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The analysis of an infestation level of the Baltic herring
(Clupea harengus L.) with Anisakis simplex (Rud.) larvae as
well as otoliths and gonad maturity examinations allowed to
distinguish, among the Pomeranian Gulf and adjacent.area
herrings, 4 herring stocks appearing succesively in the region
investigated. The seasonal occurrence of Anisakis larvae in
herring from the examined fishing regions is related to the
sequence of arrival of the different stocks. Suspected sources
of invasion are discussed, the Anisekis invasion being related
to the North Sea herring migrations.

INTRODUCTION

In spite of the vast literature, larvae of Anisakis commonly found in many marine fish
species still attract attention of many workers on account of a possible infestation of man.
Until recently, larvae of this nematode species have been regarded as absent from the
Baltic fishes. Sul’man and Sul’man Al’bova (1953) contributed to support this view as
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they were of opinion that Anisakis was very sentitive to the salinity conditions and could
occur only in waters of sufficient salt concentrations. They based their opinion on the
fact that the frequency and invasion intensity were at their greatest in the Kandalaksha
Firth, the most saline part of the White Sea in which Anisakis was encountered in many
fish species. The Onega Firth fishes were infested to a smaller extent, whereas the lowest
degree of fish infestation was recorded in the most diluted Dwina Firth with only
14 larvae found in 145 fishes examined.

Also the results of studies carried out on the Baltic fishes, presented in many papers
(Markowski, 1933; Janiszewska, 1938; Kahl, 1939; Popiel, 1951; Engelbrecht, 1958;
Studnicka, 1965; the author’s unpublished data from the period 1961-1962), have
influenced the establishment of this opinion. The authors mentioned have not succeeded
to find the Anisakis larvae in any fish species from the Baltic, usually referred to as the
parasite hosts in the other seas, e.g., herring, cod, mackerel, plaice, salmon, and others.

Only as late as in 1972 the first reports on the Anisakis larvae findings in the Baltic
herring were presented (Rokicki, 1972, 1973; Lubieniecki, 1972).

Rokicki (1972) examined, in February 1970, 100 herring individuals of body length
15-28 cm, caugth from F, G-5, and G-9 Baltic fishery grounds, and found 31% herring
infestation with the invasion intensity 1—15, most frequenitly 4—6 larvae per one fish
individual.

More comp:rehensive studies, although also at random, were carried out by Lubieniecki
(1972). In 1969—-1972 he examined 4233 herring individuals of body length 16—35 cm
from various fishery grounds and found the Anisakis larvae for 4 grounds only (R-11, S-4,
S-4 and J-7). The infestation extent appeared to be relatively small. The greatest infesta-
tion (12%) was recorded in April 1972 in R-4 area with an average intensity of 3.6 larvae
per 1 fish. The fishes had been caught during their spawning at a distance of about 1 Nm
from teh shore. The author believed these herrings to belong to alocal stock spawning
within the Gdansk Bay. The fishes from the other regions showed a slight infestation
(0.5-1.8%) observed only in four samples: in November 1969, May 1970, and twice in
June 1972.

The present author’s own observations (J. Grabda, 1974) made in 1972 showed, on
the 6th of May, 93.4% infestation with the invasion intensity 1—-43, averaging to
11.3 larvae per 1 herring individual (The observations were carried out ort the Pomeranian
Gulf herrings of body length 26—30 cm). This value is regarded as a surprisingly high
invasion extent. In view of this fact, three monitoring inspections were made on the
Pomeranian Gulf herrings in June 1972, with negative results obtained. During the same
time (June) Lubieniecki (1972) carried out his investigations on various Baltic fishery
grounds and only twice found a slight infestation (1.8% and 0.5% in R-11 and J-7,
respectively).

The discrepancy of the results quoted above has made the author to undertake
detailed studies on the dynamics of the Anisakis larvae invasion in the Baltic herrings
throughout the annual cycle.
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Fig. 1. The regions of Baltic Sea under examination in a period froni February 1973 to February 1974. Data obtained of 2850 herrings from 29 samples

*** SD[ESTUY JO SoTureu Ap oy,



6 Jadwiga Grabda

MATERIAL AND METHODS

The herrings were supplied by commercial catches and taken directly from the fishing
vessels throughout the vear (February 17th, 1973 — February 16th, 1974) at approxima-
tely two weeks’intervals, except for October and November 1973 when strong winds and
storms stopped the fishing activities and caused a longer pause in the investigations.

One sample from « fishery ground amounted to 100 herring individuals. Totally 2850
individuals of 17.5-31.5 cm total body length were examined. Most often the 23—26 cin
specimens were found in the samples.

The fishes examined were taken mainly from the Pomeranian Gulf, Odra Bank, and
western Kolobrzeg — Dartowo fishery grounds exploited by boats belonging to SPRM
»Belona®, Dziwnéw Additionally, in March 1973, the samples were taken from the
Szczecin Firth, Greifswalder Bodden, and a fishery ground off Hiddensee. In September
and October 1973 2 samples from the Arkona ground were examined, while in March
1974 50 herrings from the Puck Bay were inspected (Fig. 1).

Only the larvae present in herring abdominal cavities, visible with naked rye, were
taken into account when determining the extent of infestation. The larvae which might
have been in muscles or gonads were not ccnsidered.

The gonad maturity stage was determined according to a simplified three-level scale
(gonad non-developed — I, gonad moderately developed —II, gonad well-develo-
ped — I1I). From April 1973 till February 1974 the otoliths were taken from the fishes
under examination.

RESULTS

Table 1 summarizes the results of investigations and presents the infestation extents of
the fishes examined in varjous fishing grounds and in different time.
Correlation between the incidence of infection and the body length

The graph (Fig. 2) reflects a relationship between the extent of the Anisakis larvae
invasion and the herring size. To follow this relationship, 1141 spring herring individuals
of 19-30 cm body length, caugth in February -- April 1973, were examined. No
nematode larvae were found in individuals below 20 cm. Both the incidence and intensity
of the invasion increased with the herring size. Originally siow infection increase became
rapid at 27 cm and reached its maximum of 96.5% with 30 cm body length. The smallest
herrings (20—22 cm) contained a few nematode larvae (average 1.6 iarvae per 1 fish),
whereas the greatest cnes (30 cm) had an average invasion intensity .of 14.6 larvae per
fish, the extremal cases being 67 larvae per fish.

The relationship between the incidence of invasion and the herring body size in the
Baltic, presented here, agrees well with the other authors results for various areas (Bishop
and Margolis, 1955; Hodder and Parsons, 1971, Parsons and Hodder, 1971; Reimer and
Jessen, 1972; Thiel et al., 1960; and others).

All the authors mentioned also quote 20 cm body length as a lower limit for the
Anisakis larvae infection, only Khalil (1969) scarcely found the larvae in fishes below
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Tabie 1
Infestation of Anisakis larvae in herring iftom various fisheries of Baltic Sea
in years 1973-1974
Number Fishery Date of Length of Incidence  Iatensity = Total
of sample fishing herring (cm) (%) of infection number
of larvae

1 Z-5 17111973 21-30 40 1-23 138
2 C,D-4,5 11111973 23-29.5 54 1-17 248
3 D-2 81111973 22-30.5 56 1-33 287
4 CD-3 8 1111973 22-30 40 1-50 158
5 GH-4 10 1111973 22-31.5 23 1-19 131
6 Greifswald 14 111973 24-30.5 54 1-3% 157
7 Hiddensee 15 1111973 20.5-28.5 58 1-27 172
8 CD-2 23 111973 23--29 51 1-22 211
9 Szczec. Bay 61V 1973 19-30 30 1-20 137
10 CD-23 13 IV 1973 21-30 45 1-18 213
11 C-4 4V 1973 20-25 12 1-10 28
12 EF -4 24 V1973 19-29 3 1-20 25
13 E-S 6VI1973 22--30 0 0 0
14 E-5 20 VI 1973 21-27 0 0 0
15 E-5S 5VII1973 22 - 275 0 0 0
16 E-4;5 19 VII 1973 20.5-26 0 0 0
17 EF -5 15 VIII 1973 20-29 0 0 0
18 E,F-5,6 29 VIII 1973 21-217 1 5 5
19 F-6 18 1X 1973 20.5-28 0 0 0
20 Arkona Depth 25 IX 1973 17.5-75 0 0 0
21 E-5 5X1973 21-28 6 2-18 47
22 Arkona Depth 20 X 1973 18-26 0 0 0
23 E—-4 30 X11973 22-26 60 1-40 701
24 EF-23 21 XI11973 21-29 42 1-29 396
25 E-5,6 511974 22-29 50 1-28 463
26 E-6 24 11974 23-29 69 1-32 690
27 F-6 7111974 22.5-26 51 1-15 377
28 D-5§ 16 111974 22-30 80 1-67 802

12 cm length. a steady increase in both the invasion incidence and intensity being noted
above 12 cm.
Seasonal occurrence of the Anisakis larvae

The herring infection was not stable throughout the year, but varied to a great extent,
as presented on a graph (Fig. 3), following the variations in the herring infestation during
the annual cycle. The curve was derived from 2200 herring individuals from the Pomera-
nian Gulf, Odra Bank and western Kotobrzeg — Dartowo grounds restricted to the
fishery squares C-F — 2-6.
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Fig. 2. Relationship between the length of Clupea harengus, the incidence of infection and mean num-
ber of Anisakis simplex larvae per fish. Data obtained of 1141 herrings caugth in South-West Baltic in
February — April 1973

As #t has been mentioned above, the body length range of the fishes examined was
17.5-31.5 cm, the greatest number of fishes (50—99%) being found within 23—26 cm,
and the number of fishes both below 23 cm and above 26 cm were almost equal. Only the
May sample compositions differed in this respect a considerabele amount of fishes below
23 cm (21-76%) and a lack of individuals above 26 cm. which would balance the infesta-
tion percentage. These two samples could be appropriately interpreted only from otoliths
and ascribed in this way to the proper herring group (Table 1 and 2), ie., to the spring
herring spawning off the Pomeranian Guif coasts.

A clear seasonal occurrence of the Anisakis larvae is marked here with two periods that
can be distinguished. One of them (autumn — winter — spring) begins in November and is
finished in May next year. The second one (summer — autumn) covers the period from
June till October. The former showed a high percentage of the herring infestation with
the "Anisakis larvae: in spring 1973 it ranged within 40—56%, in autumn — winter
1973/1974 — 42—80%. On the other hand, the latter (June — October) did not yield any
larvae or they occurred in negligible numbers.

In spring 1973 the herring individuals were caught mainly from the squares C,D-2,3,
the Greifswalder Bodden, off Hiddensee, and from the Szczecin Firth (Fig. 4). It was the
spawning period; the fishes exhibited well-developed gonads filling the entire abdominal
cavity.
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Table 2

Seasonal appearence of various herring shoals in the investigatcd areas of Baltic Sea,
based on the analysis of otoliths

Number Date of fishing Spring spawning Spring spawning Autumn spaw-

of Fishery coastal herring sea herring ning herrirg

sample (%) (%) (%)

9  Szczecin Bay 61V 1973 100 - -

10 CD-23 131V 1973 99 1 —
11 C-4 4V 1973 100 - -
12 EF -4 24V 1973 90 6 4
13 E-5S 6 VI 1973 14 54 32
14 E-5 20 VI 1973 18 78 4
15 E-5§ S VII1973 28 68 4
16 E-45 19 VII 1973 28 62 8
17 EF -5 15 VIII 1973 14 70 16
18 EF —-5,6 29 VIII 1973 6 70 22
19 F-6 18 IX 1973 145 85.5 -
20 Arkona Depth 25 IX 1973 — 100 -
21 E-5S 5$X1973 38 34 24
22 ArkonaDepth 20 X 1973 20 80 -
23 E-4 30 XI 1873 88 10 2
24 EF-23 21 XI11973 100 - -
25 E-56 511974 94 4 2
26 E-6 2411974 98 2 -
27 F-6 7111974 100 — -
28 D-5 16 111974 98 - 2

In summer, the herring individuals were fished mainly south of Bornholm (E,F—-5,6
fishing regions) and in the Arkona fishery grounds (Fig. 5). These are the main feeding
areas in the western part of the Baltic Sea as it is evidenced also by a considerable herring
stomach fulfillment with plankton. According to Rutkowicz and Klimaj (1962), the
Bornholm feeding grounds are attained by spring spawning sea herring after their
spawning in spring off the Swedish coast which has been proved by Swedish taggings.
Also the spring herrings spawning off the southern Baltic coasts as well as the autumn
ones feed in the area discussed, according to the same authors.

t the beginning of October (5th October 1973) aslight increase in the invasion
incidence, amounting to 6%, was noted, but the population structure of this sample did
not differ from the other samples. On the other hand, an examination at the end of
November revealed a very high percentage of infestation of herring (60%).

From November 1973 till February 1974 in the same areas (Fig. 6) the situation was
different than that in summer. Herring showed a significant growth of gonads, their
stomachs were less filled, whereas. the invasion incidence appeared to be very high
(42—-80%).
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Fig. 4. Incidence of Anisakis simplex larvae in fisheries of South-West Baltic Sea in a period from February to May 1973

Fig. 5. Incidence of Anisakis simplex larvae in fisheries of South-West Baltic Sea in a period from Juni 1973 to October 1973

Fig. 6. Incidence of Anisakis simplex larvae in fisheries of South-\Yest Baltic Sea in a period from November 1973 to February 1974
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Analysis of otoliths

I am very much indebted:to Prof. dr Jézef Popiel and in this place I would like to
express my gratitude to him for reading the otoliths collected.

Basing on the otolith readings, 3 groups of herring were distinguished within the
studied area of the Baltic, namely:

1. Spring coastal herring spawning in.the Pomeranian Gulf in spring (March — May).
These fishes enter also the Szczecin Firth in spring. They appear in the fishery grounds
in autumn (November) and remain there till spring next year. After having completed
their spawning, most of them swim away in an unknown direction, only a small
fraction remains in the Bornholm feeding grounds.

2. Spring sea herring spawning in spring off the Swedish coasts. After having completed
their spawning they migrate to the southern regions of the Baltic to feed and stay
there from June till October. The Swedish taggings have permitted to elucidate the
spring sea herring migrations (quoted after Rutkewicz and Kiimaj, 1962).

3. Autumn herring which spawn further off the southern Baltic coasts than to the spring
ones, from August till November. After having completed their spawning they sink
towards deeper layers of the water.

Table 2 summarizes the results of the otoliths analysis.

In spring 1972, the spring herrings occurred almost exclusively in the investigated areas
(90—100%). Scandinavian herrings. were present in negligible quantities (1% and 6% in
two samples),equally rare were the autumn herrings (4% in a single sample).

From June till October the number of spring herring dropped rapidily down to
6—38%, while the spring spawning sea herring group markedly increased in its abundance
(34-100%), the autumn herring being noted also fairly frequently (4—32%).

Thus in the same feeding grounds three different herring groups stay in summer, the
predomination of the spring sea herring group being clearly marked.

Eventually from November till February, the spring herrings tend to be abundant again
in thefishery grounds (88—100%), while the spring sea and autumn ones are present in
small qﬁantities, the former only in three samples {2-10%) and the latter in three samples
with 2% each.

When comparing the period of presence of the different herring groups in the fishing
grounds investigated (Table 2) with the herring infestation in the same areas (Table 1) it
can be stated that the Anisakis larvae invasion is noted only in spring herring, while
Scandinavian and autumn fish only exceptionally subject to infection. Of the total
amount of 297 spring sea herring individuals whose otoliths had been examined, only
3 specimens aging 6—7 years showed an infection (1,0%), while out of 62 autumn herring
two individuals 2—4 years old, contained the Anisakis larvae (3,2%).

DISCUSSION

After having completed their spawning, most of the herrings swim away in an
unknown direction, only a small quantity of them remaining in the Bornholm feeding
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area. It is of interest that the remaining fishes show no sign of infection. The spring
herring which spawn off the Pomeranian Gulf shores are suggested to form no homo-
genous group but at least two different populations are present here. One of them
consists of quantitatively prevailing, strongly parasitized herring which presumably under-
take long-range migrations since in summer they are encountered neither in nearby
Bornholm Deep feeding areas nor in the Arkona Deep. The other one probably forms
alocal stock of Baltic herring with migrations limited to the near-shore spawning and
nearby feeding areas, the Bornholm Deep in this case.

This stock remains non-parasitized. Out of 86 spring herring individuals, otoliths of
which were examined, only 3 were infested (3.5%), and they had probably parted from
their home stock.

The fact that strongly parasitized spring herring disapear in summer is worth considera-
tion.

It has been assumed so far that the Baltic herrings are grouped into distinct local
stocks translocating ohly within the Baltic area boundaries (Popiel, 1951; Popiel in
Gasowska, 1962). These stocks differ from the North Sea and Atlantic ones as well as
from one another in their vertebrae, keel scale, fin ray, and filtering processes numbers.
spawning season, scale and otolith nature, etc. Certain authors have gone as far as to
separate a distinct group of Baltic herring under the name of Clupea harengus membras.

Two spring herring stocks have been determined to occur off the Polish coasts: the
Pomeranian Gulf and Rugen one, entering also the Szczecin Firth, and the Gdarisk Bay
one, spawning in the Puck and Gdansk Bays, and in the Vistula Firth.

The stocks, according to Popiel in Gasowska (1962), differ in their vertebrae numbers
and growth rates.

The periodic occurrence of parasitized spring herring indicates to a possibility that
herring from more distanced areas of the Danish Sounds or of the North Sea. of perma-
nently high Anisakis larvae invasion frequently recorded by different authors as well as
the present author (J. Grabda, 1974), could enter the investigated feeding grounds.

In the northern Baltic herring no Anisakis larvae have been found. The Soviet resear-
ches maintain the opinion that the Baltic water salinity is too low io create a suitable
environment for Anisakis (§ul’man, Sul’man-Al’bova, 1953),thus the parasitized herrings
could not be expected to come from there.

Parasitized herring enter the southern Baltic as early as in November and remain there
till the end of May. After having finished their spawning, they swim back westwards.
Their greatest amount spawn in the Pomeranian Gulf and off Rugen, which is evidenced
through their high degree of infestation with nematode larvae. A considerable quantity of
them, however, moves further eastwards and reaches the Gdarisk Bay (Fig. 7). Lubie-
niecki showed in his studies 1.3% infestation in S-4 fishing region in May 1970, and 12%
in R-4 region in April 1972. On the other hand, the author’s own investigations resulted
in 27% (26.9%) infection in March 1974 in the Puck Bay coastal waters.

The Anisakis-parasitized spring herring group has been denominated as western spring
herring opposite to the Anisakis-free local herring stock which is suggested to be named
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~————> Fecding migrations of the spring spawning herring. Spawning migrations of the infested herring.

== Feceding migrations of the scandinavian herring.

-=>B  Feeding migrations of the autumnal herring.

_ Spawning-ground of the spring spuwning
herring.

Fig. 7. Migrations of the herring in Southeljn Baltic (according to Rutkowicz and Klimaj, 1962, supple-
mented by author) ) :

the southern Baltic spiing herrings. They, in turn, can diverge into the Pomeranian Gulf
and Gdarnsk Bay stocks.

The long-distance spawning migrations of western spring herring are also evidenced by
their poor feeding (or a completé cease of feeding) during their pre-spawning and
spawning periods; their absence from the Baltic feeding grounds in summer has made
them unable to become infested in the Baltic Sea. The spring sea autumn herring, feeding
in summer off Bornholm, do not become infested as well.

The individual parasitized specimens found at that time cannot be taken into account
as they can be dispersed all over the Baltic area having parted from the western herring
stock.

A similar’ attempt to explain the occurrence of various herring groups in the western

Baltic as well as their migrations basing on the parasitologic studies, is given by Reimer
(1970). :
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Basing on the herring infestation with trematodes and cestodes the author mentioned
separates 3 herring groups present in the vicinity of Rugen, namely: 2 groups of spring
and 1 groups of autumn herring. One of the spring herring groups and the autumn one
from alocal stock recruited from the western Baltic herrings, while the other spring
herring group exhibits long-range migrations. In spring they migrate from the Rugen
spawning ground to the Pomeranian Gulf and then come back westwards through the
Danish Sounds to Kattegat. During the autumn-winter months the herrings belonging to
this group return again to the Rugen coasts.

The present autkior’s'own investigations based upon the Baltic herring infestation with
the Anisakis larvae indicate to much more extended migrations. The parasitized herrings
belonging to the so-called western spring herring group migrate much more further
eastwards entering the Puck and Gdarisk Bays. After having completed their spawning,
they return to the Sounds, and perhaps even to the North Sea, where they become
infested. ) )

Additionally, aréund Bornholm and Arkona Deep one more herring group has been
found, the so-called spring spawning sea herring, spawning in spring off the Swedish coasts
and migrating to the southern Baltic to feed.

Lubieniecki (1972), when investigating various Baltic fishery grounds, only in June
found a negligible infestation of 1.8% and 0.5% in two regions, R-11 and }-7, respectively,
while the other regions contained Anisakis-free herring. Thus his results are in accordance
with those presented above. Rokicki’s studies carried out in the Baltic Sea (1973)
revealed 2% infestation with 1—10 larvae for the Gdarisk Bay, and for the southern Baltic
fishery grounds F,G-5, 6—1% infestation with 1—10 larvae per one fish. He did not state
the months of sample-taking, but one can suppose they had been taken in summer on
account of an insignificant in only a few of the regions examined. Earlier he had recorde
31% infestation in February in' the Darfowo fishery area, and this also conforms with our
results.

The suggestion, expressed by Lubieniecki (1972) and Rokicki (1972), of eggs, larvae,
and Anisakis-parasitized plankton being carried into the Baltic with the North Sea influx
“waters, thus enabling the Baltic herrings to become infested, does not hold true when
confronted with our studies. If it was so, both the southern Baltic spring herring and sea
herring group as well as the autumn herring would have ta get parasitized during feeding
and this was not the case. Apart from that,no Euphausiidae acting as the main first
intermediate hosts for Anisakis, have been found in the Baltic. Recently Reimer et al.
(1971) and Reimer and Jessen (1972) have found the Anisakis larvae in the North Sea
Chaetognatha, particularly in Sagitta. According to Roézanska (1971), both Sagitta setosa
and S. elegans are carried into the Baltic with the influx waters and most often they
appear in the Arkona region. Sagitta setosa appears to be particularly frequent and
"abundant, and during the strong influxes it is present in the Bornholm Basin, reaching

even the Gdarisk Deep.

According to Popiel (1951), Sagitta elegans is an insignificant component of the Baltic
herring food. This species individuals have been found only in one sample from Novem-
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ber, in a few herring specimens from the Stupsk Trough. The Sagitta are seldom encoun-
tered in the herring food as evidenced by the fact that in spite of their abundant occur-
rence in the Gdarnsk Bay they have not been found in herring of that area.

Similarly. the studies of Cigglewicz and co-workers (1972) on the food of herring of
the Puck Bay. Gdansk Bay, Stupsk Trough, Bornholm Basin, and Kotobrzeg — Dartowo
fishing grounds, carried out in 1971, exhibited no Sagitta in the herring stomach
contents. According to the same authors (personal communication) no Sagitta were
found in herring from the same areas in 1972 and 1973.

The earlier works on the Baltic herring infestation recorded no Anisakis larvae in the
Baltic Sea (Markowski, 1933; Kahl, 1939: Popiel, 1951; Engelbrecht, 1958). Markowski,
however. examined only 45 herring specimens in 1930, and 1931, most of them in June
and July. Engelbrecht made his investigations on 15 specimens only, whereas Kahl’s
researches concerned relatively high amount, i.e., 200 specimens. These authors, however,
did not include investigated months in presenting their data; probably they carried on
their studies also in summer, when the parasitized western herring shoal had disappeared
and only the Anisakis-free stocks remained. Therefore it could be stated, basing on their
data, that Anisakis was absent from the Baltic during those years. However, the work by
Popiel (1951) indicates, that it was not the case. He examined 2356 herring individuals
from the Gdansk Bay and Stupsk Trough throughout the entire annual cycle. His main
interest concentrated on the food and feeding of herring, but parasites were also taken
into account and he could not omit the nematode larvae if they were really present on
the herring stomachs.

Undoubtedly the Anisakis larvae invasion in the Baltic herrings becomes more and
more stronger. Simultaneously the herring population has been greatly enlarged during
the recent years which is evidenced by the increase in catches.

CONCLUSIONS

1. Both the incidence and intensity of.the Anisakis simplex invasion in herring from the
Baltic as well as from the other seas increase with the herring body size starting from
20 cm body length. Herrings below this length remain unaffected. 30 cin-herring group
is almost entirely parasitized.

. The invasion incidence fluclaate seasonally throughout the annual cycle. The highest
infestation is observed from November till May. In summer. from June till October,
the fishes are Anisakis-free.

3. Basing on the infestation level as well as on the otoliths structure and gonad maturity.,

four groups of herring kave been distinguished in the Pomeranian Gulf and adjacent

(8]

regions:

a. western spring herring, coming from the North Sea and Belts to the Pomeranian
Gulf to spawn and penetrating along the southern Baltic coast to the Puck and Gdarisk
Bays. This group is strongly parasitized with the Anisakis larvae. The fishes appear in
the souhtern Baltic in November and remain till May. their spawning extends from
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March till May in the Pomeranian Gulf. After having finished the spawning they swim
away to the North Sea and become infected there.

b. southern-Baltic spring herring, alocal Pomeranian Gulf herring stock, undertak-
ing only short migrations. Their spawning proceeds in the Pomeranian Gulf coastal
waters from March till May, afterwards they migrate to the Bornholm feeding grounds. -
The fishes are Anisakis-free.

c. spring sea herring, spawning in spring in the Swedish coastal waters. After
having completed their spawning they migrate to the Bornholm feeding grounds and
stay there from June till October. The Anisakis larvae are absent from herring of this
group, only sporadically single parasitized specimens are found.

d. autumn herring, spawning further offshoré than the spring group from August
till November. They appear in small quantities on Bornholm feeding grounds, mainly
in summer from June till October. They are Anisakis-free; only sporadically the
parasitized specimens are found.

4. On the Bornholm feeding grounds as well as presumably within the whole Baltic Sea
the herrings have no possibilities of becoming infested with the Anisakis larvae, the
lack of infection during 5 months of their occurrence on these areas supporting this
finding.
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Jadwiga Grabda

Dynamika inwazji larw nicieni Anisakis simplex(Rud.)
w §ledziach (Clupea harengus L.) potudniowo-zachodniego Battyku

Streszczenie

W zwiazku z niebezpieczefistwem zarazenia cztowiekalarwamidnisakis simplex, by tujacymi w §le-
dziach, doktadne poznanie wyst¢powania tego pasozyta w Battyku posiada duze znaczenie.

Dotychczas poza stwierdzeniem wystgpowania larw Anisakis w §ledziach battyckich LubieniecKi
1972, Rokicki 1972, 1973) brak byto szczegétowych badafi nad dynamika inwazji pasoZyta w cyklu
rocznym, oraz stopnia zarazenia w zaleznosci od wielkosci ryb.
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Celem wyjasnienia tych zagadniefi zbadano ogétem 2850 §ledzi baltyckich, pochodzacych gtéwnie
z Zatoki Pomorskiej i fowisk przylegtych, pobieranych w prébach po 100 sztuk z potowdw przemy-
stowych co dwa tygodnie w czasie od lutego 1973 do lutego 1974. Badano stopien zaraZenia ich przez
larwy Anisakis, stopieri dojrzatosci gonad oraz otolity.

Stwierdzono, Ze wraz ze wzrostem $ledzi zwigksza si¢ zaré6wno ekstensywnos$¢ jak i intensywnosé
zaraZenia. Sledzie mniejsze niz 20 cm dtugosci catkowitej nie zawieraty zupetnie larw nicieni
natomiast w Sledziach wigkszych zaraZenie sukcesywnie wzrastato, osiggajac prawie 100% u §ledzi
dtugosci 30 cm. Zwigkszata si¢ réwniez liczba larw w jednej rybie, dochodzge do sredniej wartosci
14 pasozytéw w §ledziu,

Stwierdzono réwniez wyrazna zmienno$é sezonowa zarazenia $ledzi. W okresie letnim (czerwiec —
paZdziernik) Sledzie byty zupeinie wolne od pasozytéw, natomiast w pozostatych miesiacach roku
zarazenie byto bardzo silne, wahajac si¢ na réznych towiskach od 40% do 80%.

Zjawisko sezonowego pojawu larw Anisakis wiaze si¢ z wystgpowaniem réinych stad $ledzi
w Battyku i ich wedréwek tartowych i Zerowiskowych. Badania otolitéw wykazaty, Ze §ledzie zaraZo-
ne naleza do odrgbnego stada $ledzi wiosennych, tracych si¢ w Zatoce Pomorskiej na wiosne
(marzec — maj). Sledzie te skupiaja si¢ na pobliskich towiskach juz na jesieni.

Wsréd $ledzi nie zaraZzonych mozna wyrézni¢ Sledzie skandynawskie, trace si¢ przy wybrzezach
Szwecji na wiosn¢ a przebywajace na zerowiskach w potudniowej czgséci Battyku w lecie. Ponadto na
badanych Zerowiskach pod Bornholmem wystepuja Sledzie jesienne, trace si¢ od korica sierpnia do
listopada pod wybrzezem polskim a takZze w okolicach Bornholmu. Wreszcie lokalne stado $ledzi
wiosennych, tracych si¢ przy wybrzezach polskich na wiosne i odbywajacych ograniczone wedréwki
w Battyku z tarlisk na pobliskie Zerowiska.

Badania poréwnawcze sledzi wiosennych z Zatoki Greifswaldzkiej iz towisk przy Hiddensee
w marciu 1973 wykazaty podobne nasilenie inwazji jak w §ledziach Zatoki Pomorskiej, co $wiadczy
o nalezeniu ich do tego samego stada.

Brak §ledzi zarazonych na towiskach Battyku w lecie nasuwa przypuszczenie, Ze fledzie wiosenne,
silnie zaraZpne larwami Anisakis odptywaja po tarle na Zerowiska potozone dalej na zachéd, prawdo-
podobnie do Ciesnin Duriskich a byé moze nawet do Morza Pétnocnego, gdzie ulegaja dalszemu
zaraZzeniu.

W $wietle powyzszych badari poglad, ze §ledzie battyckie stanowiy lokalne stada, odbyWajqce
wedréwki tartowe i Zerowiskowe tylko w obrebie Battyku, powinien ulec rewizji.

JUHAMUKA [HBA3SWN JNYMHOK MEMATOJ ANISAKIS SIVFL:X:
(RUD,. )B CEIBIN (CLUPzZA HARENGUS L.)KI'0-3AlLIAzHNX
PA/IOHOB BANTWIICKOT'O MOPf

Pesawue

B cBfi3M O OMACHOCTHI 3apaxeHMsi YeJOBEKA NWUMHKAMM Anisakis simplex,
¥UBYUUMN B OpPTAHW3ME CENBAM, TUATENBHOE W3YyUeHHWe BONpOCA, CBA3AHHOTO C
o6uTaHueM 3TOTO NapasuTa B BanTmﬁckoM'MOpe, UMEET GONBUOE 3HAueHWe.

Jo cux nop KpomMe KOHCTATUPOBaHMHA HaJIMUMA JAYMHOK Anisakis B GanTHiiCKoi
cenpan (llyGeHeuxwu, 1972; Pokuuxu, 1972, 1973)He uMe JIOCh OCHOBATENBHHX MUC—
CleZOBaHMil MO W3yUeHUD AWHAMUKM MHBa3uM ITOTO NMapas3uTa B TOZOBOM LMKIE, a
TaKEe CTENEHW 3apaXeHWs UM B 3aBMCUMOCTM OT BEJMUMHH DHOH.
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C uesbl BHACHEHMA BTUX BONPOCOB OHJO WrcleZoBaHo 2800 9K3eMNAApPOB Gai-
TUAGKOA CENbIU, BHZOBJIEHHO{ I'JIaBHHM 00p230M M3 [lOMODCKOR OYyXTH W [puUie-
¥aumx paloHOB nMpomuciaa. [IpoGs, cocronuue u3 00 dK3EGMIIAPOR, OpaiM us
NpOMHCIOBHX YJOBOB Yepe3 KakApe ZBe Hezelyw B Hepuof C¢ gespaif 1973 I'. XO
peBpana 1974 T, lccnezoBanu CTeNeHb 3apakeHMf JNNUMHKAMM Anisakis,cTazmuy
3peNIOCTH T'OHaZ, a TAKX8 OTOJKTH.

JCTaHOBAGHO, UTO OZHOBNEMEHHO C DOCTOM CEJbIM yBEJIMUYMBAETCA KAK  3K-
CTEHCUBHOCTb, T&K U MHTEHCUBHOC™S 3apaxenus. B eensin, o0uas IZIMHA KOTO-
poii cocTuBifNa MeHble, yeM 20 cu, aGCOJNWNTHO HE MMENOCH JNHUUMHOK HEMATOX,
B TO BpeMfA <@K B CenbAW OOJNBWNX Pa3MEpOB 3apPSHCHUE MOCNELOBATENBHO  yBe-
JIMYNBANIOCE, JOCTUTafA IOUTH 100% Y pul, ZamHou 3C cM. YBeluuMBalOChH TaK-
A€ KONWUECTBO NIMYMHOK B OZHOH Dbi6e, ZOCTUTafA CPEAHETO uUCHd, DPABHOTO 14
napas3uTaM B OZHOM pHOE,

JcTaHOBNEHa TAKKE OTUETINMBAA CEB0HHAA W3MEHUYNBOCTD 3aDAaXEHWA CEJbAH.
B neTnuit mepuox (MNHBP - OKTAGPH) CeJbAb OhJa COBEDUEHHO CBOJOAHA OT na-
pa3uToB, B TO BPEMA Ka<{ B OCTaJibHHE MECALN I'0ja 3apaxeHne ObIO goJee
CUIBHNM W KOJeGaJoch B Pa3HWX pailoHax mnpomucnaa oT 40 zo 80%.

fiBnelie CE30HHOTO NOABJEHUA JANUYMHOK Anisakis CBASHBAGTCH C MOABICHUEM
pas3HuX cTaz cesbiu B balTMuMCKOM MOpe W WX HEPECTOBHMY M KODMOBHMM MUIDa-
unsAMK. llccaenopanua OTOAMTOB NOKA3alM, YTO 33paxEHHad CeNBAL  HpHUHAZNE-
HUT K OTAEJBHOMY CTaly BECEHHEil Cenbin, HepecTAmWe#dcA B [loMOpCcKORt  GyXTe
BECHOIt (MapT'- Malt), JTa CENbAb KOHLEHTPUPOBaNaCh B ONM3JIENAWUX pailoHAX
JIOBA yX€ OCEHBbW,

(Cpein HEe3apaxEHHOW CEJBAM MOXHO BHZIENUTH CEJbABb CHAHAMHABCKYW Hepec-
TANYICA Yy noGepexbdA WllBeuuyu BECHOM W HATYIMBIWOUYICA B OXKHOW yacTu BaaTni-
CKOIO MOpA B JIcTHEe Bpemf. {pome TOro, B MCCIEAyeMhX MecTax Haryja B pa-
AoHe DopHXOnpMa BCTpevaeTCHd OCEHHfIl CeNbAb, HEpeCcTHWadAcA C £OHLa aBrycTa
IO HOAOPE Yy NMOJNBCKMX moOepexuil, & TaKkke B paiiOHe bopHXonEMa. /I, HaKOHeU,
MECTHOE CTaZ0 BeceHHeil CelbAn, HEpecTrlledcHd y nocepexuid lionbum BeCHOH U
coBepuawuel orpaHvudeHHne MUTpauun B baﬂTMMCKOM.MOpG OT HepecTWInm K Oiu-
3JeKaUMM MECTaM Haryla.

CpaBHUTENBbHHE MCCIEA0BAHWA BECEHHEU CeibAM U3 3anuBa I'peitycBanbpaep-
bBonzen # W3 pailOHOB JI0Ba y O. XuAZeH3e B MApPTe 1973 T. BuABUAM MOAOCHOE
YyCHJeline MHBA3MW, KAK ¥ B CeabAu M3 [loMOpCKO# OyXTW, 4YTQ CBWAETSIBCTBYET
0 MPUHaLJIEXHOCTW WX K OAHOMY U TOMy X€& CTAZY.

OTcyTcTBUE 3apasEHHOM CEJBLM B NMPOMHCIOBHA3 p&liOHAX banTuky B JETHEE
BpeMA 3aCTaBAAET NPEANONOXUTH, UTO BECEHHAA CENbAb, B 3HAUUTENBHO! CTE-
NEeHN 3apakEHHag JNNUAHKAMMU inisakis,yXOAMT MOCJIE HzpecTa ANA HATyla nanie-
KO Ha 3anaz, BEPOATHO B /[aTCHKMA NPONMB, & MOXET OuWTh Zaxe B CeBepHOe MO-
pe, T'Ze nozBepraeTcd AalbHEWlWeMy 3upaxeHun.
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B cBeTe BHUWEONMACAHHUX WCCJEAZOBAHUN TOUKA 3PEHWS, YTO GAATHICKAR CENBID
npeicTaBiifieT COGOfi MECTHOE CTAZO, COBEpliaioliée HEPECTOBHE W KOPMOBbHE Mid—
rpauuy TONBKO B paiioHe BanTmiicKOro MOpH, IOJMKHA OHTH NEPESCMOTDEHA.
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