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Sumril!3.ry

A detailed analysis is given of the stornach contents of Gadus esmarkii
s81Irpled in the North Sea in lIarch/April 1961. Copepods and euphausids '\'1ere
the dominant food types. A comparison between the relative abundance of
species inthe stomaehs and in Gulf' III plankton sampIes from the same
location shows that they a.re similar. The diff'iculties of this sort of
work are discussed.
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Introduction-.
In' ci. previoun report, Raitt (1961), the food and i'eeding of' Gadus esmarkii

Hilsson, ,lan' described Md compn.red vdth that of 0 group ha?-doc.k and ....,hiting.
G. eomarldi wn.s shmm, lil::e young \"lhiting, to be r>rincipally a planktonic
reeder ,dth a diet consinting mainly of peln.gic erustn.cen.. Young haddoCk,
on the other hD.nd, were f'ound to bc omnivorous bottom feeders with a "dde
vuriety of' species in the stomn.ch contents. In thc prcnent pn.per a.more
cornprehennive analysis of' G. esmarkii ntomn.chs has been made and the'
qUMtitics of the various food species found ure compured vdth the fishts
planl~tonic environment as smnplcd with the Gulf III high speed tow net~

• • J • ,

lIaterin.l and ltIethods •

The samples were collected during a. routine trn.wling survey in the northem
Horth Sea in l.Iarch-April 1961. For purposes of comparison thc. results from
two aren.s 1k~ve'been tren.ted spparately - a northem area extending f'rOm
58°.30'H to 6'f9:H.'N ond frou 01'bo tri to 03°00'E and a southem area extending
fro~ 57°00'N to 58°30'U Md 04°00'\"[ to 01°0QtE. The northern area laj en.st
of' Orkney ond Shetland Md the southem aren. In.y ,iithin the Moray Firth -' .
Bucha.'1. finm.ng n.rea. All SDr.1pling wn.s done during, the hours of' daylight,
Gulf III D.ltd trn.\ll hauls being made in the SOIJe position on 15 occn.sions
in the lforthern area and on 13 occn.sions in the Southem arca. ,

Det?-ils of' the .Gulf III high speed plnnh-ton sroni>ler Md the methods of
ann.lysis used are n.s given by Adoms '(1902). . Frcm 10-15 stornn.chs of.
G. ecrnnrkii' were collected from each trawl hn.ul ond n.l1 the stomn.chs
contn.ining-food \"lore combined from each" s8mple~ _. The nurnbers of individuals
01' euch species found y.-ere rn.ised to a common· factor of' numbers per 10
stomachs. All of the fish sronpled were 1 yen.r or older, thelength
distribution being 12-19 cm.

Detailed .AnaJ;YFis of' Stomach Con~,

The nUr.1bers of' en.ch npecies occurring in the stomachs in' each haul are
nhoy,n, separn.tel~r f'or the t,va different n.ren.g, in Tables 1 ai'ld 2. .An 'in
previous lllvestigationn, Rn.itt (loc.cit.) copepods ond euphauriids f'ormed the
bull:: of the c1iet. In the Southem sar;lJ:>l~s Pseado/pn.racaln.nus, Temora
10ngicoI'nin und lIetridia lucens wore the dominn.nt copepoda in the stomn.chs
ond Thysn.no~ssa inem.is, Heganyctinhones norvegica und Nyctip~es couchii
t~le 70~1l'.10nent cuphn.unidn. The only othar food types occurring in ,a
Sl.ßl1l.:l.c:;mt volune were crn.ngonid::: .n.nd Oikopleura sp. although decn.pod larvae
and cl.rrl.pede nn.uplii did oceuriit -greö,ter densities trwn one per 10 stonachs.

The r:elative. importnnce 'ot: foe:;,a. ,types :in the stomn.~hs from' the Horthern
c.rea "m.s s:ir:rl.lar to thn.t in the ~uthern area except that Calanus finmn.rchieus
\70.S by fn.r the most abundn.nt CO~epod. .

Stomach contents of G. esron.rk=li con1pn.red vlith plonl:tonic environment

Por this compn.rison fooel ond :!?ln.nl::ton spe"ies Ylere grouped into t .....fO types
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for thc t"10 areas of thc investigo.tion: a) &ii.o.ll, organisms which includcd
copcpods, calyptopis larvac' ond §pii:-a.tel~o. rctroverso. and,.b) 1ll.rgo. organisms
'which includcd cuphausids, So.gitta sp., Tomoptoris' sp., ond Oikoploura sp.
Tho rosults c:m bc seen in Figurcs 1 and 2., ' (h the loft hand side' of each

,figura 'thc spocics aro nrrangod in dccrcasing order of' abundanco in the .
plonkton OWIT)los expros:3od as numbero por eubic metro for the small orgonisms,
and numbers per 100m3 for the largo orgariisms.'On the right hond side thoir
corrcsponding o.bundonce in tho, stornach s'omplos', is: sho\'m as numbers per 10
stomachs. Hospccies of thc appropriatc sizc ronge ocgUrriJ'lg, in tho plonktcn
SQIilJ?lcs in numbora less than 0~3 por m3 or 0;3 per 100m3 were included. " .

'Only once, Was a spccics oceurring at bclo'1 this level present in tho stomachs 
CcntropagcstyPicus oceurring' in tho Southern o.rca ,at ,numbers of 0.4 per 10

otomachs. Invertebrate larval' foms werounfortunately not countcd in thc
Gulf' III, s~les but deco.pod, cirripedc and lmnellibronch larvao did oceur

.... in cmall numbers in the stcmachs in both areas. "
.; ..

, '-'" hoo Figuros 1 and2 it con be seen that nJ.though not in, completö ·a.~etriont
the general, pictUrö 'of· abundaneo 'of organisms 'in the plankton ana. ii1 ,the.. :
stomaehs io similar~·. The':corrolation is 'good' 'mon 01'10 "considers' the, .,. . '.
dif'f'icUlties'inherent' in' research of this nature." ~.: . ; " ..,

. '-'".'

. ~. . .;' ." .• : ., - -.' .>

" ' (IrStor.ui~~c6ntcnts ri.c··a:m~thod of ass~;sing ~~od:"~a~~ninu'st'bcltreatcd:
\"dth sor.\c caution~ ,,' Tho'lcngth'of time 'since foeding is not lalOVIl'1 and '.'
different, cligestion rateo r.rl.ght :....roll elimiriate some., specios \Tory' quickly.;, . \ ~

,Thio in fact r,i.icht oxplam thocomparative absenee.of the'soft.bodiedSagitta·
from. the'stomaehs in spite of the fact that' in both areas it was' commen, in "':
~hc plnnl::ton. (Thc irregular occurroncc of AppcndicUlaria in b~th stomach .
and plcn1:ton somplcs is rathcr more difi'icult to ciplain). -," '-' .. ,.~ ,;' .. '

... • - ~ '·'4 .... _. - - • - ~ .. '.. • . ......

·.·:(II)· T~e' fish IDaY, have roovcd in 'thc 'pcri6d bctwcen activc _fecding ~d
co.pture ,i~ e ~ they may' not' havc been' f'eeding whcre thoy and thc; plankton :_rore.

~ sDmPlc.d. . . '.
• • ." • 'L • , • ..'

, (ni)' Tho fish cxo.mined ,-rore 'all 'eUu~ht ,-11th thc :sottem Trawl~ '.>l'he
Gulf III does not erfectively sXlple thc extreme bottom layors of plankton
0.0 the risl: of l08irig" the' gear "is too ,great. Ifthc fish ware only feoding
on thc Dottorn 'laycrn of plankton this would undoubtedly introduce a bias into .
thc rcaults. ',: ' .. - '.... ...' .

In botJi, arec.s euphD..usids· vrorc ,1011 rcprescntod in, the. stoinach contents
although not ri.l\7ayri 'occurring in' large nu.mbcrs in thc plnnkton. The absence, ~
of Sagitta fro:-u' tho otor.1O.chs has alreo.dy bean notcd.

. l 1igures1 arid 2, 'although dcmonritrating that the most abundant plonktonic
sp~cies"".'Oro also,gener~lybest reprc'sentod in the s:t;omach,contents,·bY no
mcans,:prove conc~usiv~ly that G.'· esmarkii is u non selectivo fe~der•.

. ' ,
~ :..

•
It is hoped to continue this trork and -include some rcscarch ·into tho

fccdirig dcpth of G. osmarldi and thc o.ssociatcd depth distribution öf plankton
specics. ~ . . , , '., . , ' ,

...... ' ..
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To.ble 1

G. esmarkii Stomach Contents Southcrn Area

Tro.Yll S61/
I

Total I Avcrage/- -- 13 Sample
15 16 17 18 19 21 24 25 27 28 35 36 37

Calanus finmarchicus I 2 1 15 6 2C 44 3.38

Pscudo/Pa:racalanus ~O14 426 29 1 11 48 103 982 4614 355

Tcmora longicornis 301 3 22 1066 523 15 10 20 1960 151

Centropagcs hamatus 1 22 2 8 9 16 58 4.5

C. typieus 4 4 0.3

Eotridia lUCCl1S 24 589 147 2 7 380 1149 88.4

Caligus 2 1 2 1 6 0.5

l.Ioganyctiphanos nOl'"'vegica 5 49 3 26 83 6.4

sanocssa incnnis 13 1 47 6 68 5.2

Nyctiphanes couchii 5 62 2 69 5.3

Dupho.us id fragnents 36 38 11 17 102 7.8

Cur.1acea 1 5 6 0.5

lIysids 2 1 2 1 6 0.5

Amphipods 1 1 3 5 0.4

Isopods 2 3 5 0.4

Cranaon ullmani 5 3 2 5 15 1.12

Spirontocaris sp.

Other nutant decapods 9 1 6 1 17 1.3

Appcndicularia 3 82 85 6.5

agitta sp. 2 3 5 0.4

Tomoptcris 1 1 .08

Dccapod larvuo 48 1 49 3.7

Calyptopis 7 7 0.5

Cirripcdo nauplii 1 10 3 14 1.1

Lamellibranch larvae 1 1 ! .08
I,,

Annelid fragments -+ I +1 +I I
I i

1 I I
Fish I 1 1 ! I 1 41 0.3

! , I ! I
,, -L ;

I



Table 2

G. csmarkii 8tomach Contents Northern J1rca

--------

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

Trawl 861/
Average/l'T'otal

31132
I I i 15 Sample

33 3l l- 40 41 42 45 47 48 50 151 153 54 55
I. _. - .

CD.1anus finmarchieus 10 35 13 2 121 89 30 930 173 2 226 1693 3324 222

Pscudo/?o.ra~"t1anus 1 610 882 77 2 8 6 3 8 2 17 1616 108

Temora longicornis 2 15 18 6 41 2.7

Centropagcs hamatus 1 1 2 0.13

Hctridia lucens 2 11 30 147 7 5 18 19 16 6 13 8 6 288 19.2

Calieus 2 2 0.13

l':cganyctiphanes 15 + 10 24 16 65 4.3norvcgica

4IfYsanocssa inermis 57 1 23 7 15 103 6.8

T. raschii 1 1 .06

Hyctiphanes couchii 3 4 102 1 110 7.3

Euphausid fragments 12 24 6 42 2.8

Amphipods 1 4 1 6 0.4

Isopods 1 1 .06

Crangon allmani 10 + 10 0.7

S9irontocaris sp. 1 1 .06

ether natant deco.pods
t
t - -

~)iratella rctroverna 1 4 1 6 0.4

Appendicularia

agitta sp.

Decapod. larvae 2 3 5 0.3

Calyptopis 1 7 8 9·5

Cirripcde nau~lii 3 3 0.2

IFurcilia 1 2 3 6 0.4

Illnnelid. fragments + + +

Fish 7 7 1 15 1.0
! ".\ i

I I. I I •

.........
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