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Distribution and migration to offshore of age-0 walleye pollock, Theragra chalcogramma, along the
Pacific coast of southeastern Hokkaido

Osamu SHIDAP !, Orio YAMAMURA"? and HiroyaMIYAKE" 3

Distribution of age-0 walleye pollock, Theragra chalcogramma was examined along the Pacific coast of southeastern
Hokkaido during September from 1994 to 1997. Age-0 pollock were distributed at depths of 30 to 80m with bottom temperatures
ranging from 7 to 13 °C. Fork lengths of the fish ranged from 69 to 153mm with a tendency that larger fish were distributed in
deeper water. Stomach contents of age-0 pollock consisted mainly of copepods, mysids, amphipods and euphausiids, and their
compositions were varied among sampling stations. It was considered that age-0 pollock migrated to offshore with their growth in

thisarea.
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Fig. 1 Location of the survey areaand sampling stations.
Os: Oshirabetsu, Ty: Toyoni, Ht: Hamataiki and

Ot: Ohtsu.
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(Miyake et al., 1996).
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Fig. 3 Catchesof age-0 walleye pollock at each sampling station.
Os:. Oshirabetsu, Ty: Toyoni, Ht: Hamataiki and Ot: Ohtsu.
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Fig. 5 Fork length distributions of age-0 walleye pollock caught at off Oshirabetsu from 1995 to 1997.
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Fig. 6 Fork length distributions of age-0 walleye pollock caught at off Ohtsu from 1995 to 1997.
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Fig. 8 Percent by dry weight of major prey categoriesin the stomach contents of age-0 walleye pollock in 1997.
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Repeated spawning of Shirauo Salangichthys microdon in atank.

Motohito YAMAGUCHI® and Takashi FUJIOKA-

A pair of Salangichthys microdon in a 200 ¢ tank spawned about 2,000 eggs divided into 4 batches from 22 May to 8 July in
1996. Batches were spawned at intervals of 8-11 days. During the observation, estimated batch sizes were 586 and 761. One batch
was spawned through 29 spawning behaviors over about a 7 hour period, with the whitish swelling in the female’'s abdominal

cavity which indicated mature eggs decreasing in size and finally disappearing. With feeding, the whitish swelling gradualy

increase in size until the spawning of the following batch. Therefore, we confirmed that female S microdon can repeatedly

produce mature eggs and spawn several times during a spawning season.
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Fig.1 The 200¢ capacity tank used for observation. The
transparent wall was half covered with drawn film
stripes (thickness=0.5mm, intervals=5mm) with the
other half covered with black film. The tank was
filled with brackish water (O 16PSU) and aeration was
supplied. A net (mesh=GG58) was placed on the
bottom to catch spawned eggs. The tank was lit from
above and a VTR camera was positioned at a point
2-3 m away, pointing towards the observational face.
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Table1 Record of observation between 22-May and 8-July. The abbreviations in development stages show as
follows, Nf: Not fertilized, Fe-Fo: Fertilized - Formation of yolk plug, E-H: Embryonic sage -
Hatching gland is formed, P-E: Pigmentation begins to appear on the eye - Eyed larvae stage, D: Dead.

Water Number of eggs No. of
Date  Temp. Totalon Development stages larvae on Notes
(C) thenet Nf Fe-Fo E-H P-E D the net
22-May  16.0 - - Started observation.
23-May  16.1 - -
24-May 15.8 - -
25-May 15.8 - -
26-May  15.9 - -
27-May 16.0 - -
28-May 16.2 - -
29-May - - -
30-May - - -
31-May 17.6 342 50*
1-Jun 17.4 - -
2-Jun 17.4 - -
3-Jun 17.4 - -
4-Jun 17.4 19 3 13 3 0 Changed 1/3 water.
5-Jun 17.1 - -
6-Jun 16.6 S 5 0
7-Jun 16.6 1 1 0
8-Jun 17.4 0 37
9-Jun 17.7 0 15
10-Jun  17.6 0 111
11-Jun  18.0 677 46* 4* 22
12-Jun  18.2 2 1 1 3
13-Jun  16.6 6 2 3 1 25 Changed 1/3 water.
14-Jun  17.6 1 1 6
15-Jun  17.8 2 2 0
16-Jun  18.2 0 0
17-Jun_ 17.6 0 0
18-Jun  16.5 0 2 Started VTR.
Changed 1/2 water.
19-Jun 17.4 2 2 24
20-Jun 177 339 50* 32
21-Jun  17.4 S 3 3 Finished VTR.
2 eggs were unable to determine stages.
22-un_ 17.8 5 5 4
23-Jun  18.6 2 2 5
24-Jun  17.8 5 5 3 Changed 1/3 water.
25-Jun_ 18.8 12 12 0
26-Jun 195 4 4 0
27-Jun__ 19.8 16 16 0
28-Jun 204 145  49* 1* 0
29-Jun  20.4 19 5 14 0
30-Jun  20.5 2 2 0
1-Jul 19.2 6 6 0 Added one male.
Changed 1/3 water.
2-Jul 20.3 13 13 0
3-Jul 20.4 1 1 0
4-Jul 20.5 2 2 0
5-Jul 20.6 0 0
6-Jul 20.5 0 0
7-Jul 20.3 0 0
Finished observation.
8-Jul 20.4 31 0 Male and female captured 22-May died.
Eggs were obtained from water taken
from the tank.
Total 1664 292

*Number in the SO eggs sampled.
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Table 2 Rate of the length of whitish swelling to the
abdomina cavity length and rate of the length of
orange-colored swelling to the gut length. They
indicate volume of matured eggs and feeding
condition of the female respectively.

No. of Rate of whitish Rate of orange-
Date eggson swelling to the colored swelling to
the net abdominal cavity the gut %
10-Jun 0 2/3 -
11 677 invisible -
12 2 - 4/5
13 6 - -
14 1 1/3 -
15 2 - -
16 0 2/3 -
17 0 2/3 -
18 0 2/3 -
19 2 2/3 invisible
20 339 invisible invisible
21 5 invisible 1/3
22 5 invisible 1/2
23 2 invisible 4/5
24 5 1/4 4/5
25 12 1/3 1/3
26 4 1/2 invisible
27 16 1/2 invisible
28 145 1/3 invisible
29 19 1/3 invisible
30 2 1/3 invisible
1-Jul 6 1/3 invisible
2 13 1/3 invisible
3 1 1/3 invisible
4 2 1/3 invisible
5 0 1/3 invisible
6 0 1/3 invisible
7 0 1/3 -
8 31 1/3 -
¥ Visual observation.
-1 no data.
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Formation and disappearance of the oxygen deficient bottom water in Funka Bay, Hokkaido

Yoshinori NISHIDA®![] Takashi HORII®?2 and Y uji NISHIHAMA"3

Seasonal changesin the dissolved oxygen concentration of the bottom water in the central part of Funka Bay at 95m depth were

investigated at intervals of one to three months during 199501 1997.

A Van Dorn water sampler modified by us was used to sample water exactly one meter above the bottom sediment. The oxygen

consumption rate in the bottom water was estimated at 0.07 mg O/ ¢ /day from the correlation between the rate of decrease in

salinity and the rate of decrease in oxygen concentration.

When the Winter Funka Bay Water had remained near the bottom until late spring, the oxygen concentration of the bottom

water tended to decrease successively until late summer, subsequently the flathead founder Hippoglossoides dubius was unable to

inhabit there.

The oxygen deficient water mass in 1995 is suggested to have disappeared during autumn due to intermittent inflows of cold

oxygen-rich deeper water from outside of Funka Bay aong the bottom over the sill(85m depth) , and in autumn 1996 due to an

intrusion of the Tsugaru Warm Current which reached to the bottom layer.
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On the decline in the growth of maricultured scallop, Patinopecten yessoensis, in the Okhotsk coastal
area of Hokkaido

Mamoru KURATAE

Sowing culture, where seeds are released onto the sea bed, of the scallop Patinopecten yessoensis in the Okhotsk coastal area of
Hokkaido has devel oped on alarge scale over the last 20 years. However, recently, fishermen have noticed that harvested scallops
have shown a decline in growth. Therefore, | investigated details of this decline and its cause based on individual weight data (4
years old), total catch, and area used in the sowing culture, which were gathered using a questionnaire method from 6 fishery
cooperations in Abashiri district. As aresult, there was a tendency that the growth of scallops had declined on 4 fishing grounds.
The biomass (g/m?) and the density (individual number/m?) were used to examine the relation between the density and the growth
of the scallops. Individual weight tended to decrease with density being high on all fishing grounds, and of these on two, the
relation was significant. The upper limit of biomass on each fishing ground ranged from 600g/m? to 1,800g/m?, increasing
towards the southeastern area. It is considered that the trend of the decline in the growth is caused to the high density of 4 years
old scallops derived from the low mortality of seeds after sowing, due to the improvements in the culturing techniques and in the
release techniques of seedsin recent years.
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Food value of severa algae for growth of the sea urchin, Srongylocentrotus nudus.

Shin-ichi NABATA" !, Hiroshi HOSHIKAWA" 2, Yuichi SAKAI"3, Teruyuki FUNAOKA"#
Tadashi OOHORI"® and TakumalMAMURA" ¢

Rearing experiments of the sea urchin, Strongylocentrotus nudus, were carried out during June to July, 1995 and June to
August, 1996, using as food marine algae which settled and grew on the coralline flats after the removal of sea urchins. Feeding
rate and growth rate at 17 °C of the sea urchin fed on Laminaria, Undaria, Costaria were high and those for Sargassum,
Polysiphonia, Dictyopteris, Desmarestia were low in the single food item experiment. Among the algae supplied as food, the
daily amount of food eaten was high in large-sized groups of the sea urchin, while the small-sized groups showed the highest
feeding rate. To examine any effect on gonad growth, we fed 3 algae, Laminaria, Sargassum and Polysiphonia to sea urchins.
Two months later, the gonad index was found to be the highest in the Laminaria fed group. Among the algae fed, based on the
gonad growth, the highest feeding rate and the highest growth rate, we estimated the Laminariales are the most nutritionally
valuable algae for growth of Strongylocentrotus nudus.
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Behaviora Characteristics of the Juvenile Japanese Littleneck Clam Ruditapes philippinarum in response
to Sand Erosion and Deposition

[zumi SAKURAI® and Masabumi SETO?

This study examined the behavioral characteristics of juvenile Japanese littleneck clam Ruditapes philippinarum in response to
sand erosion and deposition associated with oscillatory flow under laboratory conditions, then estimated the fluid conditions
critical to wash the clams out of the sand. The juveniles started burrowing downward into sand when their burying depth
decreased to less than 1.5 times the shell length due to erosion, and moving upward when the depth increased to more than 4.4
times the shell length due to deposition of sand. Burrowing and climbing actions of the juvenile continued until the depth reached
2.3-3.3 times the shell length once again. The burrowing speed was 1.4 times higher than the speed of erosion, and the climbing
speed was 1.3 times higher than the speed of deposition of sand. The juveniles were washed out of the sand when the erosion
speed exceeded 0.06mm/s, and such erosion occurred when oscillatory flow speeds at 15 cm above a sandy bottom with median

particle diameter of 0.3mm exceeded more than 45 and 55 cm/s at periods of 4 and 8 seconds, respectively.
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Fig.1 Schematic diagram of vertical circulating water
channel (C.W.C.). M: variable speed motor, P;
propeller built-in space, O: observation unit wherein
shaded portion represents sand.

Surface of sandy bottom
~

Juvenile clam =

Floor:of C.W.C:
N

Fig. 2 Schematic diagram showing parameters estimating
for burying depths of the juvenile littleneck clam’'s
position. P: height of the juvenile's position, S:
height from floor of C.W.C. to surface of sandy
bottom, L: length of rod protruding from the surface
of sandy bottom, B: height from the floor to the tip

of rod, A : shell length of the juvenile.
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Fig. 3 An example of time series of the juvenile littleneck
clam’s position (solid lines) relative to surface of
sandy bottom (dotted lines) at different experimental
conditions.
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Tablel Summary of ANOVA examining the effects of
water temperature and period on burying depth
(Ds) of the juvenile littleneck clam at the time that
the movement started.

Source df MS F P
Burrowing
Temperature 0.019 2.559 0.118

1

Period 1 0.001 0.149 0.702
Temperature x Period 1 0.006 0.812 0.374
Error 36 0.007

Climbing
Temperature 1 0.067 0.123 0.727
Period 1 0.021 0.039 0.845
Temperature x Period 1 0.040 0.073 0.789
Error 36 0.545
Dsis given by (S - P+ 1)/ A, where S, P and A are the same as in Fig. 2.
d.f.: degree of freedom, MS: mean square, F: variance ratio, P: level of
significance.

Table 2 Summary of ANOVA examining the effects of
water temperature and period on burying depth
(De) of the juvenile littleneck clam at the time that
the movement ended.

Source df MS F P
Burrowing
Temperature 1 0.001 0.010 0.921
Period 1 0.117 1.427 0.240
Temperature x Period 1 0.034 0.412 0.525
Error 36 0.082
Climbing
Temperature 1 0.550 1.524 0.225
Period 1 0.277 0.769 0.387
Temperature x Period 1 0.623 1.726 0.197

Error 36 0.361

De is given by (S - P +A) /A, where S, P and A are the same as in Fig. 2.
d.f.: degree of freedom, MS: mean square, F: variance ratio, P: level of
significance.
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Table 3 Mean burying depth of the juvenile littleneck clam
at the time that movement of the juvenile started

(Ds) and ended (De).
Burrowing Climbing
Ds De Ds De
Mean 1.53 231 4.39 3.27
SD. 0.09 0.28 0.71 0.61

S.D. represents standard deviation.

Table4 Summary of ANOVA examining the effects of
water temperature and period on Vb/Ue and Vc/Ud
at which the juvenile littleneck clam buried them-
selvesin the sand.

Source d.f MS F P
Vb/Ue
Temperature 1 0.007 0.068 0.795
Period 1 0.001 0.001 0.975
Temperature x Period 1 0.021 0.199 0.658
Error 36 0.107
Ve/Ud
Temperature 1 0.054 0.096 0.759
Period 1 0.004 0.008 0.930
Temperature x Period 1 0314 0.550 0.463

Error 36 0.570

Vb and V¢ represent burrowing and climbing speeds of the juvenile
littleneck clam, respectively. Ue and Ud indicate erosion and deposition
speed of the sand, respectively.

df.: degree of freedom, MS: mean square, F: variance ratio, P: level of
significance.
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Table5 Mean vaues of Vb/Ue and Vc/Ud a which the
juvenile littleneck clam buried themselves in the

sand.
Vb/Ue Ve/Ud
Mean 1.40 1.26
SD. 0.32 0.73

S.D. represents standard deviation.
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Fig. 4 Relationship between velocity amplitude and erosion
speed at the experiment. Dotted, shaded and solid
bars represent the erosion speeds of 0-0.02, 0.02-0.06

and[] 0.06mm/s, respectively.
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Diseases of Sakhalin salmon (Review) 1!

Galina P. VYALOVA®?2

Various parasitic and infectious diseases of salmon periodically appear as aresult of the influence of some abiotic conditionsin

different years.

The present review gives a short characteristic of the most interesting diseases of salmon both at hatcheries and in natural

conditions.

Key words: review, parasitic diseases, infectious diseases, sadlmon, hatchery, natural condition, Sakhalin

Introduction

In this review, the author presents a short characteristic of
the most interesting diseases of salmon both at hatcheries and
in natural conditions in Sakhalin. Parasitic and infectious
diseases of salmon periodically appear as a result of the
influence of some abiotic conditions in different years.
Materials on study of various diseases from 1984 to 1996 were
used. Figure 1 shows where those diseases have taken place.

PARASITIC DISEASES

TRICHODINIOS

Trichodiniosiswidely spread among salmon fry at Sakhalin
hatcheries. It is caused by two species of trichodines:
Trichodina truttae and T. californica. Both species of tri-
chodines are psychrophilic, as long as their activity occurs at
low temperature. As arule, the intensity of invasion increases
with the temperature rising (Table 1).

Measures of prevention and sanitation of trichodinios are
developed and elucidated in literature rather widely, including
regular preventive treatments and drug therapy. So, at steady
control there are no difficultiesin struggle against diseases.

T

14'G°E
i Sea of 50°N-
Okhotsk
Tatarian
strait
70 km
B 46

Fig. 1 Map showing where diseases have taken place in
Sakhalin. 1-Lake Dolgoye, 2-Nayba River, 3-So-
kolovsky Hatchery, 4-Tym River, 5-Poronay River,
6-Udarnitsa River, 7-Taranay River, 8-Bryanka Riv-
er, 9-Zavetynka River, 10-Ochepukha River
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Table 1 Abundance of trichodines on salmon fry reared at
Sokolovsky hatchery in 1984.
) Number of Ab_undance Oxygen Temperature
Month Species f|shgs ] |nd9< level  pH 0oo
examined (ind./fish) (mg/l)

February chum 25 0.04 11.3 6.4 2.1

pink 25 0 9.9 6.6 0.2

March pink 25 0.04 9.9 6.8 0.4

chum 60 0.5 10.8 6.4 1.4

pink 25 0.5 8.8 6.4 1.4

pink 15 1.0 11.2 6.8 0.4

April chum 160 1.4 8.5 6.4 3.1

pink 80 1.0 9.4 6.8 0.6

chum 135 1.8 9.6 6.6 1.4

pink 75 1.8 9.6 6.6 1.4

pink 110 0.2 7.0 6.4 4.7

May chum 50 5.0 7.0 6.4 4.0

pink 50 0.2 7.0 6.4 4.7

chum 50 6.8 9.2 6.2 5.0

pink 50 1.2 9.2 6.4 4.7

chum 50 25.0 6.3 6.4 6.0
TREMATODOS

A trematode disease was observed while young pink
salmon Oncorhyncus gorbuscha were reared in marine tanks
in Dolgoye Lake in 1978. Dolgoye Lake is a shalow saltwater
one. Its sdlinity is 8-12 per mille, the water temperature was
12-200C, and the content of dissolved oxygen did not exceed
8.4 mg/l. The pathogen is a trematoda belonging to the genus
Criptocotile. The mortality of pinkfry was 50%. The disease
sign included tubers with dark pigment on the skin. When
cutting, there were found trematode metacercariae in black
cysts. The prevalence of infection was 100%, and abundance
was 53 parasites. Fish infected with trematodes had not
commercial appearance. Measures of prevention againgt tre-
matodes are not developed?.

MYXOSOMOS

Myxosoma dermatobia is widely spread in Sakhalin among
chum salmon Oncorhyncus keta spawners in the rivers Tym,
Poronay, Nayba, and Udarnitsa? .

Vegetative stages of parasites are rounded, milk-coloured
cysts with a great number of spores, and located in the skin of
scale pockets. Infected fish had many tubers, scales above
them were raised athwart the skin and "rumpling” of scale
were observed. When cutting the tubers, small holes with a
diameter of 3-5 mm appeared on skin, and scales dropped out.
Thus, some myxosporean spores appeared in the water when
fish was alive, and other spores did after decay of infected fish

body.

Number of parasites, occurred among chum samon of
different rivers, is exposed to great fluctuations. This fact can
be explained by peculiarities of chum salmon ecology in rivers
with various hydrological conditions (Table 2). Chum salmon
spawners of the Tym River was the most infected (91-96%).
High number of parasites allows to consider such infection as
adisease. To our opinion, young chum salmon was exposed to
beinfected during the period of itslife stagein theriver and in
the saltwater estuaries. Further parasites increase in the host
organism occurs in the period of their vegetative reproduction
(plasmotomy)® .

This parasite spoils chum salmon appearance, that leads to
commercial damage. Preventive measures are not devel oped.

Table 2 Prevalence of Myxosoma dermatobia in chum
salmon in Sakhalin rivers (1988-1991).

Name Number of Range Number of
of Year fish Prev(?l ence of parasite cysts

river examined *0) intensity per fish
Tym 1988 174 91.0 1-100 29.0
1989 198 96.0 3-125 42.0
Poronay 1989 1000 1.6 14-505 2.0
Nayba 1989 138 42.0 3-211 18.0
1990 100 26.0 1- 50 3.0
1991 100 8.6 1- 48 1.3
Udarnitsa 1989 300 3.0 1- 36 0.4
1990 100 17.0 1- 32 1.2

MICROSPORIDIOS

First Microsporidium takedai was considered as parasite-
endemic of saimons of the Chitose River basin and Tokito
Lake (numa) at Hokkaido® . A new seat of microsporidios
was found in 1977. It was the Lake Akan in the east of
Hokkaido ® . Some time later the fact of infection of salmon
spawners was registered at Sakhalin ® . The microsporidian
infection occurred in the Taranay and Bryanka Rivers,
entering the Aniva Bay (Tables 3-4).

Annua fluctuations of invasion, though not very essentia
(Table 3), may be adirect result of influence of various water
temperatures. In 1985 the temperature was lower, than in
1983-1984. According to the results of our studies the Taranay
and Bryanka Rivers pink saimon is the main host of M.
takedai. In dl years the highest level of infection of pink
salmon spawners was observed in September with a preva
lence of 90-100%. Intensity of infection varies in wide limits,



Table 3 Pink salmon spawners infected by microsporidian
Microsporidium takedai in 1982-1985.

Year Taranay River Bryanka River
Studied  Infected Studied  Infected
Date  Number Number Date Number  Number
(ind.)  (ind.) (%) (ind.)  (ind.) (%)

1982  Aug.30 50 3% 70 - - - -
1983  Sep. 7 300 300 100 Sep.12 50 50 100
1984  Sep.10 56 56 100 Sep.13 80 64 80
1985 Sep. 5 302 263 87 Sep. 7 472 337 71

Table 4 Pink salmon spawners infected by microsporidian
Microsporidium takedai in the Taranay River in

1985.
Aress of August, decades September, decades
fish Sex 1 2 3 1 2 3
caiches € 9% s i os i s i s i s i
Sea femade 50 0 92 0 45 0
river mae 50 0 96 0 30 0
mouth tota 100 0 188 0 75 0
Lower femae 50 0 32 - 131 3.8 330 39.0 120 75.0 184 63.0
river made 68 0 32 15.6 134 20.1 290 51.4 104 71.1 140 85.7
tota 118 0 64 7.8 265 12.0 620 45.0 224 73.2 324 72.8
Upper  female 15 13.3 115 42.6 382 68.4
river male 30 26.6 241 76.3 64 89.7
total 45 22.2 356 65.4 302 87.0
Ysstudied(ind)  “"i:infected(%)

beginning from a single scatter affection of heart muscles
(Fig. 2a), to a generadized invasion of heart, cross-stripped
muscles of the trunk, eyes, throat and others (Fig. 2b). High
number of parasites, to our opinion, was the result of rapid
maturity and accumulation of spores for the period of long
reservation of fish in the river at high water temperature (200C
and higher) before the system of weirs (dams)(2-3) on the
river, where pink salmon sexual products came to maturity
and were ready for collecting and laying eggs at hatchery.
Only 9% of masu samon Oncorhynchus masou masou
spawners were infected in the Taranay River at the same
period of time in 1985, with weak intensity of invasion, but in
the Bryanka River both extensity (45.6%) and intensity of
invasion were higher among fish of the same species, but put
in tanks earlier. Presumably, reservating of masu salmon in a
tank appeared to be as well a factor, provoking infection or
parasite developing. Other species of salmon inhabiting those
rivers, namely: coho salmon Oncorhynchus kisutch and Dolly
Varden Salvelinus malma were free of microsporidea” .

Diseases of Sakhalin salmon (Review) 49

Fig. 2 Pink salmon muscles invasion by cysts of Micro-
takedai.
b-generalized invasion

sporidium asingle scatter invasion,

NEMATODOS

Muscles of pink salmon spawners are infected greatly by
larvae of nematodes of Anisakis. In Figure 3 a long-term
dynamics of number of Anisakis larvae in pink salmon
muscles is shown. Here you can see the differeces in muscles
invasion intensity of pink salmon, caught in various areas of
the south Sakhalin. Comparing the levels of invasion, it should
be marked the annual increase of parasite number in every
area. However, in 1994 there was marked tendency of
invasion decrease® (Fig. 3).

Muscular invasion of chum salmon spawners by Anisakis
larvae is higher, than of pink ones. In 1994, when in the
prevalence was 100%, average number of parasites per fish
was 254 + 4.2 ind/fish among chum samon in the
Zavetinka River and 29.8 + 3.4 ind./fish among chum in the
Udarnitsa River. The maximum number of nematodes in
muscles of one fish mounted up to 203 individuals.
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Fig. 3 Annua change in the abundance of Anisakisin South
Sakhalin pink salmon. (In 1989 and 1992 studies in

Terpeniya Gulf were not conducted)

Anisakis larvae may be the problem for those people, who
eat raw fish. If alivelarva of Anisakis comesinto the digestive
tract of a human, surgical interference and therapy are
necessary.

DIPHYLLOBOTHRIOS

Systematic position of larvae of Diphyllobothrium, that
parasitize in salmon’s muscles, has been discussed till present
time. There are two opinions. Delamure et al.? refers them
to Diphyllobothrium latum. Muratov et a.%™D  referslarvae
to Diphyllobthrium kiebanovsky. Diphyllobothriidae larvae are
the problem for people, who eat raw fish. They fal ill with
diphyllobothrios and need therapy. In Figure 4 dynamics of
number of Diphyllobothrium larvae in pink salmon spawners
is presented® .

BACTERIAL DISEASES

FURUNCULOSIS

This disease is caused by bacteria Aeromonas salmonicida.
Furunculosis is the disease of hatchery fish. At Sakhalin
furunculosis was found in 1973 with a single pink salmon
spawners in the Ochepukha River'? . Next years furunculosis
was registered in al rivers of the south of Sakhalin. The fish
mortality was not caused by furunculosis. Furunculosis, as a
disease, appeared in two forms: intestinal and muscular. In
muscular form swollen skin "blisters’, or furuncules, filled
with purulent exudation, appear in skeleton muscles. When
cutting, deep ulcers appear on their places. Pathogene of
furunculosis was taken of diseased, traumic and clinically
strong fish, caught in the river, and as well of fish caught in
sea area near estuary. In different years the share of infected

Abundance

0 i AN AN N NN =
1989 1990 1991 1992 1993 1994

E2 south-east
[] Terpeniya Gulf

N south-west
[ Anive Bsy

Fig. 4 Annual changes in abundance of Diphyllobothrium
sp. in the South Sakhalin. (In 1989 and 1992 studies
in Terpeniya Gulf were not conducted)

fish of the sea was 0.1-2.0%, fish stayed in the river for some
time, had diseased individuals, whose number increased to
8-12%. High density of pink salmon and high water tempera-
ture caused the increase of number of diseased fish® .

To get strong young fish at hatcheries it is necessary to
isolate infected matured individuals, to disinfect eggs before
putting for incubation at hatchery and to disinfect hatchery
equipment.

GENERAL SEPTICEMIA

This disease is caused by bacteria Aeromonas hidrophila
and characterized with signs of haemorrhagic septicima: insult
on body surface and internal organs, necrosis of muscular
tissues with ulcers appearing, inflammation of interna
organs. Septicemia with salmons has got wide spread. The
share of infected fish changed through years in sea catches
from 1 to 6%, in river catches up to 12%. The disease is
caused by various dress factors - high water temperature,
change of fish population density, water pollution® .

Preventive measures are the following: isolation of infected
fish and prophylactic processing of eggs and fry at hatcheries.

PSEUDOMONOS

This desease is caused by bacteria of Pseudomonas. It
brings great damage when culturing salmon. A high mortality
of fry can occur in acute case of this disease. Pathogenesisis
characterized by clinical signs of inflammation of intestine
(enteritis) 1 . Preventive measures is to foresee prophylactic
actions and medicina therapy with certain determination of
bacteria sensibility to antibiotics'® .
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