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In connection with a survey of the total parasite
fauna of common fish species from bracki sh and freshwater
localities in Finland in 1973 -1979 a total of 1742 speci -
mens of fish (34 species including one cycl ostone species)
were studi ed by Abo Akadeni staffs (Bylund et al., 1980).
These fish species were studied, in natural waterbodies
and in fish farms. The fish sanples were taken fromtwo
bracki sh water areas (see Fig. 1 in Fagerholm 1982): Al and,
Bl (salinity 3-7,3% and Hailuoto, B2 (salinity |ess
than 3% and five freshwater areas: |ake Pyhajarvi; Fl; |ake
Pyhasel k&, F2; river |sojoki, F3; Kuusano, F4; |ake lInari-
jarvi, F5. But the sanpling was extensive only at one brac-
ki shwater (Bl) and one freshwater site (FIl).

Qultivated fishes were studies in one brackishwater
fish farm (Qustavs, CBlI, salinity 5% and five freshwater
farms (Al and, CFl; Koylid, GF2; Vanhakyl a, CF3; Nil akka,

CF4 and Inari, CF5) (Fig.l). Mre detailed infornmation on
localities and on the fauna of investigated areas is given
in the paper of Bylund et al. (1980) and that of Fagerhol m
(1982).

Twenty seven species and forns representing three no-
nogenean fanmlies were identified as a result of investiga-
tion of the Abo Akadeni parasite collections. Only the gyro-
dactylid group was not investigated by the authors. Twenty
two species of Dactylogyridae, two species of Ancyrocepha-
|idae and two of Tetraonchi dae were found.

Fam Dactyl ogyri dae Bychowsky, 1933.

1. Dactylogyrus al atus Linstow, 1878 f. typica. Host: Al bur-
nus al burnus; Localization: gills; Localities: Fl; PC
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Fig. 1. Both wild

and cultivated (C)
fishes were studied.
The fish material

was sanpl ed both from
bracki sh (B) and
fresh water (F) areas
in Finl and.

Bl - Aland, B2 - Hai -
luoto, FI - Lake Py-
haj arvi, F2 - Lake
Pyhéasel ka4, F3 - 1s0jo-
ki (running water),

F4 - Kuusamo (Yli-Kit-
ka, Ravasjarvi and
Ohtaj arvi ), F5 - Lake
Inari, CF1 - Kustavi,
CF2 - Koylio, CF3 -

| sojoki, CF4 - Nilak-
ka, CF5 - Inari

It is the usual parasite of the bl eak probabl y.l

2. D. anphi bot hri umWagener, 1857. H.: Gymmocephal us cernua;

Lz.: gills; L: BlI, B2, FI, F2, F3; BL. This is a speci -
fic parasite to ruff which was found in Finland by Al a-
rotu (1944).

3. D. auriculatus (Nordmann, 1832). H.: Abrams brama; Lz.:
gills; L.: FI, F2; PC. It is an ordinary parasite of
bream whi ch was found in Finish waterbodies by Al arotu

L Further we use such abbreviations: H - host, Lz. -
| ocalization, L. - locality, BL - boreal |ow and conplex,
PC - ponto-caspian group of the boreal |ow and conpl ex,
BS - boreal subrmountain conplex, AF - arctic freshwater
conpl ex.



(1944).

4. D. caballeroi Prost, 1960. H: Rutilusrutilus; Lz.:
gills; L.: Bl, FI; PC. It is a specific parasite of roach
pr obabl y.

5. D. cordus Nybelin, 1937. H: Leuciscus |euciscus, Albur-
nus al burnus; Lz.: gills; L.: F2; PC. It is awde dis-
persed parasite of dace.

6. D. cornu Linstow, 1878. H.: Blicca bjoerkna; Lz.: gills;
L.: F2; PC. It is an ordinary parasite of bream
(mai n host) and vi nba which was found in Finland by
Al arotu (1944).

7. D. cornoides daser et CQussev, 1971. H.: Blicca bjoerk-
na; Lz.: gills; L.: F2; PC. It is anordinary parasite
of vinmba and bream

8. D. crucifer, Wagener, 1878. H.: Rutilus rutilus; Lz.:
gills; L.: Bl, FI, F3; BL. It is an ordinary w de dis-
pefsed parasite of roach which was found in Finland by
Al arotu (1944).

9. D. difform s Wagener, 1857. H.: Scardinius erythroph-
thalnmus; Lz.: gills; L.: Bl; PC. It is a specific para-
site of rudd which was found in Finland by Al arotu(1944).

10. D. diffornoides 3 aser et Gussev, 1971. H.: Scardinius
erythrophthalmus; Lz.: gills; L.: Bl; PC. It is a
specific parasite of rudd.

11. D. falcatus (Wedl, 1857). H.: Abramis brama; Lz.: gills;
L.:. Bl, FI; PC. It is an ordinary parasite of bream
whi ch was found in Finland by Al arotu (1944).

12. D. fallax Wagener, 1857. H.: Rutilus rutilus; Lz.:
gills; L.: FI; PC. It is an ordinary parasite of diffe-

rent fish species of subfanily Leuciscinae.

13. D. fraternus Wegener, 1910. H.: Al burnus al burnus; Lz.:
gills; L.: FI, F2; PC. It is an ordinary parasite of
fi shes of the genus Al burnus.

14. B. hem anphi bot hri umErgens, 1956. H.: Gymmocephal us
cernua; Lz.: gills; L.: FlI; BL(?). It is a specific pa-
rasite of ruff.

15. D. micracanthus Nybelin, 1937. H.: Scardinius erythroph-
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thal nus, Rutilus rutilus, Alburnus alburnus; Lz.: gills;
L.. Bl, FI; PC. It is awde dispersed parasite of Cyp-
rinids.
D. minor Wagener, 1857. H.: Al burnus al burnus; Lz.:
gills; L.: FI, F2; PC. It is an ordinary parasite of
fishes fromthe genus Al burnus.
D. m nutus Kul wi ec, 1927. H.: Abramis brama; Lz.: gills;
L.: Bl. This thernofilic ordinary parasite of carp
occur raore often in the southern zone of the carp
culture (CQussev, 1985). Perhaps it is the result of the
attenpts to acclinmatize carp on the Aland Islands 10-15
years ago.
D. nanus Dogi el et Bychowsky, 1934. H.: Rutilus rutilus;
Lz.: gills; L.: FI, F3; BL. This species is specificto
roach and was described in Finland by Al arotu (1944)
fromroach and rudd as D. genellus Alarotu, 1944. The
last is to be |ooked at as a synonymof D. nanus.
D. simlis Wgener, 1910. H.: Scardinius erythrophthal -
mus, Rutilusrutilus; Lz.: gills; L.: Bl, FI, F3; BL.
The main host of this w de dispersed parasite is roach
pr obabl y.
D. sphyrna Linstow, 1878. H.: Blicca bjoerkna, Scardini-
us erythrophthal nus, Rutilus rutilus, Al burnus al burnus;
Lz.: gills; L.: Bl, F2, Fl; BL. This wi de dispersed pa-
rasite of different cyprinids was found on gills of
breanflat in Finland by Alarotu (1944).
D. sueci cus Nybelin, 1937. H: Rutilus rutilus; Lz.:
gills; L.: FI; PC. This specific parasite to roach was
found in Finland by Alarotu (1944).

D. wunderi Bychowsky, 1931. H.: Abranis brama; Lz.:
gills; L.: Bl, FI, F2; PC This w de dispersed ordi nary
parasite of breamwas found previously in Finland by
Al arotu (1944).

Fam Ancyrocephal i dae Bychowsky, 1937.
Ancyr ocephal us paradoxus Creplin, 1838. H.: Stizostedion
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lucioperca; Lz.: gills; L.: Bl; PC. It is a specific pa-

rasite to pi ke-perch.

24. A. percae Ergens, 1966. H.: Perca fluviatilis; Lz.:
gills; L.: Bl, F3, F4, F5; BL. It is a specific para-
site to perch.

Fam Tetraonchi dae Bychowsky, 1937.

25. Tetraonchus borealis (A sson) f. typica. H: Thymallus
thymal lus; Lz.: gills; L.: F5; BS.

26. T. borealis (Asson) f. rauschi. H: Thynallus thymal | us;
Lz.: gills; L.: F5; BS. It is a specific parasite to
grayl i ngs.

27. T. nonenteron (Wagener, 1857). H.: Esox lucius; Lz.:
gills; L.: Bl, B2, FI, F2, F3, F4, F5; BL. It is a
wi de di spersed parasite specific to pike.

W have to nmention also species which have been found
by Alarotu (1944) but were not found in the Abo Akaden
collections; |. Dactylogyrus anchoratus (Dujardin, 1845).

H : Carassius carassius; Lz.: gills; L.: Baltic sea water-

basin. 2. D. fornosus Kulwi ec, 1927. H: "gold fish"; Lz.:

gills; L.: aquarium(Helsinki). These two species can't be
classified as menbers of Finland nonogeneans fauna strictly
speaki ng. 3. D. distinguendus Nybelin, 1937. H.: Blicca

bj oerkna, Rutilus rutilus, Leuciscus |euciscus; Lz.: gills;

L.: Baltic sea waterbasin. Sonme species which were descri bed

by Alarotu (1944) are to be | ooked as synonyns of other

species: D. graciliuntinatus Al arotu, 1944 = D. fal catus(?);

D. grislaginis Alarotu, 1944 = D. crucifer (Qussev, 1985).
According to L.S. Berg (1949) zoogeographi cal zoning

the localities under investigationBl, B2, FI, F2, F3, CF1,

CF3, CF4, CBl1l belong to Neva district of Baltic province

of the Mediterranean subregion and F5, CF5 belong to Euro-

pean district of the dacial province of the G rcunpol ar

subregion (Fig.2). As the material fromWst European dis-
trict waterbodies isn't extensive, we used for conparision
of the data the nmonogenean fauna of Kol a peninsula (Mtenev,

Schul man 1975, 1977), of the river Shuja (Schul man et al .,

1974) and river Kamennaja (leschko et al., 1982).
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Fig. 2. Zoogeographi cal zoning of north-west Europe (accor-
ding to Berg, 1949).

la - European district of dacial province; Ib - Siberian
district of dacial province; 2a - Rhain district of Baltic
province; 2b - Neva district of Baltic province; 2c - Black
sea district of Ponto-caspian province; 2d - Caspian dis-
trict of Ponto-caspian province

The mai n approach to the analysis of freshwater fish
parasite fauna zoogeography is the faunistic conplex doctri--
ne of GV. N kolskii (1953). According to our analysis of
the zoogeographi cal peculiarities of the dacial province
freshwater fish parasite fauna, the faunistic conplex is
a species group with conmon historical fate and (or) pro-
| onged coexisting at the same geographi cal zone. As conse-
guence they have simlar ecological features. In this res-
pect the faunistic conplex is the sumof faunistic elenents
whi ch forned another ecol ogi cal associations in the Past;
so it includes the species which origin is connected with

‘the formation of certain geographical zone. The distin-
25



gui shing of these elenents within faunistic conplex wll
nmake it possible to trace the formation of conplexes in
time only and as a result of the fauna of certain territo-
ries. Therefore the central point of this analysis, especi-
ally anal ysis of nonogenean fauna, is the distinguishing of
faunistic el ements. The faunistic conplex has a conplicated
history of its formation fromone side. Fromthe other side
faunistic el enents which formed the faunistic conplex are
the result of conplicated history formation too. It seens
that boreal |ow and conplex has a nore conplicated history
anmong all pal aearctic faunistic conpl exes.

GV. N kolskii (1953) groups the fish species with a
di sconti nuous European and East Asian distribution in a
Tertiary | ow and conpl ex, the honel and of which was evident-
Iy Siberia (including, perhaps, the Arur basin too). The
formation of this conplex was connected wth broad-|eaved
forest zone. But Siberia was the honel and of the boreal
| owl and conplex too (eurithernmal species with Euro-Siberi-
an distribution) the formation of which was connected with
taige zone. N kolskii also distinguishes the ponto-caspian
freshwater conplex that includes the fish species with Euro-
pean distribution, having a naxi num concentration in the nort-
hern part of the Ponto-Caspian basin. But sone of these spe-
cies have fossil records in the lower Pliocene in Wst Si-
beria, Tuva and West Mongolia. That is why P. Banarescu
(1962) has lunped these three conpl exes under the nane
Eur o- Si berian conpl ex, distinguishingwithin it an euribi-
otic group (species that survived the Quaternary cooling),
surviving in Siberia, and a thernophilic group (that du-
ring the Quaternary becane extinct in Siberia), surviving
in several parts of Europe and in the Anur drainage or in
other parts of East Asia. V.V. Jakovlev (1964) has | unped
t hese conpl exes under the nane boreal |ow and, because the
| andscape zones corresponding to these three conpl exes,
according to Nikolskii doctrine, didn't exist in the Terti -
ary period. But he didn't distinguish the groups within it.
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The arctic freshwater and boreal |ow and species are
wi de dispersed in the d acial province waterbodies just as
the ponto-caspi an el enent of the boreal |ow and conplex ta-
kes an insignificant place in the fish parasite fauna of
this province. The main difference between boreal |ow and
and pont o-casbi an species is the wide distribution of bo-
real low and one in the G rcunpol ar subregi on waterbodi es
especially in East Siberia as the waterbodi es of the
d acial province (European district) and West Siberian one
had the contacts with the Mediterranean waterbodies in the
Past. The parasite fauna formation of these two big regi-
ons (European district and West Siberia) has depended on
the fish parasite fauna of the Mediterranean subregion.
That is why the finds of ponto-caspian species in northern
wat er bodi es of the European district and in the river (b
are not the ground for classifyingsuch as typical boreal
| oM and el erments (Tabl.). Boreal |ow and and ponto-caspian
el enents conmposition of nonogenean fauna is: Kol a peninsula
(rivers of Barents sea basin) BL - 100% PC - 0% Kol a pe-
ninsula (rivers of the Wiite sea basin) BL - 53% PC- 47%
river Kanmennaja (Wite sea basin) BL - 35% PC - 65% river
Shuja (Onega | ake basin) BL - 39% PC - 61% Finnish water-
bodies (Baltic sea basin) BL - 31% PC- 69% (Fig.3).

Fig.3. Composition of the
faunistic elements in the A
boreal flat conplex (so-

nme nonogeneans) 804
| - Kol a peninsula (Ba-
rents sea basin); 2 -

Kol a peninsula (Wite sea
basin); 3 - river Kanen-
naja (Wite sea basin);

»PC

50 4

RN
RSN

404

RN

|
|
|
|
|
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|
|

4 - river Shuja (Onega 1

| ake basin); 5 - Finland 201 Y BF
wat er bodi es (Baltic sea

basi n) 1
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Di stribution of nbnogenea species which were found

in Finland

Speci es BSB| weBKkl WeB | BLSB| ES| FC
Dactyl ogyrus al atus f.
typl ca - - + + = PC
D. anphi bot hri um + + + + | -?| BL?
D. anchor at us - - Q + |+ BL
D. auricul atus - - e + |t BL
D. caball eroi - . + -?) - PC
D. cordus - - o + | - PC
D. cornu - - - + | - PC
D. cornoi des . = - + | - PC
D. crucifer - + + + | + BL
D. difforms . = - + | - PC
D. diffornoides - E g + | - PC
D. di stinguendus - - + + | - PC
D. falcatus - + + | - PC
D. fallax - + + + | - PC
D. fraternus . & P | - PC
D. hemi anphi bot hri um - + + + | 2| BL?
D. m cracant hus - + + + |- PC
D. m nor - - + + | - PC
D. nanus - + + + |+ BL
D. simlis - . + + |+ BL
D. sphyrna . + B + |t BL
D. suecicus - + + + | - PC
D. wunderi . + + + | - PC
Ancyr ocephal us par adoxus . = = + | -7 PC
A. percae + + + + | +2 | BL
Tetraonchus borealis + + + - + BS
T. nonenteron + + + + + BL

Abbrevi ations: BSB - Barents sea basin; WEBK - Wite
sea basin (Kola peninsula); WSB - Wite sea basin; BLSB -
Baltic sea basin; ES - East Siberia; FC - faunistic com
pl ex.
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Thus the Baltic sea basin is characterized by prevalen-
ce of the ponto-caspian elements. The river Kamennaja, which
is situated on the border of the Baltic and Glacial provin-
ces, 1s an exception. But it 1is not extraordinarily bearing
in mind the complicated geological history of the north-
west European territories. Ponto-caspian species have pene-
trated into the north waterbodies after glaciers retreat
that leads to "eroding" of the zoogeographical borders.
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