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Abstract 
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'I"ile present paper contains the results of t;-le stu~.i.cs 

of 'ehe feedL'!€; of ail ver hake, A!erluccius bili;l:caris (;,iGcr"ll=->, 

a..'lQ red hake, Urophycis chuss Walb , conducted in 1';1G5-'j;·7 

Oll t;1.e Hova Scotia shelf, Georges Baak and on the Shelf 

south of New England from Cape Cod to Cape licd;teras (:i)'iS' 'I , ,'2) 

i!'ced.in-' of both males and females of various sixe "-rouc,s u 0 ~ 

were studied, as well as ,(;he specios composition oi' ~i.e 

iO:ld and feeding of these species by areas and seasons. 'rho 

data obtained give evidence of the differences iJl the 

~)attern of :t'eeding o~ silver hake and red hake of various 

size Groups 3.;1d difference in the species COlT,lJositioi1 of tile 

f:l:ld by areas and seasons. Coefficients of food Bi~lilari t~, 

oetueen silver hake and red hake were calculated. 'I~hd'E' is 

no actual f:J:Jd COilll)E!ti tion between these epee ies. 

I N'TRODUC'l'I ON 

Pa-[;tern of feeding and food correlation al'e Oft(:~l t;he 

'::J.ctors ,ietermining the behaviour and distribution of fe_sIc 

d.uring their whole life history. Due to itheir abundance ."_Il .;t18 

~;orth-\"est Atlantic, 511 vel' hake and red hacre present a ;;reat 

inte::'8st :from the point of view of their food correlation. 
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l;evc£>thclt;SS, the pat"te:Vn' o£-.-,feedil.lb :Jf t;1i.2sE- S /JCi8S I.:lc.',l L>_ .. ('!l 

pE5.ctically i.~;nored untill recen-t-ly. SOllie iIJ.foi.'",ul;io.cl 0._ 

iJilv(;r hUl:e and red hail:e feedinG is only i~iv8!l i., '"orL;:; b.,· 

lli~elY,! t'.~ld Schroeder (1958), Schaefer R.li . .(1): .. ,,)) ,t;o.US:;:l;Ul 

'1.1. (1:)(,,,,), 'c.~d Ihkhter V.A. (1968). 

Beginning from 1965 the West-Atlantic L,>boratory; 

At12_n.t:.,IRO, has been collecting the mai:;eriz.l for' ~.'i'jCSV,c:.;"'·;i:L. 

O~l .i)&tt;:'2Jl of feeding and food competitions of tlH.:se v •. ) 

~.,~) .... 8..i..CE. 'll:-.B l)resent paper has the objective to SU1;.u.'t~~lr.~2i8 

',;:18 ,~v8.ilable material and to fill in SOl;}e Galls ::.till '''XiCi'G Li.."; 

ill this ;~Llestion. 

I,lATERIAL AiID lVLETHODS 

Th8)resent paper is based on the dat;a obt:c:illed. CI:)_i'::_.l~ 

tel':) studies of feeding pattern of S. hake and R. ha:['] in 

I,;!S5-1]S7. Usually, samples of 1.00 specimens of Gac;" s:Gciss 

i-e;l1 a distinct· grade of stomach filling (by '+-sraJ.8 k.hlo: 

J - empty, 1-hardly filled, 2- half' filled, 3 - iuD., ·:f -

overfillfld) 8,..'1d identifiable food composition; vlere tali.C:ll. 

51,ecios constituting the food 01' these two fishes '.,er'8 ::',l0n"i-

fi3d at the Laboratory and partially at sea. Qumltitative 

analysis of the material was only limited to determLcacio.l 

of freCiuen.cy of occurrence (percentage)ofthei'ood cci.:~)o-

llents. O.'1ly stomachs containing food were used t·:) est;i:!late 

thisfreg,uency of occurrence. Rate of feeding was dete.J:'lliined 

by grades of filling of full and empty st01-,,",chs excc!.>t for 

t;i1G reGurgitated ones. Proportion offeedirtg spec iJ,0i~;~ ·.CiS 

i'3tcrminod relative to the· total number of tlle actalysucl 

.3 C(): ,;;lchs except for the regurGi·tated ones. For ptflloSeti of 

cOLl':JarisOll of food components of eil ver 11&.0:0 anG. rcd Lw;cl. 

there was used a method of comparison of frequencies :.Jf 

occ1.1-!'rence of food organisms whi,ch was suggested by Ya:lulov 

(19G3) fur the comparison of fee Lng of red f1s1;1 (mentella 

~d. marinus) and cod from the Newfoundland and L~brador 

areas. According to this method the coefficient of foo(l 

similari ty, CFS = n i 100, where iT is a SUll! of the 1:1::' ::hest 
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.. C;.1.'C(;'":;"';..;e5 of frequency of occurrence of fo,-,i 0_\j,.11';';", L!;. 

fa..:' the compared species, while n is a sum of tii e lowest 

./CL'C8ul;:jC;es of frequency of occurrence of ·the ,;encral food 

C ':Jii1ilOae!lts. 

~Ji.,ally, 42,515 and 5,486 stomach::; of ::.i'Jcr bs.l:c atlC 

.:'cd L .. ':(;, ,.'eSl)CC (:;i vely, fr·:>m ICNAF Subarea 6 C-.lld J .. " . . '.:0:'0"19 

'+W, 4X, and 5Z were analysed. 

In further treatment of the data on food CO~;jilOsi -:;10"," 

in silver hake and red hake, all the organisms were di5-cri­

'outed. b;:l GI'0ups. 

!w:;UDI'5 

Feeding of Silver Hake 

.; ,,_ .. ~ ".~:: OQ,:lj,osltion of the food ill ::.lJ,.Y..9L--'I~. 

As shown in Table 1, :"9 spuc Les of invertcbl'·J. 

lJisCCG vlc.re found in silver hake sto).;laclls, amonG tlle.,,~ ..:. 

s:,,,ci.e::o.; of fishes and crustaceans, 3 speci·j" of !JJ.olluscs 

:l,ostly squids), 3 - Echinoidea and 5 "other or ~:G.ilis:,'c". 

Cf the total number, 41 organisms arc tYl)icc,l ilLUii~"')H 

WiLl 1)o.thY1Jelacic speCies, 18 are benthic or more or lcs" 

rE:latcd !;o the bottom organisms. 

LlVcrtebra are dominant by number of species C3J~) i.Cl 

the 5i1 vel' hake stomachs (57.6%). Alwost all of the:ll are .. 

',·:i.<1el3' siJread, euribathic mass organisms. 

2.3 or o;;w.lisms, of which 11 are pisces, arw: cOm!JJ.on in 

silver hake stomachs while the rest occur rarely. 

Ver·t;ebl'a are presented by 24 pisces with S.i.lchovy, t18rrLlu, 

ha~cs, argentines, mackerel and sand latlce bcin..; TIlOSt 

COD.:UQn in the silver h!l.ke stomachs. 

Inverts.bra in the silver hake feeding both by U1L'1ll>8I' 

0_· species a.nd by frequency of occurrence are mostly ::?re­

seai:;ed. by crustaceans. The bulk of bhe food are LUllhau::;iacea 

(Gc.;~ by frequency of occurrence): Meganyc tiphenes norvegica 

anQ 'ThysarwGssa inermis (Tablu 2). 

b) F~eo.ing of Silver hal;:e by size sroups and. sex. 

All ~he Jiiaterial was analysed by size ,,20UPC acl(:l 8.11 

obvious picture of the qualitative chanues L. the food. 

:;():.,·;.'oS~~t:'Oil was obtained (Table 2). 
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Ir.':',-,c;'cur':; s :'cciD,ens are not larger than 28 C),) ::Ul-1 Lll8U ~10SGly 

on E't1}[,ausiacea (70 - 90% by :t'rel.iUeLlcy of occnr:'cllce). 

:"aGure s, ecimens feed on almost all the food ~rou,)s, 

hO'c','cvcr ,~L8 bulle of their food is made b;y I,'ul)hausid.cca. 

1'r,~ir occurrence increases v.'ith silver hc..~:(;) '~ro'.i~h ill l8"lL~h, 

0Clt 0:1 r,,,achL1G the length of 35 cm .silver ha,ce f()eds L,-\;::,ns',-v8-

'2-J on ~isces. Specilliens of smaller size c;rOU1)S c:t 'Gil€; ocSL:,iling 

1'8cd on lantern fish, yountS fish and then chWloe to j,lature 

fish of :~ various species. Occurreilce of Eu)llaus!,acea ill 

:;luer S. [,ake sto:;.occhs sharply decreases, v!hile other fooe: 

,:2-':!ups dis&J,)ear completely and are substituted b;)' shrLlps 

O_ld. S~luids. 

1'[, (0; main food for spec imens larger than 40 Cll: aL'8, 

.wvortheless, l?isces. Judging by fre~uency of OCCUl',"7(',llC'3 ill 

!ili;:,les with tikir growth in leng;th, Euphausiacea OJ.~e:lJ;::;i; 

c:)m:,Ocl ill 3. halce stomachs. Tl1en come pisces emu sC]ui.J.c. 

I-ercenLaSe of occurrence of fisj::t food in the wales stoD~aC(lS 

of :111 size e:;roups remains constant, while that of illlJ?ll;;cusia­

cea varies from 59.5 to 69.4%. Of pisces males i'ced Oll o.e1chov;y, 

YOU.i'lL; fish, and also y01Z-'1[; halce. illlphausiacea cud :pisces, 

beiab the lle(l2n food groups, are alwa;ys presen'G ill sil vcr hal:e 

ratioa. 

In fCi.lale feeding, four food groups are well 'c;:caoed: 

b'u;:)hausiacea, fish, shrimp and squid. Proportion of fish aHu 

SCluid in females stomachs increases with the lisl. lenc.,th, 

-'Ir,lle the frequency of occurrence of l!.'u2hausiacea ~ld shrimp 

decreases. Females of maximum size feed exclusively 011 lli'3ces. 

c) Patt8rn of silver hake feeding by areas and seasons. 

A::lalysis of silver hake feeding by areas and seasons 

shoJIS a cOl'lsiderable change in qualitative cOwpositions of 

food ':!hile two food groups, Euphausiaeea and fish, arc ;>resent 

in all the areas and seasons (Table 3). 

rhe most intensive feeding of silver hake is observed in 

sprillG-sur.:lJler WId autumn periods. Loweri115 of feedinG r8.i:;c O~l 

;;(j8 Geor,;es Danlc in summer is associated with the silver 
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"'J. cO S~'il"illl~,. Late in SUIDlller and in autUllL.l a..1Jtt·.cr :"iDE: ",::' 

f' c:,:,iLl::" rate is observed. In ,'linter, feedLl;:; r8.te JrO,.J8 :eLl 

0.11 t;'l'C :.o.reo.;.;, belt; in the Hoodson Canyon tll'Ga s. ho..:e .1'88dG 

i:"1t;C":.l.3lvclJ eV0rJ. llllNinter Gillie. Irhis fact vIae also;) ll)ccd h:;i 

.ii.:l-i;sr (1)68). 

As ,-;:)8 :::; ,;uted alread;y, the basic f';)'Jd for .:;. Lacee 1:1 :,.11 

the areas under studies are pisces and Euphausi(J.cea. ,10 

sic;nificac.1t differences by areas in feedins 0:1 fish O:-1.d 

"S'u)~UJ..1..lGl.0.C'3a \7'-31~c- observed, except for the 2~:.)va Sc·:)ti2 0l1,-,lf 

,,'.,c.i'C $",Lauslac8a vias hibh1y dominant. DiffcroucGs iii i,:ll 'lc;l' 

,.C).:':' :':;j;;cl:l,-,:;ithin one year lie in the f1'.ct tho.t srccies 

ccw)osition of the fiElh food, as well as the rc;.t·" of silve:,.' 

::",;C8 feedinc varies from area to area. While on tt-:,; :'OV1'. 

Gc()tia Sh81f the maximum of fcedin5 intensity occurs iJ.l s",rill:':; 

'~Ollt;i:s, and sa..'ld l(J.llce, argentine, lantern fish Chli Y01E.L;':; 

silver hu,~e are l'resent in silver hake ration, on bh':':"eor8s 

:":.wk t~',G :aaxii1,Ulil of feedinG rate occurs in alltUl"'~l IDO::lt::1S "-".La 

Ath'_ltic herrinG, mac kerel, young sml ver ha,~e 3 . .ad la..ltern 

fist arc CO.lLilOn in the silvar hatCe stoIDc..chs. It is )ossj,b10 

chat d.ifferent frequency of occurrence of the food CrouJ?s 

Llche sil V (;1.' hake stomachs from all the areas is sti.olula'C",Q 

b;y availability of these o~ganisms and by deJlsity of their 

C;(ElCentrations in that or other area or :ceasdm, that is, by 

t;h2i:,.' vulnarability. However, Euph6.usiacea &.11 fisLes urc t:l~ 

main and tho most available food for this s.Jec1es. 

Red hake feeding 

a) S'Oecies composi;:;ion of the red hake food . 

In thz red hake stomachs there were found 56 S-",'Jcius 

:Jf inver'L ebra and pisces (Table 4). Fishes are j!res8nted OJ 

1S s--,0c1es, crustaceans - by 18, ~olluscs - by S!, WIll 

Eclliaoidea - by 8 sgecies. 

Gnly 8 species of inver'!, ebra and 8 species 'Ji: .:;isces :'::'-"Ou 

tLe '.-;hole list are typical pelagic and bathypelae;ic or ~.culis'ls, 

'.vhEe the o't;her 40 species (71.4%) are beil'tl:iic or closely l.'8la-ced 

to 'Joctom life. Invertebra dominate in red L6.~,e r:!(;lin.:; b~l 
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"1""'~" ~J.~ n_ ' n (76 tl"~' 64 =) "7 0 ,,,, :,' r"'''''' -. , ~J.', ",u\:..:-'.."'; OJ/I...!Cl. ..... s :.;, ... av ~s .~. c:::: rwu...l ......... 1;.,;) J....'. ,.),,1 uiH:· 

-'ILole list are COllWlon ill the red hake stolUucLs, ',Ih Llc. the 

a;.'~ rar,'~. 'rhe L:OSt common pisces in the red ha~:e stomach:; 

, r,r-'­
... '-, 0..) II 

.':"~ htl3.l1Gic h8rrinL,; , silver hlil.ke, ;;rellowtail flo Ul6C.L" , blJ.c ccr-

~'ish,,:u_iled sculpin and haddock which constitute 16t'; of t;-.,c 

totc\l. 

The l:lain food for red hake are Amphipoda C"2;'; li1 fr-e,"u""lC;Y 

of occurrence), which are presented by two species '2;LE:l,ri:O-Go 

c ::w::!rGssa ana. Talorchestia longicornis. Less COllI.lon ace squid -

~.1;~, shriDp - 6.0% as well as, Decapod"" Eu_;L:.:l;';~,"C' :1, 

,:ollusc, polychaete. and Echinoidea 

b) ll(~d hal:e feeding; by various size ;';I'OUps and "!()x. 

YOUll;!; iliilllature red hake below 25 ClU ill 10"1,,,(;:; f~c:d 

;',ootly on crustaceaus Amphipoda (Table 5). Size ,;:;"ouL"'.i 

fro.n 26 to 40 cm have in their ration all the rr:entbned food 

::rOU1;S of ' . .relich th-. main are Amphipodawhich are follo.:cd 

by pi::;ccs, squis, shrimp and other Decapode.. As '~t ],:)1;} ~,; 

~,,"1.::.;,b, rcd hake like silver halce tends to 'beCC:Llc: Lc};!;;;,- j'" 

2[-.3.:::;os and "he Ji1sximUllI sizes have in 'their stoil.Dclle; ti~L'0' 

:l:';)'J(;.~rou:;;;s: fisl1., sqUid and Amphipoda, with the filih 

constitutLl'~ 57.2% in frequency of occurrence. Analysis Ol 

reJ. halce feod_ing by size groups indicates tbat qualitative 

cO;;],Jiosi tion of food does not experience breat diff8ri;llces. 

The only difference lies in the fact that smaller Lldividuals 

f8ed 0:1. s,llaller organisms, while the larser ones - the 

oti.wr way round. 

As I:Jr the qualitative aspect in the equal size c;rOllPS, 

A.'llphi:;;Joda aad shrimp dominate in Diale sto12c.chs, 1,'lhile 

s;uid aud Decapoda - in 'females. 

c) Red hake feeding by areas and seasons 

Int;ensity of red hake feeding throughout the wllella area 

of distributiDn increases in spring during prespawninc and 

postspa,vning periods; it reaches the peak by 'the mid autm,m 

(October) and decreases sharply in winter. 

In June, the ration of red hake on the north-west 8101;es 

of the Georges Bank is made almost of all the ll!e.ltiolleo. fO'Jd 
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~r8ups CLWe)t 101.' Euphausiacea (Table 6). ff(;0dinG rate; is 

~ra~e 2.). Late in autumn (November) conswuption of 

kil)hipoda increascs sharply, while in winter the variety of lOOG. 

bL'OU1)S increases, but the average grade of stoillochs f 11lil1'; 

st,a.r~;ly declines. In autumn, the feeding rate reaches grade 

3.5, 'iihile in winter it is redUced to almost a zero. 

0ilthe southern Slopes of the Georges BaJ.lk, the 1;;ain 

• food for red hake in spring and summer are Amphipoda, pisces, 

SlJ.uid, aJ.ld Dccapode (mostly Cancer and Phg;uruS) ('rable 6). 

In the same period. on the Nantucket Shoals and 011 t,:.c 

slo.Jcs of the shelf, red haice feeds on the same or ,san-isms 

as on -cue slo.,;;os of the Georges Bank, in au·tumn, howevc1.', 

crabs, brittlestars and Euphausiaceaare the oain food. In 

wint;::r, the food variety increases, while the feedinG rate 

is lowor. In the Hudson area, the feeding rate of the S.,Jecies 

is also low, food variety is high, and benthos orGanisms 

constitute a si5l1ificant percentage (polychaeta, Illolluscs, 

and brittlestars). 

Comparison of feeding of silver 

hake and red hake. 

Coefficient of food similarit;y was de-&mined for tl1c 

folloY/inb ICiUF f!ubdi visions: 5Ze 

23.3; 6a - 30.1 (Figures 1,2). 

13.1; 5zc2-28. 3; 5Z',7-

'rhe main food for silver and red hake in SU::ll;ler-aucwm 

period on thc Georges Bank are fish, shrimp, ~ld buphausiucea 

In Yii.ater-spring period on the Nantuc ket Sound in the Rudson 

area, besides the above melltioned organisms, squi'l, fi2~1 C41d 

Atn)r.i,)odJ. ,~r0 also common both specios. 8111ce Ll"iut-:;r 

both 6:']C ios have a decreased feeding rato ,ud a high 

variet;y in food, the chaJ.lces for a food competitioil aro 

very sciallo Bec;inning from April the food spoctrwn of rod 

hak::; aud }!articulary of eil ver hake considerably narDo'iis, 

'.Jut by that time a feeding migration of both species 
.~ 

already begins. 
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SUMJ.lARY 

'j. :2:u)hausiacea and fish are the main fO')d fJr sLlvor La:.,",. 

2. Ir.Dila;;ure S. hal{e feeds mostly on Euphau::;iaceG, anu 

\,ith its srowth in size a gradual chfu1se from C.L'ust:cCCG.ilS 

to fish takes place. In its pattern of feeding older silve.c 

'·lb.ke is nectophagos. 

3. lIialesof 35 cmare abundru1t. 36 - /+0 Cli! hl'e fev! (J.;:lJ 

above ~·Ci cm in length are absent in the catches. Pattern 

of feeding in ::lales and females of these size :.,roups is 

virtually the same. Females above 40 cm in lensth are 0zclu­

sively ichtyophagos. 

4. Fe·"din; rate of S. hake reaches its l~a.xil'll1A i,l sj)riuc;, 

dccreasiing in summer due to the spavmin~ ruld bccomes 

lJ.Lnimum in winter. 

5. I=ature red hake feeds on Amphipoda, ".'Ihile 1,'itL r2",cLi'I' 

maturity proportion of bottom crustac~ru1s, benchos a.1J Lis!; 

ill its ration increases. 

u. Pa"cterns of' feeding of S. hal~e and]. hake overla;? 

insignific3.ll.tly and chances of food competitio:~s 3J]1O'1~; tilClll 

in l;:)St 0':' l;i:le area are very few. 
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c: '. -" . , 1 (~ A t i" f')" G ' , " ' j. l.:lC[,a'':l''-,l.~ _~~. _. )00 5 U~l 'J G1e rO·,."I'l;l.L :'i..li...t. ~IL'J:JL., ...... ' _L. Y •. , 

of thr. ~·.'hitillG e>r silvor ~_lJ.l:(' L :J1.:'lucc ~~'l:':; 

b '-l' "" ,',- (" t n " '11' -"'1' I'''' v ~'. J. 1._1\Yallw k.l ...... J,.lL_~_./, 0 ...... Lt J,t...,; ". ',_ ..I. )". __ 

BiGht, Hew York Fish <;lllli Gal.l8 J01"1 ,} 

v.7, _Lfo.2. 

Table 1. List of organisms found in the Silver Hake stomachs. 
+ very seldom, ++ seldom, +++often, ++++very often. 

l-'~lucor?hyta 

'I 1!1~CU'" d~·D • ~- '-'. ..; -! •• 

Polychac:ta 
.::.. i:2o~~o j t or ,1.. s s:p. 

Co~e':JdC:i 

/. Cd alms :fL.Jl1larchicus (Gurmerus) 

,'. Calo~lU5l~y:;;err.)reus Kroyor 

5. C.:...;:..;.:tl"~J.;af:os tJ'picus Kroyer 
ilL ':)~---'ac '~ca 

'.'. i.c..lGc.1U::; ebUI'.leus Leach 

L':;ysiuacoa 

i. ;,lysis st(Jnole,Pis (Smmth) 

LJ;<rJr'iidca 

v. ll~l'_)8ria Qulba Oi~ontagu) 

J. 'rhC=listo C Q;:upressa Goes 

1J. 'rhc~,isto libellula I\;andt 
'" . , < .. arrJ..!L. ar l (1 C 8. 

11. :l'alorchestia longicornis (Say) 

Eu;:>hasiacea 

1~~. : :,;~ci.nJctipha:nes norvegica (1,:. Sars) 

13. '£rqsauoessa inermis (Kroyer) 
M, 
I' r- • 

15· 
16. 

.. ) ...'hys&uessa rase hi 1. (iI.Sars 

r''Ys~nocssa longic audata (Kroyar) 

do,.c:3ctoscelis hleC;hlops Sars 

DGoapoda 

17 • .2G.ndalus montagui Leao11 

':3 • .I:&lda1.us borealis Kroyer 

1':),. C:L'a~o scJ.,t.)ticIUspinosus (Bay) 

2(;. Eo~acus a!Jl0ricanus Milna-Edv;ards 

::'1. Panulir'.1s argus (Latreille) 
2:~. Frrourus bcrnl:arduE (Linnaous) 

~: .• i);:;-._:u.:'".!.s lO_"l-.:-Lcarpus Say 

.-=:.-~. Gc.:1C '..;1' irrOrc.tu8 Sa:y' 
·'i,,~c., b '~l'-t""~ _.... '..,~ __ ",...:L OEl ... b.. lS U 11 ~.t/oon 

~e. ~P:;jl,'Jj/:';U~ h-Jrbstii r.:ilil-2-rEd-.. iJ.!"ds 

_''"7 -, . 
1;',,1 -, r":',1Doda 

.' -- V ...... L • ..l,; 

,.,"C.c 111a tC::'luis MO:::lta;'U 

C))hCllopoda 

.::2. IlJ.~:- ~1.lcc8brossus (Lesueur) 
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Table 4. List of organisms found in the Red Hake stomachs. 
+ very seldom, ++ seldom, +++ often, ++++ very often • 

.r:j.--'. -.; ~ ..th.:,' t a 

.. lll':; U~ B.;.). 

lolychacta 

"-. A.~ "l'O:':':' C" oc 1.11 ,-,at aI,inl1a')us 

i1~lo.r.::.:.cic:a 

-" LC)<ls hUli Loach 

+. ""llaclUs ,~.burl1eus Gould 

A:1~phi.l)Dc.a .. 
;". ":'111 ;h: . .LstO c'.Jl.l.:;,.)rcssa Goes 

r',lc,,:isto libullula ii!andt 

7. '~(:lo;:,chostia longicornis (Say 

l.:..tu ... Jt:'G..Llsiac C3. 

.:...,. i .. r.:;,:...;at1ycti,:;harlcs llorvegica O~"~. Sars) 

9 .1'1qSa.llo;;ssa raschii eM.Sars) 

1o.rLYGOlDCSSa longicaudata (Kroyor) 

Decal,Joda. 

Lacrura :'lailantia 

'1 '1. PWldalus montasui Leach 

12. P&"ldalus borealis Kroyer 

k3.crlilra reptantia 

1;;. Eo:"o.r1.1s a:weriCailUS l',iilne-Edwards 

h. P31lUlirus argus (Latreille) 

k'eomura 

1:;'. J.)acOurus barnhardus (Lirmaeus) 

1(0. 1'[;. LU'IJ,S lonr;icarpus Say 

1 r/. CU-1C ":;:c ':"~1roratus Say 

1 (;. ~'"'"c 01' b oreal is Stimpson 
1 ~.'. P'. 010 )(:1.1s herbstii i.;il110-Ed';·:ards 

Stol:1ato;)oda 
'c',. '11,'" .)' ,', r>, ~- _'. o-.;..u .. .L ....... ,J, ,,...;,.1l1 USc-- i:lay 

1: ':l::;c.l'lJ'.){_~.;· 

21. '::ucu~,a tCJl1uisulcata (Couthouy) 

_.J 11 11-· -,,...... ...... ,-.. ' -...,:- ("ayi . __ • . ... c .. ,.La ~ ",;_'_l~J,........ ,,;:) .. 

'J" pe"-r ';C""'d'~ ("u"ll) '-.;'_ .. ....;c' ... ,.:._l ... .....,J.c...,l..l ... US _ .II' ..... cr 
"'.J 

",t. 

'-...J -

-: ,c I; ~:1 ;;u~L:,laL1.icus (G.,lclin) 
.~_cullus cdnlis Linnaeus 

.'~8.s-::;l'o20da 

2G. Ci~ri·~~i~::.sis sp. 
?'7 ... c_ ""'? ..... 
--I. ~".J.'_>.J ...... .:;J • 

Gt;~halop£lda 

2e. I:'.l';CJ: illcc:)brossus Lesueur 

2S:. D()li~o .dDalii Leueur 

-'v. 

-:-'/. 
..-' I • 

32. 

Ast-:roidea 

C'cc:lodiscus crispat1.1s CBetzius ) 

l~~:1:;3._:0cl<~stcr;ranularis (O.F. MulL;r) 

Ec:D:'ic ic. aa.'1.c;uino 1 ant a (0. F. r,iullor) 

A 14 

++ 

++++ 

++ 

++++ 

++++ 

+++ 

++++ 

'I-++-i-

+++ 

+ 

++++ 

+++ 

++ 

+++ 

++++ 

+++ 

++++ 

"1-++ 

++ 

++ 

+++ 

+++ 

++ 

++ 

++ 

++ 

++ 

+++ 

+++ 

++ 

++ 

++ 
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;,j • .':.".,.i:;;u.;td"ias t:;I'oenla.ndica (:wi;;ken) 

B)hiuroidea 

3+. (Llr,O,lOC Jl)halu5 arcticus Lea.ch 

;). klyhic·.I'a denticu1ata. KoehL)r 

36. O)hLlra robustra Ayres 

Echinoidea 

37. ;'chirw.l'achius parma (Lamarck) 

Pisces 

;2. l.v":Ll(;::;lutinosa Lillilaeus' 

39. 01 U.':'C o. h'-'.l'cnGu8 haren~u5 Lilmaeus 

'".I. A1osD. ,lC.cudoharenCus ('Nilson) 

'"1. Br(;voortia tyrannu8 (Latrobe) 

1;2. 1·""r1ue'~iu8 bllinearis (fiiitchill) 

~;;. :U".;:'OI,hi<lium cerviuum (Goode and Bean.) 

"1--'+. LL.;(.; .. lda lerrut!;inea. (Storer) 

~5. 

TO. 

l~-'7 • 
/to. 

+9. 
;1 ....... 

..;1 • 

.i?soud·J.1.J1Guronectes aDiericanus Ui alb aUL;) 
Se J.,"bc:c sc ombrus Li=a.OU5 
Porol1.:'cus triacantus (Peck) 

":1'i.;;10)6 o)[J1latistius Gilbert 

liyoxoc <'l1a1us 8co1'1'ius (Li=aeus) 
AG~;J.('.a ,,11 :)1'oidos llionopterygis (BJ:;ch) 

iJ~·-cl,J..:,t;c:rus lumpus Lill.i.laeUS 

:ie:. :;:·'r.i.o"lOtus carolinus (Li=aeus) 

53. Tauco;olabrus adsporsus (Walbauu) 

5Lf.:r0.u·~:)ga onitis (Li=aeus) 

::-5. J.rr~;ladytas aUlericanus :;)e Kay 
9 

5~;. : .. Olanr&lJ.1ilUS aeglef'inus (Li=a.OU6) 

81 

+++ 

+++ 

++ 

+ 

++++ 

+ 

+++ 

++ 

+ 

++++ 

+ 

+++ 

++ 

++ 

+++ 

++++ 

++ 

++ 

+ 

+ 

++ 

++ 

++ 

+++ 
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Table 5. Occurrence of food components in the Red Hake stomachs by size groups 
in ICNAF subareas 5 and 6, per cent (1965-1967). 

; .... 0::;.:1 ~~~ hake lenEth (em) 

co"X)~Ents-,21_25 -2G-30-31-35-36-40-41-45-46-50- 51=55 

------------------------ ~----

lliphf) .. U3iacea 
1.4 

!±.!.2 
4.1 

4.2 hl 
~ • .!? _ 3.'+ 

2..JL 

Il.. __ .)ni...:/ ):la 62.5 

::::9.!.1 

.5.0 38.6 22..J. :?l..!:2 40.5 
::!:3.!.S _ 41+.!.5 _ 41.!.9 _ 25.!. [J _ ,20.0 

.i.Jl: .. l:' 2.1': ___ ~ ._~ .10. q6. "6. 
C;" 7""0 _ ,_0 _ ~.L _ .E!-_ 

? r 
PJ ~:-b ~19.8t.0. =-!-~ 2.2 

hl 
_ .§·2 

0,6 

g.} _ 1·2 _ 2.~ _ 
.. )S.~(:_ ..i..:-':" ~ /J-. D .h2 W 

4.4 .. / 

2.o.!.0_ 

2.1 

-. 
l!§: 2.1 

:> c· ........ '-, 't·Q _ 2'2 _ .§·2 _ 2·1 
.::::'1 ~';.;:~0 s C.5 l.:2 1.2 b2. ~ 

2.0 _1·~ _ e.g 

~ 1.4 .1& 'J. 
(., .; ~. u :;.' 
: . .':.1 C :~C 01-'-

_.ci:.;' .. ':'; - 1.0 '1.7, 
~--------------~,------
",."1).;'<1:';,0.2 '/.0 ..2.!§ 2.:..2 14.6 12.8 
_ _ _ . ___ 2.2 _ 2.2 _ 4·2 _ 2'~ _ 2·1 __ -__ 
... :.L:a:2izeQ 1u.,j. '12.0 1<:;.6 23.0 2'7.0 21. 7 

:L.:rCe.:.1L;Uce - __ ~ !:;J....!..L ~ 
o..{ UCBCQS __ 'j..!.2 __ 11.0 _1~ • .§ _1~.§ _2§ • .§ __ _ 
"?o:)Q rc C::l.ants 1Q.d .:l.:t!.2 20.0 11.a ~ 10.6 

_______ 1L~.!.1_22.~ ~0.!.7 _ 18.!.0_ 14.!.3_ 

J o. of 
stoa&vhs 
~'ii th 
':ood 

50(. 

71 
?:S!l..!. 2§Q.. lli 
246 398 118 

Note: in numerator - in females 
in denominator - in males 

.12§... :t2.... 
14 2 

82 

~ 

1 -I·. :-; 
~ 

57.2 

L 

Total 
... .:.~ ~-~':::£ ~ 

~ 
,3.60 .- --
ill 
~+·1.0~· 

- - --
~ 
c. ~ ~ 

_ .. /..! .. ~)U 

:' :) 

'1 .1 ,~: 

.. .:::::---
, .. 

--j' 

--' . .::.. 
.r!._'-;.. __ 

~ 

! • :.: '-

==~ 
!L, \..' • ./ s:-

"12'c . 
. -~-

_1~.1;:, _ 

329 _ 
"j6.)() - _. -
~ 
17. :>;." _ _ _ _ _ • L J __ _ 

2013 



li
i '" 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

F
o

o
d

 
le

N
 A

 F
a
r
 e

 
a 

s 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

g
ro

u
p

s 
.2 

Z
 
e
i 

5 
Z

 
e2

 
I 

..5
 Z

w
 

I 
6 

-
-

-
-

-
+

 -
-

-
-

-
-

-
-

-
-

-
-

-
-;

--
-

-
-

-
-

-
-:

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
V

I 
X

 
X

I 
:I

II
 

V
 

V
I 

V
II

 
X

I 
X

II
: 

II
 

V
II

 
X

I 
X

II
: 

I 
II

 
II

I 
IV

 
-

-
-

-
-

-
-

-
-

-
~
 
-

-
-

-
-

-
-

-
-

-
-

-
-

-
'-

-
-

-
-

-
-

-
-

-
'-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

E
u

p
h

ia
si

la
ce

a 
1

.7
 

4
.7

 
2

2
.0

 
5

.2
 

5
0

.8
 
6

.5
 

3
1

.0
 7

2
.8

 
2

1
.3

 
2

4
.7

 

A
m

ph
ip

od
a 

3
3

.2
 5

3
.7

 8
0

.9
 
4

7
.1

 
2

8
.5

 
3

0
.0

 
2

7
.4

 7
1

.6
 5

7
.4

 
4

4
.0

 
6

4
.7

 
4

9
·2

 
3

.6
 

S
h

ri
m

p
s 

3
8

.4
 6

.6
 

6.
5 

2
.4

 
2

6
.4

-
1

.1
 

50
D

 
4

.1
 

1
.8

 
38

.4
-

1
3

·3
 

D
ec

ap
o

d
a 

1
.0

 
3.

4-
1

·9
 

6
.2

 
4

.8
 

1
·9

 
5

·5
 

1
2

.6
 4

.6
 

6
.8

3
0

·0
 

4
.7

 
1

0
.2

 
3

0
.0

 
P

o
ly

c
h

a
e
 

0
.6

 
0

·3
 

1
.2

 
0

.7
 

4
.6

 
5

.6
 

7
·3

 
1

.7
 

M
o

ll
u

sc
s 

6
.4

 
4

.7
 

2
·3

 
5

.8
 

7
.3

 
B

e
n

ti
c
 

4
·5

 
0

.2
 

0
.9

 
1

·9
 

0
.5

 1
9

.2
 

2.
8 

1
.7

 
o

rg
an

is
m

s 
S

q
u

id
s 

9
.3

 
2

.3
 

4
.8

 1
5

.7
 
5

.7
 

1
1

·3
 

1
3

.2
 

1
3

·2
 

6
.5

 
5

·3
 

2
·3

 

P
is

c
e
s 

1
8

.1
 

2
0

.8
 1

.0
 

3
8

.3
 2

8
.1

 
61

.5
 2

7
.5

 1
5

.8
 
2

6
.5

 5
0

.0
 

2
6

.2
 

7
.4

 7
.3

 
2

7
·2

 
7-

5 
3

2
.1

 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

T
o

t
 a

 
1 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 

1
0

0
 1

0
0

 
1

0
0

 
1

0
0

 
1

0
0

 
%

 

T
ab

le
 6

. 
P

er
ce

n
ta

g
e 

o
f 

fo
o

d
 g

ro
u

p
s 

o
cc

u
rr

en
ce

 i
n

 
th

e 
R

ed
 

H
ak

e 
st

o
m

ac
h

s 
b

y
 m

on
th

s 
in

 I
C

N
A

F 
su

b
ar

ea
s 

5 
an

d 
6 

(1
96

5 
-

19
67

) 

.... a-



- 17 -

115° 

Figure 1. Sampling areas in the studies of Silver Hake feeding. 
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Figure 2. Sampling areas in the studies of Red Hake feeding. 
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