that 

1Ihe larva do Dot feed at .cdght, therefore, 1n the laborator;y the 

larva from the haula takeD dur1Dg the da;y were aelected for the 

feed1Dg atudiea (fig.,). 

!rAe methode for p:roceaa1Dg the date CD feed1Dg were adopted 

:trOll ~e JiaDllal or the Studiea or the fish hed1Dg Babita 1n 

lIIatural Conditions" (B.JI.Bokova, 1961). !!!be larva were measured 

froa the top of the anout to the chord aDd to w111h1n 1 _. Po:r de"t

erJI1Dat1on of 1Ihe mean weight 1Jld1cea the larva of the a_ bo~ 

length were grou,ped by 10 specimana or lesa, dried on the f1lter-

1Dg p8l)er for about a III1Dute and we1ghted CD the anal.7t1oal bal8l1Ce. 
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!l!l.u the &1-4ge1n.] oantT was 41s.ected. hod orgGi ... were 001le01l

eel. ~. the iAt.stiA.s. ud th.u- guera dete:nd.Aed. Il.av~ 41gas1>

ed orgGi_ wer. detera1Aed to nth1A the order. S .. ller m.ogGi ... 

wer. ooab1Aed iAto a a1Dgl. grov.P; tor 1Aatlll1c., the Copepoda ~ 

pUl. All tood 01'gGi_ wer • ..-8II1I1'8d. s1ault~. theUo 41S

.stioa degt"e .... 1'.corded 8Oo01'd1q to the tollowiAg lICIalel 

1 - '!dull. ~.ah orgGi ... 

2 - P81't7 41g.sted orgGi_ 

3 - 41gaated O1'gGi_ aDept tor C81'Q8O. 

4 - ca,pl.teq 41gested orgGi_ ( __ asa1a1lated 

perts of the be.",). 

Baaed on the .~t ot *010 01'gani_ ud trea the 

tabl.. ot dependance ot orgGi_ welght OIl the boq lugth the 

welght of tood organi_ ... 1'e-establ1ahed (V. G.Bog_ ud :I ••• 

Preobruh8lUlkqa. 1934. I.P.Kaaaava. 1962 • .l • .l.Shaelna, 1963). !I!I.a 

wo1ght ot he .... l~ 41geated organi ... was .qualled to .elll1 welght of 

the gi"u group ot orgGi .... All the Haults were cgeb1Aed iAto 

three grov,p. of lB1'Va as tollowal 

1. 5.0-7.9 _ - l81'Va hav1Ag 70l~saos, but alread;r oonaa1.D.g 

tood organi_; 

2. 8.0-12.9 _ - l81'Va te.d1Ag •• 1n]7 em BUll organi ... (th. 

Copepoda nav,plll IIIld copepo41 t.s) ; 

3. 13.0-17.9 _ - lB1'Va teed1Ag .·'p]7 em oopepodite •• 

hed1Ag iAteJlB1tT was .st1aated nth regard tor the proport1oa 

of tood COJlta1p1ng l_a ud con&1lllq)t1OJl 1n4g ls the 1'atl0 of the 

.elll1 welght of tood orgllll1 ... to the wo1ght of tood COJl1;e1nhg l_a 

of the gi"u lllllgth gnvp. 

'0 detera1Ae the tat oon41tion of the lB1'Va the welght ot the 

l_a ot the .... length lO' 7eer was oCIII,Pered to _1111 .... lghts calc

ulated tor a seri.s ot ob._atiODB (JIoalarr, 1956). 

In a4d1tiOIl t. lohtlQ'oplllllktOJl suples, the soopllll1kton was also 

collected 10' a Ju4q plllllkton nat (1965-1970) ud a plllllkton sapler 

BOI'GO nth BUller _ah o1s •• 
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III. lle81ll1;s ted Discuss10n 

!l!be observa1;1on per10d in 'the Georges Bank 81'ea was chsrac1;81'ia

ed b;r low _b81' o:t :taacl1ng lerval h_ing IIII.d. on 1;ha av81'ag. 1t 

aao1mted. to , ep.c1aane ia 1966 1;0 about 66 spec1aane in 1972, which 

IIade tip BOa. 20J' (1;abl. 2). SIIal181' l_a e:t 5 to 8 _ in lugtb. 

W81'. :teecl1ng 1 ... intena1 "el1' 1daaa parage-e1aR lerva o:t 8 to 1,... 

!rb.e proportion o:t l81'g81' :tood conta1ning l_a o:t H to 18 _ in 

length ... 1_ C0ll,P81'R 110 av81'age-e1se4 ODea, but higb81' 1;han 

1;hat o:t 1IIIall81' speo1uns. !rhe :tact thU 1;h. _bar o:t lIIIaller 

:ta.cl1ng lerva was lowar 1;han 1;ha1; o:t 1;he ueraga-e1sed. epec1uns 

can 'ba a1lV111a1Jed to 1_ :teecl1ng in1;ensit;r during 1;h. ;,olk.-sac 

rasorpt1an. !l!be higbar Jlllllbar o:t a"arage-e1 .. d :tood cont., n' ns 

l81'Ya 1a ev1clentl;r Ge 1;0 .m:o. iatene1n ocm&alliPt1an o:t :tood orgen-

1.... a. 1_ ZIDIIbar o:t l81'g81' :tood oont·' n' ng lerva -.;r 'b. r.l

... ed. to 'th. :tllCt 1;hat larger :tood III'gani... 81'. leas :trequnt ia 

'th. plankton 'than 'th • ...uar :tODS. Guarall;r, onl;r 'the 1ne1gn1:t-

1cent part o:t lerval her:ring conta1aa :tood ia 1;he inll.atines w1'th 

1;ha ca:c.ptiGD. o:t 10IuI lerva :troll 'tha ep .... , ng groun4s ia 1;he gal:ta 

or b87S, wher. 1;ha :tood zooplankton 1a abun4snt. .lccorcl1ng to 

JI~Leboll1' (1921), Bhat1;IIChsr;r;ra (1957) and sAaok D. (1972), 'the 

proportions e:t :tood cont., n' ng leryal h_ing :tZ'Olll 'th. lfor1;h Sea 

ware raepectinl;r ,0)15, 45J and 50J'. i:.Bb.araan end. I[.~ (1968) 

st ... ed. 1;hat 4", o:t 1;h. ax .. hO'! ut.atinea o:t leryal h_ing :troll 

1;he Gal.:t o:t JIa1ae canta1ne4 1;he :tood • .lccorcl1ng to I.S.PoEroyskqa 

(1955) 1;he :tood was :t01md ia ~ o:t 1;he int.stinea o:t 'the Pallific 

lerval h_ing. D.&m.ck:to1md 1;ha :tood in all 1;he lerva :!rca 1;ha 

westarn. part o:t 1;he Bal t1c (Sohle;r Fiord), ca:cept :tor a aaall number 

o:t 1;h. ;,oungar spec1aens. 

As 1nd1c .... d b;r B.Z.S8JQ'shev IIII.d. L.G.ft1te1na (1976), tlle 

trane1 t1an o:t leryal herring on Georges Bank to acti "a :t.ecl1ng 

b.sins on attah1 ng 1;h. leng1;h o:t 5 _. !I!b. basic :tood CcB.,p.. 

anenta at :tirst er. nall organi_' .ggs IIII.d. nau,pl11 o:t 

Copepocla IIII.d. also 1;he lerva o:t 1;h. aolluscs (tabla '). In 

'th. avarage-e1a.d lerva the :tood 1s -.1 n';, r.presented. b;r 1;he 

copepodit. stage. o:t Copepoda, O11;hcna epp. IIII.d. Centropaga. 

app. (tabl. 4). Largar lerva :teed. •• h';, an older copepod1te 
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stages ~ Copepoda. Calanus :fimlarchicus, ParacalaDDs spp., 

P88Udocal8l1us spp. (table 5). llthoU8h tile :food o:f lanal 

h81'%'iDg ..... represoted b1' 28 taxonoa1c Sl'oups, ~ 9 Sl'OVOP • 

... _ pr ...... ' nent (tablea }-5), the 8II8l.le the lana, 'tile 

IIIIalle the cemlllllU4 :food :f01'll8. 

!he _be ~ organ18118 pS1' :fee41.ng lan.. 1. geD81'al17 

1na1gnU1C8I1t (table 6) 8I1d in tile pe10d o:f 1965-1975 it 

averaged to 1.6(1.0 - 2.6) in 8II8l.le lana, to 2.4(1.5 - 4.0) 

in. averaged-.bed lana, 8I1d to 2.0(1.2 - 2~8) in lege apeo-

1una (table 6). '!Ile cODAQt1oa :1Dda: in 8II8l.le, average-

81.ed 8I1d lll1"ge lana II&de up re.peoti ve17 300 (94-834), 

207(101-440) ad 72$<> .. (15-117). !ho, a t1'8I1d tOWll1"d8 a 

deere .. e ~ tile :feed1lig intSDa1V with Sl'owth 18 ev1de1lt. 

'!Ile highest :feed1Dg intSDa1V ~ IIIIalle lana :falla on 1965, 

1969 8I1d 197', 01! average-.1IIe4 lana on 1968, 1969 8I1d 197' 

8I1d ~ lll1"ge lana em 1969, 1970 8I1d 197'. J\J"s'ng b1' the 

lltIIIIbe ~ :food organ1aas pe :fee41mg lanae, lanal h81'%'1ng 

:feed aore intSDa1 ve17 on George. Bani: th8I1 in the Borth Sea, 

where, accord1ng to Sc!l.naci:, a :feed1Dg lanae get. 4 org8l11sas. 

In ScM.,. J'jord the lana ~ 14 and 19 I11III get respect1val7 4.5 

8I1d 8.2 organ1sas each. 

!l!b.e estimation ~ the :food Booplani:tOIl :for lanal he1'riDg 

showed that its total ablUldence in October on Georges Bani: 
the 

chenged b7 7ear 011 ave1'age :floo. '.75 in 1965 to 15.64 thous. 

SP./'? in. 1969 (table 7). O1thcma spp., Cent1'opage. app., Baupl1i 

Copepoda precl.oa1n.ated in tile :food sooplani:ton. 

!l!b.e h1ghe.t ab1l!ldence ~ the :food sooplani:ton rsoordad in 

1969 and 1970 ..... att1'1buted to a sharp incre .. e o:f the 01 thODa 

app. n\la'be •. ,. So, 1969 8I1d 1970 ware ev1dant17 cllaracther1zed 

b;r bette1' :feed1ng cond1t1C1J1J1 in October, than other 7ear •• '!Ile 1970 

7ell1" cl ... e.ppell1"ed to be relative17 strong, which 18 11i:el7 to 

re.al.t :floo. a correlation betweo the high abundanCe o:f the 

:food .00plani:t0ll. and better survival o:f the lana. Accord1Dg to 

Id..1vnani:o L.B. (1960, 1961) in. the Riga Bs;r th_ u1sts a po&-

1t1ve oorralat1e between the Booplani:ton lanae abadenoe 8I1d 
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the streugth of the hen1Jlc 7881' cl...... &II .n:lJlate4 b7 

D. Sclmuk (1972), the opU._ abUD"ene. of foo4 orgaD1 ... for 

the fee41Bg of larval herr1q eb.01l14 be 200 apeciluu per 11 ter. 

On Georg •• BIIDIt the averase almn .. ·.c. per liter is _h l.ss, 

flactu.t1q froa 4 'to 16 apec1!asu. 

COD41Uon fac'tor of larval Iaerr1q aq be 'taken .. a s-" 

1.n4sx of fee41ag ccn41Uoaa, the &'t'a1lab1l1't7 aII4 qual1't7 of the 

food b.1q ita aa1n ccaponen'ta. In 'table 8 •• aa n1gh'ta of the 

larva are giva end th.1z 41verg_. fro. 'th. lOIllr"'tsra .. aa 

value. As 1a 8Y14sn't :troa the 'table, the highen cOD41UQIl fac't01' 

of the larva .... obaarve4 1D. 1970 end 1971. In th ••• 78ar. the 

weight of the larva of 10 _ w.. 2815 higher than the aea 81gh't 

in the 1966 'to 1975 period. Lower cOD41't101l fac'tor was obaarved 

1A 1968, 1969 end 1975. !I!h. 0Ill7 IIDII81'OIUI 7ear olass .... that of 

1970, therefore, it aq be suggested tha't good COD41UOIl fac'tor 

of larval herriDg in Ootober 1970 ~oao'ted higher surv1vaJ.. 

IV. COnclu!1oa 

Th. herriDg stocks are aub~ected to cona1darable fiactuat

ions on Georges Bank dapend1D.g on the strength of the recru1't

aent. ne ava1lab1l1't7 of the food at the .arl1ar dSYalopaen't 

stase. is suggest.d 'to be one of the .oat 1aportat fac'tors 

aUeoUng the 7ear clasa streugth. 

In order 'to a'tucI;T the feed1D.g habit. of larval herr1D.g end 

the ava11ab1l1't7 of the food, the 1ohth7o-end sooplanktcm aupl

oa were colleoted ennvel17 1D. Ootober em George. BIIDIt dJIr1Ag 

the 1965 'to 1975 period. Both the spec1ea ocapo.1't1on. end f .. d

iDg intens1't7 of larval herriDg of 5 to 18 _ in lsn.gl;h were 

a'tu41ed on. the aa1n spawning grOllll4a of Georgea Bak a:t'ter over

all hatch1D.g. !rile res1l1'ta show that the n.waber of feed1D.g larva 

averaged to 2OJ. Saaller aII4 lerger larva feed le. intena1vel.7 

then the average-a1sed emea. The food of saaller larva of 5.0 

to 8.0 _ 1noludad the eggs and n.aupl11 of Copepoda end acas-

U .. a larval aolluaca. file balk of the averalP dM4 larvae 

(8.G-1,.0 _) 41et .... rapre.a'ted b7 oopepe41te nags. of Cop

epoda. Larger larva fed em oldeJ.o oopepo41te a't ... of CopepoQ. 
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!I!I1e .eu nuaber o~ orgaa1aas ~0UD.d 1ll tile 1llte.tille. ~ 

aaller, averag .... i.eIl aad larger ~ee41ng lana 1RL8 reapeotive13l 

1.0 to ~.6; 1.5 to 4.0; 1.2 to 2.8. Ilea conauapt1on 1Dd1ce. 

~or _aller, average-.illed ud larger larva _e ~, 2C1l aad 

Zl'l' •• re.pactive17. In the ;rear. o~ .tudie. the ~ee41ng o~ larv

al Ilerrillg on George8 Baalt 1RL8 le.8 1lltenahe on the average 

thaD. 1ll other regions, e8pecial17 if o_parell with the lana in 

80hlq :fjord 1ll the westarn part ~ the Baltic. !I!I1e highest cond

ition ~actor w .. recorde4 1111970 and 1971. !I!I1e 1970 ;rear cl ..... 

wer. relathe17 8tNII8, ther~ore, 1ll that ;rear the ~ee41ng cond

itione were evidellLt17 JllDre ~avouralll.e, which proIIlotell better 

8111"V1 val o~ the larva. In conclusion it should be noted tha1; 

the atrength o~ the larva C8J1D.ot be dete1"ll1ned 1maediate17 ~er 

hatching, bu1; du1'1IIg the whole w1ll1;er period right up to 1;he 

apr1llg zooplenlt1;on developaen1;. 
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Table 1. The data on the feeding of larval herring in October 1965-1975. 

, • • Baul.1Dg depth. : Bllllbe oj! larva Year I Date I Gaili' I 

I I • I 
a:8JI~De4 

1965 8-11/% U8-S0 50.0 48~ 
~ace 1~ 

1966 7-14/% IIt8-80 50-0 217 
lI~ace 150 

1968 6-9/% IIt8-8O 50.0 195 
.B1Il'1: ace 62 

1969 11-16/% IIt8-80 50-0 122 
s~ac. 110 

1970 14-28/% rm-80 50.0 258 
lI~ac. 52 

1971 9-25/% JIonao-61 100-0 ~9 
1972 1~28/% lIolIgo-61 100-0 128 
197~ 15/X-1/Xl lIoD8O-61 100-0 497 
1974 18-~/% Bongo-61 100-0 674 
1975 17-~/% lIolIgo-61 100-0 518 

NOTE: Table 2 not received with document - to be issued later as an addendum 
to thi s paper. 

010 



- 10 -

Table 3. :rood coapo81t1on (weipt, ~ ) an' oocurr ...... treq"""";r 01: tood organiaa 
in 1anel hering 01: 5.0-7.9 _ 

• Y • a r"s Groups • Length, -• : ~955 I '1955 • '969 • ~97a I '1m • '9'1ll I'IW3 I '1974 • '9'15 
copepoda Ocour. frequeDC7 1 9 50 15 22 25 .- 0.10-0.1;1 W.1I!ILt ~ 2 50 ~ 12 11 
Copepoda 0.18-0.~ Oocur. treqUeDO;!' 65 100 14 100 100 62 70 85 
naupl11 W.ight 21 100 2 100 100 ~5 41 54 
lIo11ual< Oocur. treqUtlllC;r 48 45 8 2 5 
1....". 0.10-0.20 wei gilt 69 86 48 12 54 
C810Dllll OOcur. treqUaD.C;r 1 
tiDaa1"chioua 1.40 Weight 8 
Perao81anua epp. 000111". treqUtlllC;r 

Weight 
Pe_81an"" app. Ooour. tr.quaoa;r 

weight 
Cantrop_. app. 0.4 Occur. freqaeno7 4-

Weight 6 
01_ app. Oocur. freq ....... ;r 8 14 15 I!-

5.5()..0.65 weight 2 4 6 4 
Other Copepoda Oocur. fttequeDC7 9 41 50 8 4 10 
and dig •• ted 0·40-0.75 Weight + 6 50 8 25 11 
food 

Table 4. :rood c_Bit1on (weigllt, ~) and 000.......,.,. tr.qUtlllC;r ot tood organiaa 
in 1....,,81 harnag ot 8.0-12.9 _ 

Qr01\P8 • Lcgth - • · ' 
• ,"955. 'gI;i;. 'I. f·. a r a 

.'1919 I '1970 .'I1J11 .:tW2 1'1973 .'19'14 1'1915 

Copepoda 0.15-<).25 Ooour. frequ_;r 4 14 ~ .- Wa1gIlt 2 1 1 
Copepoda Oocur. treqwma;r 8~ 67 17 25 48 80 ~ 48 4~ 
naupl11 0.2()..0.~~ We1ght <0 ~ 1 5 16 42 5 10 17 
JIollullc Oocur. treqUaD.C;r 6 43 ~~ 8 4 2 1 
1....". 0.15-0.22 W.1g1lt 2! 46 45 29 '1 2 2 

Calanua Occur. treqwmc:r a6 
t:lmlarch1eua 1.00 Weig1lt Zl 
Parae alanua Occur. £requenc7 ~ 4 40 1 ::I 
app. 0.70-0.90 "B1ght 6 1~ 6 4 7 
PsndOCalaDUB Ooour. tr.qu .... ;r 8 2 1 
app. 0.80-1.00 weight 9 I!- 6 
Centrop_a OOour. treqU8llC;r 11 10 26 12 2 2 
app. 0.40-0.70 weight 11 10 ~ 11!- 2 2 
011;1oona app. Occur~ trequae7 22 ~ 11 25 12 8 34 20 50 

0~5()..0;70 Weight 6 2 , l' '1 -6 15 9 29 
Other Copepoda Occur. frequeJl.07 9 67 54 89 75 64 ~ 46 41 " aDd digested 0.48-1.10 Weight 1 6, 35 50 " ~ 22 54 66 44-
tood 
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Table 5. "'od c_B1t1on <W1p.1i,") _ ocoarr..,.,. freqUDC7 of tood orgul.aaa 
in 1 ..... 111 herr1Dg of H.0-17.9 _ 

• • Ye.r. Grolq)8 s LeDgtIl, _ • • : I "965 !1268 ,'. 19'1O 1271 .1972 .197' .,m .,275 

Copepoda OcDar. traqU8807 5 2 2 
.ggs 0.10-0.20 •• 1I!b.1i + + + 
Oopepoda 000 •• trequeD07 25 7 17 28 1 17 
~1 0.21-0.40 •• 1p.1: 22 1 2 , + 2 
IIoU""" Occar. tHqllUlC7 15 
1 ...... 0.21 •• 1p.1: 8 
CII1811118 OcDar. treQ.1l8llC7 75 5 
t1.aerohtou 1.0()..1.5O .e1p.1: 78 42 
Parecll1l1llW1 app. 0·84-0.92 OcDar. treqU8807 26 50 11-1 10 41 19 

•• 11!b.1: 4, 50 46 4 ~ 38 
P.ewlAooll1aaa8 app. 0.95-1.25 OcDar. trequeDC7 12 14 14 

•• 1p.1i 14 10 25 
Cen1irDp_a app. Ocoar. frequ .... 7 17 , 10 1, 

0.57-0.70 .e1p.1i 5 1 II- 9 
01_ app. Ooour. :trequaa;r II- 3 '3 18 36 100 

0.60-0.78 •• 1sJQ + + 5 3 15 100 
01:har Copepoda Occur. trequao7 117 711- 50 59 5'1 36 11-5 
BUd digened tood 0.6&-1.15 •• 1I!b.1i 95 11-8 50 36 32 211- 11-5 

Table 6. hed1ng in1iene11i;r "' •• ) BUd 1ihe """bar ot oona_ orgeni .... 
per te.ding 1 ..... 111 herring 

LeDgtIl of • • Years 
I • l.arva. _ • "55 .1M .151 I 1969 I 1910 I 1f71 I 1912 I 1923. 1fl4,,9'J5 .1S!E1' 
Orgeni88 _bar 2.0 1.0 0 1.5 1·3 2.4 1.3 2.6 1.11- 2.2 1.6 

5.0-7.9 Anrag. conaaap1:1on 
1nd8:I: 8~ 120 0 380 94 136 116 567 178 279 300 

OrgODiaaa naabar 2.6 11-.0 1.7 2.0 2.0 2.8 '.3 2.0 1.5 1.9 2.4 
8.0-12.9 Aur_ C_1:1011 

1nd8:I: 162 101 11-40 367 153 111-5 166 222 172 138 2C1l 

Orgul.ou l1_bar 1.2 1.8 2.6 1.5 2.11- 2.8 2.4 1.4 1.5 2.0 
13.0-17.9 A-.ar_ cCl181lapUon 

1nd8:I: 15 93 117 1C1l 67 73 88 57 31 72 
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Fig. 3. Diurnal pattern of the feeding of larval herring in October 1972. 
a. number of feeding larvae. %; b. consumption index. %. 
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