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Abstract

Of five ngrmutode species,found in ceod,Contracaecum aduncun:

and Anisakis sp.turned out to be the most numerous and widely
circulated. .’ level of infection with larvae of the above para-
sites increases with body length and age.of cod.EPorrocaecunm
decipiens larvae appeared to be the most abundant in cod of
&nN=45 em long.Cod are infected with nematcedes duri*gbtheir
serst summer.Pelagic fry are infested in mass by larval
C.zduncur - they feed on Calsnus,Young "bottom" cod are in-
fested wi'n Anisakis sp. as they transfer to preferable feeding
on euphsusiids.A change Jf source of infcction of cod adult
age gproups,which receive grater nunber of C.aduncum and

Anisakis sp. from fish -~ their fcod objects,- is considered.
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Ré sumé

Le Contracaecum add@um et 1'Anisakis sp. sont les plus nem-
breux et les plﬁs répandus parmi les cing espéces de nématodes
trouvées dhez la morue. Le niveau de l'invasion par les larves
des nématodes susmentionnées devient plus élevé avec 1l'age et
1'agrandissement de la taille des poissens. Les larves du Forrccae-
cum decipiens sont plus nombreuses chez la morue de 40-45cm,

La contemination de la morue par les nématodes commence dés le
premief été de sa vie. les alevins pélagiques qul se nourrissent

du calanus deviennent en masse l'objet de l'invasion des larves

du C.aduncum, Quand les Euphausidae deviennent la nourriture essen-
tielle des jeunes "bentiques”" les derniers sont centaminés des
Anisakis ap. lLa source de l'invasien est différente chez la morue
rlus agée qui est contaminée par le C.aduncum et 1'Anisakis ep.

par l'intermédiaire des poisseons dont elle se neurrit,

introducticn

larval anisakid nenutodes of the sen fisheg ore of warticulel

irnortance today.he know cases cf ,tLoix patlicgenecity ‘v 2 n

™



(Lyers 1970) Shen heavil" infected ﬁhé fish noticcably 1550

[the*r marknt qualltles In addltlon larval an1sak1d neratodes
'iare known to be uged as blologlcal indicators of local cod stocis

“in the Fcrth-bagt Atlantic (Platt 1975,1976) ,However,despite &

eat deal of publlcatlons on anisakids, 11ttle is known about
1niect10n of flSh with them in the Arctic materg.oore data on cod !
1n thls area ave alelablc from publlcatlogs of Folyansky Yu.I.
(s955}ﬁand‘ NG, }latt 1975) Information on 1nfustatlon of cod
of different i : 1enrbh with enisskid nem matodes in the

Rarvents Sea is presented in this paper.
Vaterial and Methods , : .

mhe materlal for this study was collected in 1074 - 107

works were ca“ried out durlng thc sea cruises where live or just

dlcd ‘1sh were exaulncd An 1nsmgn1f1cdnt proportion of examined
fish - fry mainly -~ were fixed in the 4 % formalin,In all 535
cod were dis ctca,g85 of which - for studying the age-length
d rnawics oi fish 1n1ect10u mith nematodes, 170 - to tuuy the

1nie9tJi10n of fish musculature and 100 cod fry ( caught in

.Vehruazy—uarch) - to study the otages of devclvyment of nenutodes

in a fish a¢1K entary canal oi the glven age-group of fish,

"Spe01ee'dldgnost cs of parasites was made on alive or fixed in

Baroagallc s 1¢qu1d naterlul wlth 1ts further clearing in

;ectic ‘acid he devolopmentdl S8 geo of wornms vere deteruined

o accnr ing to B‘}crlanu (1901) Infection of fish is characterized

and

’by cwtcns;tn in % intens fy (nlnwvdl naeximun and mndluu) presentea

N4



P, dGCIElenS proved to be high, " _‘f:j\v¥;3 “”‘;f(; 'U%Q

BERCE

by a number of pa'rgsité_é -;n' ;&":;‘g;,f‘;::i - R

EERTE

’ Five nematodo species relatlng to- two famllles Rhabdochonidaé?‘

' Skrisbin, 1940 and Ani akidse ukraabln ot harokhln 1046 Were uls—5

covered in the Barents Sea cod Ropreuentatlves of the former L

famlly,Ascaroghls morhuae and A, f¢11formls are encountered only N

in 2 fish utorach and are vary rarc Cn thu cont*dry,lnfeotg ons;x

of cod wlth C.aduncum,Anlsqkls 8D, and to a. lesser degren vmth

Larval and adult aduncur nematodes were found in’ 92 % of

?examined flsh with intensi by of worms -576 (32 O:“n the average)}

per flSh The maln larval locallzatlon is 1n the fish bodj cav1uy'

and mcssenuerieo of’ the internal organs. '

& degree of 1nfestat10n of cod w1th larval Anibabis;sg. is

-gomcuhat lower' §: *han witn c.aduncum and naPeg 66 b b of & numb-

er of eyaa1nad fish w1th the 1ntenkity of infect*on I—IOB ( 4.4 ﬂf

_on the averege) pdraSLte per fluh.TPLJ were most common 1n a 11— :

ver and messenteries.Larval Anisakis Sp. were_founq 1n;bowels ﬂ ¥5’

and muscles too,.

~

Infestatlon ot cod w1th FP. decipieno appoared to be 1eas 31gn1-

ficant, Thelr larvae were discovered on a llver ( raraly in bo~els)

of 12.4 % i exanined fish with inten51ty O—II (0.3 on the_aver—

age) parasite, _
hge veriations in infestations of cod with the above neratodes

are cxpressed as follows., Irn comparison to infestation of cod of
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5-20 cu long,infestation with C.aduncum is observed to increace
‘extensively and’intensiveiy with age of fish.With further in-
érease in host length infestation remains at the>level of 100 %
and ' a worm burden invariably increases.

| Tﬁe\typicul feature of cod parasitized with Anisakis sp. is
the constant increase of a numﬁer of .infested fish with age as
well as of worm burden per one host. (Table I).Fowever,despite
the geperal trend of nematodes to increase level of infestation

throughout the whole fish body,we can make out some peculiarities

" as to infestatiion of some organs,Thus,for cod under 20-30 c¢m

with C.uduncum c¢n & liver an increase in both extensity ard
intensity of infestations is typicsl.i liver of lerger fish is
less infested with this type of nematodes and the fish over

20 ex had a liver free from larval C.aduncua,

A number of Anisakis sp. on a liver and a number.of fish in-
fested vith them increases (Tablé 2),

Lzrvel P.Gecigigég were fowd on & liver ¢f cod cf différént
lengzzoups tut were the most common in fish of 40-50 cm long
( ¢xten$ity of infestatidn - 18,2 %, a mean intensity - 0,3 péra-
sitve per fish). ‘

When larvae of different types of nematodes are present in

zfiéh bedy caVity and on ressenteries a pattern of infestation

co:respénds‘tb\general character of age-length dynarics o f

Tish infestation (Teble 3). .

In respéct 4o nematode infestation of the fish aliment,ry

- cspal wc cen say that no changes are observed with increase in
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host gee (Tablie 4).In the matter of developrental stages of -

ct

¢, auunecun in the young cod bowels,4> varscites discovered only
5 (fermales),tuken frem two fry,were on the Sih stage of develcp-~
huut.Cné heli of  the rest were larvace on the IVhh develcpmenial
stege and the seccond hall - on the 3d cne.

L#rval aniscikis sp.vere found in muscular tissue of 25.2 9

of Tisk.Tnhc st of irfeatat’on was 0-10 (0.75 on the =average)

razssite per fish,they occurred mainly in musculsture of larger
SOl
Jiscussion
There 1s ruch informotion in scientific literature on inter-

aeslete osts of Sontracascun sduncung hnisakis sp.,Porrecaecun

aveiviens (Review of Cheng, 19705 3nithyvicotten,1978) . In the Rarents

Sco vhe Calonus Linmarchicus copepods and decapods Pandalus bore-~

glls are lmoun to be priwary intcrmediate hosts of €,aduncun;

cuphausids Thysancessa raschiil,suphipods Caprella sevtentricnzlis

and decapods Eyas arspeus « of Anisakis su,jdecapods Scioro-

chishron boreslis - of P.deciuiens (Hspens‘ayé,19b§).Decapods and

aphipeds gre of secondary iuportence gg feod items for cod and
their occurrence in {ish stomachs is comparably low (Novikova,

1%65).Calanus finmarchicus, the tost numerous plankter of the

Earents Sea constitute the fecdin: base of cod pelagic larvae
and fry.Cther representstives of copepods are rare and sporadic

during the first three menths of life (Cysoeva,19735) . Apparently,
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this is ﬁhe pericd trab “éun¢ cod afe masselyvinfested with
C.aduncur parasites.bxzmined sanL iry of 5. I—1O 0O cm were
fo;gt to be infested with thc worn by 55 % and the 1nten ity

of infestation reached up to 10 parasite per fl%h In relatien
to the bottow yowng cod a proLortlon of copepodu in their focd
is very snmall wnd,sccording Lo long-term data,ls 0.4 % ( in

,elgnt) It is during this botton way of life that the young

=2

cod begin to feed on fish (Penomarenko,1965).However,despite
the significance of copepods in feeding of this age group of
ced,degrec of niestatlon of cod with nematodes of C,aduncum
inercases.tt can Le suggested that for older age-groups of cod
“the plenicton-caters are the main Qourcc of infestation with
lerval C.advncurn.This resultsin 100% - infection with tbls
type of ncmatcdes,At the same time the flsh worm burden
coustantly increcescs.

It wes noted thut infestation of cod with larval Anisekis
su. tegins somewhot later than that with C.aduncum and evident-
1y colincides with the beginning of large pelagic fry fecding

n euphausids.™he fish between 5.I - 10.0 cm turned out to be
infested with Anisakis sp. by 10.0 %.Mean infest~tica intensity

rade up Q.1 parasite per fish.Euphausids Thysanoessa inermis

and Thysanoessa raschii,being in the second place after

2lanus in the biomass of the Barents Sea plankton,constitute

(9]

the feedlng base of the sank young cod (Ponomarenko 1968).

2l 2 % of cod of the ebove length were 1qfested with mean in-

[\'\

ter SEty Oau paraqlte per fish.
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ILovel of infestatiocn of adult cod increases although the euphau-
sids,as distinet from copepods,are constantly prevent in feed

o cod of different age-le 1gth Lroups (nuv*kov‘,4005).Thc msin

F,
O

fued ohjechs of cod are made up by Lne Figh.Thin resulss in
seouwnlation of nematodes in a fiszh bedy zleonsside with the
wncrease in extenzity of infestatbion.

Thus,along with zage variatibn of feeding spectrun oi cod

ar. increase in their infection with C.udunecun uDQ Anisexis sp.

is observed.Pelagic fry,fecdins on Calznus, are infoct G'q in
Tass by the lervul C.adimeun.uwith transfer te preferable Teading

cn cupkoucids the botboenm ycung cod are infected by the larvel

anissuis sp. The nein.food objects of older cod are constituted

Ly the fish,The significance of other objects in thelir rceding
is markedly reduced.¥For rcesons given it can be Gecmed that
2 chznge of the scurce of infection is underway snd the nmojor

5 q

oL T b . I D N I 2 Ty o~ - ‘ 5 ie -3 Towr He3s
body of nematoicc {L,oduncop ardd Anigu¥is su. is received by tle

ccd frem their foad.objects - Tish.
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. _ Table I

Intestation cf cod of different length groups with neratodes

S s em e e s we e B e e sw s A A B pm s e e S Mm Jem m A e mm mm sm mm pm pm wm aw e

sroup, 'd*"sec*di % Intea ity of 1nfe.§ % : 1nten51ty of infe,
com S fisp o+, Of immmm— - £ ~~0 0 R L
: !infestg min.-max, ‘mean ‘infesta min.-max. * mesan
SR S o £+ K S S ;.t;qn ________ -
5,1-10,0. 20 55,0 1-I10 2,0 10,0 1=l 0,I
16,1-15,0 45 78,9 1-13 3,2 22,2 1-I 0,2
‘ 15,1-20,0 g 100,0 1-9 6,3 33,3 i-l - 0,3
20,1-25,0 18 10,0 3-47 19,5 50,0 I-5 6,8
25,1~30,0 J7 97,3 © 2=97 32,2 75,7 I~{1 2,0
130,1-35,0 49 93,8 1-153 28,4 79,6 I-10 2,4
35,1-40,0 16 I00,0 16~176 47,2 93,8 I-16 =~ 3,4
4 40,1-45,0 25 00,0 6~110 44,5 84,0 I-41 6,C
45,1~58,0 22 100,0 4-103 ~ 46,5 90,2 2-35 5,0
%0,1-55,0 Sy 100,0 2-173 56,5 93,1 1-108 15,6
- 55,0-60,0 M 100,0 2-376 87,6 93,8 3-70 14,9
. Table 2
l infestotion ¢ cod liver of different leng*h groups with
; nematodes
T arer. -\.: P—tr-::e::uu ;a:n’;u;: ' Anisakis SDe

Intensity oi infe.

~ -
* - Y .
: 5 :
. ) Coe re o om e e el e e
:
- N IS - .
N - “'
113

% of ¢ Intensity of 1n‘e.

o5 sojse 0o

ln‘és 2 . inﬁestaf- -t : -0
______ i _tiom_min.-max. _tmean | _®1°% : nmin,omax _ ingan .

5,1-10,0 5,0 il 0,1 - - -

10,1-15,0  iI,7 14 0,2  I1,I 1-I 0,1

15, 1-20,0 - - - 16,6 I-I 0,2
20,4-25,0 33,3 o I-I2 2,5 11,1 1-5 0,3
25,1-30,0 40,5 16 0,9 45,9 16 LU
30,I-35,0 30,6 L= 0,7 48,9 1-9 1,2
35,1-40,0 2,4 2 0,b 68,8 14 1,3

| 10,1-45,0 12,0 I-2 0,2 64,0 1-II 2,9
! 45,1-50,0 4,5 3-3 0,1 63,6 1-I0 2,6
| 50,1-55,0 - - - 82,8 122 5,4
| 55,1-60,0 =~ - - n5,0 2-18 5,7
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Taple 3 =
Infestation of body cavidy and ressenteries of cod of
different length ¢roups with nematodes

S s et e e awe e B b G M e em e e s dm w4 et R s A B e M me e em Jma dee b b e e e

Length ¢ Contracaecun aduneun ‘ Anisakis sp.
group, 1T T T m m T e ees s i SE PP
cm i ®of ! Imtensity 1% ofi Inteasity - __ _ _
,lgfgzta‘f min.-max. = mean: lgfggta'mln.—ma\c. rean
5,1-10,0 85,0 I-.10 1,9 10,0 I-I 0,1
10,1-15,0 53,3 I-12 2,0 6,7 I-1 0,1 i
15,1-20,0 83,3 3-9 5,5 16,6 1-1 0,2 (B
20,I-25,0 88,9 447 14,3 33,3 1-2 0,4
25,1-30,0 97,3 2-78 26,2 24,3 I1-8 ,6
30,1-35,0 89,8 I-110 24,2 35,7 15 1,0
35,1~40,0 100,0 15-170 41,0 62,0 CI-I2 2,0
40,1-45,0 96,0 8~100 39,1 52,0 1-17 2,8 ¥
45,1-50,0 90,9 4-I03 . 42,9 59,0 I-2 2,4 .
£0,1-55,0 '93,1 I-133 43,2 55,2 2~77 8,3
- 55,1-60,0 100,0 2-376 75,8 75,0 1-52 8,6
Table 4
Infestc.tlon of cod alimentary tract of different length
groups with nematodeq
Length E_Contracaecum aduncum _ _ ; _f%-s,—_%‘-‘_%—s:-‘?}?-'_ ________
gToup, % of ! Intensity “%+ % of ¢ Intensity ‘
cm dnfestas s = = = = = == = ~ 4nfestgs = =~ =~ — = ~ -
‘ ! tion min,~-max, : mesn : tion : min.-max. : mean
5,1-10,0 10,0 I-2 0,1 - - -
10,I-15,0 5,1 I-3 0,9 4,4 I-1 0,1 :
15,1-20,0 66,0 12 0,8 - - ~
20,I-25,0 44,4 212 2,7 5,6 I-I 0,1
<5,1-30,0 48,06 =27 5,1 27,0 1-3 0,4
30,1-35,0 3C,6 143 3,5 10,2 -3 0,2
35,1-40,0 37,5 2-40 57 6,2 I-I 0,1
40,1-45,0 56,0 3~-32 5,2 15,0 I-3 0,3
45,I1-50,0 22,6 1-30 3,5 - - -
50,1-55,0 48,3- I-S6 13,3 27,6 1-23 1,9
85,160, 0 43,8 . I-77 11,8 6,3 5-5 0,3 !



