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Characteristics of body size of chum salmon returning to Okhotsk rivers in Hokkaido

YASUYUKI MIYAKOSHI", DAISEI ANDO, MakoTo FUJIWARA, MITSURU TORAO, HIROFUMI HAYANO AND
HiroxkAzu URABE

Hokkaido Research Organization, Salmon and Freshwater Fisheries Research Institute, Eniwa, Hokkaido, 061-1433,
Japan

Fork length, body weight, and age of chum salmon Oncorhynchus keta returning to 7 rivers in the Okhotsk Sea region were
measured, 2010-2012. Mean fork lengths of chum salmon were larger in the western region than those in the central or the eastern
regions. Also, in many rivers, fork lengths were different among run timings; larger for fish captured in earlier timing (August and
September) and smaller for fish captured in the later timing (November and December). When fork lengths of chum salmon of the
same ages (age-4 and age-5) captured in October were compared, the difference of fork lengths among rivers was smaller, but was
significant. In 2012, body sizes of chum salmon returning to Hokkaido were small, and the differences of fork lengths among rivers
were not significant for all ages and sexes. When body sizes of chum salmon returning to rivers were compared, age and run timing

should be taken into account.
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Fig. 1 Geographic regions for chum salmon enhancement program in Hokkaido. Locations of rivers where body sizes of chum

salmon were measured are indicated.
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Table T Numbers and age composition of chum salmon captured in the rivers in the Okhotsk region of Hokkaido, 2010-2012

River Year Number of fish captured Estimated number of fish by age Estimated age composition (%)
Female Male Total Age-2 Age-3 Age-4 Age-5 Age-6 Age-7 Age-2 Age-3 Age-4 Age-5 Age-6 Age-7  Total
Eastern Region
2010 384,286 359,430 743,716 0 14,263 378,414 307,070 43,969 0 0.0 1.9 509 413 5.9 0.0 100.0
Shari R. 2011 243,485 244912 488,397 0 9,009 262,203 182,968 32,520 1,697 0.0 1.8 537 375 6.7 0.3 100.0
2012 286,554 321,109 607,663 0 14,067 216,012 369,215 8,369 0 0.0 23 355 608 1.4 0.0 100.0
2010 160,005 168,827 328,832 0 28430 214,402 76,738 9,134 127 0.0 86 652 233 2.8 0.0 100.0
Abashiri R. 2011 283,584 295366 578,950 0 20469 366,866 186,895 3,261 1,458 0.0 35 634 323 0.6 0.3 100.0
2012 312,833 366,830 679,663 0 16,219 336,175 321,436 5,832 0 0.0 24 495 473 0.9 0.0 100.0
Central Region
2010 76,366 72,998 149,364 138 11,824 77,002 48262 11,934 204 0.1 79 516 323 8.0 0.1 100.0
Tokoro R. 2011 77,066 73,057 150,123 0 17,362 92,674 37,983 2,104 0 0.0 116 617 253 1.4 0.0 100.0
2012 99,000 104,950 203,950 0 4207 132,754 63,855 3,129 6 0.0 2.1 651 313 1.5 0.0 100.0
2010 43,453 42,972 86,425 0 4,162 50,870 26,793 4,567 32 0.0 48 589 310 53 0.0 100.0
Yubetsu R. 2011 17,087 16,934 34,021 0 2,636 19,717 11,167 501 0 0.0 77 580 328 1.5 0.0 100.0
2012 28,566 30,492 59,058 0 1,466 39,153 17,420 1,018 0 0.0 25 663 295 1.7 0.0 100.0
2010 15,013 15,365 30,378 0 404 6,628 22,832 514 0 0.0 1.3 218 752 1.7 0.0 100.0
Horonai R. 2011 4,769 5,172 9,941 0 225 2,925 6,073 718 0 0.0 23 294 611 72 0.0 100.0
2012 15,016 16,612 31,628 0 339 7,029 23412 848 0 0.0 1.1 222 740 2.7 0.0 100.0
Western Region
2010 75,196 76,077 151,273 0 2,395 51,591 95,495 1,793 0 0.0 1.6 341 631 1.2 0.0 100.0
Tokushibetsu R. 2011 47,847 47,439 95,286 188 4,879 40,060 45,139 4,848 172 0.2 51 420 474 5.1 0.2 100.0
2012 142,702 135,100 277,802 0 10,643 165,242 94,503 7,415 0 0.0 38 595 340 2.7 0.0 100.0
2010 32,859 37,366 70,225 0 1,290 39,180 28,893 862 0 0.0 1.8 558 411 12 0.0 100.0
Tonbetsu R. 2011 46,092 59,705 105,797 0 6,328 86,272 12,033 1,163 0 0.0 6.0 815 114 1.1 0.0 100.0
2012 90,909 79,927 170,836 0 3,888 72,117 92,614 2,217 0 0.0 23 422 542 1.3 0.0 100.0
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Fig. 2 Numbers of chum salmon captured in the seven rivers in the Okhotsk Sea region from 2010 to 2012.



FAR—= ZWHARA ) Yo D f kY- X 25

Table 2 Mean and standard deviation of fork length of chum salmon captured in the rivers in the Okhotsk Sea region of
Hokkaido, 2010-2012

Female
Year Age Shari R. Abashiri R. Tokoro R. Yubetsu R. Horonai R. Tokushibetsu R. Tonbetsu R.
no mean + SD no mean * SD no mean + SD no mean * SD no mean + SD no mean * SD no mean + SD
Age-3 6 569 £ 35 29 58.6 = 48 35 582 + 47 13 585 = 48 3 523 + 21 1 61.0 + 0.0 21 615 + 26
Age-4 281 639 + 4.0 283 642 + 37 236 639 + 42 204 636 = 4.1 69 66.1 + 3.8 134 663 =+ 32 185 673 + 34
2010 Age-5 236 683 + 3.7 120 683 + 3.9 174 677 + 3.7 135 677 + 38 265 70.1 + 38 248 693 + 33 136 694 + 3.7
Age-6 23 706 + 38 12 680 = 3.6 50 698 + 3.1 41 706 + 33 5 708 + 32 7 699 = 52 5 708 £ 43
Age-7 2 669 + 12
Total 546 660 + 4.6 444 651 + 4.6 497 654 £ 49 393 656 + 49 342 698 + 44 390 682 + 3.6 347 678 £ 4.0
Age-3 5 554 £ 12 13 572 = 26 46 565 + 3.1 20 577 = 2.6 2 595 + 25 17 589 + 33 26 639 + 25
Age-4 224 627 + 38 311 623 = 39 297 620 + 34 173 622 + 3.7 42 642 + 3.1 214 638 = 3.6 279 657 £ 3.7
2011 Age-5 219 682 + 3.6 166 686 =+ 3.8 136 665 + 39 101 66.7 = 3.6 89 688 =+ 3.1 283 682 =+ 35 42 703 £+ 33
Age-6 46 693 + 32 5 641 + 24 15 68.1 + 24 5 696 = 3.0 10 675 + 42 24 70.1 = 3.1 1 715 £ 0.0
Age-7 2 688 + 28 + 2 700 £ 0.0
Total 496 657 + 47 495 643 + 49 494 629 + 4.6 299 635 + 45 143 673 + 4.1 540 663 + 43 348 66.1 £+ 39
Age-3 27 556 + 32 8§ 554 = 3.0 27 558 + 27 23 557 £ 26 3 580 + 29 23 581 + 38 6 613 + 27
Age-4 165 618 + 3.0 224 617 += 3.7 341 61.1 + 33 240 620 = 29 82 623 + 3.0 266 622 + 32 135 63.1 + 33
2012 Age-5 288 65.1 + 33 162 65.0 + 39 172 647 + 34 124 649 + 34 56 665 + 34 246 66.1 + 33 202 665 + 33
Age-6 19 679 + 41 2 669 £ 19 4 662 + 0.8 8 66.0 = 24 6 677 + 26 13 701 + 2.8 6 668 + 1.6
Age-7 1 649 + 0.0
Total 499 63.6 + 4.1 396 63.0 = 43 545 62.0 + 4.0 395 626 = 3.8 147 641 + 39 548 640 = 4.1 349 651 + 37
Male
Year Age Shari R. Abashiri R. Tokoro R. Yubetsu R. Horonai R. Tokushibetsu R. Tonbetsu R.
no mean + SD no mean * SD no mean *= SD no mean = SD no mean *= SD no mean = SD no mean *= SD
Age-2 1 465 + 00
Age-3 30 557 £ 35 52 591 + 46 54 577 + 49 33 580 + 38 7 571 + 37 10 619 + 64 19 659 + 33
2010 Age-4 264 665 + 58 265 66.7 + 4.7 248 663 + 53 194 67.0 + 48 93 703 + 43 140 69.7 + 3.7 210 704 + 3.1
Age-5 228 719 + 45 107 712 + 55 156 724 + 42 136 714 + 4.6 229 737 + 49 234 741 + 44 112 723 + 35
Age-6 23 743 + 43 15 721 = 43 39 723 + 52 31 737 = 35 9 763 + 49 8§ 718 = 18 5 722 + 23
Age-7 3 733 £ 3.1 1 640 + 0.0
Total 545 685 + 6.6 442 671 £ 6.1 498 67.7 £ 6.7 395 683 + 6.0 338 725 +£ 55 392 721 = 5.0 346 708 + 3.5
Age-2 1 530 = 0.0
Age-3 17 569 + 43 29 574 = 33 82 577 + 33 30 60.7 = 33 10 58.6 =+ 45 33 613 = 53 41 624 + 4.1
2011 Age-4 244 654 + 48 310 647 = 49 264 640 + 45 183 650 = 49 66 657 + 44 214 670 + 42 261 675 + 43
Age-5 184 723 + 5.0 152 717 = 53 136 69.7 + 4.7 81 70.6 = 54 95 707 + 44 223 721 £ 38 39 718 + 5.1
Age-6 45 753 £ 39 3 668 = 07 13 714 + 2.7 3 677 = 19 13 725 + 22 23 709 = 3.0 8 704 + 40
Age-7 2 745 0.5 1 740 = 0.0 +
Total 492 68.6 + 04 495 664 £ 63 495 647 £ 59 297 66.1 + 58 184 684 + 55 494 69.1 + 5.2 349 674 £ 49
Age-2
Age-3 77 552 + 32 23 565 = 35 42 556 + 35 27 563 = 3.1 12 562 + 3.8 44 584 = 34 19 6l1.6 + 43
2012 Age-4 157 642 = 5.0 214 643 = 46 348 632 + 4.7 237 649 =+ 3.7 80 643 + 4.0 238 647 = 40 171 649 + 40
Age-5 244 688 + 42 153 68.1 = 55 142 679 + 56 128 672 =+ 3.7 56 679 + 48 203 693 = 39 154 683 + 4.1
Age-6 18 723 + 58 4 722 £ 49 13 70.6 + 33 7 679 = 40 6 672 + 40 12 727 = 29 3 677 £ 52
Age-7

Total 496 654 + 6.6 394 654 + 5.7 545 640 + 59 399 65.1
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Fig.3 Mean fork lengths of chum salmon captured in seven rivers in the Okhotsk Sea region from 2010 to 2012.
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Fig.4 Mean and standard errors
from 2010 to 2012

of fork lengths of chum salmon by run timing captured in 7

rivers in the Okhotsk Sea region
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Fig.5 Mean and standard errors of fork lengths of chum salmon captured in seven rivers in the Okhotsk Sea region in October
from 2010 to 2012.

Table 3 Mean and standard deviation of body weight of chum salmon captured in the rivers in the Okhotsk Sea region of
Hokkaido, 2010-2012

Female
Year Age Shari R. Abashiri R. Tokoro R. Yubetsu R. Horonai R. Tokushibetsu R. Tonbetsu R.
no mean + SD no mean + SD no mean + SD no mean + SD no mean + SD no mean £ SD no mean £+ SD
Age-3 6 20 £ 04 29 21 £ 0.7 35 22 £ 05 13 22 + 06 126 £ 00 21 27 £ 03
Age-4 281 29 + 0.6 283 28 + 06 236 2.8 = 0.6 204 29 = 0.6 not 134 35 + 06 185 36 + 0.6
2010 Age-5 236 3.6 + 0.7 120 34 + 0.6 174 35 + 0.6 135 34 = 0.6 measured 248 40 + 0.7 136 40 + 0.7
Age-6 23 39 = 07 12 34 = 07 50 3.8 = 0.6 41 39 + 0.6 7 40 = 09 540 = 07
Age-7 2 31 + 05
Total 546 32 + 08 444 29 + 07 497 3.1 + 0.8 393 32 + 07 390 3.8 + 0.7 347 37 + 07
Age-3 518 + 02 13 20 = 03 46 2.0 + 04 20 22 = 03 17 24 + 04 26 29 + 04
Age-4 224 27 + 05 311 25 + 06 297 26 = 05 173 2.7 = 05 not 214 30 += 05 279 33 + 0.6
2011 Age-5 219 35 + 06 166 34 + 0.6 136 32 + 07 101 33 = 0.6 measured 283 3.7 + 0.6 42 40 + 0.6
Age-6 46 3.6 + 05 528 £ 05 15 35 + 04 539 = 09 24 40 = 05 142 £ 00
Age-7 2 38 + 03 + 2 37 £ 0.1
Total 496 3.1 _+ 07 495 28 + 07 494 2.8 + 0.7 299 29 + 0.7 540 34 + 0.7 348 33 + 07
Age-3 27 19 + 04 8 1.7 £ 03 27 1.8 + 04 23 19 + 03 23 23 + 05 626 + 04
Age-4 165 25 + 04 224 24 £ 05 341 25 £ 05 240 27 + 04 not 266 2.7 + 05 135 29 + 05
2012 Age-5 288 29 + 05 162 2.8 + 0.6 172 29 + 0.5 124 3.1 + 0.6 measured 246 33 + 05 202 33 + 05
Age-6 19 32 + 07 228 £ 0.1 4 29 £+ 00 8 33 = 04 13 38 + 05 6 32 £ 04
Age-7 1 26 + 0.0
Total 499 2.7 + 05 396 26 + 0.6 545 26 + 06 395 28 + 06 548 3.0 + 0.6 349 3.1 + 0.6
Male
Year Age Shari R. Abashiri R. Tokoro R. Yubetsu R. Horonai R. Tokushibetsu R. Tonbetsu R.
no mean + SD no mean + SD no mean + SD no mean + SD no mean + SD no mean + SD no mean + SD
Age-2 112 £ 0.0
Age-3 30 1.8 + 04 52 22 + 06 54 20 = 05 33 21 = 04 not 10 27 £ 09 19 32 + 05
2010 Age-4 264 32 + 10 265 32 + 08 248 3.1 + 08 194 33 + 038 measured 140 3.8 + 0.7 210 39 = 0.6
Age-5 228 41 + 08 107 39 + 1.0 156 42 + 0.8 136 40 + 0.8 234 47 + 09 112 43 + 07
Age-6 23 45 + 09 15 40 = 07 39 41 + 1.0 31 44 + 07 8 41 + 04 543 + 06
Age-7 340 + 0.6 1 23 £ 0.0
Total 545 35 £+ 1.1 442 33 + 09 498 34 + 1.1 395 35 + 1.0 392 43 + 1.0 346 40 + 07
Age-2 115 £ 00
Age-3 17 23 + 13 29 20 + 04 82 20 + 04 30 25 = 05 not 33 27 + 08 41 28 + 0.6
2011 Age-4 244 30 + 08 310 28 + 0.7 264 29 + 07 183 3.1 = 0.7 measured 214 34 + 0.7 261 35 + 0.7
Age-5 184 41 + 09 152 39 + 1.0 136 3.7 = 0.8 81 39 + 1.0 223 42 + 038 39 42 + 1.0
Age-6 45 47 + 09 331 + 02 13 39 + 06 332 £ 03 23 40 = 07 8 39 + 08
Age-7 2 43 + 00 1 38 £ 00
Total 492 3.6 + 1.1 495 3.1 + 1.0 495 3.0 += 09 297 32 += 09 494 37 + 09 349 35 + 038
Age-2
Age-3 77 1.7 = 03 2319 = 03 42 18 + 04 27 20 = 04 not 44 22 + 04 19 26 + 0.6
2012 Age-4 157 28 + 0.7 214 27 + 07 348 27 + 07 237 30 = 06 measured 238 3.0 + 06 171 3.1 + 06
Age-5 244 34 + 07 153 32 + 09 142 33 + 09 128 33 + 06 203 3.7 + 07 154 35 + 07
Age-6 18 40 + 1.0 4 36 + 09 13 36 = 04 7 31 £ 06 12 42 + 07 3 36 + 09

Total 496 3.0 + 09 394 29 + 0.8 545 28 + 0.8 399 3.0 + 07 497 32 0.8 347 33 £ 07
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