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Introduction

Fig.1 Anomaly of sea surface temperature in September around Hokkaido. 
(from Home page of Japan Meteorological Agency)

• Chum salmon return to Hokkaido from September, but recent sea 
water temperatures were often higher than the historic average.

• In 2012, the year of extreme high SST, the number of chum 
salmon landed in mid-September was too low compared to other 
years, but in late September, the number of landings quickly 
increased.

• To determine the effects of sea water temperature on commercial 
landings, the responses of migrating chum salmon to sea water 
temperature need to be elucidated.

Fig.2 Number of chum salmon landed by 
set-net fishery on the Okhotsk coast from 
September to November. 

Method

Fig.3   Photographs show steps of tagging and release of fish.

Research vessel “Hokuyo-maru” Counting number of chum salmon. Fishing for chum salmon with a lure.

Tagging on chum salmon with an archival tag. Swimming depth and ambient water temperature 
were recorded at 30 seconds intervals.

• The tagging experiment was conducted in the Okhotsk Sea in early September of 
2016 and late August of 2017, 2018 and 2019 by a research vessel “Hokuyo-
maru” of the Wakkanai Fisheries Research Institute.

• Fishing chum salmon was conducted at night with fishing light. Chum salmon 
that appeared were counted the number and fished with a lure with raw bait on 
the hook. The captured fish were tagged with an archival tag (Bio-logging Data-logger, 

AI technology Inc., Tokyo, Japan) on the base of dorsal fin and released. 
• The tagged fish were recaptured in the coastal areas or rivers.
• At the fishing sites, the vertical distributions of the sea water temperature and 

salinity were measured using CTD (Seabird SBE9plus, Sea-Bird Electronics, Inc., Bellevue, 

WA, USA).

Tagging experiment in the Okhotsk Sea

Date of release
No. of fish

released
No. of fish
recaptured

Elapsed days
From release

Range of recapture

5-7 Sep. 2016 14 6 3 - 13 Esashi - Shari

28-30 Aug. 2017 14 2 9 - 21 Shari

28-31 Aug. 2018 10 1 20 Sakhalin Island

26-29 Aug. 2019 25 11 3-13 Oumu - Shari

Results

Table 1  Date of release, number of chum released and recaptured and the elapsed days from release to recapture.

• In 2016, 2017, 2018 and 2019, 14, 14, 10 and 25 fish 
were tagged and released, with 6, 2, 1 and 11 fish 
recaptured in each year.

• Multiple chum salmon and pink salmon were caught 
60 to 90 kilometers from shore.

• Many tagged fish were recaptured at the Okhotsk 
coast, Hokkaido, except the fish that was in 2018, 
which was recaptured in the southwestern region of 
Sakhalin Island.

• The average elapsed days until the recapture of tagged 
fish released in early September 2016 and late August 
2019 was 7.5 and 6.8 days, respectively.
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Fig.4  Map of  sites where released in 2016 ( ) , 2017 (   ) ,  2018 (   ) and 
2019 (  ) and recaptured in 2016 ( ) , 2017 (   ) , 2018 (   ) and  2019 (   ). 
The arrows indicate released and recaptured points of fish in Fig.5, 6 and 7.

Swimming depth and water temperature by the tagged chum salmon 
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Fig.5 The experienced sea water temperature and the 
swimming depth by the chum salmon tagged with ID 
number 48 in 2016.
FL :77.0 cm, BW : 5.3 kg, SEX : male, Age : 5

Fig.6 The experienced sea water temperature and the 
swimming depth by the chum salmon tagged with ID number 
17 in 2017. (  Archival tag in 2017 can only measure the depth 
to about 200m. )
FL :68.0 cm, BW : 4.2 kg, SEX : female, Age : 6

Fig.7 The experienced sea water temperature and the 
swimming depth by the chum salmon tagged with ID 
number 16 in 2019.
FL :66.0 cm, BW : 3.9 kg, SEX : female, Age : 4

• Fish 48 was released on 6 Sep. and recaptured on 14 Sep. 2016 by set-net fishery in Yubetsu. Fish 17 was released on 28 Aug. and 
recaptured on 6 Sep. 2017 in Shari. Fish 16 was released on 27 Aug. and recaptured on 6 Sep. 2019 in Tokoro.

• Fish 17 and 16 were periodically moving on the surface at night and at depths of over 100 meters during the day. Fish 48, on the other 
hand, did not have a distinct periodic migration.

• The average water temperature experienced by Fish 48, 17 and 16 at depths below 10 m were 17.6 ºC, 17.5 ºC and 17.8 ºC, respectively.

Fig.8 Sea water temperature contours of surface and depth of 50 m on the tagging experiment in 2016 and 2019. 

• At the release sites, average sea surface temperature in early Sep. 2016, late Aug. 
2017 and 2019 were 17.2 ºC, 16.8 ºC and 13.9 ºC, respectively.

• Figures also show that the surface sea water temperature in late Aug. 2019 was 
lower than that in early Sep. 2016.

• The sea water temperature at a depth of 50 m in early Sep. 2016 and late Aug. 
2019 was about same.
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Summary
 Chum salmon were tagged with archival tags and 

released in the Okhotsk Sea, eastern Hokkaido in 
early September 2016 and late August 2017, 
2018 and 2019.

 Most of the tagged fish were recaptured along the 
Sea of Okhotsk coast in Hokkaido.

 The fish released in late August 2017 and 2019 
repeated clear diel vertical migration, while in 
early September 2016 was not clear.

 The average water temperature experienced by 
two groups of fish at depths below 10 m were 
about same.

 Sea surface temperature and at a depth 50 m in 
early September 2016 and late August 2019 were 
also about same.

 Difference in swimming behavior of fish with 
different release timing did not seem to be related 
to ambient water temperature at that time.

 The year of the survey, differences in maturity, 
and changes in water temperature until recapture 
must also be considered.
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