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Relationship between release sites and return of adult chum salmon to the rivers in the Nemuro Region, eastern
Hokkaido
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The relationships between the release sites of chum salmon Oncorhynchus keta fry and the return of adult salmon to the river
was examined by comparing the number of released chum salmon fry from 1984 to 2012 (brood years) and that of returned
adult salmon four years after their release in the 11 rivers of the Nemuro Region, eastern Hokkaido, northern Japan, where fry
were stocked and adults were captured. A significant positive correlation was observed between mean river return rates and
downstream distances in each river—shorter the downstream distance, the lower the river return rate. Moreover, a significant

negative correlation between the coefficient of variation for river return rate and downstream distance indicated that these rates

might fluctuate considerably in rivers with short downstream distances.
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Fig.1 Location of the release sites of chum salmon fry in
each river, where fry were stocked and adult salmon

were captured, in the Nemuro Region. Closed circles
indicate the release sites of chum salmon fry.

Ry o MREE WK jF RO ARG,
Nrj D IREENERIZB T 5 jEROTORE L.

T IRBERICRE RIEITREZ o T b LIS
T3 (Parker, 1962; Bax, 1983; Pearcy, 1992; Karpenko
1998; Wertheimer and Thrower, 2007) {B/FBBEDZEE 2

w%ﬁﬁ@ﬁﬁiikiofﬁ&étw Rl
JFEIIAERRAS & o TEALT B o WA~ #_ IR % A%
BTHIRT 5720, REENSROFYEIGE & LT
DEFEROEZH, WIHERRz LD TORICL T
FHIE U720 SO BRI 2 7R 33 )1 1))
FLTFONICL > THEH L7,

RC}"ij = Crij ‘ (17 (Rmean - Rj) (3)
Rrij = RCrij / Nrij (4)
22T,

RCrij & [MlJZ=CHliIE Lf’ﬂ)lli@ﬂﬂl?ﬁé%%ﬁ
DRSS AR D 19842010 4E R O [T R DT,
Nry B 5 j BB O R EER,

Ry 0 )11i @ j AR A0 )6

Rmea n

AN EICEER (fTEI REENOKAHET (5

FUIL, &AL, JeR s, sp0, ), R
L e, J'rJll vERN, RGN, BB O

BASHET 2 SO L TOMRE (LU, FBamiEgE) =, 7
)=V 7 D#HI—)V3D Ver. 9.2.0 (http:/www.kashmir
3dcony) ET, ETHHEFEDETHE (http:/mapps.gsi.
go.jp/maplibSearch.do) 75 lE L7zo — 2D JINZHEE
D5AED D B3, R Zh S O & K E
& L7z FETRRHEE S B L 721, MitT 24T - 72,

1984~20104F- D Z N2 DAFEIZ B\ TR aFEER & [F
T BEHE O X BAE O I CTHIB T 21T 5 72 (Pearson DR
RS o HEAKMEERS% & L7z,

& R

FATHRRE (2 0.33~100.48 km & JEH IR & R #iPAE R L,
P+ AR 713 28.4 &+ 328 km Td o 72 (Table 1),

FT I OB E£1E 1,020,000~ 54,836,000 2 (P42
HE (i 72 =14,553,000 + 13,159,000 /&), IR HI1E51~
439,893 & (n =27, 39,605 = 70,084/8) T&H -7 (Table
1)o &)1 o4l 1E 7 )11 [\ 7 213 0.000~1.536% (0.213
+ 0.206) OFEPHE & o7 (Table 2)o A CHER)I
[EFER DA b 570 o 72 DI 1T 0.486 + 0.185
%, o &bz ICIFER)ITO0.076 £ 0.148
%THo72,

1984 ~2010 4 AR HE D AER T & (2 BT B & i dmT 11 [m]



Table 1 Number of stocked chum salmon fry, number of
adults caught four years after release, and
downstream distances in the river in the Nemuro
Region from 1984 to 2010.

Number of stocked fry ~ Number of adult catch in

Distance

River (thousand fish) the rivers between release
Mean + SD Mean + SD site and river
(Range) (Range) mouth (km)
Rausu 9,836 + 1,782 15,693 + 26,819 2.56
(3,726-14,301) (1,662-139,630)
Shunkarikotan 9,797 + 3,363 8,544 £ 6,193 0.58

(2,495-12,957) (705-27,405)

Motosakimui 12,343 £2,033 7,050 £ 9,752 0.33
(6,023-13,995) (51-45,132)
Kunbetsu 10,355 + 2,504 15,716 + 13,665 3.50
(7,165-16,854) (1,384-58,786)
Ichani 9,514+ 1,812 15,022 + 10,157 324
(7,302-14,207) (4,237-39,547)
Shibetsu 41,781 + 4,448 208,800 + 97,593 32.03-39.00*
(37.078-54,836) (80,210-439,893)
Tohoro 11,639 2,732 32,578 + 12,220 64.73
(9,341-22,400) (14,876-64,132)
Tokotan 6,994 + 1,602 16,538 + 11,959 49.87
(4,207-9,475) (2,185-43,440)
Nishibetsu 44,025 + 3,068 118,176 + 73,538 100.48
(39.491-51,290) (42,706-321,771)
Furen 8,328 + 2,496 15,065 + 6,225 39.17
(2,300-13,280) (6,003-26,131)
Bettoga 7,490 + 1,262 9,104 + 5,837 15.45

(4,950-9,767) (1,488-25,040)

* From 2005 brood year onwards, fry were stocked from the Kamishibetsu hatchery,

which is located in the upper reaches of the Shibetsu River.

Table 2 Estimated river return rates of the Nemuro Region
from 1984 to 2010.

River Mean = SD (%) Range (%)
Rausu 0.188 +0.358 0.018-1.536
Shunkarikotan 0.133£0.177 0.005-0.719
Motosakimui 0.076 £0.148 0.000-0.758
Kunbetsu 0.138 +0.092 0.014-0.353
Ichani 0.147 £0.076 0.053-0.326
Shibetsu 0.486 £ 0.185 0.207-0.980
Tohoro 0.287 +£0.103 0.120-0.545
Tokotan 0.228 £ 0.154 0.043-0.653
Nishibetsu 0.264 £0.162 0.109-0.754
Furen 0.216+0.174 0.057-0.956
Bettoga 0.120 £ 0.068 0.019-0.306

Estimated return rates in the rivers (%) = adults caught in the rivers
four years after the brood years/number of stocked fry in the rivers x 100
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Table 3 Results of correlation analyses between estimated
river return rates and distances from the release site
to the river mouth in the Nemuro Region.

Correlation
Brood year df t p-value .
coefficient
1984 9 -1.811 0.104 -0.517
1985 9 —0.445 0.667 0.147
1986 9 0.613 0.555 0.200
1987 9 1.766 0.111 0.507
1988 9 1.591 0.146 0.469
1989 9 1.322 0.219 0.403
1990 9 0.129 0.901 0.043
1991 9 2.088 0.066 0.571
1992 9 0.346 0.738 0.114
1993 9 2.796 0.021 0.682
1994 9 2.362 0.042 0.619
1995 9 3.716 0.005 0.778
1996 9 3.722 0.005 0.779
1997 9 3.794 0.004 0.784
1998 9 2.938 0.017 0.700
1999 8 2915 0.019 0.718
2000 9 2.492 0.034 0.639
2001 9 1.757 0.113 0.505
2002 9 2911 0.017 0.696
2003 9 1.867 0.095 0.528
2004 9 4.457 0.002 0.830
2005 9 2.939 0.017 0.700
2006 9 2.288 0.048 0.606
2007 9 2.851 0.019 0.689
2008 9 1.258 0.240 0.387
2009 9 3.691 0.005 0.776
2010 9 2.383 0.041 0.622
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Fig.2 Relationship between downstream distance and river
return rate in the Nemuro Region. A: relationship
between downstream distance and mean river return
rate; B: relationship between downstream distance and
coefficient of variation for river return rate. Error bars
indicate standard deviation.
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