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Seasonal changes in age and maturity of chum salmon Oncorhynchus keta landed on fishermen’s cooperative

associations in Hokkaido

KryosHt KASUGAT*

Doto Research Center, Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,

Nakashibetsu, Hokkaido 086-1164, Japan

The age and maturity of chum salmon Oncorhynchus keta, which landed on 17 fishermen’s cooperative associations in

Hokkaido were surveyed between 2004 and 2014. Sexual maturity based on body color of each fish was recorded, and the

scales were removed from 50 females and 50 males from each survey site once a month between September and November

each year. Age and proportion of mature fish were analyzed for all specimens grouped by sex, catch date (ten days interval),

and survey site throughout the duration of the survey. With the change of seasons, the mean ages of the fish decreased in

eastern Hokkaido, and the number of mature fish increased at the many survey sites in the Nemuro region and the Pacific

Ocean coast, for both sexes.
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Fig.1 Regions for fishery management in Hokkaido waters and fishermen’s cooperative
associations where landed chum salmon were examined for age and maturity in this study.
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Table 1 Number of chum salmon examined for age and maturity in this study, which were caught between 2004 and 2014 in
Hokkaido. Each cell indicates the number of female/number of male, respectively.
Region ' Season September October November Total
Survey site carly mid- late early mid- late carly mid- late
Japan Sea Hiyama 400/400  50/50 400/400 150/150 2,000
Iwanaigun 50/50  500/499 550/549 2,199
Yoichigun 416/400 200/198  298/282 299/299 2,394
Ishikariwan ~ 205/245 397/454 747/743  697/693 196/204 4,581
Kitarumoi 150/150 600/600  600/600 150/150 3,000
Wakkanai 467/507 162/159  271/294 302/217 2,379
Okhotsk Esashi 100/100 791/765 394/406 250/250 199/201  449/450 4355
Mombetsu 551/550 450/450 100/100  548/540 3,289
Abashiri 650/650 101/96  600/600  50/50 550/549 3,896
Nemuro Shibetsu 350/350 300/300 149/150  300/300 450/446 496/504  100/100 4295
Nemuro 380/397 126/150 552/547 486/493 3,131
East Pacific Shiranuka 200/200 349/347 350/350 200/200 190/163  299/271 3,119
Hiroo 450/450 350/350 650/649 100/100 549/551  200/200 4,599
West Pacific ~ Hidakachuo 349/349 150/148  100/100 649/650 150/150  200/200 522/508 4225
Muroran 99/100  650/650 50/50  254/346 349/349  341/350 389/385 4362
Mori 541/532 286/299 240/249  350/350 100/100 100/100 3,247
Kamiisogun 547/550 483/500  50/50 50/50  450/450  50/50 3,280
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Fig.2 Seasonal changes in the mean age of female and male chum salmon landed on each fishermen’s cooperative associations

of Hokkaido. Open circles and closed triangles indicate female and male, respectively. JS: Japan Sea Region; OK:
Okhotsk Region; NE: Nemuro Region; EP: Eastern Pacific Region; WP: Western Pacific Region.
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Table 2 Spearman’s correlation coefficients between season code and mean age or proportion of mature fish for each sex of
chum salmon caught at each survey site between 2004 and 2014 in Hokkaido. Shaded values are statistically

significant.
Mean age Proportion of mature fish
Region Survey site Female Male Female Male

p p value p p value p p value p p value

Japan Sea Hiyama -0.543 0.030 -0.460 0.073 0.160 0.569 -0.229 0411
Iwanaigun -029%4 0.237 -0.583 0.011 0.124 0.624 -0.113 0.654

Yoichigun -0.509 0.031 -0.291 0.242 0.043 0.866 0.295 0.234

Ishikariwan -0.357 0.073 -0.324 0.107 -0.281 0.174 -0.099 0.638

Kitarumoi -0.509 0.016 -0.406 0.061 -0.056 0.804 0.437 0.042

Wakkanai -0.150 0.540 -0.509 0.026 -0.124 0.614 0.259 0.284

Okhotsk Esashi -0.455 0.011 -0.636 < 0.001 0.240 0.202 0.235 0211
Mombetsu -0.858 < 0.001 -0.761 < 0.001 0235 0.237 0.184 0.358

Abashiri -0.748 < 0.001 -0.748 < 0.001 0.347 0.060 0314 0.091

Nemuro Shibetsu -0.798 < 0.001 -0.691 < 0.001 0.565 < 0.001 0.647 < 0.001
Nemuro -0.788 < 0.001 -0.859 < 0.001 0.613 < 0.001 0258 0.194

East Pacific Shiranuka -0.510 0.008 -0.669 < 0.001 0.811 < 0.001 0.699 < 0.001
Hiroo -0.407 0.032 -0.394 0.039 0.644 < 0.001 0.388 0.042

West Pacific ~ Hidakachuo 0.006 0.973 -0.010 0.955 0.345 0.062 0.502 0.006
Muroran 0.115 0.553 -0.282 0.138 0.591 < 0.001 0.512 0.005

Mori -0.117 0.561 -0.133 0.508 0.427 0.026 0.581 0.001

Kamiisogun 0.100 0.620 -0.250 0.208 0.691 < 0.001 0.676 < 0.001
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Fig.3 Seasonal changes in the proportion of mature female and male chum salmon that landed on each fishermen’s cooperative

associations of Hokkaido. Symbols and abbreviations are the same as in Fig.2.
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