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Keranen A.-L., P. Koski, K. Kulonen, C. Ek-Kommonen and E. Neuvonen: Occur­
rence of infectious fish diseases in fish farms in Northern Finland. Acta vet scand.
1992,33,161-167. - A total of 47 fish located in 10 lake and river systems in northern
Finland were examined for furunculosis, enteric redmouth diseases (ERM), viral fish
diaseses and the parasite Gyrodactylussalaris. Furunculosis was found in 2 fish farms
in different watercourses, ERM in 8 fish farms in 3 watercourses and viral diseases
were not found at all. G. salaris was looked for only in salmon and rainbow trout and
was found in both species in 3 farms belonging to 2 watercourses .
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Introduction
Fish is reared in northern Finland for food
and for stocking of natural waters. Mainly
salmonids are produced intensively, while
whitefish (Coregonus species) are raised
more extensively in natural food ponds.
About 1/10 of the Finnish fish farmed for
food or stocking are produced in northern
Finland, and about 80 % of the area of
natural food ponds in the country is situated
in this region .
Atypical strains of Aeromonas salmonicida
have been incriminated as a cause of fish
disease in Finland since the mid 1960's
(Ojala 1966), A. salmonicida ssp. Achromo­
genes from 1982 (Anon. 1982) and A. salmo­
nicida ssp. salmonicida from 1986 (Rintamiiki
& Koski 1987). Yersinia ruckeri infection was
found in salmonids in 1982 (Rintamiiki et al.
1986). Of the viral fish diseases , infectious
pancreatic necrosis (LPN) was found in 1984
(Anon. 1984) and a serologically distinct new
rhabdovirus in 1987 (Koski 1988). The
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monogenean parasite Gyrodactylus salaris
Malmberg has been found at fish farms since
1986 (Rimaila-Parnanen & Wiklund 1987,
Rimaila-Piimiinen 1989, Riniamiiki 1989).
The present report concerns with the
occurrence of furunculosis caused by A. sal­
monicida ssp. salmonicida, Y. ruckeri infec­
tion (Enteric Redmouth Disease, ERM),
viral diseases and G. salaris infection identifi ­
ed at fish farms in northern Finland in 1988.

Materials and methods
Forty seven fish farms, of which 28 produced
fish fry, located in 10 river and lake systems
in the provinces of Lapland and Oulu were
selected for the survey (Fig. 1). At least the
lowest situated fish farm in each river system
was examined.
Sixty fish of each farmed species were exami­
ned from each farm (McDaniel 1979). A total
of 3420 fish from the 47 farms were exami­
ned bacteriologically and 2250 fish from the
30 farms in 9 river systems were examined
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Figure 1. The 10waterway systems examined in 1988.
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virologically. The number of fish taken are
shown in Tables 1 and 2. G. safaris was exa­
mined during the cool water period, Octo­
ber-May ( < 10° C), at 16 fish farms in 5 river
systems as seen in Table 3. Sampling took
place from February to October 1988. The

fish were brought either alive or killed and
on ice to the National Veterinary Institute
Regional Laboratory in Oulu.
During the warm water season, June-Sep­
tember (10-21°C), the fish were examined
bacteriologically by the direct streaking

Table 1. Numbers of fish of 5 species from 10 waterway systems in northern Finland examined bacteriologi­
cally.

Salmon
Water system

No . of fish examined

Rainbow Sea
trout trout

Brown
trout

Brook
trout

Total
fish

examined

Oulujoki
Kiiminkijoki
Iijoki
Simojoki
Kemijoki
Tornionjoki
Viena's Kern
Paat sjoki
Koutajoki
Bothian Bay

60

120
60
270
120

540
60

450

320 30
60

90
180 60

300

220

120
60
60
120
60

60

900
60
850
60
740
240
60
120
150
240

630
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Table 2. Numbers of fish of 5 species from 9 waterway systems in northern Finland examined virologically.

No. of fish examined Tota l
Salmon Rainbow Sea Brown Brook fish

Water system trout trout trout trout examined

Oulujoki 120 180 300 600
Iijoki 150 180 60 120 510
Simojoki 60 60
Kemijoki 180 180 120 60 540
Tornionjoki 120 60 180
Viena'sKem 60 60
Paatsjoki 120 120
Koutajoki 60 60
Bothian Bay 60 60 120

690 540 120 840 60 2250

technique, in which samples were taken from
the kidney and posterior intestine. Blood
agar (tryptone soy agar with 5% defibrinated
bovine blood) and modified Shotts-Waltman
agar (SW) containing 0.3 g brom thymol blue
(Waltman & Shotts 1984) were used. The
incubation period was 7 days at + 22° C, and
the plates were examined daily. Bacterial
colonies were identified using the tests
shown in Table 4 (Wichardt 1983, Bercovier
& Mollaret 1984, Popoff 1984, Austin &
Austin 1987).
During the cool water period specimens for
virus and G. salaris examination were collec-

ted and carriers of A. salmonicida spp. sal
monicida and Y ruckeri were searched for by
the stressing method (Bulloch & Stuckey
1975). The fish were brought alive to the
laboratory in Oulu where they were placed
in aerated plastic tanks with approximately
10 kg fish/lOoo I water. They were then ana­
esthetized with MS-222 (Sandoz, Switzerl­
and) or Benzocainum Ph. Eur. (Tamro, Fin­
land) and injected intra peri toneally with a
corticos teroid (Depo-Medro l (Upjohn, Bel­
gium), dosage 10 mg/kg fish). The water tem­
perature in tanks was raised to + 18°C, and
the fish were kept in the tanks for at least 2

Ta b Ie 3. Numbers of fish examined for Gyrodactylus salaris, and its occurrence at fish farms in 5 waterway
systems in northern Finland.

No. of farms No. of farms No. of fish examined Tot. fish examined
Water system examined infected Salmon Rainbow trout

Oulujoki 4 0 60 180 240
lijoki 3 2 60 120 180
Kemijok i 5 1 180 180 360
Tornionjoki 2 0 120 120
Bothian Bay 2 0 60 60 120

16 3 480 540 1020
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Tab Ie 4. Results of the bio chemical tests used to identify different subspecies of Aeromonas salmonicida and
Yersinia ruckeri.

Gram sta ining
Mot ility
Morphology
Cytochrome oxidas e
OfF test
Haemolysis (bovine)
Prod. brown pigment*
Sucrose
Maltose
Gas from maltose
Esculine
Mannitole
Indole
Salicin
Arbutine
Xylose
Nitr ate reduction
Trehalo se
Sen sitivity to
ampicillin (33 ug )
cefalothin (66 ug)

A salmonicida
ssp.
salmonicida

short ro d
+
+/+
+
+

+
+
+
+

+
+

+
+

+
+

A . salmonicida
ssp.
achromogenes

short rod
+
+/+

+
+

+

+

Gram staining
Motility + 22°

+37°
Morphology
Cytochrome oxida se
OfF test
Tween 80
Col ony size124 h
Voge s-Proskauer + 37°
Methyle red + 22°

+ 37°
Esculine
Gelatine
Lecithinase
L-arab inos e
Xylose
Citra te (Simmons)
API 20 E/24 h, + 22°

Yo" rucker;

+

rod

+/+
+
< l mm

+/
+/-

+
+

+

* tryptic soy agar
Test are selected according to the ea rlie r reports by Wichardt (1983), Berchovier & Mol/aret (1984), Popoff
(1984), A ustin & Austin (1987).

weeks after the injection. Fish dying during
the test and all the fish alive at the end of the
experiment were examined bacteriologically
by the direct streaking technique.
The enrichment method (Hirvela-Koski et al.
1988) was used 3 times in addition to the
direct streaking technique, pieces of kidney
or spleen were taken as samples.
Small fish were collected for virological exa­
mination (see McDaniel 1979), and samples
were taken from fry in the spring and from
fingerlings in the autumn. Samples were also
taken from older fish at 18 farms in 8 river
systems. The samples from 10 fish were poo-
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led on each occasion. The pooled organs
were homogenized in the cell culture medi­
um and centr ifuged (700 g, 30 min, + 4°C).
The supernatant was diluted 1 : 10 and filte­
red through a 0.45 urn filter (Schleicher &
Schuell, Germany). Transport tubes with the
filtrated supernatant were sent to the virus
laboratory in Helsinki, where virus isolation
were performed in RTG-2 and BF-2 cells
(Anon. 1986).
The pectoral fins of fish brought alive to the
laboratory were examined during the cool
water period for the presence of G. salaris.
Ident ifications were performed by Dr. Goran
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Malmberg in Sweden . The fish kept in the
stressing tanks were not examined parasito­
logically.

Results
The results of the bacteriological examina­
tions are shown in Table 5. Carriers of A. sal
monicida spp. salmonicida were detected
among rainbow tro ut, Oncorhynchus mykiss
(Walbaum), in the coast of the Bothnian Bay,
and salmon, Salmo salar L., in the Iijoki
water system. The case in the Bothnian Bay
was diagnosed by the enrichment method
only and that in the Iijoki water system by
the stressing method. A. salmonicida ssp.
achromogenes was isolated from diseased sea
trout, S. trutta m. trutta (L.) at 1 farm in the
Kemijoki water system by the direct strea­
king technique.
¥. rucke ri was isolated from symptomless fish
in 3 river systems, once from rainbow trout
and 3 times from brown trout, S. trutta m.
lacustris (L.), in the Oulujoki water system,
twice from brown tro ugh in the Iijoki system,
and twice from salmon in the Kemijoki

system. Seven of the isolations were found by
the stressing method and that from the rain­
bow trout by the direct streaking technique.
The serotypes of these isolates were not
determined.
All the samples examined virologically were
negative.
G. salaris was looked for only in salmon and
rainbow trout. Farms were regarded as posi­
tive even when 1 G. salaris was found . Preva­
lence and intensity of infection was not
observed in this examination. G. salaris was
detected in both fish species at 3 fish farms in
the Iijoki and Kemijoki systems (Table 3). In
addition, Gyrodactylus sp. (no. 9 in Malm­
berg & Malmberg 1987) was found in rain­
bow tro ut at 1 farm in the Ou lujoki river
system.

Discussion
As a general prevalence survey, the sampling
was to some degree biased , since a deliberate
search was made for carrier fish. Also, the
brown trout of the Oulujoki river system
were examined more intensive ly for viruses

Table 5. Numbers of farms in 10 waterway systems in northern Finland, farms examined bacteriologically
and virologically and numbers of farms found positive for furunculosis (Aeromonas salmonicida ssp. salmoni
cida) and enteric redmouth disease , ERM (Yersinia ruckeri) . All the farms examined virologically were nega­
tive.

Total no. of farms No. of farms No . of farms positive for
examined for Furunculo sis ERM

Water system bacteria virus

Oulujoki 36 11 8 0 4
Kiiminkijoki 1 1 0 0 0
Iijoki 26 10 5 1 2
Simojoki 1 1 1 0 0
Kemijoki 26 11 9 0 2
Tornionjoki 3 3 2 0 0
Viena's Kern 4 1 1 0 0
Paatsjoki 2 2 2 0 0
Koutajoki 5 3 1 0 0
Bothnian Bay 13 4 1 1 0

117 47 30 2 8
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because a serologically new rhabdovirus had
been isolated there from brown trout finger­
lings in 1987.
Correspondingly, as furunculosis has been
diagnosed earlier in the Iijoki watercourse,
the fish farms there were systematically exa­
mined for furunculosis by the stressing met­
hod .
The stressing method is more sensitive than
the direct streaking technique and is conside­
red good for searching for carriers of furun­
culosis and ERM among small fish « 15 ern).
It was impossible to use the method with
large fish, however, because of the small size
of our stressing tanks . The enrichment
technique was therefore used in these cases.
All the Y. ruckeri carriers were symptomless
in this examination. The bacterium was
found to be quite common in fish farms in
northern Finland.
No viral fish diseases were found, nor did
any of the fish show any clinical signs sugges­
tive of such a disease.
The monogenean parasite G. salaris was
found at 3 farms on rivers flowing into the
Bothnian Bay. This parasite has been found
only at fish farms in Finland, and apart from
1 case in salmon (Rintamaki 1989), it has not
caused any problems. It has killed wild
Atlantic salmon parr in several rivers in
Norway (Johnsen & Jensen 1986), but the
Baltic salmon is thought to be more resistant
(Bakke et at. 1990).
The situation in Finland as a whole in 1988
regarding the fish diseases under considera­
tion here , including the present findings, was
that furunculosis occurred altogether at 17
fish farms, 10 of which were in the provinces
of Oulu and Lapland, ERM occurr ed at 22
fish farms, 13 in Oulu and Lapland , IPN was
found at 4 fish farms in southern Finland ,
and G. salaris was found at 18 fish farms in
1986-88 (Rimalla-Pam anen 1989). Furuncu-
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losis, ERM and IPN have been regularly
identified in Norway and Sweden (Sparboe et
al. 1986, Retteren 1987, Wichardt 1988, Chris­
tie et at. 1990), but details of their occurrence
in the Soviet Union are not known.
The background of the fish reared in
northern Finland is variable, but the fish at
all the farms examined here were of Finnish
origin. Some of the farms grow their own
fish, and others buy them. Most of the farms
which produced fry and sold them to others
were included in the present survey. The
Animal Health Law places restrictions on the
activities of farms where furunculosis, bacte­
rial kidney disease (BKD), IPN or G. salads
have beed diagnosed, but the other subspeci­
es of A. salmonicida and ERM are not legal­
ly controlled in Finland.
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Sammandrag
Fisksjukdom ssituation en vid ftskodlingar i norra
Finland.
Totalt undersoktes 47 fiskodlingar fran 10 vatten­
system i norra Finland for furunkulos, enteric red­
mouth disease (ERM), virusbet ingade infekt ions­
sjukdomar och Gyrodactylus salaris -parasit. Furun­
kulos farms vid 2 odlingar i olika vattensystem,
ERM vid 8 odlingar i 3 vattensystem, men virus­
sjukdomar farms inte . G. salaris undersoktes bara
fran lax och regnbage och farms hos bada arterna
vid 3 odlingar i 2 vattensystem.
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