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Abstract

Gf five nCI!'utoue species,fo'.J.:J.d in cod,Coni.;rDcaecum aduncu.re

and Anisakis sp. turned out to be the most nUii,8:r-OUS end wiuely

circulated.A level cf infection with larvae cf the aboV'e 1'81'8

sites incresses with body length nnd age·.of cod.Forrocaecu!T.

:i .Lrst smn.mer.Pela8ic fry are infested in mnss by larval

decipiens larvae appeared to be the most abundant in codof

i~'O-45 cm long.God are infected with nematodes during their

• O.aduncUI': . they feed on Calanus. Younr; "bottorn" co<i. are in-

fested wi·~ Anisakis sp. as they ~ransfAr to preferable feedinf

on euphousiids.A change cf souree of infcction of eod adult

age Croups,which receive grater mutber of C.aduncum end

Anisakis sp. from floh - their feod objects,- i8 considereu •

•

funk-haas
Neuer Stempel
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Resuae

Le Contracaecum ad~um et l'Anisakis ap. sont lee plus ~Gm-
\

breux et les plus repfu~dus parmi les einq especes de nematodes

trouvees chez la morue. Le nivea~ de l'invasion par leB larves

des nematodee susmentionnees devipnt plus eleve avec l'äge et

l'agrandissement de la taille des poisBcns. Les larves du Forrccae

eum deeipiens sont plus nombreuses chez la morue de 40-45cm.

La contamination de la morue par les nematodes conunence des le

pre~ier ete de se vie. Les alevins pelegiques qui se nourrissent

du calanus devie~~ent en masse l'objet de 1 'invasion des larves

du C.aduncum. Quand les Euphausidae deviennent la nourriture eaSen-

tielle des jeunes "bentiques" les derniers sont contmnines de!!

L~isakiB apo La source de l'invaeion est differente chez 1a moru~

rlus agee qui est contamlnee par le C.aduncum et l'Anieskis ap.

par l'intermediaire des poiss~n8 dont elle se neurrit.

IntroJucticr:

•

•fishcs ,..lI".: cf l-;3rtic~1l91

ir:I,ortance today.V.e know cases ci',tl.(;ü' patLceer.eci:y.' 'l.": non
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(r.~ers·, 1976). \ihen heovily infected the fish noticeably lODe
..

thcir market qualities.ln addition,larval anisakid neILotoclc3

are known tc be uned as biological indicato~'s of 10eal cod utocl:s

in theNcrth-Bast Atlantic (Platt 1975,1976).However,despite ~
. .

greatdeal of publications on anisakids,littlo is known Gbout

in1'oction of fish with them in the 'Arctic waters.30me d<ltu 0n cod

in this area are availablc from publicatio!ls of Pol;;;onsk,v Yu. 1.

(1955) and

of (lifferent

N.lJ:.Platt 1975).Information on infostntion of eoel

lencth with unisakid neI!l8todes in the ..,

I

I
~e

Barents Sea'in presented in this paper.

r,'atoriol and i\~othods

.The materinl for this stv.dy was collected in 1tJ7/~ "7 1979.

ilorks were carried out during tbc sea, cruiqcs r.here live or j:.lGt.

died fish ~ere examined.An insignificant proportion of exoffiinod

fish - fI'J' l~a.inly -: were fixed in the 4 % formalin. In u11 53;:'

('od ware dissectcd,283 of which - for studyine; the agc-lcn[th

dynarn.icB of f'ishinf?ction with nomatodes, 1'70 - to study the

infest8'Uon of fish mU5culature and 100 cod fry ( COUtEt in

. }'ehruary-A'arch) - to study the stages of' devel>.::puent oi ncr::.d,mlcs

in afish aliüentary canal 01' the t;ivcn oge-group of 1'is11.

5peciee- diagnostics of parasites Vias made on alive or i'ixell in

Ba'rbaballo's li9Uid 'mnterinJ \'Iith its further clearin~ in

\\'orns "~·.ere llctc l'T.:üv.: Q

according to :i3.Bcrland(1961).Infectiun of fÜÜl in clwractorjzcJ
an:! .

by cxtc'nr,it;y in % intens:l.ty(ninirNü,r:::<:d.r:,u:: uno] liledium) presüntcd
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by a number of parasites in' ~'fish.

. '. . .. ' ~

RAS U lt s .... .",... . \,'

,..

Five nemat,?do .spe'c'ies ~l~'tint :to ~b:t.~milies,Rkbc1~chonida'e~

Skr~abin,1946"~~d:ÄriisakidoeSkrjabinet Korokhiri;1946woro' d1s

covered in the Barente Sea cod.Rcprocontatives of the /ornior , .

fsmÜy,AscaroPhis morhuae and A. filif~rn.i~ are eric'ount~:r~d only
,

in D fish otomach anel ere ver-.:J rare. Cn tho contrary, infestation's •
of'cod with C.adUncum,Anisakis so.

.,', .,'

nnd to a~~sser dcgree ~ith
'.; '.*~

P.decipiens provcd to be high. " "1',

, , :'1'".",,·
'" Larval end adult C.adu..'1cum ncmntodeswere fOUnd' in 92 % of

eramined fish .,.ith intensity oi' Viorms 1-.376' (~'2~o':on, the average)
- .' ,. .-!.?,:,:: \~"•. :" ..' .... , . • ".

per fish.The ~~in larval localization is inthefish~bodY cavity

andI!lcssentcrios of tbe lnter.'llul or5ans. '::':,'~:'::':!: ~,.;,.'

A degree ~f iJrl'~siation of cod with larva?-;,'AhÜakls":spi' 13 . ,
so:nC\~hat lower than..~it~·C.f.dunCum ~n.d make"s>66';6~~'o:f a nUl:lb-

er 01' oxam.1ned fish 'with the intem:ity of iDfe~tion'1':'I08( 4. 11

cn thc avers'ge) parasite per finh. 'rho:! \'iere most co~on in a 11':",

ver and n;,essenteries.Larval Anisakis sp. were, found in:·bor.ols·

snd museIes too.

Infestation of cou with P~decipicbs appeared tri be less signi

ficnnt.Their larvae were discovereu on a liver ( rarely in bO"'iels)

of 12.4 % examined fieh ~ith intensity 0-11 ( 0.3 on the aver

age) parasite.

Age variations in infestations of cod with'the above nel':iatodcs

arec~vre6sed as follo~s~ Ir. comparison to infestaticn of cod of

•
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•

5-20 CIJ long,infestation ,üth C.aduncum is obscrved to in!crease

"extensively and intensively with age of.fish.With further in-

c!'(,nse in host length infestation remnins at the levc-.:l of "lOG ;;

and a ~or~ burden invariably inereases •
.

'ehe typieul feature of cod po.rasitized with Anisakis sp~ is

the eonstant increase of a number ofinfestedfish with age as

\Jell as of worm burden per one host.(Table I).Eowever,despite

thc coneral trend of ncmatodes to inerease level of infestation

thrlJ11Ghout thc whole fish body,wo ean make out some peculiarities

" 38 to infesta1;ion 01' same oreans. Thun, for cod under 20-30 cm

~ith C.~duncum cn ü liver an increase in both cxtensity and

intensity of infestations is typical.A liver of largor fish in

loss infcsted ,üth this type of ncmatodes and thc fiah over

50 cn: had a liver free from larval C.aduncmn.·

.I... nu.'1:b~r of Anisakis sp. on a livcr and a nun::.ber of fish in-

f~uted ~ith them Increascs (Tablo 2).

Larval P.decipieDs ~ere fClmd on 6 liver cf cod cf different
1(;1:[th

~roup3 tut ~ü!'e tbc ~ost ~o~on in fist of 4u-50 C~ lcne

( 2~tensity of infestation - 18,2 %t a mean L~tensity - 0,3 para-

site per fish).

'Iihen laI"'lae of different types of nematodes are pre~ent in

fish body cavity end on ~essenteries a pattern of infestation

co-r.resp~nds tu. General character of age-length dynan::.ics 0 f

:rish infestation (Tablc 3) •.

In respect to nematode infestation of the fish alimentor.Y,

cenal wc cansay that no changes are observed with increase in
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host ",ce ('i'aL~c 4). In the matter of äevelojJli~ent()l staces 01'
Cf

C.:).cn<ncun in t11c :J'oung cou bo\'.e18,43 l:&rusites discovered only

);.t'nt.C!"ie ll<Jli' of thr.; rest; were larvnc on thc.; IVth JcvclcpmEntDl

",tage end tbc: SOCOl'Hl hulf - on t11e 3d (me.

Lorvtü i~nh;ckis 81) ....:cre found in :c:uscular tifwue 01' 25.2 c;

:a:::'SSl'ce lJC'r i'ish, th0~" occurred mainly in musculuturc of lUI'f;:er

Discussion

(',.,,,,~~ l' 'ne' \'''''''''v; ,~." 'e+' el lG"<' .-.r)",,, '~r"; ....h ..·co.... ten 10 '?P) '11 t'l-·D '-"""(.> , ,.L ........ .l.j \.";;'...: 1" .. -.;;; ... """~'. '_ ."7 ..._t:'.,I~( __ ,...;: •.i..l..V 'v., v .l.' ;' v ..... .l,j.'_ J)u __,lJ. S

,';.;;0 -:hc Calcn1JG fil'llNl!'chicus copep'ods and uecapods Pandnlus bore-

c:lis nr'o l'llQ;m to oe .l?ril~.ary in'!;crmediate bosts of C. adu.."1CUL1;

oupho1.aJids 'T'h' nanoeSSD r'8schii, i.mphipods CaprellG se1)teD't;riomllÜ~

und dccnpoan EyntJ arGneus - 01' ilnis,qlds Sv. ;doctlpods Sclcro-

ch3hr-on borealin

amvhipods [)rü 01' secondary iqlort.o:l1Co as feod i 'ten18 1'01' cod ar:Q

thcir occurrence in fish stOffi3Chs is comparably low (Novikova,

'1965).Calanus finmarchicus, thc [..lost numerous plankte~- of tho

E~rents Son constitute the fCüdinj base cf cad .pelagic Inrvn'3

(md :i'rj'.(;ther repl'esentativcs of copepods are rare anel s.Qoradic

dhrint; tl,c i"ü'st th.rec months oi' lit'c (3ysoeva, 197.3) .Ap~Drently,
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this is the pOl'iod tLnt yctmg colt are nnssely illfested with
, '

C.nduncun~ pGrElsites •.txmni~ed san1~ fl'Y of 5.I-10.0 em were

foun:.i tob~ infCGtcc vii th tho warm b:r 55 % end thc intencity

IJOr3site per fish.In relation

to the bütt.eL YOlt:'lS coJ a proportion af copcpodc in thair feod

is very ~moll und,Liccorcling to 10nG-term data,is 0.4 % ( in

'·ieight).It is durine this bottom way ef life that the young

ced bcgin~o i'o" ..( cn fish (Ponomarenko, 1965) .However, despite

tl~ si[nificence of co~epods in feeding cf this age group of

cc:i,degr8''': of infestation of cod with norr.ntodes of C.ad\mcum

inC1'",05es.lt can 1.;c~ SU€[ü::;ted that for older nge-groups of coi

'thc }"llc:n::-;:;':;n-ü3tors are the IDElin source 01' infestation with

lo.rv,3.l C.,<Jcll1TlCUI:,.'i'his rcsultBin 100% - infection with this

typ~ of nc~ntcd8s.At thc same

COllßtaIltly inCrODGC~.

time the fish worm burden

It \'.&8 notc<J th~;t infestation of cod wi,th larval Anisakis

~ tceins somc~hct later than thnt with C.aduncum und evident

l~' c0incides \'iith the beginning of lare;e pelagic fry feüdinc:

o:n otlpl1.3u~-;ids. S:he fish between 5. I - 10.0 cm turncd out to 18

in.l.'esteu VJith Anisakis sp. by 10.0 %.P.lean infest':t::.c1 intensit;y

Rade up O.I parasite per fish.EuphausidS Thysanoessa inermis

and TAysanoessa raschii,being in the second place after

C:llnnus in the biomas's of the Earents Sea plankton, constitute

the feeding baseo~ the sank young cod (Ponomarenko,1968).

22.2 % of cod of the above lengthwere infestcd with mean in

tenslty, 0.2 parasite per fish.
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1.('"1/01 of infestation of adult cod increases although the euprau-

s:ds,as Jistinct fro~ copepods,nre constantly prescnt in feed

.i.ncrf;f.!Se in exte!lsity of infestation.

Thus,alon[ w~lth ::.l[e variation of feeding Sl;oct!:'un of cod

ar. inCJ:e850 ir. thoir irrfGction v.itL G. Ut~W1C'11'l 1.1nd AninB~ciG sr:>. •

i3 obscrved.Pel~Gic ~ry,fccdinc on CD13n~s, are infoct81 in

;::',~s.;; b;y thc lUl'v~ll C.3dlmcuc.~.itl: tr:m0fer tc pr::-ferablc· fccclinc

c; ~;L')Loucid8 i,r...e 'botten ycunC cod ülO infoc-::cd b;,' the lt;.rv::,l

":"_~iS8:ds SP. Thc nain.food ob~iects of eIder c~u 3J.e COH3~:Ltu.ted

b;r thc fish.The si5nificance of other objec'GG in tJlei:.~ ~'ccdinc:

i,; l:lurlcedly rerJuccd.For ::::,cC-'sons r;ivun it CGn bc d.ccrr,ed th3t

:l cJulnge of the sC'J.rce 01' infection in UndeI''.iIDY &r.j tb~ :::::;]01'

..

ccd froI'l their fc~ Ob:j8CtS .('\" ..
- J~ lS11.
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'reble I

In:t"estation cf cod of different len[th [roups with nemntoJes

Te';" t\-, 1:\10.: Contracaecum aduncum : Anisakis sp.
~ .. t; •• • , ,-.- - - - - ~ - - - - - - -.- - - -.- - - - - - - - - -

'-l.'OUp • of , O','~ 'I t ... . ~ f' f ' e:t '. tc. , 'J;~sec+c!d • n e~~a~y 0 ~n e., l'O • ln ensity of infe,
crr: -: ~isll \J. cf: - - - - - - .f- - -: of : - - - - ,.. -: - - -

• - :infesta min.-max, :mean :infesta =min.-max. : mean
_____ :.. . _ti.0I!.: .:. __ ;. t)..Q1l_ ..:. : _

5,1-10,0.
1, (, I Ir: 0
~J"'--V'

15,1-~O,O

;~O,1.-25, Q

25,.1-30,0
30,1-35,0
35,1-40,0
40,1-45,0
45,1-50,0
1'0 I t",'" 0
,) ~ f • -.."...) t -

~).s, O-GO •0

20

C,
18
'J7
4~

16

55,0 1-10 2,0 10,0
ö f\ 1-13 3,2 GG,27.1, .)

roo,o 1-9 G,3 33,3
100,0 3-47 19,5 50,0
. 97,3 • G-97 32,2 75,7
93,8 1-153 28,4 79,6

100,0 16-176 47,2 93,8
100,0 6-1I0 44,5 84,0
100,0 4-103 46,5 90,9
100,0 G-173 56,0 93,1
10U,0 2-376 87,6 93,8

1-1
I-I
I-I
1-5
1-11
I-10
1-16
I-GI
2-35
1-108
3-70

Table 2

0,1
O,G
0,3
0,8
G,O
G,4
3,4
6,0
0,0

15,6
14,9

;:.l:e:,"~;-,'_';'cr.. c:: co'l liver 01' different length groups with
ne::lOtodes

---------------.0:--------------
Ccr.trccceouw adunclm : Anisakis sp.· .· - - - - - - - - - - - - -~.- - - - - -- - - - - - - - -

: ;'7, : Intennity of infe.: % 01' : Intensity of ini'e.
: 01.' : - - - ,.. - - -: - - -.:- • : - - - - - - - .. - - -
· '~"e""''' ,. • in:fest~ ,
• .- ........ ': ,.~. ;" 'Y : r : tion: . :__ t.=0E: _ m2'r::.-~a:.__' ~e~n ' _rnJ-n..s-.J!la.. __ ;.I:'~a.Il _

5,1-2:0,0
10,I-I~,O

1S,1-20,0
~:ü,.l.-G5,0
Gv,1-30,U
3U,I-3b,0
3b,I-40,0
40,1-45,0
45.1-00,0
50,1-55,0
55,I-GO,O

v,Ci 1.-1 0,1
lI,I 1-4 O,G H,l 1-1 0,1

l6,6 I-I o ,),'"
33,3 I-IG G,O lI,I 1-5 0,3

40.5 1-6 0,9 45,9 l-ö l,U

30,6 1-'1 U,7 ' 48;9 1-9 1,G
I~,4 G-6 O,b 68,8 1-4 1,3
12,0 1-2 0,2 64,0 1-11 2,~

4,5 3-3 0,1 63,6 1-10 G,G
82,8 1-22 5, :1

75,0 2-.1.8 5,7
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Taille 3
Infestation of body cavity aud ~essenteries of cod of

different len5tb ~roups with nematüdes- - - - - - - -- - - - - ..- - - - - - - - - ~.. - - ..... - - -- - -

-'

: lr..ean

--------

Anisak:is sp.Length : Contracaecw.,'l uduncuI:l •
·grau!) t • - - - - - - - - #- - ...- - - - .... - - - -;:. - - - - - - - - - .... -

cm : at of' : Intensit;.' : ~5 of: Intensity
• /'" - ... - - - - - ,... 1'" - - - - - - - - - - - ..- - - -
:infesta( .: 5..nfest~. . .
: tion . rrun.-max. : mean: tion • Lun.-max.. .

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

5.I-IO.O
10,1-15,0
lb,l-~O,O

40,1-25,0
25,1-30,0
30,!-35,O
35.1-40,0
40,1-45,0
45,1-50,0
50,1-55,0

·55,1-6U,0

55,0
53,3
83,3
88,8
97,3
89,8

100,0
96,0
90,9
93 T
. ,'"

100,0

1-10
1-12

4-47
2-78
I-HO

15-170
8-100
4-103
1-I33
2-376

1.9
2,0
ti,5

14,3
26,2
44,2
41.0
39,1
42,9
43,2
75,8

10,0
6.7

16,6
33,3
:?4,3
36,7
6%,5
52,0
59,0
55,2
75,0

I-I
I-I
I-I
1-2
I-8
I~

1-12
1-17
1-9
2-7'1
1-52

0,1
o,r
0,2
0,4
C,6
1,0
2,0
2,8
2,4
8,3
8,6

Table 4
Infestation of cod alimentary tract of different length

groupE with nematodes

----------------------------------
: · Anisakis sp.Leng1;h Contracaecum aduncum ·. :- ----------------· egroup, : % of : Intensity · % of: Intensity·cm :infesta-i ~ - - - - - -. - - - -ti..nfesta"; ------- .... - - _.
· tion : u:.in. - m.ax. : mean · tion . min.-max. : :neon· · .· . . . .· . . . .

--- ... ---------- ~---~------------- - - --
5,1-10,0 10,0 1-2 0,1

rO,I-15,O 51,1 '1-3 0,9 4,4 I-I 0,1

15,1-20,0 66,0 1-2 0,8
20,1~25,0 44,4 4-12 2,7 5,6 I-I o,r
~,I-30,0 48,6 2-27 5,1 27,0 1-3 0,4

30,1-35,0 30,6 1-1:3 3,5 rO,2 1-3 0,4

35,1-40,0 37,5 2-40 5,7 6,4 I-I 0,1
40,1-45,0 56,U 3-34 5,2 16,0 1-3 0,3

45,1-50,0 22,6 1-30 3,5 -
50,1-55,0 48,3· 1-96 13,3 27,6 1-23 1,9

55,1-60,0 43,8 1-77 II,8 6.3 5-5 0,3


