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Incidence of Fish Pathogenic Viruses among Anadromous Salmonid

in Northern Part of Japan (1976 - 1986)
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and Takahisa Kimura*?

Abstract

From September 1976 to November 1986, we collected 5,058 ovarian fluid specimens from 5
species of 10,028 females and 21 seminal specimens from 2 species of 155 males of mature salmo-
nid fish, including to masu (Oncorhynchus masu), chum (O.keta), pink (0. gorbuscha), kokanee salmon
(0. nerka) and rainbow trout (Salmo gairdneri) from 26 catching stations located in Hokkaido and 5
places in Honshu (the main island of Japan), 6 hatcheries in Hokkaido and 7 in Honshu and 10 fish
farms and 1 lake in Hokkaido. Also, 161 mixed kidney and spleen specimens were taken from 805
of these fish. Furthermore, 139 tumor tissues observed among 4,288 fish were employed for virus
inspection. Blood smears prepared from 660 fish were employed in microscopical examination for
evidence of VEN, and thin sections of blood of these were observed by electron microscopy.

Four viruses have been isolated during the course of this investigation. IHNV was found in ova-
rian fluid of chum salmon from Abashiri River in 1976. During the period from 1976 through
1986, IHNV has been recovered 9 times from fish at 7 collection sites. OMV was first discovered
in 1978 from masu salmon at Otobe Salmon Hatchery. At all sites permitting collection of 60 speci-
mens with the exception of 3 hatchery, OMV has subsequently been isolated from ovary fluid or
from epithelial tumor tissue around the mouth of mature masu salmon. It has not been found in the
other species of fish, Incidence of OMV has decreased since we suggested iodophore treatment at

the eyed egg stage. CSV was isolated from the kidney of healthy chum salmon at Tokushibetsu

AR S 07+ %5 5L 53087

I K S 2 B 2

Fé ( Laboratory of Microbiology, Faculty of Fisheries,Hokkaido University, Minato,

3-1-1, Hakodate 041 JAPAN)

FEKBEITACHEE & 07 - £ 3 58 ( Hokkaido Salmon Hatchery, Fisheries Agency of Japan, 2-2 Nakanoshima,
Toyohira, Sapporo 062 JAPAN)

*IAG i N K PEE AL 5B T HE (Mashike Branch of Hokkaido Fish Hatchery, Shokanzawa- mura, Mashike, Hok-
kaido 077-02 JAPAN)



Wk - UERE - AT - AR

Hatchery in 1978 but during the period from 1979 through 1986, CSV has not been found from
mature fish. IPNV was isolated from tumor tissue of masu salmon at Aomori Prefectural Fisheries
Experimental Station in 1981, at this time I[HNV and OMV were isolated from the same tumor
Lissue.

Evidence for the presence of a fifth virus was found in the erythrocytes of chum and pink salmon
taken in waters along the Okhotsk coast. Cytoplasmic particles with hexagonal profiele were found

in the erythrocytes by electron microscopy. This virus has not yet been isolated in cell cultures.
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Waters in Hokkaido and northern part of Japan where salmonid population
were sampled and analyzed for the presence of IHNV, IPNV, OMV, or CSV
and coastal waters of Okhotsk Wherecertain species were examined for VEN,
1976-1986.
(2 ! Private fish farm, R ! River, H : Hatchery, L : Lake,
P. F. E. S. I Prefectural fisheries Experimental Station.

Fig. 1.
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Table 1, The result of virus inspection of ovarian fluid collected from mature salmonids in 1976

Sampling Number of Virus
- S Species
Place Date Fish  Samples Isolation (Name)

Bifuka* 19. Sep. 60 6 Yamabe *! None -
Kamikawa - D* 20. Sep. 100 10 Yamabe None
Nakashibetsu* 21. Sep. 100 10 Yamabe None
Sarabetsu* 22. Sep. 100 10 Yamabe None

Memuro* 23. Sep. 100 10 Yamabe None

Hidaka - K* 24. Sep. 100 10 Yamabe None

Hidaka - S* 24, Sep. 100 10 Yamabe None

Abashiri R. 14. Nov. 100 10 Chum*? None

Abashiri R, 6. Dec. 100 10 Chum 1/10 (IHNV)

860 86

Total

*

*1

- Private fish farm located in this place.
. Yamabe, landlocked masu salmon (Oncorhynchus masou),
*2 1 Chum salmon (Oncorhynchus keta).
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Table 2, The result of virus inspection of ovarian fluid collected from mature salmonids in 1977,

Sampling Number of Virus
— Species

Place Date Fish  Samples Isolation (Name)
Nishiokkope* 20. Sep. 100 10 Yamabe* None
Nakashibetsu* 21. Sep. 100 10 Yamabe None
Memuro* 23. Sep. 100 10 Yamabe None
Hidaka-S* 25. Sep. 100 10 Yamabe None
Hidaka-K* 25. Sep. 100 10 Yamabe None
Chitose R. 7. Oct 100 10 Chum* None
Tokachi R. 24. Oct. 100 10 Chum None
Nishibetsu R. 16. Nov. 50 5 Chum None
Yuurappu R. 25. Nov, 100 10 Chum 1/10 (IHNV)
Tokoro R. 8. Dec. 160 16 Chum None

Total 1,010 101

* 1 See Table 1.
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Table 3. The result of virus inspection of ovarian fluid and seminal fluid collected from mature salmonids in

1978.
Sampling Number of . Virus -
- Species Sample
Place Date Fish  Samples [solation (Name)
Memuro* 1. Mar. 100 10 Rainbow  Ov None
Kamikawa—A* 2. Mar. 100 10 Rainbow*! Qy*2 None
Kamikawa—D* 3. Mar. 100 10 Rainbow  Ov None
Otobe H. 13. Sep. 50 30 Yamabe  Ov 4/30  (OMV)
Mori H. 14. Sep. 100 10 Yamabe  Ov 6/10 (IHNV)
Mori H. 14. Sep. 100 10 Yamabe  Se*3 None
Shakotann* 16. Sep. 100 10 Yamabe  Ov None
Nakashibetsu* 18. Sep. 100 10 Yamabe  Ov None
Hidaka—K* 20. Sep. 100 10 Yamabe  Ov None
Hidaka—S 20. Sep. 100 10 Yamabe Ov None
Tokachi R. 17. Oct. 100 10 Chum Owv None
Chitose R. 21. Oct. 100 10 Chum Ov None
Tokushibetsu R. 23. Oct. 75 15 Chum Ov None
Tokushibetsu R. 23. Oct. 75 15 Chum Se None
Nishibetsu R. 17. Nov. 100 10 Chum Ov None
Yuurappu R. 11. Dec. 100 10 Chum Ov None
Tsugaruishi R. 22. Dec. 150 30 Chum Ov None

Total 1,590 266

* 1 See Table 1~ 2.

*1'> Rainbow trout (Salmo gairdneri) .
- Ovarian fluid.

: Seminal fluid.

*2

*3
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Table 4. The result of virus inspection of ovarian fluid collected from mature salmonids in 1979.

Sampling . Number of Virus

- Species

Place Date Fish  Samples Isolation (Name)
Otobe H. 16. Sep. 60 60 Yamabe* 4/60 (OMV)
Nobusha R. 17. Sep. 57 19 Masu* None

Mori H. 19. Sep. 60 60 Yamabe None

Otobe H. 26. Sep. 60 60 Yamabe 8/60 (OMV)
Shakotan* 26. Sep. 300 30 Yamabe 1/30 (OMV)
Shibetsu R. 16. Oct. 70 14 Chum* None

Ichani R. 17. Oct. 50 10 Pink *! None
Toshibetsu R, 19. Oct. 90 30 Chum None

Kushiro R. 19. Oct. 60 12 Chum None

Assabu R, 8. Nov. 90 30 Chum None

Shari R. 9. Nov. 60 12 Chum None
Shiriuchi R. 15. Nov. 18 9 Chum None
Shikotsu L.H. 16. Nov. 120 24 Kokanee*? None

Hekiriji R. 16. Nov. 58 29 Chum None
Yuurappu R. 17. Nov. 59 59 Chum None
Shikotsu L.H. 21. Nov. 60 12 Kokanee None
Abashiri R. 28. Nov. 48 12 Chum None

Horonai R. 29. Nov. 60 12 Chum None
Tokushibetsu R. 30. Nov. 40 20 Chum None
Tsugaruishi R, 16. Dec. 144 48 Chum None

Hei R. 16. Dec. 51 17 Chum None

Total 1,615 579 o

* . See Table 1 ~3.
*!'1 Pink salmon (Oncorhynchus gorbuscha) .

*2 ! Kokanee salmon, landlocked sockeye salmon (Oncorhynchus nerka) .
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Table 5. The result of virus inspection of ovarian fluid collected from mature salmonids in 1980,

Sampling Number of Virus
Species .

Place Date Fish  Samples Isolation (Name)
Shari R. 3. Sep. 60 20 Masu* 1/20 (OMV)
‘Shari R. 3. Sep. 54 18 Pink * None
Okkope R. 4. Sep. 45 15 Masu None
Kitamihorobetsu R. 5. Sep. 12 6 Masu None
Kitamihorobetsu R. 5. Sep. 18 9 Pink None
Tokushibetsu R. 5. Sep. 57 19 Pink None
Mori I 9. Sep. 60 30 Yamabe* NONe
Nobusha R. 13. Sep. 9 9 Masu None
Otobe H. 16. Sep. 90 30 Yamabe 3/30 (OMV)
Shakotan* 23. Sep. 60 20 Yamabe None
Otobe H. 24, Sep. 90 30 Yamabe 6/30 (OMV)
Shiribetsu R. 24, Sep. 60 20 Masu None
Shiodomari R. 9. Oct. 20 20 Masu None
Towada L. H. 28. Oct. 60 30 Kokanee* 1/30 (IHNV)
Tokushibetsu R. 9. Oct. 60 12 Chum* None
Tokushibetsu R, 29. Oct. 30 6 Pink None
Horonai R. 29. Oct. 30 6 Chum None
Abashiri R. 30. Oct. 60 12 Chum None
Shari R. 31. Oct. 60 12 Chum None
Aomori P. F. E. S, 1. Dec. 60 12 Rainbow * 1/12 (IHNV)

Total 995 336

* 1 See Table 1 ~4 .
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Table 6. The result of virus inspection of ovarian fluid collected from mature salmonids in 1981,

Sampliné Number of Virus
: S S Species

Place Date Fish  Samples [solation (Name)
Nobusha R. 17. Sep. 47 47 Masu* None
Shiribetsu R. 18. Sep. 57 57 Masu None
Otobe H, 21. Sep. 42 42 Masu 6/42 (OMV)
Assabu R 15. Oct. 46 46 Chum* None
Toppu R. 15. Oct. 6 6 Chum None
Tokushibetsu R. 4. Nov. 60 12 Chum None
Tokushibetsu R. 4. Nov. 30 6 Pink * None
Horonai R. 4. Nov. 60 12 Chum None
Horonai R. 4. Nov. 30 6 Pink None
Abashiri R, 5. Nov. 60 12 Chum None
Shari R. 6. Nov. 60 12 Chum None
Shari R. 6. Nov. 30 6 Pink None
Towada L.H. 13. Nov. 100 20 Kokanee* 14/20 (IHNV)
Miomote R. 3. Nov. 10 10 Chum None
Aomori PFES. 11. Dec. 60 12 Rainbow * 5/12 (IHNV)

Total 698 306

* ! See Table]l — 4,
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Table 7, The result of virus inspection of ovarian fluid from mature salmonids in 1982,

Sampling Number of Virus
— —_— Species

Place Date Fish  Samples Isolation (Name)
Shari R. 4. Sep. 50 50 Masu* None
Otobe H. 9. Sep. 14 14 Yamabe* 3/14 (OMV)
Mori H. 10. Sep. 58 58 Yamabe 1/58 (OMV)
Shiribetsu R. 15.Sep. 60 60 Masu 4/60 (OMV)
Nobusha R. 16. Sep. 28 28 Masu None
Aomori PF.ES. 16. Sep. 26 26 Masu 3/26 (OMV)
QOippe R. 16.Sep. 9 9 Masu 3/ 9 (OMV)
Shakotan* 24, Sep. 60 60 Yamabe 1/60 (OMV)
Towada L.H. 8.0ct. 40 40 Kokanee* 39/40 (IHNV)
Jintsu R, 19. Oct. 14 6 Masu None
Miomote R. 20, Oct. 4 2 Masu None
Toya L.H. 27.0ct. 51 51 Kokanee None

Total 414 404
* 1 See Tablel — 4.
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Table 8. The result of virus inspection of ovarian fluid collected from mature salmonids in 1983,

Sampling Number of Virus
—_ — Species

Place Date Fish  Samples Isolation (Name)
Shari R. 29. Aug. 60 60 Masu* 31/60 (OMV)
Shari R. 29. Aug. 60 60 Masu None
Mori H. 14. Sep. 60 60 Yamabe* None
Otobe H. 16. Sep. 23 23 Yamabe 14/23 (OMV)
Nobusha R. 16. Sep. 33 33 Masu None
Shokanbetsu R. 16. Sep. 18 18 Masu None
Shiribetsu R. 19. Sep. 60 60 Masu None
Shakotan* 22. Sep. 60 60 Yamabe 4/60 (OMV)
Fuuren R, 22. Sep. 60 60 Masu 10/60 (OMV)
Bettoga R. 22. Sep. 39 39 Masu None
Otobe H. 24. Sep. 60 60 Yamabe 45/60 . (OMV)*!
Oippe R. 12. Oct. 14 14 Masu 6/14 (OMV)
Tsugaruishi H. 7. Nov. 60 60 Yamame None
Shikotsu L.H. 10. Nov. 60 60 Kokanee* None
Chuuzenjiko H. 21. Nov. 60 60 Rainbow* 5/60 (IHNV)
Nikkou H. 21. Nov., 32 32 Rainbow None
Tsugaruishi R. 15. Dec. 120 120 Chum* None

Total 879 879 .

* See Tablel ~— 4.
*I'2 Virus infectivity was ranged from 10'#to 102 "TCIDg/mé.
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Table 9. The result of virus inspection of ovarian fluid collected from mature salmonids in 1984.
Sampling Number of . Virus B
= — Species
Place Date Fish  Samples Isolation (Name)
Shari R. 5. Sep. 60 60 Masu* None
Mori H. 15. Sep. 60 60 Yamabe* None
Nobusha R. 17. Sep. 2 2 Masu None
Nobusha H. 17. Sep. 60 60 Yamabe None
Shokanbetsu R. 17. Sep. 8 8 Masu None
Shiribetsu R. 21. Sep. 29 29 Masu None
Shakotan* 22. Sep. 34 34 Yamabe 14/34 (OMV)
Shiribetsu R. 27. Sep. 32 32 Masu 1/32 (OMV)
Shari R. 27. Sep. 60 60 Chum* None
Iwaobetsu R. 27. Sep. 60 60 Pink* None
Chitose R. 5. Oct. 60 60 Chum None
Chitose R. 11. Oct. 60 60 Chum None
Qippe R. 17. Oct. 8 8 Masu None
Chitose R. 1. Nov. 60 60 Chum None
Shari R. 28. Nov. 60 60 Chum None
Abashiri R. 28. Nov. 60 60 Chum None
Tsugaruishi R. 21. Dec. 60 60 Chum None
Total 773 773 -

* ! See Tablel ~ 4.,
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19855 L U19864F DR & RIAIIR L 220 & O MALHERS K FER LS, IR KT K 2 580,
BRI, WCRBOKFERBR O Y X, ¥~ 2Dz 2 5 R2URCHEEHED 5 FRAD b OMV
Do s R,

"R‘Hﬂﬁﬁ#é@?{»lﬂﬁ:w%¢#%w&¢mﬁﬁfﬁﬁ®ﬁﬁwm_ﬁmm,ﬂﬁm,ﬁg
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Table10, The result of inspection of ovarian {luid collected from mature salmonids in 1985

Sampling Number of Virus
; Species .

Place Date Fish  Samples Isolation (Name)
Shari R. 3. Sep. 60 60 Masu* 24/60 (IHNV )*
Nobusha R. 18. Sep. 33 33 Masu None
Shokanbetsu R, 18. Sep. 60 60 Masu None
Shiribetsu R, 22. Sep. 60 60 Masu None
Kumaishi H. 24. Sep. 60 60 Yamabe* None
Mori H. 25. Sep. 60 60 Yamabe None
Chitose R. 26. Sep. 60 60 Chum* None
Abashiri R. 16. Oct. 60 60 Chum None
Abashiri R. 16. Oct. 60 60 Pink* None
Shari R. 16. Oct. 60 60 Chum None
Iwaobetsu R. 16. Oct. 60 60 Pink None
Shari R. 17. Oct. 60 60 Pink None
Oippe R. 21. Oct. 29 29 Masu None

Total 722 722

* See Tablel ~ 4.

*11 Virus infectivity was ranged from 10%'to 10* TCID s/ mf .
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Table11l. The result of virus inspection of ovarian fluid collected from mature salmonids in 1986.
Sampling Number of Virus
Species
Place Date Fish  Samples Isolation
Shari R. 4. Sep. 60 60 Masu* None
Shari R, 9. Sep. 44 44 Masu None
Nobusha R. 17. Sep. 60 60 Masu None
Shokanbetsu R. 17. Sep. 43 43 Masu None
Kumaishi H. 19. Sep. 60 60 Yamabe* None
Shiribetsu R. 25. Sep. 60 60 Masu None
Shari R. 15. Oct. 60 60 Pink* None
Shari R. 15. Oct. 60 60 Chum* None
Iwaobetsu R. 15. Oct. 60 60 Chum None
Tokachi R. 17. Oct. 60 60 Chum None
Chitose R. 2. Nov. 60 60 Chum None
Total 627 627

* ! See Tablel ~ 4,
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Table12, The result of virus isolation from tumor tissue collected from mature salmonids from 1981 to 1983.

Sampling * Number Tumor

— of observed Species Yims
Place Date fish fish Isolation ( Name)

Aomori P. F. E. § 21. Nov. '81 3 3 Yamabe * Yes (OMV)
Aomori P. F. E. S, 12. Dec. '81 1 1 Yamabe Yes (OMV, IHNV, IPNV)
Toya L. 25, Dec. '81 5 5 Masu* Yes (OMV)
Otobe H. 9. Sep. '82 14 3 Yamabe Yes (OMV)
Mori H. 10. Sep. '82 58 4 Yamabe Yes (OMV)
Shiribetsu R. 15. Sep. '82 60 4 Masu Yes (OMV)
Shakotan* 24, Sep. '82 60 4 Yamabe Yes (OMV)
Aomori P. F. E. S. 16. Sep. '82 55 27 Masu Yes (OMV)
Oippe R. 16. Sep. '82 9 0 Masu NT
Shari R. 29, Aug. '83 60 0 Masu NT
Shari R. 29. Aug. '83 66 1 Masu Yes (OMV)
Mori H. 14. Sep. '83 98 7 Yamabe Yes (OMV)
Otobe H. 16. Sep. '83 23 7 Yamabe Yes (OMV)
Shiribetsu R, 19. Sep. '83 60 0 Masu NT
Fuuren R. 22. Sep. '83 194 1 Masu Yes (OMV)
Bettoga R. 22. Sep. '83 39 0 Masu NT
Otobe H. 24, Sep. '83 68 6 Yamabe Yes (OMV)
Oippe R. 12. Oct. '83 14 0 Masu NT
Tsugaruishi H, 7. Nov. '83 60 0 Yamame NT
Total 1,137 72 o

* 1 See Tablel — 4 .
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Table13, The result of virus isolation from tumor tissue collected from mature salmonid in 1984,

Sampling Number  Tumor _ Virus
of observed Species .
Place Date fish fish Isolation (Name )
Otobe H. 24. Aug, "84 1,025 37 Yamabe* Yes (OMV)
Mori H. 15. Sep. '84 128 5 Yamabe Yes (OMV)
Nobusha R. 17. Sep. '84 2 0 Masu* NT
Nobusha H. 17. Sep. "84 128 2 Yamabe Yes (OMV)
Shokanbetsu R. 17. Sep. '84 8 0 Masu NT
Shakotan* 22. Sep. '84 159 2 Yamabe Yes (OMV)
Shari R, 27. Sep. '84 60 0 Chum* NT
Iwaobetsu R. 27. Sep. '84 60 0 Pink* NT w,
Oippe R. 17. Oct. '84 8 0 Masu NT
Shari R. 28. Nov. '84 60 0 Chum NT
Abashiri R. 28. Nov. '84 60 0 Chum NT
Tsugaruishi R. 21. Dec. '84 60 0 Chum NT
Total 1,758 46 N

* See Tablel ~ 4.
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Table14, The result of virus isolation from tumor tissue collected from mature salmonids from 1985 to 1986,

R Sampling Number Tumor . Virus
- - of observed Species .
Place Date fish fish [solation { Name )
Shari R. 3. Sep. '85 60 0 Masu* NT
Nobusha R. 18. Sep. '85 33 1 Masu Yes (OMV)
Shokanbetsu R. 18. Sep. '85 60 0 Masu NT
Shiribetsu R. 22. Sep. "85 60 0 Masu NT
Kumaishi 24. Sep. '85 60 0 Yamabe* NT
Mori H. 25. Sep. '86 60 0 Yamabe Yes (OMV)
Chitose R. 26. Sep. '85 60 0 Chum* NT
Abashiri R. 16. Oct. '85 60 0 Chum NT
Abashiri R. 16. Oct. "85 60 0 Pink* NT
Shari R. 16. Oct. "85 60 0 Chum NT
Iwaobetsu R. 16. Oct. '85 60 0 Pink NT
Shari R. 17. Oct. '85 60 0 Pink NT
Oippe R. 21. Oct. '85 29 0 Masu NT
Yamagata P.F.E.S. 21. May. 86 1 1 Yamame* Yes (OMV)
Shari R. 4. Sep. '86 60 0 Masu NT
Shari R. 9. Sep. '86 44 0 Masu NT
Nobusha R. 17. Sep. '86 60 0 Masu NT
Shokanbetsu R. 17. Sep. '86 100 3 Masu Yes (OMV)
Kumaishi H. 19. Sep. '86 60 0 Yamabe NT
Shiribetsu R. 25. Sep. '86 60 0 Masu NT
Gifu P. F. E. S. 15. Oct. 86 3 3 Yamame Yes (OMV)
Shari R. 15. Oct. '86 60 0 Pink NT
Shari R, 15. Oct. '86 60 0 Chum NT
Iwaobetsu R. 15. Oct. '86 60 0 Pink NT
Tokachi R. 17. Oct. '86 60 0 Chum NT
Chitose R. 2. Nov. '86 60 0 Chum NT
Total 1,393 21

* > See Tablel ~ 4,
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Table15. Result of virus inspection of kidney and spleen sample of mature salmonids collected from 1978 to

1981.
Sampling Number of Virus
- : Species )
Place Date Fish  Samples Isolation (Name)
Tokushibetsu R. 23. Oct. '78 75 15 Chum* 1/15 (CSV)
Tsugaruishi R, 22. Dec. '78 60 12 Chum None
Tsugaruishi R, 16. Dec. '79 60 20 Chum None
Tokushibetsu R. 29. Oct. '80 100 12 Chum None
Tokushibetsu R. 29, Oct. '80 30 6 Pink* None
Horonai R. 29, Oct. '80 60 12 Chum None
Abashiri R. 30. Oct. '80 60 42 Chum None
Shari R. 31. Oct. '80 60 12 Chum None
Tokushibetsu R. 4. Nov. '81 60 12 Chum None
Tokushibetsu R. 4. Nov, 81 30 6 Pink None
Horonai R. 4. Nov, '81 60 12 Chum None
Horonai R. 4, Nov. '81 30 6 Pink None
Abashiri R. 5. Nov. '81 60 12 Chum None
Shari R. 6. Nov. '81 60 12 Chum None
Shari R. 6. Nov. '81 30 6 Pink None
Otobe H. 16. Sep. '83 23 23 Masu* ' None
Total 828 174

* 1 See Tablel ~ 1.
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Tablel6. Result of observation of erythrocyte samples of mature salmonids collected from 1980 1o 1983,

Sampling Number of ) Observe the
— Species

Place Date Fish  Samples inclusion bodies
Tokushibetsu R. 29. Oct. '80 60 60 Chum* None
Tokushibetsu R. 29. Oct. '80 30 30 Pink * None

Horonai R, 29. Oct. "80 60 60 Chum None

Abashiri R, 30. Oct. '80 60 60 Chum 1/60 (VEN)

Shari R. 31. Oct. '80 60 60 Chum None

Nobusha R. 17. Sep. '81 30 30 Masu* None

Tokushibetsu R. 4. Nov. "81 60 60 Chum 3/60 (VEN)
Tokushibetsu R. 4. Nov. '81 30 30 Pink 9/30 (VEN)
Horonai R. 4. Nov. '81 60 60 Chum 2/60 (VEN)
Horonai R. 4. Nov. '81 0 30 Pink 3/30 (VEN)
Abashiri R, 5. Nov. '81 60 60 Chum 1/60 (VEN)

Shari R. 6. Nov. '81 60 60 Chum 2/60 (VEN)

Shari R. 6. Nov. '81 30 30 Pink 2/30 (VEN)
Tsugar.uishi R. 15.. Dec. '83 60 60 Chum None o
Total 660 660 o

* I See Table 1 — 4.
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IPNV, and CSV were isolated; and coastal waters where VEN infected fish
was found, 1976-1986.
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