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Abstract. 380 whitefish (Coregonus sp.) and 260 vendace (Coregonus albula L.) were studied from Lake
Yli-Kitka in northeastern Finland during 1980—1982. 33 9, of the whitefish and 38.5 % of the vendace
were infected with Phyllodistomum umbiae (Fabricius, 1780), the average intensity of infection being
4.2 and 2.3 per infected fish, respectively. No clear seasonality was observed in either the prevalence
and intensity of infection or in the level of maturation and the length of P. umblae in both fish species,
which points to a continuous invasion and maturation of these trematodes. The prevalence and
intensity of P. umblae infection was highest in the middle-sized whitefish. Similar results were ob-
tained when the mecan number of worms per fish and the level of overdispersion (S2/%) are plottod
against the length of the fish. With regard to vendace the prevalence and intensity of infection per
infected fish and per fish studied increased as the fish length increased: only the variance-to-mean
ratio remained constantly low. Overdispersion indices (S2/%) revealed that in the whitefish P. umblae
is more overdispersed than in vendace when studied using data from seasonal periods with size-groups
as homogenously infected as possible. The negative binomial distribution gave a good fit in the case
of vendace and with one exeption also for whitefish, and the values of parameter k are well within
the limits most often found in parasitological studies.

Phyllodistomum umblae (Fabricius, 1780) (syn. P. conostomum (Olsson, 1876)) has
been found in the ureters of Salmonidae species in Scandinavia and in USSR (e.g.
Olsson 1876, Nybelin 1926, Markevich 1951, Pigulewsky 1953, Bakke and
Lien 1978, Anikieva et al. 1983, Butorina 1983, Bakke 1984) and also in Ireland
(Conneely and McCarthy 1984). Recent work by Bakke (1985) has shown that
P. conostomum is a junior synonym of P. umblae. In Finland P. umblae has previously
been reported as P. conostomum by Hakala et al. (1981) and by Valtonen et al.
(1984).

Present study is a larger project on the seasonal distribution of the parasite fauna
of the most common fish species in Lake Yli-Kitka, which is a large, oligotrophic
lake in natural state in northern Finland. Previous reports on trematodes which
mature in fish in northern Finland include that on the seasonal occurrence of Bunodera
luciopercae (Miiller, 1776) by Rahkonen et al. (1984). There are no existing compre-
hensive ecological studies on P. umblae and the life history of this trematode is not
completely known.

The aim of this paper is to provide information on the seasonal occurrence of
P. umblae and the infection in relation to host-size, and to describe the host-parasite
relationship in terms of dispersion and frequency distributions of this trematode in
whitefish and vendace of Lake Yli-Kitka.

MATERIALS AND METHODS

Lake Yli-Kitka is a part of a larger lake complex, with a total area about 295 km2 (GRID 27°E
734: 58). It is located 240 m above sea level and its oligotrophic water runs eastwards to the White
Sea via the River Kitkajoki. Lake Yli-Kitka is covered by ice for about eigth monshs of the year.
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Fish samples were caught using seine-nets mainly from two areas (A fmd D), but also frgm sites B
and C (Fig. 1). It was necessary to catch the fish in differentf areas m.amly, bgca.use of their seasonal
migrations within the lake. There was, therefore, no point in assessing the dlffere_nces between the
sites. A total of 380 whitefish and 260 vendace were studied taking monthly or bxmon_thly .ra,ndom
samples during the years 1980—1982. The taxonomy of ‘_avhiteﬁsh speci‘es in La_,ke Y.h-Kltka is }mder
study (Salojérvi, unpubl. data) and at the moment it is not possible to identify the whitefish
material. In addition to the original whitefish C. pidschian (Gmelin) stock, other Whlteﬁ§h_ species
have been introduced into the arca along with species have apparently been able to hybridize. The
number of gill-rakers of whitefish in this material varies between 11 and.34. It is possx‘t_)lo tha,i? there
may be two stocks present in the material, differing in the number of gill-rakers, but 1mp.oss1blfe to
-separate in the monthly samples. No significant differences were fou‘nd between P. umblaq infections
in the two apparent stocks of whitefish; i.e. those with 21 or less gill-rakers and those with 24—34
gill-rakers.

Fig. 1. Location of Lake Yli-Kitka in the lake complex of Suur-Kitka and the study areas.

Live trematodes were fixed in glacial acetic acid and conserved in 70 9, ethanol. Worms taken.
from frozen fish were placed directly into 70 9, ethanol. Some of the trematqdes were gta,med with
Mayer’s paracarmine and mounted in Canada balsam for identification. The identification was car-
ried out by Dr. D. I. Gibson (British Museum). The worms were divxded. into two categories; im-
mature and gravid. The dispersion of P. umblae was studied using variance-to-mean ratio. The
implication is that 82 < & for underdispersed, 82 > & for overdispersed and $2 = & for random distri-
butions. Frequency distribution of the whitefish of the size-class 1565—194 mm and vendace larger
than 90 mm were studied seasonally and negative binomial distribution was fitted to the results.
The maximum likelihood method was used to estimate the parameter k of the negative binomial
(Bliss and Fisher 1953) and the y2 test to assess the accuracy of the fit. For this purpose the classes
were combined so that each had an expected frequency of at least 5.

RESULTS

1. Occurrence of P. umblae in whitefish and vendace from lake Yli-Kitka

P. umblae occurred quite frequently in the ureters of whitefish and vendace. The
prevalence of infection is about at the same level in both whitefish (33.2 %') and
vendace (38.5 9%,), while the intensity of infections was clearly higher in whitefish
(4.2 and 2.3 worms per infected fish, respectively) (Table 1).
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Table 1. Occurrence of Phyllodistomum umblae in whitefish (Coregonus sp.) and vendace (Coregonus
albula L.)

‘ " Preva- | . |

| Host Date No. of | lence & £ 8. E./inf Range I

| fish o fish

1 | | °

! Coregonus sp. " VI 80—VI 81, IIT 82—X 82 380 33.2 42405 1—32 l
Coregonus albula ‘ XTI 80—1IX 81, IIT 82—X 82 260 | 38.5 2.3 4+ 0.2 1—8

2. Seasonality of P. umblae

No clear seasonality was observed in prevalence and intensity of infection of
P. umblae either in whitefish or vendace. The prevalence of infection was rather high
throughout the study period in both fish species, although in whitefish it seems that
level of infection is higher during the first half of the year. The prevalence decreased
most clearly in the autumn of 1982. Lower values in April and May in 1981 may be
due to small sample sizes at that time (Fig. 2).

In the case of vendace the situation is not so clear. In 1981 the level of infestation
was highest in July-September, but in 1982 the results are vice versa, and the in-
fection level is generally higher (Fig. 3). '

With regard to the intensity of infection in whitefish, lower values were found
during summer months both in 1980 and 1982, while in vendace, the intensity of
infection was highest in spring and summer.

Neither the level of maturation nor the length of P. umblae followed any clear
seasonal pattern. Immature and gravid worms (lengths of 1.0—2.9 and 1.3—6.5 mm,
respectively) were found concurrently in most of the samples in both fish species.
The proportion of gravid worms was always greater than immature specimens, with
the exception of July in 1980 in whitefish when only one immature worm was found
(Figs. 2, 3). However, in 1982 the proportion of immature specimens in whitefish
increased during June-August as compared to spring and autumn of that year.

3. The level of infection of P. umblae in relation to the size and age of whitefish and
to the size of vendace

The prevalence of P. umblac infection was highest among the middle-sized whitefish
(Fig. 4). The fish of the two smallest size-classes always harboured only 1—3 worms
per infected fish. In the largest fish, although having as low a prevalence as the
smallest size-classes, the parasite load per infected fish was distinctly greater, so that
fish larger than 224 mm always harboured 4—10 worms. The highest numbers of worms
(> 10) per infected fish, however, were found among the middle-sized whitefish.

The ages were gauged for 132 whitefish during June 1980 — January 1981. The
mean age of the material was three years, and the prevalence as well as the intensity
of infection were highest in this age class.

With regard to vendace, the prevalence of infection increased very clearly as fish
got larger with the exception of the largest size-class. Larger fish were also slightly
more heavily infected (Fig. 5).

The same kind of results were obtained when the mean number of worms per fish:
and the level of overdispersion (S2/z) are plotted against the length of the fish, alt-
bough the variance-to-mean ratio remained constantly low in vendace.

In the case of whitefish the prevalence of infection in three size classes (< 154 mm,
155—194 mm, = 195 mm) was also studied in relation to season. In general, as
in Fig. 4, the middle-sized fish were most heavily infected.
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Fig. 2. Seasonal variation in the prevalence of Phyllodistomum wmblae in the whitefish of Lake
Yli-Kitka and the proportion of immature and gravid worms in each sample,
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Fig. 3. Seasonal variation in the prevalence of Phyllodistomum wmblae in vendace and the proportion
of immature and gravid worms in each sample at Lake Yli-Kitka.

4. Dispersion and frequency distributions

Dispersion and frequency distributions were studied using data from seasonal
periods with size-groups as similarly infected as possible. Overdispersion indices
(8%/z) revealed that in the whitefish P. umblae is more overdispersed than in the ven-
dace, where the index remains close to 2—2.5 throughout the periods studied and
even in the combined material. In the whitefish the overdispersion index for the com-
bined material was 9.2 and even higher during March-July 1982 (Tables 2 and 3).
The negative binomial distribution gave a good fit in the case of vendace and also,
with the exception of the combined material, for whitefish (Fig. 6). In the vendace
parameter k was greater (range 0.6—1.2) than that of the whitefish (0.2—0.5).
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Fig. 4. Occurrence of Phyllodistomum umblae in relation to the size of whitefish from Lake Yli-Kitka
during 1980—1982.
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Fig. 6. Frequency distribution of Phyllodistomum umblae in vendace from Lake Yli-Kitka of the
size group = 90 mm for the combined material and for the seasonal material collected during De-
cember 1980-September 1981 and March-November 1982. The dots represent the fitled negative
binomial distributions.
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Table 2. Data for the frequency distribution of Phyllodistomum wmblae in the whitefish (Coregonus
sp.) of the size 155—194 mm and parameters of fitted negative binomials

Preva-

‘ No. of Mean ! Variance _ ‘ x2
Date fsh le(r)we & ‘ ]2 S2/z p k pkq prop.
% |
VIII 80—V 81 142 33.1 1.23 I 7.85 6.38| 5.6 ‘ 0.2 8.1 | 0.02
II1 82—VII 82 50 62.0 2.84 | 28.79 10.14| 5.7 | 0.5 19.0 | 0.31
VI 80—X 82 236 | 41.1 1.83 ’ 16.83 9.20 | 6.1 ‘ 0.3 12.9 | 0.01
|
Worms/
inf. fish
60+

(7% B
(@ B -]
|

Prevalence %
N
L

—
o
1

>S5 Fig. 5. Occurrence of Phyllodistomum umblae

1202 mm in relation to the size of vendace of Lake Yli-Kitka
9 63 29 10 no.of fish during 1980—1982.

Table 3. Date for the frequency distribution of Phyllodistomum wmblae in vendace (Coregonus
albula L.) in fish over 90 mm in length and the parameters of fitted negative binomials; those marked
with e are plotted in Fig. 6

Preva- .

No. of Mean | Variance _ a2

Date f’ibsho Ie(r)lce & g2 S2/z P k pkq prop.
%

XI 80—X 82 196 45.4 1.04 2.60 2.50 1.7 0.6 2.8 0.51e
XTI 80—IX 81 98 39.8 0.77 1.85 2.40 1.3 0.6 1.7 0.250

VII 82—IX 82 40 60.0 1.73 3.44 1.99 1.6 1.1 4.4 0.09
III 82—X 82 70 64.5 1.66 3.66 2.14 1.4 1.2 3.9 0.41e

DISCUSSION

According to Anikieva et al. (1983) the first intermediate host of P. umblae
(= P. conostomum) may be molluscs of the genera Pisidium and Sphaerium, the
second intermediate host may be lacking and fish become infected directly by eating
cercariae leaving molluses. The intermediate host of P. umblae in Lake Yli-Kitka is
not known, but sphaerid molluscs are known to occur in northern Finland (Bagge
1968). Butorina (1983) has also found a species of Sphaerium to be the intermediate
host of this species (as P. conostomum) in Kamchatka, USSR. In some other Phyllo-
distomum species it has been noted that cercariae are able to either encyst within the
daughter sporocyst in a clam or are shed from the daughter sporocysts and encyst
within a second intermediate host, usually aquatic insects (Beilfuss 1954, Thomas
1958, Schell 1967, Chappell 1969, Fallon and Wallace 1977). Chappell (1969),
for example, indicated that three-spined stickleback(Gasterosteus aculeatus L.) acquires
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Phyllodistomum folium (Olfers, 1916) in winter through ingestion of snails harbouring
metacercariae encysted within the daughter sporocyst. In spring, summer and autumn,
however, infection may be transmitted by insect larvae into which the cercariae have
penetrated and encysted. In the case of P. elongatum Nybelin, 1926 (Orecchia et al.
1975) and P. angulatum Linstow, 1907 (Ivantsiv and Kurandina 1985) the
source of infection for fish are the metacercariae encysted inside the caudal part of
the free swimming cercariae.

In the whitefish of the Bothnian Bay, Valtonen ct al. (1984) found P. umblae
(as P. conostomum) to occur only rarely. Rahkonen (unpubl. data) has, however,
found this species to occur frequently in the whitefish and vendace of four lakes in
northern Finland, the waterbodies of which are connected via rivers to the Bothnian
Bay. In thesé lakes, two small ones by the River Tornionjoki and two by the River
Oulujoki, the level of infections was about the same as in the present case (Rahkonen,
unpubl. data). The waters of Lake Yli-Kitka flow via the River Kitkajoki to the White
Sea in the USSR. “P. conostomum’ has also been reported in neighbouring Soviet
Karelian lakes (Shulman et al. 1974, Anikieva 1982, Iyeshko et al. 1982, Permy-
akovand Rumyantsev 1982, Rybak 1982, Anikieva et al. 1983). Lake Y1i-Kitka
has previously been shown to aspects of its parasitofauna which more closely resemble
that to the east rather than that of Scandinavia (Gibson and Valtonen 1981).
In the case of P. umblae, the prevalence and intensity of infection in most cases in
Soviet Karelian lakes are lower than our results (Anikieva 1982, Iyeshko et al.
1982, Permyakov and Rumyantsev 1982, Rybak 1982), although in some lakes
Shulman et al. (1974) and Anikieva et al. (1983) report similar or even higher
levels of infection than ours.

As to the seasonality of P. umblae infections, no clear annual cycle was observed
in either the prevalence of infection in the whitefish or the vendace during the present
study. Lower values in the intensity of infection during the summer months in the
whitefish would have indicated a loss of mature specimens during this period. On
the whole, our results point to a continuous invasion and maturation of trematodes.
Rahkonen (unpubl. data), however, observed an increasing prevalance and intensity
of infection in the whitefish and vendace of Lake Jerisjarvi and Lake Akasjarvi
during the study period June-September. On the other hand, no seasonal changes
were found in the whitefish of Lake Ladoga by Bauer and Nikolskaya (1957)
during the period June-November. Elkins and Corkum (1976) found no variation
In the prevalences of P. pearsei infections in pirate perch Aphredoderus sayanus
Gilliams, but they only found immature worms between March and May. Similarly,
Thomas (1958) found no evidence of seasonal variation in the occurrence of P. simle
Nybelin, 1926 in brown trout Salmo truita L. An indication of continuous invasion is
also given by Chappell (1969) when studying P. folsum in the three-spined stick-
leback Gasterosteus aculeatus L. According to Chappell the greater proportion of
immature worms in the population was recorded in August.

In the present study no clear correlation between P. umblae infection and whitefish
size and age was found. Bauer and Nikolskaya (1957) and Fallon and Wallace
(1977) have presented similar results for the ‘P. conostomum’ infection in whitefish of
Lake Ladoga and for P. undulans Steen, 1938 in mottled sculpin Coltus bairds; Girard,
respectively. On the other hand, Thomas (1958) found that older brown trout were
more heavily infected with P. simile than younger fish.

The change in diet and the development of immunity against parasites are the
most common explanations for cases where the level of infection does not increase
with the increasing age or length of the fish. In our case it is difficult to suggest if
either or both of these explanations might cause the situation in the whitefish of
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Lake Yli-Kitka. With regard to the vendace the increase in the prevalence as the
fish got larger may be due to the small size of the vendace of the area. The vendace
of Lake Yli-Kitka are well known for their small size. The dominant age-classes are
1 and 2, but a few fish may reach the age of 5 years (Hyytinen 1985).

Overdispersion in larval trematode infections in the intermediate hosts has been
found both under natural conditions (Evans et al. 1981) and experimentally (An-
derson et al. 1978). Aggregation of infected intermediate and paratenic hosts may
easily cause overdispersion in the definitive hosts also, although as yet we know little
about the distribution patterns of adult trematodes in fish.

The overdispersion index of P. umblae, unlike that of some other parasites (e.g.
Valtonen 1983), only increases with increasing length of the whitefish host until
they reach the average length for the population.

The negative binomial distribution usually gives a satisfactory fit to the frequency
distributions of parasites as in the present study (see Crofton 1971, Anderson et
al. 1978) and the values of parameter k which we calculated are well within the limits
most often found in parasitological studies (Anderson et al. 1978).
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BCTPEYAEMOCTb PHYLLODISTOMUM UMBLAE (FABRICIUS, 1780)
B MOYETOUHMKAX CUTOB O3EPA UJIU-KUMTKA
B CEBEPOBOCTOUYHON OUMHJAHIUH

P. Paxkogen, 9. T. BantoRren

Pesiome. B 1980—1982 rr. aBTOpn mpOBesM ITapa3MTONOrMYECKHE BekpriTHA 380 ok3. Core-
gonus sp. ¥ 260 9x3. C. albula u3 osepa Urm-Kutka B ceepoBocTouHOH Onmiammmn. B moue-
ToarmMKax 33 % Coregonus sp. m 38,5 % C. albula o6mapymuiu Phyllodistomum umblae (Fab-
ricius, 1780) npn WATEECHBHOCTM MHBA3HM B CpefHeM 4,2 9K3. M 2,3 oK3. Ha puidy. CesonHpie
U3MEHOHN T SKCTEHCHBHOCTA H WHTCHCHBHOCTH 3apasKeRHs DHI0 1apa3nTaMM aBTOPLL He HAaOJO-
AaJIH, MOJNOJBIX M ITOJIOBO3PEILIX COCAIBIMMKOB BCTPedalld B TEUeHHH Beero roaa. ¥ C. albula
SKCTEHCHBHOCTL ¥ MHTEHCHBHOCTD 3aDayKeHMs YBeIAIHBACTCH ¢ BO3PACTOM XO3SIMHA, B CIYuae
Coregonus Sp. MOBEIIeHHE 3aPaKeHHOCTH MOABIAETCH TOTHKO Yy pui6 pamEoi 155194 MM.

REFERENCES

ANDERSON R. M., WHITFIELD P. J., BAGGE P., 1968: Ecological studies on the
DOBSON A. P., 1978: Experimental studies fauna of subaretic waters in Finnish Lapland.
of infection dynamics: infection of the defini- Ann. Univ, Turku. A, II, 40: 20—79.
tive host by cercariae of Transversotrema BAKKE T. A., 1984: A redescription of adult
patialense. Parasitology 77: 189—200. Phyllodistomum umblae (Fabricius) (Digenea:

ANIKIEVA L. V., 1982: Helminthological data Gorgoderidae) from Salvelinus alpinus (L.)

as an indicator of the state of a lake. In: in Norway. Zool. Ser. 13: 89—99.
8. S. Shulman (Ed.), Ecology of parasitic =~ —, 1985: Phyllodistomum conostomum (Olsson,
organisms in biogeocoenoses of the north. 1876) (Digenea: Gorgoderidae): a junior
Karel’skiy filial AN SSSR, Petrozavodsk, subjective synonym for P. umblae (Fabricius,
Pp- 72—83. (In Russian.) 1780). Zool. Ser. 14: 161—168.

—, MALAKHOVA R. P.,, IYESHKO E. P., —, Lien L., 1978: The tegumental surface of
1983: Ecological analysis of the parasites Phyllodistomum conostomum (Olsson, 1876)
of coregonid fishes. Karel’skiy filial AN (Digenes), revealed by scanning electron
SSSR, Petrozavodsk, 168 pp. (In Russian.) microscopy. Int. J. Parasit. 8: 155—161.

153



BAUER O. N., NIKOLSKAYA N. P.,, 1957:
Dynamics of the parasitofauna of the white-
fish Coregonus lavaretus from Lake Ladoga
and its epizootic importance. In: G. K.
Petrushevskiy (Ed.), Parasites and diseases
of fish. Bull. All-Union Sci. Res. Inst. Fresh-
Water Fish. 42 (Transl. from Russian: Israel
Program for Scientific Translations, 1961,
pPp- 224—238. Cat. No. 105).

BEILFUSS E. R., 1954: The lifo histories of
Phyllodistomum lohrenzi Loewen, 1935 and
P. caudatum Steelman, 1938 (Trematoda:
Gorgoderinae). J. Parasitol. 40: 44.

BLISS C. 1., FISHER R. A., 1953: Fitting the
negative binomial distribution to biological
data and a note on the efficient fitting of the
negative binomial. Biometrics 9: 176—200.

BUTORINA T. E., 1983: On the biology of
helminths in fishes and invertebrates of
Azabachje Lake (Kamchatka). In: Parasites
and parssitic diseases of fish. Ist Intern.
Symp. of Ichthyoparasitology, ¢. Budgjovice
8—13 Aug. 1983, Abstracts of papers, p. 13.

CHAPPELL L. H., 1969: The parasites of the

three-spined stickeback Gasterosteus aculeatus

L. from a Yorkshire Pond. I. Seasonal vari-
ation of parasite fauna. J. Fish Biol. 1:
137—152.

CONNEELY J. J.,, McCARTHY T. K., 1984:
The metazoan parasites of freshwater fishes
in the Corrib catchment ares, Ireland. J.
Fish Biol. 24: 363—375.

CROFTON H. D., 1971: A model of host —
parasite relationships. Parasitology 63:
343—364.

ELKINS C. A., CORKUM K. C., 1976: Growth
dynamics and seasonal prevalence of Cre-
pidostomum isostomum and Phyllodistomum
pearses in Aphredoderus sayanus. J. Wildlife
Dis. 12: 208-214.

EVANS N. A., WHITFIELD P. J., DOBSON
A. P., 1981: Parasitic utilization of a host
community: the distribution and occurrence
of metacercarial cysts of Echinoparyphium
recurvatum (Digenea: Echinostomatidae) in
seven species of molluses at Harting Pond,
Sussex. Parasitology 83: 1—12.

FALLON M. E.,, WALLACE D. C., 1977: The
occurrence of Phyllodistomum wundulans in
the urinary bladder of the mottled sculpin,
Cottus bairdi. Trans. Amer. Fish. Soc. 106:
189—191.

GIBSON D. I, VALTONEN E. T., 1981:
Aspects of the zoogeography of some tre-
matodes of fishes in Fennoscandian waters.
Proc. 10th Symp. Scand. Soc. Parasit.
Information (Abo Akademi) 16: 74—75.

HAKALA R., VALTONEN E. T., GIBSON
D. I, 1981: The fish of Lake Yli-Kitka as
final hosts for trematode species. Proc. 10th.
Symp. Scand. Soc. Parasit. Information
(Abo Akademi) 16: 73—74.

HYYTINEN L., 1985: Fishery research in the
lake complex Kitkajirvi during the years

154

1981—1983. A review of the present stage.
Oulun Yliopiston Oulangan Biologisen ase-
man monisteita 8. 185 pp. (In Finnish.)

IYESHKO E. P.,, MALAKHOVA R. P,
GOLITSYNA N. B, 1982: Ecological pecula-
rities of the parasite fauna of fish of lake
systems of the River Kamennoi. In: S. S.
Shulman (Ed.), Ecology of parasitic orga-
nisms in biogeocoenoses of the north. Karel’-
skiy filial AN SSSR, Petrozavodsk, pp.
5—25. (In Russian.)

IVANTSIV V. V., KURANDINA D. P., 1985:
Life-cycle of Phyllodistomum angulatum
(Trematoda, Phyllodistomidae). Vestn. Zool.
1985 (1): 73—75. (In Russian.)

MARKEVICH A. P., 1951: Parasitic fauna of
the freshwater fish of the Ukrainian S.8.R.
(Transl. from Russian: Israel Program for
Scientific Translations, Jerusalem, 388 pp.,
1963. Cat No. 844.)

NYBELIN 0., 1926: Zur Helminthenfauna der
Siisswasserfische Schwedens. I. Phyllodisto-
men. Goteborgs K. Vetensk. — o. Vitterh.
Samh. Handl. 31: 1—29.

OLSSON P., 1876: An addition to the helminth-
fauna of Scandinavia. I. K. svenska Vetensk.
Akad. Handl. 14: 1-—35. (In Swedish and
Latin.)

ORECCHIA P., PAGGI L., CASTAGNOLO L.,
DELLA SETA G., MINERVINT R., 1975:
Experimental study of the life-cycle of
Phyllodistomum elongatum, 1926 (Digenea:
Gorgoderidae Looss, 1901). Parassitologia 17:
95—101. (In Italian.)

PERMYAXOV E. V., RUMYANTSEV E. A,,
1982: Ecological faunistic analysis of the
whitefish (Ooregonus lavaretus). In: 8. S.
Shulman (Ed.), Ecology of parasitic orga-
nisms in biogeocoenoses of the north. Karel'-
skiy filial AN SSSR, Petrozavodsk, pp.
51—59. (In Russian.)

PIGULEWSKY S§. W., 1953: Family Gorgo-
deridae Looss, 1901. In: K. I. Skrjabin
(Ed.), Trematodes in animals and man 8.
Izd. AN SSSR, Moscow, pp. 263—615. (In
Russian.)

RAHKONEN R., VALTONEN E. T., GIBSON
D. 1., 1984. Trematodes in northern Finland
II: The occurrence of Bunodera luciopercae
in three different water-bodies. Bothnian
Bay Reports 3: 55—66.

RYBAK V. F., 1982: Parasitofauns of fish in
the water-reservoir system of Vygozera. In:
S. 8. Shulmean (Ed.), Ecology of parasitic
organisms in biogeocoenoses of the north
Karel’skiy filial AN SSSR, Petrozavodsk,
pp- 69—72. (In Russian.)

SCHELL 8. C., 1967: The life history of Phyllo-
distomum staffordi Pearse, 1924 (Trematoda:
Gorgoderidae Looss, 1901). J. Parasitol. 53:
569—576.

SHULMAN 8. S, MALAKHOVA R. P,
RYBAK V. F., 1974: Comparative ecological
analysis of fish parasites in the Karelian

lakes. Tzd. Nauka, Leningrad, 108 pp. (In
Russian.)

THOMAS J. D., 1958: Studies on the structure,
life history and ecology of the trematode
Phyllodistomum simile Nybelin, 1926 (Gorgo-
deriidae: Gorgoderinae) from the urinary
bladder of brown trout, Salmo trutta L. Proc.
Zool. Soc. London 130: 397—435.

VALTONEN E. T., 1983: On the ecology of

Received 25 June 1986

Echinorhynchus salmonis and two Coryno-
soma species (Acanthocephala) in the fish
and seals of the northern Gulf of Bothnia.
Acta Univ. Oul., A. 156. Biol,, 22: 48 + 44 P

—, GIBSON D. I, KURTTILA M., 1984:
Trematodes in northern Finland I: Species
maturing in fish in the northeastern Bothnian
Bay and in a local lake. Bothnian Bay
Reports 3: 31—43.

R.R., Finnish Game and TFisheries Resoarch
Institute, Fisheries Division, Unioninkatu 45 B
42, SF-00170 Helsinki, Finland



	~LWF0161.pdf
	~LWF0162.pdf
	~LWF0163.pdf
	~LWF0164.pdf
	~LWF0165.pdf
	~LWF0166.pdf

