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THE OCCURRENCE OF ANISAKID NEMATODE LARVAE IN BALTIC COD
(GADUS MORHUA CALLARIAS L.) AND THE DYNAMICS OF THEIR INVASION

WYSTEPOWANIE LARW NICIENI Z RODZINY ANISAKIDAE
W DORSZU BALTYCKIM (GADUS MORHUA CALLARIAS L.)
I DYNAMIKA ICH INWAZJI

Institute of Ichthyology

Larvae of two nematode species: Anisakis simplex (Rud.)
and Contracaecum aduncum (Rud.) were found to occur in
Baltic cod (Gadus morhua callarias L.). Their occurrence in
various fish organs was analyzed: the investigations covered
also the invasion incidence fish size relationship, the annual
variability of infestation, and its occurrence in different re-

gions of the Southern Baltic.

INTRODUCTION

Among many parasites found in fishes, nematodes are those of the greatest impor-
tance, their larvae living both in viscera and tissues of marine fishes. Some species bring
about serious zoonoses in humans, in most cases a surgical treatment being required.

The Anisakis simplex larvae belong to this group of nematodes. For last twenty years
they have been extensively and comprehensively studied. the investigations being
primarily focused on developing some appropriate techniques preventing man from being
infested.

The first identified Anisakis - caused case was noted in 1955 in Holland and from
then on the anisakidosis was recorded both in Holland and other European countries; the
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population of Japan, habitually consuming raw fish, is particularly vulnerable to the
disease (Van Thiel et al., 1960; Yokogawa and Yoshimura, 1965, 1967; and others).

The other nematode species threatening man via narine fishes is Terranova decipiens.
Recent reports give evidences of a pathogenic nature of this parasite. In 1972 some
Japanese authors reported a human infestation by the Terranova larvae (Suzuki et al.,
1972; Kagei et al., 1973), while in 1973 the first cases were noted in USA (Little and
Most, 1973) and Canada (Kates, Wright and Wright, 1973). Those are the latest reports.

The necessity of studying the fishes with respect to their parasites is therefore
undeniable not only from a purely academic point of view, but also as far as the human
health is concerned (J. Grabda, 1974 b).

The issue is particularly vital whenever fresh fish, only slightly chilled with ice,
containing live larvae_capable of invading man are meant to be consumed.

Deep-sea catches reach their destination frozen down to very low temperatures (below
-20°C) killing the larvae, thus preventing any damage to the human health. On the other
hand, the Baltic fishes are landed fresh, the larvae contained in them fully maintain their
viability and ability to invade so that the anisakidosis in man is likely to occur.

The question of the Baltic fish parasitization came into consideration after larval
Anisakis had been found in Baltic herring (Rokicki, 1972, 1973; Lubieniecki, 1972;
J. Grabda, 1974 a).

Apart from herring, cod is the other commercial species in the Baltic; it is a predatory
fish feeding to alarge extent on herring (Cigglewicz et al., 1972) and likely to become
infested by the Anisakis larvae. According to the recent studies, spring herring entering
the Baltic from the west to spawn here contain considerable numbers of these larvae
(J. Grabda, 1974 a).

The occurrence of the Anisakis larvae in cod has been long known. They were found in
the Atlantic, Pacific, North Sea, White, Norwegian, Barents and other adjacent seas (Rae,
1972; Wootten and Waddell, 1974; Sul’man and éul’man—Al’bova, 1953; Berland, 1961;
and others). No larvae in Baltic cod, however, were recorded either by the Polish workers
(Markowski, 1933; Studnicka, 1965: Rokicki, 1975) or those from the neighbouring
Baltic countries. Moller (1974) found only larval Contracaecum aduncum in cod from the
Kiel Bay, no word on Anisakis being mentioned by him. In the North-Eastern Baltic the
Soviet authors found only the Contracaecum aduncum larvae as well (Petrusevskij and
Sul’'man, 1955: Gecevigjute, 1955; and others).

The present paper is aimed at studying Baltic cod in terms of their infestation by the
Anisakids larvae, determining the extent of the invasion, and following its dynamics.

MATERIAL AND METHODS

The fishes examined were obtained mainly from the Pomeranian Bay and adjacent
fishing grounds exploited by the ”Belona” Fisheries Cooperative, Dziwnéw, because of
a possible connection between invasions in cod and herring, the latter being particularly



Specification of cod samples examined and extent of their infestation with nematode larvae

on fishing grounds exploited by the Belona’ Marine Fisheries Cooperative, Dziwnow

Table 1

Anisakis larvae

Contracaecum larvae

Number
No. Fishing Date Cod length | of fish Inci- Total . Inci- Total .
of sample ground of catch (cm) exami- | dence | Intensity | amount L::;:ll tl n dence | Intensity | amount I\'iean. i
ned %) of larvae ST (%) of larvae ensity
1. C-3 30.1V.74 37-70 30 6.6 3-9 12 6 133 1-2 5 1.2
2. EF-5 20.V.74 34-67 50 22 1-43 201 18.3 8 1-2 6 1.2
3. F--5 7.VL74 38-62 34 20.6 3-64 146 20.7 14.7 1-24 64 10.6
4. k-5 26.V1L.74 34-64 44 15.9 6--54 139 19.8 4.5 3-6 9 4.5
S. D-1 18.VIL74 34--65 50 4 10-14 24 12 4 1 2 1
6. F--4 25.VIL.74 37-67 50 8 1-12 19 4.7 6 1-7 13 4.3
7. E-S 3.VIIL74 36 -48 50 - - - - 8 1 4 1
8. B,E-5,7 28.VIIL.74 33-66 50 8 1-28 41 10.2 6 1-6 9 3
9. IL-5,4 16.X.74 31-48 50 2 1 1 1 4 1-4 5 2.5
10. C--34 8.XL74 43-72 24 28.9 3.-23 105 1S 12.5 1 3 1
11. E. 4 3.XI11.74 39-57 50 2 7 7 7 4 1 2 1
12. | D) 9.1.75 36--77 48 4.1 4 8 12 6 6.2 1-3 5 1.6
13. -6 20.1.75 36- 67 50 4 22-50 72 36 4 2-4 6 3
14. C--3 4.1V.75 33-73 50 8 2--56 67 16.7 4 1 2 1
15. D3 15.V.75 39 63 50 4 1 2 1 10 1 5 1
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Table 2
Specification of cod samples examined and extent of their infestation with nematode larvae
on tishing grounds exploited by the "Kuter” Fisheries Company. Dartowo
Number Anisakis larvae Contracaecum larvae
‘ No. Fishing Datce Cod length | of ﬁs.h Inci- Total Mean in- Inci- Total Mean in-
of sample ground of catch (cm) exami- dence Intensity | amount tensit dence Intensity amount tensity
ned (%) of larvae | Y (%) of larvae
1 J-8 4.1X.74 44-95 50 2 3 3 3 26 1-32 91 6.5
2. H-5 14.X11.74 46--83 34 20.6 1--35 69 9.8 323 1-34 81 7.3
3. G-9 1.X.74 43-71 50 8 2-81 106 26.5 38 1-16 116 6
4. -9 26.X.74 31-82 38 5.2 1-24 25 12.5 13.1 1--53 59 11.8
s. H-5 22.X1.74 36-64 50 - - - 6 1-13 15 5
6. G-9 7.1L75 43--92 41 4.8 7-9 16 8 31.7 1-18 63 4.8
7. G-6 20.1L.75 4487 50 8 2-8 16 4 34 1-10 55 3.2
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Specification of cod samples examined and extent of their infestation with nematode larvae
on the eastern Baltic fishing grounds

"Rybmor™ Marine I'isheries Cooperative, £eba

Table 3

Number Anisakis larvae Contracaecum larvae
‘ No. Fishing Pate Cod length | of t1s¥l Inci- Total ) Inci- Total ‘
of sample ground of catch (cm) cxami- ; Mean in- . Mean in-
d dence Intensity amount tensity dence Intensity amount tensity
ne (%) of larvae ) (%) of larvae
1. N-7 22.1V.75 48 -80 32 - - - 12.5 1--12 19 4.7
"Szkuner” Fisherics Company, Whadystawowo
2. RX3-7,8 22.1V.75 37-65 50 - - 24 1-14 28 2.3
3. R-9,10 22.1V.75 46 -90 40 55 1--73 204 9.2
4. 0-13 23.1V.75 39.-83 50 - -~ 32 1--106 215 13.4
"Koga” Fisheries Company, Hel.
5. R--11 23.1V.75 38-59 50 - - 20 1--13 37 3.7
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strongly infested in that area. The systematic sampling was carried out throughout the
year; 15 cod samples derived from 680 specimens were examined.

The central part of the Baltic, exploited by the ”Kuter” Fishing Company, Dartowo as
well as the eastern part operated on by the “Rymbor” Fisheries Cooperative Leba,
”Szkuner” Fishing Company, Wtadystawowo and the “Koga” Fishing Company, Hel
yielded 7 samples out of 313 and 5 samples out of 222 fish individuals, respectively.

Total amount of 27 cod samples out of 1215 individuals of the total length range
31-95 cm were examined (Tables 1, 2, 3).

As a rule, the fishes to be examined were collected directly from the vessels operating
on the pre-determined quadrats of the fishing ground preferably twice a month from
30 April 1974 till 15 May 1975.

A single sample contained 50 individuals. Only in a few cases a full-size sample could
not be obtained due to some reasons beyond out our control.

Additionally, in order to interrelate the Anisakis invasion in both species, 3 herring
samples 100 individuals each were examined, the fishes being caught at the same time and
place (Table 4).

The body cavity, mesentery, liver, serum membrane covering the digestive tract,pyloric
processes, intestine, gonads and skeletal muscles were all scrupulously surveyed.

The Pomeranian Bay fishes were examined at the Institute of Ichthyology laboratory
in Szczecin except for 2 samples surveyed on the spot in Dziwnéw (the Belona”
Fisheries Cooperative). When studying cod caught off Dartowo, the laboratory facilities
at the Experimental Station of the Faculty of Marine Fisheries and Food Technology,
Dartowo were used, while for fish caught off Leba, Wtadystawowo and Hel the facilities
provided by the ”Szkuner” Fishing Company, Wtadystawowo were taken advantage of.
The results obtained are presented in tables and graphs.

RESULTS OF INVESTIGATIONS

The larvae of 2 nematode species of the family Anisakidae, viz., Anisakis simplex
(Rud.) and Contracaecum aduncum (Rud.) were found in cod examined. The larvae
occurring were in the 3rd developmental stage, encysted in various fish organs. Mean
incidence and intensity of the invasion by the two species are presented in Tables 1, 2
and 3.

The Anisakis simplex invasion incidence ranged from sample to sample within
0—28.9%, the intensity range amounting to 1—81 larvae per fish.

The Contracaecumaduncum larvae were much more frequent; they were found in
every sample examined. Their invasion incidence ranged within 4—55%, the intensity
reaching 106 larvae per cod specimen.

Location of larvae in cod viscera

Larval Anisakis occurred in each organ examined in the fish visceral cavity. They were
found within the liver capsule, among pyloric processes, on the serum membrane covering
the intestine, on the stomach, gonads, mesentery, external peritoneal membrane as well as
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Fig. 2. Localisation of the Contracaecum aduncum larvae in cod viscera
Numbers at the basis of the columns signified mean number of larvae per fish

in ventral skeletal muscles. The larvae were most often encountered in the liver, between
pyloric processes and on the stomach. The maximum invasion intensity in the liver and
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muscles reached 17 and 10 larvae per fish, respectively, whereas gonads revealed single
larvae in all but one case when 27 larvae were found (Fig. 1).

The Contracaecum larvae were most frequent in cod livers and between pyloric pro-
cesses. The remaining organs were parasitized to a minimum degree (Fig. 2).

In contrary to the Anisakis larvae living well-visible under the liver capsule, Con-
tracaecum occurred always in the liver parenchyma, sometimes immediately below its
surface, only partly visible, thus likely to be overlooked on tentative examination. The
greatest invasion intensity was ascribed to the eastern Baltic fishing grounds where the
maximum liver parasitization reached 106 larvae per fish, the liver so affected having
a loose texture.

Conversely to larval Anisakis, the Contracaecum larvae were never found in muscles of
cod even when the invasion was generally strong.

Larval Anisakis occurring in muscles, liver and gonads of cod are a serious problem in
fish processing. The parasitized fishes have to be thoroughly examined and sorted, the
fillets carefully cleared off nematodes. Also liver and gonads to be processed should be
strictly controlled; even when sparsely parasitized they cannot be used in consumption.

Similar is the procedure with liver infested by the Contracaecum larvae in spite of
their harmlessness to man; the sanitary regulations do not permit to process such livers.
Ganowiak (1968) pointed out a particularly strong parasitization of Baltic cod liver. He
found from several to tens Contracaecum larvae in ca 50% of cod individuals caught in
early spring.

A strong infestation of Baltic cod by larval Contracaecum aduncum is often mentioned
in the Soviet literature. According to Gecevicjute (1955),theinvasionincidence and
intensity in cod liver off Klaipeda and in the Gotland Deep reached 72% and above
100 larvae per fish, respectively.

The parasitologic examination of cod is undoubtedly very difficult to carry on in
fishing companies and does increase the production costs, none the less it is a necessary
procedure.

Even the most thorough scrutiny can omit some nematodes in fish, deep in flesh.
Because of that, having found the Anisakis larvae invasion, cod should be immediately
deep-frozen after capture, the process being lethal to the larvae so that an infestation of
a future consumer is avoided.

The Soviet authors (Dogiel, Petrushevskij and Polyanski, 1958) find no Contracacum
aduncum larvae — caused decrease in the liver vitamine A content; infested liver can thus
be used in the fish oil production:

Nematode invasion incidence — cod length relationship

In order to follow this relationship all the fishes were divided into 5 cm length classes
for which the incidences of invasion by the both species were calculated. No notice was
paid to the fishes over 75 cm length since they were too few for any significant class to be
made up. 968 cod specimens from the western and central parts of the Baltic where both
the nematode species occurred were examined in this way. The relationship is shown on
a graph (Fig. 3).
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Fig. 3. The larval nematode invasion incidence — cod size relationship
Solid line — intidence of invasion by the Anisakis larvae
Dotted line — incidence of invasion by the Contracaecum larvae

In either case the incidence increased with fish length. Such a relationship could be
explained by the proportion of fish in the cod food increasing with growth (Cigglewicz et
al., 1972). Herring and sprat are the principal species fed upon by cod in the Baltic, small
flounder, greater sand eel, garfish, small cod and others being consumed as well.
Occasionally we could find also eel pout.

As it is well known, the Southern Baltic spawning grounds, mainly in the western part
of the area, are frequented by strongly Anisakis — parasitized western herring staying
there throughout the winter and spring months (J. Grabda, 1974a). This herring is
obviously the source of invasion for cod.24-25 cm long herring individuals, some
containing larval Anisakis, were found in January in snouts and stomachs of examined
cod.

First intermediate hosts in the Anisakis simplex life cycle are Euphausiacea, those of
the genus Thysanoessa in particular, which — along with fish — form an important
component in the Atlantic cod’s food hence being the other source of invasion.

Euphausids do ‘not occur in the Baltic and their presence has not been found in the
Baltic cod’s food (Cigglewicz et al., 1972) so this path of invasion here can be excluded.
Besides, Baltic cod compared to the Atlantic ones are rather sluggish, migrating only
within the Baltic where they form a separate population (or a group of populations) not
encountered elsewhere (Mulicki, 1959) (Fig. 5).



Incidence and intensity of invasion of Anisakis simplex larvae in herring and cod
from the same Baltic fishing grounds

Tabie 4

Baltic herring Baltic cod
No. of' | Fishing Date Fish length l.n‘ cndel'we Intensity of No. of Fishing Date Fish length lnleden.ce Intensity of
. of invasion. | . of invasion | . .
sample | ground of catch (cm) ) invasion sample ground of catch (cm) invasion
(%) (%)

1. E-3 9.1.75 22-30 57 1-42 1. E-3 9.1.75 3677 4 4-8

2. E-5 16.1.75 . 20-33 87 1-115 2. E-6 20.1.75 36-67 4 22-50

3. D-34 13.V.75 24-30 34 1-53 3. D-3 15.V.75 39-63 4 1

Cl
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In spite of a direct contact with parasitized herring, Baltic cod are relatively poorly
parasitized by larval Anisakis. The invasion incidence over the period studied did not
exceed 28.9% in a sample.

In order to check the parasitization of herring over the period studied, 3 herring
samples 100 individuals each were collected concurrently with the cod ones from the
same or adjacent fishing grounds. The results are summarized in Table 4.

Herring were found to be strongly parasitized, particularly so in January 1975. The
invasion incidence and intensity amounted to 57—87% and 115 larvae per fish, respecti-
vely. On the other hand, cod feeding at that time showed only 4% invasion and the
number of larvae not exceeding 50 per fish. Thus there is no direct relationship.
Presumably most larvae are digested in cod’s stomachs and only a fraction of parasites can
gen into the body cavity.

In contrary to Anisakis simplex, the life cycle of Contracaecum aduncum takes place
entirely within the Baltic. First intermediate hosts are planktonic crustaceans: Acartia
bifilosa and Eurytemora affinis had been experimentally found to be susceptible to
parasitization (Markowski, 1937). Various fishes are second intermediate hosts, whereas
the predatory fishes, cod included, are the definite ones. The principal host both for the
larval and adult nematodes is eel pout, described as a reservoir of this nematode in the
Baltic.

Herring only occasionally contains the Contracaecum larvae, more often they can be
found in sprat, smelt, gobies, serpent blenny, flounder and many other species (Ma-
tkowski, 1933; Janiszewska, 1938; Rokicki, 1975). Thus the cods are exposed to
parasitization throughout the year and over the whole Baltic area which probably
explains the larger degree of infestation by larval Contracaecum than by Anisakis.

Annual cycle of nematode invasion

The annual variability of invasion of larval Anisakis and Contracaecum was being
followed from April 1974 till May 1975 (atwo-month break in the investigations
occurring from February till April 1975) in the Pomeranian Bay and adjacent areas
(Fig. 4).

The curves obtained show no seasonal changes in larval occurrences, month-to-month
irregular variations being found only. A clear seasonality of the western herring’s Anisakis
invasion found in this part of the Baltic is not reflected in cod in spite of the species’
feeding on herring. The seasonal occurrence of the Anisakis larvae was connected with
herring’s extensive westward migrations outside the Baltic and the species’ vanishing from
the fishing grounds of this sea.

Conversely, cod restrict their life history to the Baltic, undertaking only small-scale
migrations from the spawning to the feeding grounds and vice versa (Fig. 5). Besides, both
the Anisakis and Contracaecum larvae live at least one year inside the fish, which
undoubtedly has a bearing on cod’s parasitization continuity.

According to the Soviet authors, the parasitization of cod liver with larval Con-
tracaecum aduncum has a clear seasonal nature. Gecevi¢jute (1955) found the lowest
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Fig. 4. Annual variability of the nematode larvae invasion
Solid line — the curve of Anisakis larvae invasion incidence
Dotted line — The curve of Contracaecum larvae invasion incidence

invasion incidence in winter (23% in January), the invasion increasing thereafter until
June (72%). The subsequent decrease proceeded till next January. The observations
discussed concerned cod off Klaipeda and from the Gotland Deep.

Our materials, however, failed to produce such a clearly regular picture of cod liver
infestation.

Parasitization of cod in various regions of the Baltic

The cod specimens examined fall into 3 groups clearly different in their larval
nematode invasion incidence: the fishes of the Pomeranian Bay and adjacent waters
(Fishing quadrats B — F, 1 — 7), those of the central (G — J, 5 — 9) and the eastern Baltic
(N-S,7 -13).

The Anisakis larvae were encountered only in cod of the western and central parts of
the Baltic, while Contracaecun occurred in every cod group examined over the whole area
of the sea.

The Anisakis invasion incidence shows an eastward decrease; the mean infestations
computed for the western and central Baltic cod amount to 8.4 and 6.4%, respectively,
no Anisakis larvae being found in the eastern group.

The opposite trend is observable in the Contracaecum larvae. The lowest invasion
incidence (6.5%) was found in the “western” group while the central” and “eastern”
ones revealed higher incidences of 25.9 and 28.8%, respectively.

Infestation of cod by larval Anisakis depends on western herring entering the Southern
Baltic spawning grounds: most herring stay in the Pomeranian Bay, only part of them
migrates further to the east and disperses on the spawning grounds along the Baltic coast.
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Fairly small numbers reach the Gdarnsk Bay, a chance of infesting cod of the area thus
being reduced.

However, since parasitized herring reach the Puck Bay spawning grounds (J. Grab-
da, 1974a; Strzyzewska and Popiel, 1974) a possibility of invasion in cod cannot be
eliminated in spite of the fact that the Gdarsk Bay cod examined were free of the
Anisakis larvae.

An ever-increasing invasion of 4nisakis in fish is at present observed in seas all over the
world (Roskam, 1966; Rae, 1963, 1972; Wootten and Weddel, 1974, and others).

DISCUSSION

The larvae of 3 economically important anisakid species: Terranova (= Porrocaecum =
Phocanema) decipiens, Anisakis (= Stomachus) simplex and Contracaecum aduncum are
noted in viscera and muscles of cod. They are particularly frequent in the northern
hemisphere seas and bring about great economic losses through disqualifying the fillets
affected. Besides, as it has been mentiored in the Introduction, Terranova and Anisakis
are a potential threat to man so that aspecial larval-killing technology needs to be
employed while processing the infested fishes, the production costs being thus increased.

The larvae of Terranova decipiens were found in cod of the Riga Bay (Dogiel,
Petrushevskij, Polynski, 1958) and a possibility of their invasion should be borne in mind,
although we were unable to find any larvae of this species. A chance for the Southern
Baltic cod to be parasitized is rather negligible since seals, the definite hosts for the
species, are very rare here. The first hosts from which the invasion can spread and affect
fish are various crustaceans. Amphipods, crabs, shrimps, and other crustaceans were
experimentally infested with larvae reared from eggs, but no data indicating their being
the natural actual hosts exist (Myers, 1960).

The larvae of Contracaecum aduncum are harmless to man, but their strong invasion
causes a detestable appearance of fish so that the fishes must be gutted according to the
sanitary regulations.

On the other hand, the Anisakis larvae cause a serious problem. They harmfully affect
the human health, in view of which infested fish have to be scrupulously examined and
subject to some special technologic treatment killing the larvae possibly overlooked upon
the check-up.

As mentioned above, the larvae of Anisakis simplex in cod were for the first time
recorded from the Southern Baltic. Undoubtedly this nematode’s invasion has been more
and more increasing over recent years, but the main reason for its absence from cod
found hitherto seems to be the lack of more extensive investigations concerning both the
number of fish affected and the area surveyed. Furthermore, the investigations should be
long-term (at least one year) thus eliminating errors introduced by a possible seasonal
occurrence of the parasite. The studies carried out by Markowski (1933), Janiszewska
(1937), Studnicka (1965) and Rokicki (1975) were unfortunately concentrated in the
eastern part of the Baltic, i.e., in the Gdanisk Bay, where the Anisakis larvae are absent
from cod.
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CONCLUSIONS

The results presented in this paper allow the following conclusions to be drawn:

1. A mixed larval nematode invasion, of 3rd stage of Anisakis simplex and Contracaecum
aduncum invading its definite host, is observed in Baltic cod.

2. Western herring entering the Baltic from the west to spawn here is for Baltic cod the
source of invasion by the Anisakis simplex larvae. Man can be accidentally infested by
the larvae, the more so that they occur in fish flesh and other edible parts (liver,
gonads).

3. Contracaecum aduncum is a common parasite occurring in many Baltic fish species.
Adult cod can be infested via other fishes like sprat, flounder, eel pout, greater sand
eel, small cod, and others. These larvae are harmless to man, the predatory fishes being
their definite hosts.

4. The incidence of invasion by the both nematode species increases with growth of cod,
the proportion of larvae-carrying fishes increasing in food.

5. No seasonal pattern was detected in the Anisakis and Contracaecum larvae occurrence
in Baltic cod. The incidence of the both species’ invasion varies irregularly throughout
the year.

6. The intensity of the both species’ invasion is not uniform over the whole area of the
Baltic. The highest incidence and intensity of the Anisakis larvae invasion were
recorded from the western Baltic (the Pomeranian Bay and adjacent fishing grounds),
decreasing to the east. No Anisakis larvae were found in cod from the Gdarisk Bay. An
increase in the invasion should be, however, taken into consideration since western
herring, though in small numbers, reach the Puck Bay spawning grounds.

Cod-is parasitized by the Contracaecum aduncum larvae over the whole Southern

Baltic, the invasion in creasing to the east.
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WYSTEPOWANIE LARW NICIENI Z RODZINY ANISAKIDAE
W DORSZU BALTYCKIM (GADUS MORHUA CALLARIAS L.)
I DYNAMIKA ICH INWAZJI

Streszczenie

Zbadano 1215 dorszy (Gadus morhua callarias L.) dtugosci catkowitej 31—95 cm, pochodzacych
z Potudniowego Battyku. }

Badania przeprowadzono w cyklu rocznym w okresie od 30 kwietnia 1974 do 15 maja 1975 roku.
Ryby pobierano z potowéw przemystowych po 2 proby, liczace okoto 50 sztuk dorsza kazda, mie-
sigcznie.

W narzadach jamy ciata badanych dorszy znaleziono dwa gatunki larw nicieni, a mianowicie:
Anisakis simplex (Rud.) iContracaecum aduncum (Rud.).

Przesledzono dynamike inwazji obu gatunkow larw oraz przeanalizowano Zrédta zarazenia dorsza
battyckiego.

W wyniku badari ustalono nastepujace wnioski:

1. W dorszu battyckim wystepuje mieszana inwazja larw nicieni Anisakis simplex iContracaecum
aduncum w 111 stadium rozwojowym, inwazyjnym dla Zywicieli ostatecznych tych nicieni.

2. Zrédtem inwazji larw Anisakis simplex dla dorsza battyckiego jest $ledZ zachodni, przychodzacy
do Battyku na tarto z zachodu, z rejonéw pozabattyckich. Larwami Anisakis moze zarazié sig¢
przypadkowo cztowiek, tym bardziej Ze larwy wystepuja w migsniach i narzgdach jadalnych ryb
(watroba, gonady).

3. Contracaecum aduncum jest pasoiytem pospolitym, wystepujacym w wielu gatunkach ryb bat-
tyckich. Dorsz dorosty zaraza sie larwami za posrednictwem innych ryb jak szprot, stornia,
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wegorzyca, dobijak, mate dorsze iinne. Larwy Contracaecum aduncum sa dla cztowieka nie-
szkodliwe, ich Zywicielami ostatecznymi sg ryby drapiezne.

4. Wraz ze wzrostem dorszy zwigksza si¢ ekstensywnos$¢ inwazji larwami obu gatunkow nicieni, co
jest uwarunkowane coraz wigkszym udziatem ryb (nosicieli larw) w pokarmie dorszy.

5. Nie zaobserwowano sezonowo$ci w wystepowaniu larw nicieni wdorszu battyckim w cyklu
rocznym. Ekstensywno$¢é inwazji waha si¢ w ciagu catego roku w sposéb nieregularny.

6. Nasilenie inwazji obu gatunkéw larw nicieni nie jest jednolite na calym obszarze Battyku. Naj-
wieksza ekstensywno$c i intensywno$¢é larw Anisakis simplex wystgpuje w czgéci zachodniej Bat-
tyku na obszarze Zatoki Pomorskiej i Yowisk przylegtych i zmniejsza si¢ w kierunku wschodnim.
W okolicach Zatoki Gdatiskiej larw Anisakis nie znaleziono. Nalezy si¢ jednak liczy¢ ze wzrostem
inwazji, poniewaZ §ledZ zachodni dociera réwniez, cho¢ w matej liczbie, na tarliska Zatoki Puckie;j.
Zarazenie dorszy przez larwy Contracaecum aduncum wystgpuje na catej przestrzeni Potudnio-
wego Battyku ale wykazuje tendencje wzrostu w kierunku wschodnim.

fl, T'padza

JMYNHKN HEMATOX M3 CEME{CTBA ANISAKIDAE ¥ BAITWMHACKO[ TPECKH
{GADUS MORHUA CALLARIAS L,) I JIHAMWKA NX VHBASMNN

PeswouMe

NcenenmoBanusaM OHIO MOZBEPTHYTO 1215 9KE. TPeCKM (Gadus morhua callarias
1.) aGcoawTHOX ZAMHOE OT 31 Zo 95 cM, BHIOBAEHHO# B w®HO# yacTu  BamTuii-
CKOIO MOpSfi.

Mocnenosanusa OuiKM NPOBEZLEHH B I'OZOBOM HMKIe B nepuoz ¢ 30 ampemt 1974 1.
no 15 mag 1975 r. Puly Gpanw U8 NPOMHCIOBHX YJIOBOB IO 2 MPOOH B MECHAI, B
KaEZyl ¥8 KOTOPHX G6panu o 50 SK3eMINAPOB TPECKH.

B oprarax nojocTu Tena MCEIeZyeMOil TpeEKM OCHADYXEHH ZBa BUZA NUYMHOK
HEMATOZ, & HMEHHO: Anisakis simplex (Rud.) M Contracaeccum aduncum (Rud.).

[IpocnexeHa AMHAMUKA WHBA3UM OGOMX BUZOB JAWYMHOK 1 NPOAHAIM3UPOBAH UC-
TOUHMK 38paxeHUd OanTHiiCKOi TpECKU,

B pesynrraTe HCCIEZOBaHWI CAEJNAHH CISAYWINUE BHBOZH S
1o ¥ GanTuilckoff TpecKM HEONNZaeTCA CMENAHHAs MHBA3UA JNYMHOK HEMAaTOZ Ani-

sakis simplex I Contracaecum aduncum B III cTazuy pasBuUTUS, KoTopas

fIBIAGTCH cTazueli MHBA3MYM STUX HEMaTOZ AJNA KOHEUYHHX UX XO3f€B,

2, llcTOuHMKOM MHBA3MM NWUMHOK Anisakis simplextxJif GaNITMiiCKO# TPECKU ABIA-
eTcs samajHad CeNbLb, NPUXOZAmas B banTwmiickos MOpe Ha HEpeCT C 3amnaza,
13 BHeOanTuiiCKux paitoHOB. JuuvHEKaMy Anisakis MOXET 3apa3MUTHECH X UYEJNO-
BOK, TeM Golee, YTO JMUMHKM MOT'YyT HaXOZWUTHCA B MHILAX M OpraHax CheZo-
GHHX DHO (meUYeHb, TOHAZH).

3. Contracaecum aduncum fABJAETCH OCHKHOBEHHHM [apa3uTOM, BCTPEYALUMCH ¥
MHOTUX BUZOB OaiTMiCKUX DHO. B3apociasd Tpecka 3apakaeTcfl AMUMHKAMM [10-
CpPeZCTBOM IpyTUX DHG, & VMEHHO: WIpOTa, DEyHOll KamOajk, GEIBANTU, Mej-
KOil TPECKH U Zp. JUUMHKY Contracaecum aduncum GE3BPEZHH ZAA UEJOBEKA,
IX KOHEYHHMIX0356BaMyl FBAANTCA XWIHHE DPHOH .
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"

BMecTe C DOCTOM TpECKM yBEAMUMBAETCH SKCTEHCUBHOCTH MHBASHH JUYNHOK
000UX BUZOB HEMATOZ, UTO OCYCIOBIEHO BGE GONBMUM ynenLHHM BECOM puo
(HOCHTeN6ll JNUNHOK) B KOpME TDECKH. _

B xozme uccnezoBaHuit He OTMEUEHa CE30HHOCTH B MOABIOHUN JMUMHOK HEMATOT
y CGanTuiickofi TpeCKM B T'OZOBOM IUKIE. JKCTEHCUBHOCTH MHBA3MYA KONOOISTCH
B TEYEHUE. BCETO I'0Za HEPEeTryIApHO. '
Jcunenne MHBa3UM OCOUX BUZOB JMUMHOK HeMaToZ B DalTufickoM MOPe HEOZHO-
pOZHO. HauGonpuas 3KCTEHCUBHOCTH U VHESHCUBHOCTD UHBA3UM JAWYMHOK Ani-
sakls simplex HalOnozZaeTca B 3anazHoli yacTu bajfuiickoro mMops, B [loMOpC—
Koif OyxTe ¥ B GANM3NSXRAWNUX pajioHaX 70BA U yMEHBUAETCHA B HANDABIGHUN HA
BOCTOK. B pafione I'ZaHBCKOH OYXTH NMUMHKYM He OMIM OCHAapyxemH. Cuexyer,
OZHAKO, CUMTATHCA C yBEJMYCHNOM MHBA3UM, T,K, 3a0afHad CONBLD BaXOZUT
TAKKE, XOTA M B HEOONBNOM KONMYECTBE, B pailoHH Hepecra [yuxod OyxTH.  : :
3apaXeHne TPECKM IMUNHKaMU Contracaecum aduncum HaGaWZAETCA Ha 306&”
NPOTSAXEHNA WHHNX DailoHOB BanTuifiCKoTo MOPH, OZHEKO NPOSABAAET TEHAGHIND

K yBEJMUUYEHUD B HaﬂpaBJIEHI/II/I Ha BOCTOK,,
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