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A detailed analysis is given of the stomach contents of Gadus esmarkii
sarpled in the North Sea in llarch/April 1961, Copepods and euphausids were
the dominant food types. A comparison between the relative abundance of
species in the stomachs and in GQulf IIT plankton samples from the same
location shows that they are similar. The difficulties of this sort of
work are discussed,
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Tntroduction _

In a previous report, Raitt (1961), the food and feeding of Gadus esmarkii
I'ilsson, was described and compared with that of O group haddock and whiting.
G._esmarkii was shown, like young whiting, to be principally a planktonic
feeder with a diet consisting mainly of pelagic crustacea.  Young haddock,
on the other hand, were found to be omnivorous bottom feeders with a wide
variety of species in the stomach contentse In the present paper a more
comprehensive analysis of G. esmarkii stomachs has been made and the’
quantities of the various food species found are compared with the fish's
planlitonic environment as sampled with tht)e Gulf IIT high speed tow net.

laterial and Methods .

The somples were collected during a routine trawling survey in the northern

Horth Sea in llarch-April 1961.  Tor purposes of comparison the results from

two areas have been treated soparately - a northern area extending from

58°301 to 61°01 *N and from 01°00 Wv to 03°00'L and a southern area extending
from 57°00'N to 58°30'N and OL°Q0'W to 01°0Q!'E. The northern area lay east

of Orkney and Shetland and the southern area lay within the Mordy Firth - . .
Buchan {ishing area. All sompling was done during the hours of daylight, .
Gulf III and trawl hauls being made in the same position on 15 occasions

in the Northern area and on 13 occasions in the Southern area. .

Details of the Gulf TIIT high speed plankton sampler and the methods of
analysis used are as given by Adems (1962). . From 10-15 stomachs of
Ge_ecnarkii-were collected from each trawl haul and all the stomachs
containing food were combined from each sample.,  The numbers of individuals
of each species found were raised to a common.factor of numbers per 10
stomachs. - All of the fish sampled were 1 year or older, the length
distribution being 12-19 o, : '

Detgiled Analysis of Stomach Contents

The numbers of each species occurring in the stomachs in’ each haul are
shovn, separately for the two different areas , in Tables 1 and 2, As in
provious investigations, Raitt (loc.cit.), copepods and euphausids formed the
bull: of the diets In the Southern sarmles W: Iemora
longicornis and lletridia lucens were the dominant copepods in the stomachs
and Thysanoessa inermis, Meganvetinhanes norvegica and Nyctiphanes couchii
tl.le comronest cuphausids, The only other food types occurring in a
significont volune were crangonids and Oikopleura sp. although decopod larvae
and cirripede nouplii did occur at greator densities than one per 10 stomachs,

The Iff:l?.‘tiVC_iihpOl‘téhCe ,of: fogé _tyi)es in the stomaéhs from the Northern
orea was similar to that in the SQuthern area except that Calanus finmarchicus
was by far the most abundant colepod. )

Stomach contents of G. esmarici; compared with planlttonic environment

For this comparison foéa and plenkton specties were grouped into two types

1. h




for the two arcas of the investigation: a) Tioll orgenisms which included
copepods, calyptopis larvac and Spiratclla rctroversa and,.b) Iarge organisms
which included cuphausids, Sagitta sp., Tomopteris sp., and Oikopleura spe
The results can be scen in Plgurcs 1 and 2,. - On the left hand side of each
"figurc the specics are arranged in decrecasing order of abundance in the -
plonkton samples expressed as numbers per cubic mctrc for the small orgonisms,
and numbers per 100m> for the large organisms, - On the right hand side their
corresponding abundonce in the stomach samples.is shown as numbers per 10
stomachs, No spcca.cv of the appropriatc size range ocgurr:.ng in the planktcn
samplcs in num'bcr., ss than 0,3 por m or 0.3 per 100m? wore included. -
"Only oncec was a’ snccics occurr:mg at below this level prc.,ent in the stomachs -
Ccntropagcv typicus occurring in the Southern area .at numbers of O.4 per 10

stomachs,  Invertcbrate larval forms were unfortunately not counted in the
Gulf ITI samples but decapod, cirripede and 1a.m0111'branch larvae did occur

in small numbers in the stomachs in both arcas,

- I‘rom ‘.E‘:Lgurcs 1 and 2 it can be scen that although not in. complete agrccmcnt
. the gcncral picturc of abundance of organisms in the plankton and. in the ;
stomachs is similar,.. The* ‘correlation is ‘good “when onc cons:.der.a the
dlff‘lmltlc.a :nhcrent :Ln ref*earch of thls na.ture. : . .
(1) Stonach’ contcnts as’a- mcthod of as scsumg food catcn must be{trcatcd
\n.th somc cautions ‘' The-length of time ‘'since feeding is not known and -
differcnt digestion rates night well climinate some. speeies very quiddlys . ..
. This in fact might explain the cox parative abscnce of the-soft . bodied S__ggltta .
from the'stomachs in spite of the fact that in both arcas it wos' common in - ;-
the planizton. (The megular occurrcnce of Appendicularia in both stomach
and planl'ton samples is rather more difficult to explain), PR TIPS e
(II) The fish may have moved in the pericd between active feea:mg and
capture io. thcy may not have becn fccding whcre they and the planl.ton were
-smrroled._" ) . _ . AR
(III) The f:..,h cxam:mcd were all caught w:.‘ch the Bottom Tra.wl. Thc )
Gulf III docs not cf‘fectlvely sanple the extranc bottom layers of plankton )
as the rislc of losing the gear 'is too greats If the fish werc only fecding .
on the bottom’ laycrg of planl-ton th::.., Would undoubtcdly :mtroc'ince a ba.as into -
. the results, e : . & .
T‘igureo ! a.nd 2, although dmon.,tratmg that the mo.,t abundant planktonic
specics: were also. generally best rcprc.acnted in the stomach.contents, by no
neans :prove conclus:.vely tha.t G- esmarkn 1s a non SOlCCthO fcedcr.
In 'both arcas cuphzm.,:.ds were wcll reprcgentcd in. the stomacn contents : .
olthough not always occurring in’ large numbers in the plankton. The absence -
of Sagitta from the stomachs has already been noteds = - A

- It is hoped to continue this work and :anludc some rc ea.rch into the
fecding depth of G, esmarkii and the ass oc:x.atc,d depth dl.)trlbutlon of plankton
species, .- S
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G. €esmarkii

Table 1

Stomach Contents Southern Area

ki

Trawl S61/ Total| Average/
. 13 |Sample
15116 |17 819 |21 {2n] 25 |27 |28{35|36 |37
Calanus finmarchicus 2 1 15 6f 20  L4| 3.38
Pscudo/Paracalanus 3011, 4261 291 1 11 (4811031989 1614} 355
Temora 1ongicomj.s 301 3 22 [1066 {52315 10f 20 1960 151
Centropages hamatus 22 2! 8] 9 16 58] L5
Ce typicus I Ll 0.3
lietridia lucens 2l 5891147 2 71380 1149} 88.L
Ca.ligus 2 1 2 6] 0.5
Meganyctiphanes noxvegical 5 191 31| 26 831 6.l
@y:onocssa incrmis 130 1 17 6 68| 5.2
Nyctiphanes couchii 5| 62 2 69| 5.3
Tuphausid fragments 36) 38 11 17 102 | 7.8
Cumacea 1 5 0.5
liysids 2 1] 2 1 0.5
Amphipods 1| 1 3 51 0.
Isopods 2 3 51 0
Crangon allmani 5 3 2 5 151 1.12
Spirontocaris sp.
Other natant decapods 9 116 1 171 1.3
Appendicularia 3 82 85| 6.5
agitta sp. 2 3 51 Ouk
Tomopteris 1 1 .08
Decapod larvae %8 1 X9 | 3.7
Calyptopis 7 71 0.5
Cirripede nauplii 1 {101 3 14 | 11
Lamellibranch larvae 11 «08
Annelid fragments + + % +
Tish 111 1 1 k| 03




G, esmarkii

Table 2

Stomach Contents  Northern Area

Trawl S61/
, 5 e
31132(33 {3 (20{41 142 {L5{LT 48150 151 {535 § 55
Calanus finmarchicus { 10{351 13 21121189| 30 930{173| 2226|1693 | 332,.| 222
Pscudo/Paracalanus 1 6101882771 2| 8] 6 3 8 21 171 1616} 108
Temora longicornis 2 15} 18] 6 Ml 2.7
Centropages hamatus 1 1 21 0.13
lictridia lucens 2111 30{447{ 7] 5] 18{19] 16 6] 131 8] 6 2881 19.2
Calipus 2 21 0,13
lieganyctiphanes 15] +| 10| 24 16 65| 4e3
norvegica

‘Jysanocssa inermis 571 1 231 71 15 103| 6.8
T, raschii 1 1 .06
Hyctiphanes couchii 31 4102 11 110} 7.3
Buphausid fragments |12 21 6 421 2.8
Amphipods 1 IN 1 6] 0.l
Isopods 1 1 .06
Crangon allmani 10 + 10} 0.7
Snirontocaris sp. 1 1 »06
Cther natant decopods -1 =
Spiratella retroversal 1 N 1 61 0.l
Appendicularia
bagitta SPe

Decapod larvae 2 3 51 0.3
Calyptopis 1 8| 0.5
Cirripede naunlii 3 31 0.2
Tureilia 1 2 3 61 O
Annelid fragments + + +
Fish 7071 4 15| 1.0
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