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Abstract

The three - spined sticklebaGasterosteus aculeatyk.) has been a very frequent fish in coastal
waters. The examined sticklebacks were collectech fihe Middle Coast (Rowy, Ustka, Dartowo,
Kolobrzeg), from the Gulf of Gdesk (Gdynia, Puck, Hel) and the Dead Vistula (Gdschod-
nie). The studies on the correlation between theadycs of infestation and places of fish catching
were carried out. Some species of parasites irdefcth generally from the Middle Coast or from
the the Gulf of Gdask. All species ofAcanthocephala, Gyrodactylus arcuat(idonogenes
glochidia (larvaeBivalvia) infected sticklebacks from the Middle Coast with thighest preva-
lence. Fish from the Gulf of Gdsk were infected byApatemonsp. Digeneg, Schistocephalus
solidus(Cestoda and Thersitina gasterostgiCopepoda more often than remaining fish. Ciliates
generally infected fish from the Dead Vistula.

Key words:. three-spined sticklebadkasterosteus aculeatugarasites, mean inten-
sity and prevalence of infestation, Polish coazmtake of the Baltic Sea.

INTRODUCTION

During the last 70 years, the three-spined sticdd&lbasterosteus aculeatys.) has
been a frequent fish in the Polish coastal zonérgEk993). Over this time a variety
of changes in the coastal ecosystem have beenvelsdrecause of environmental
pollution and rapidly growing urbanization in theastal region of the Baltic Sea
(Cyberskiet al. 1993, Wotowiczet al. 1993). Some changes have taken place in
phytobenthos and zoobenthos. Also fish stocks li@eased and in the last 90
years two species of sticklebacks, nine - spiRedgitius pungitiusand especially
three - spinedG. aculeatus,have become predominant populations in the Baltic
coastal water (Skora 1992), by reason of their ghimeal resistance to the degrada-
tion of the environment and their biology.

Research on the sticklebacks and their parasives frur coastal waters have
been very important. Because of frequency, wid@atson and many predators
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having sticklebacks as food items, this speciefishf have been a very important
link in the trophic interactions of the Baltic. Berse of their omnivorous nature, the
stickleback have been one of the most infecteddighvery important transmitter of
parasites in the food-web.

The studies on the correlation between mean intenmievalence of infesta-
tion by some parasites and places of fish catching been carried out. Differences
in the infestation of three - spined sticklebacdtnirthe investigated regions have
been described below.

MATERIAL AND METHODS

3,510 sticklebacks were caught with a hand-nehéncbastal zone of the Baltic Sea
between January 1994 and December 1995. The haustaken every month from
three regions: the Middle Coast (Rowy, Ustka, Dadp Kotobrzeg), the Gulf of
Gdaisk (Gdynia, Puck, Hel) and the mouth of the Deastifa (Gorki Wschodnie),
see Fig. 1.
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Fig. 1. Places of catching sticklebaBksterosteus aculeatas the Polish coast
of the Baltic Sea

The fish were transported in the live - box to lditgoratory, at the Department
of Invertebrate Zoology, University of Gdansk, amunediately examined. The fish
were killed by pithing and examined for ecto- amtl@parasites with a binocular
microscope. Parasites were prepared and preseysgbibal methods for particular
groups (Bylundet al. 1980). Mean intensity and prevalence of infestaticgre
counted for all samples and compared in dependememrious factors.g.place of
catching, described in this paper.
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Statistical analysis were carried out in progran8SH#C+, version 7.0 for
Windows (prevalence - test of Pearson’s chi-squamgformity, mean intensity -
multiple regression analysis).

RESULTS

As shown in Table 1, twenty five species and twmapides marked to the genus and
also glochidia were found on or in the examineckt&gbacks.
Table 1
List of parasites detected in / on the three-spsiiettleback from the southern Baltic
between January 1994 and December 1995

Taxa Middle Coast Gulf of Gdak Mouth qf the
Dead Vistula

Ciliata
Trichodina domerguei + + +
T. tenuidens + + +
Microsporidia
Glugea anomala (cyst) + + +
Monogenea
Gyrodactylus arcuatus + + +
Digenea
Diplostomum spathaceulri + + +
Apatemorsp. (cyst) I. + + +
Phyllodistomum folium +
Cestoda
Proteocephalus filicollis + + +
Schistocephalus solidlis + + +
Diphyllobothrium ditremunh + + +
Triaenophorus nodulosus +
Bothriocephalus scorpli + +
Nematoda
Eustrongylides mergoruin + +
Anisakis simplek +
Hysterothylacium aduncuin + +
Raphidascaris acus + + +
Ascarophis longispicula + +
Spinitectussp. +
Acanthocephala
Neoechinorhynchus rutili +
Echinorhynchus borealis +
E. salmonis +
Acanthocephalus clavula +
A. lucii +
Pomphorhynchus laevis +
Hirudinea
Piscicola geometra +
Mollusca
Glochidium indet. . + + +
Crustacea
Thersitina gasterostei + + +
Argulus foliaceus + + +

* - |. - larval stages
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In this study, some parasites. Diplostomum spathaceu(Pigenea- meta-
cercariae) andProteocephalus filicollifCestoda- adult) were confirmed with simi-
lar intensity and prevalence of infestation in@éces of catchingd. spathaceum
intensity near 5 indiv., prevalence near 4®%filicollis - intensity near 1,00 indiv.,
prevalence near 1,25%glugea anomaldMicrosporidia) alsooccurred with insig-
nificant differences in all samples.

Ciliates from the genusrichodinashowed differentiation]. domerguewere
found with highest prevalence and intensity on frstm the mouth of the Dead Vis-
tula. Highest prevalence of infestation By tenuidensvas observed in the Dead
Vistula but intensity in the Gulf of Gdak (p < 0,005), see Fig. 2. Both species of
ciliates have different localisation on the hdgt:domerguebccurred on the fins or
body surface of stickleback aiid tenuiden®n the gills. Remaining species infected
with highest prevalence sticklebacks from the GuiliGdaisk or from the Middle
Coast, e.g. Gyrodactylus arcuatugMonogeney Argulus foliaceus(Branchiurg,
glochidia Mollusca- larvae ofBivalvia) - Middle Coast (p < 0,005) see Fig. 3 and
Apatemonsp. Digenea- metacercariaefschistocephalus solidy€estoda- plero-
cercoids) andrhersitina gasterostgiCopepoda - Gulf of Gdask (p < 0,005), see
below for Fig. 4-5. Mean intensity of infestatiop mentioned above parasites have
also statistically significant differentiation.

AcanthocephalaandNematodaoccurred rarely in the examined sticklebacks,
but also preferred one of the regions. All speckécanthocephalavere found in
fish from the Middle Coast. Some NematodaEustrongylides mergorum, Anisakis
simple} also occurred generally in this area. Fish from Bead Vistula were in-
fected by nematodddysterothylacium aduncumind Raphidascaris acumore than
any other stickleback. But this group of parasiiesause of infrequent occurrence.
Did not undergo statistical analysis.

DISCUSSION

The differences in prevalence and mean intensipaodsites infestation of the stick-
lebacks from mentioned regions were very intergstifhe most important differ-
ences were observed between the Middle Coast an@ulf of Gdask. The stickle-
backs from the mouth of the Dead Vistula genera#ig a similar prevalence of in-
festation as fish from the Gulf of Gakk. Particular groups of parasites were de-
scribed separately.

Ciliata

Trichodina domergueivas a predominante species in the Dead Vistulabut
second specieqd,. tenuidensdid not has so clear a disposition. Both specie® ha
been in freshwater, with tolerance to the constilerahanges of salinity (Basson,
Van As 1991), but this factor was an unlikely reasé differences of infestation in
the studied regions.

Ciliates from the familyTrichodina generally infected fish from the polluted
regions (Rohde 1993). It has been widely knowrt, tie Vistula became one of the
most important sources of Baltic pollution.
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The Gulf of Gdask has been polluted by reason of the high urbtaizaf this re-
gion and by the Vistula waters. Conditions in ooastal water were favourable for
high infestation by ciliates.

T. tenuidensvas a rarer species thindomerguein all sampled regions. The
localisations observed on stickleback have beerncdypfor mentioned species
(Calenius 1980, Levsen 1992). Interspecific contioeis were a probable reason of
the rarer occurrence a@f. tenuidensThe gills were a place of parasitize for a typica
and very frequent, parasite of the stickleb@tlersitina gasterosteand alsoGyro-
dactylus arcuatuswho forced out ciliates. On the fins and body stefgenerally
occurredT. domergueisometimes competing witB. arcuatugfor place butonly on
the caudal fin

Monogenea
Gyrodactylus arcuatutocated on the gills and sometimes on the finsgesp

cially caudal).G. arcuatusoccurred on freshwater and brackish water fishesieG
ally this species was recognized as a marine spékiarris 1985)G. arcuatusoc-
curred more frequently in the western part of theestigated area for two reasons.
One, the most probable, were interspecific compestwith copepods and ciliates.
Second, were changes in hydrological conditionpe@slly salinity and pollution.
From time to time in the Baltic have been obsermedncrease of salinity, generally
in the western part of our coast, after an infldvhighly saline water from the North
Sea through the Danish Straits (Wojewodzki 199 &|@svski, Wojewddzki 1993).

Digenea
Similar infestation byDiplostomum spathaceuim all regions was a reason of

wide distribution of hosts. The most important kosere: first intermediate hosts -
molluscs form the famillLymnaeidae second intermediate hosts - many species of
freshwater and brackish water fish, final hostsanynspecies of birds, especially
from family Laridae

Second parasitApatemorsp. first of all occurred in the Gulf of Giakk, de-
spite having the same intermediate hosts. The fiost of this species generally have
been birds from the familnatidae The biggest flocks of ducks were observed at
the time of researches exactly in the Gulf of fida

Cestoda

The typical parasite db. aculeatusgestodeSchistocephalus solidimas been
widely distributed in the northern hemisphere (Keayn 1974, Wootton 1976, Mar-
golis, Arthur 1979, Mdller-Buchner1987). In the Bbl coastal zone, plerocercoids
of S. soliduswere the most frequent parasite in the Gulf of §8daThe first inter-
mediate host has been cyclops, second - sticklsbdiclal - gulls and many other
fish-feeding birds. Probably it was a reason of ihey frequent presence of para-
sites, that all hosts occurred, which enabled |[tasaso close the life cycle. Very
important were the food preferences of sticklebacks
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Acanthocephala
All acanthocephalans occurred only in the Middlea§&tpbut prevalence was

not high like in research managed by Valtonen, Qtom (1990) in the Botnian Bay.
Absence of this group of parasites in the sticktétfaom Gdask Bay and the Dead
Vistula were really interesting, because their ingoat intermediate hosts likeéan-
dona neglecta, Asellus meridians, Gammarus pulextdporeia affinis, Pallasea
guadrispinosaand larvae ofSialidae have been known organisms from remaining
regions Zmudziiski, Ostrowski 1990, Szymelfenig, Mitosek 1993, Wdik 1993).
From the mentioned hosts orfBammarussp. was observed by Kotwicki (1993) in
food of the stickleback from Puck Bay. Somethingseal changes in food prefer-
ences in the investigated regions. Probably it thasproportion between groups of
organisms, that were food items - stickleback eatganism’s ease of approach in
the region.

Nematoda
The same reasons as in the case of acanthocephébaksitems.

Mollusca

On the investigated sticklebacks glochidia wereeoled first of all in the
Middle Coast. Live molluscs alived in the shalloarts of the ports and most proba-
bly in the Pargta, Wieprza and Stupia rivers, which have falleio ithe sea along the
Middle Coast. Stickleback often swam into the rdyegspecially in spawning-time
and were infected by parasites.

Crustacea

The reason for infestation brgulus foliaceusvas similar to the molluscs
larvae.Thersitina gasterostdias been a brackish water parasite (Kabata 198@), s
radically found in freshwater. The explanation Wast, then stickleback from the
Middle Coast many time spent, in freshwater fornegke for spawning. It was pos-
sible that some of them lost parasites in the rtignabetween brackish water and
freshwater environments (Moller 1978).

CONCLUSION

» Composition of some parasites on / in the threginesl stickleback, prevalence
and intensity of infestation were dependent onplage of catchinge.g. hydro-
logical conditions, like salinity and pollution, @uproportions between groups of
organisms which were intermediate hosts and aled ftems of the stickleback
(food preferences). It was also the influence ef pnesence of predators, which
ate sticklebacks and enabled parasites to finisin life cycles.

Acknowledgments | thank Professor Jerzy Rokicki for guidance during post -
graduate studies at the Department of InvertebZatelogy, University of Gdansk.



Dynamics of the select parasite infestation ... 87

REFERENCES

Basson, L., Van As, J.G. 1991. Trichodinidsiliopphora: Peritrichia) from a ca-
lanoid copepod and catfish from South Africa withtes on host specificity.
Syst. Parasitol18, 147-158.

Bylund, G., Fagerholm, H.-P., Calenius, G., Wikgrén-J., Wikstrém, M. 1980.
Parasites of Fish in Finland. Il. Methods for StindyParasite Fauna in Fish.
Acta Acad. AboSer. B., 40 (2), 1-23.

Calenius, G., 1980. Parasites of fish in Finlahid Qiliates of the familyUrceolarii-
daeDujardin, 1851 Acta Acad. AboSer. B., 40(3), 1-16.

Cyberski, J., drasik, J., Kowalewski, M. 1993. Transport zaniezzgé w Zatoce.
In: Korzeniewski K. (Ed.) Zatoka Pucka, 520-532,a@sk, Inst. Oceanogr.
UG.

Grelowski, A., Wojewddzki, T. 1993. Distribution bfgh saline waters observed in
April 1993 - after the inflow into the southern Bal ICES C.M./C: 26.

Harris, P. D. 1985. Species Gfyrodactylusvon Nordmann, 1832 (Monogenea: Gy-
rodactylidae) from freshwater fishes in southerglgnd, with a description of
Gyrodactylus rogatensisp. nov. from the bullhea@ottus gobioL. J. Nat.
Hist. 19, 791-809.

Kabata, Z. 1992. Copepods Parasitic on Fishes. ®@o00f the British Fauna (New
Series), London 47, 1-264.

Kotwicki, S. 1993. Food of stickleback in spring mios. Stud. Mater. Oceanob4,
Mar. Pollut. (3), 273-281.

Levsen, A. 1992. Parasitter hos trepigget stingsilNorge-med Hovedvekt pa
trichodinida ciliaterFauna45 (1), 40-48.

Kennedy, C. R. 1974. A checklist of British andslrifreshwater fish parasites with
notes on their distributiod. Fish Biol.6, 613-644.

Margolis, L., Arthur, J. R. 1979. Synopsis of therasites of fishes of Canadzull.
Fish. Res. Board Cari99, 1-270.

Moller-Buchner, J. 1987. Untersuchungen zur Paafitina Drei- und Neun-
stachliger StichlingeGasterosteus aculeatls und Pungitius pungitiugL.))
aus Elbe, Eider und Schlei. Dissertation zur Ensmgdes Doktorgrades des
Fachbereichs Biologie der Universitat Hamburg.

Moller, H. 1978. The effects of salinity and temgtere on the development and
urvival of fish parasitesl. Fish Biol.12, 311-323.

Rohde, K. 1993. Ecology of Marine Parasites Anddtiction to Marine Parasitol-
ogy. Cab Int. UK, 1-298.

Skéra, K. 1992. Fishengtud. Mater. Oceanofl, 205-220.

Skéra, K. 1993. Ryby Zatoki Puckiej - przyczyny dhdpciji oraz metody rekultywa-
cji zasobow. Problemy ekologiczne Ziemi Puckiejtansi srodki zaradcze.
Zbior ekspertyz. Gdesk, Krokowa, 59-69.

Szymelfenig, M., Mitosek, A. 1993. Meiobentos. Korzeniewski K. (Ed.) Zatoka
Pucka, 433-441, Gdak, Inst. Oceanogr. UG.

Valtonen, E. T., Crompton, D. W. T. 1990. Acanthglt&la in fish from the Bothnian
Bay, FinlandJ. Zool., Lond220, 619-639.



88 Morozinska-Gogol J.

Wiktor, K. 1993. Makrozoobentos. In: Korzeniewski (Ed.) Zatoka Pucka, 442-
454, Gdask,. Inst. Oceanogr. UG.

Wojewddzki, T. 1991. Changes in hydrological coiodis in the Baltic in 1981-
1990. Biul. Mor. Inst. Ryb., 1-2, 10-18.

Wotowicz, M., Kotwicki, S., Geringer d’Odenberg, M993. Wieloletnie zmiany
biocenozy Zatoki Puckiej w rejoniesgja oczyszczalniciekbw w Swarzewie.
In: Korzeniewski K. (Ed.) Zatoka Pucka, 510-519,afk,. Inst. Oceanogr.
UG.

Wootton, R. J. 1976. The biology of the sticklelmdkondon, Acad. Press.

Zmudziiski, L., Ostrowski, J. 1990. Zoobentos. In: Majeivsk(Ed.) Zatoka Gdéa
ska, 402-431, Warszawa, Wyd. Geolog.

DYNAMIKA ZARA ZENIA PASQZYTAMI CIERNIKA W ZALE ZNOSCI OD
MIEJSCA POLOWU W POLUDNIOWYM BALTYKU

Streszczenie

Ciernik Gasterosteus aculeaturardzo licznie wysipuje w przybrzenych wodach
Baltyku. Badane cierniki byly odtawiane $aodkowym Wybrzeu (Rowy, Ustka,
Dartowo, Kotobrzeg), z Zatoki Gdakiej (Gdynia, Puck, Hel) oraz dgja Martwej
Wisty (Gorki Wschodnie). W niniejszej pracy zamiezano wyniki bada dotycz-
cych dynamiki zarzenia ciernikéw z rénych punktéw polskiego wybrza. Niekto-
re gatunki pasg/tow zaraaly przede wszystkim cierniki Z&rodkowego Wybrzea
lub z Zatoki Gdaskiej. W przypadku wszystkich gatunkéw kolcogtowd@®yrodac-
tylus arcuatugMonogenea)Argulus foliaceugBranchiura) oraz glochidiow (larwy
matzy) stwierdzono wysz ekstensywné zaraenia ciernikéw zeSrodkowego
Wybrzeza. Ryby z Zatoki Gdaskiej byty zaraane cezsciej przezApatemorsp. (Di-
genea)Schistocephalus solid§€estoda) iThersitina gasterostéiCopepoda). Okz
ski z rodzaju Trichodina zaraly przede wszystkim cierniki ziowione w Martwej
Wisle.



