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Biological and Chemical Characteristics of Chum Salmon

during their Spawning Migration Period *!

Ikutaro SHimMrzu*? and Masahide KAERIYAMA *2

Abstract

Maturity of chum salmon Oncorhynchus keta captured in the Chitose River and in
coastal waters around Hokkaido from June to November in 1985 were divided into 5
ranks as follows : Keiji, Tokishirazu, Mejika, Ginke and Buna. Condition factors showed
13-15 in immature fish (Keiji and Tokishirazu), and 8-11 in mature fish (Buna). The
ratio of body width to body depth showed 52-60% in Keiji and 43-50% in Buna. The ratio
of head length to fork length showed 18-20% in Keiji and 21-26% in Buna. Besides,r
proximate lipid content of the muscle indicated 22-33% in Keiji, 11-35% in Tokishirazu,
7-12 % in Mejika, 2-14% in Ginke, and 1-4% in Buna. Moisture content of the muscle
indicated 61-73% in Keiji and Tokishirazu, 72-77% in Mejika and Ginke, and 76-83% in
Buna, and hence lipid content decreased and moisture content increased in chum salmon
muscle as their maturity increased during spawning migration. Biological and chemical
characteristics of Keiji and Tokishirazu were markedly different from those of Mejika,

Ginke and Buna.
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Fig. 1. Map showing the localities where chum salmon were collected during June to November
of 1985. Samples were divided into 5 maturity ranks as follows: “Keiji” are immature fish
captured in coastal waters of eastern Hokkaido in autumn and migrate to spawn the
following year ; “Tokishirazu” are immature fish captured in coastal waters on the Pacific
side of Hokkaido in spring and originate in the Soviet region; “Mejika” were captured in
coattal waters of the Okhotsk Sea and on the Pacific side of Hokkaido during spawning
migration to rivers in Honshu Island; “Ginke” were captured in coastal waters around
Hokkaido during spawning migration to rivers in Hokkaido and were more mature than
Mejika ; “Buna” are mature fish during upstream migration.
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Tablel. Means and standard deviations (in parentheses) of fork length (FL), head length (HL), body
depth (BD), body width (Bw), body weight (BW), composition of the muscle, and age composition
of chum salmon captured in the Chitose River and in coastal waters around Hokkaido during
June and November of 1985. Maturity ranks of chum salmon were shown in Fig. 1.

Maturity Sampling date  Sex No. of FL HL BD Bw BW GW Lipid Moisture Protein Age

ranks and locality Samples cm  c¢m  cm  cm g g % % % 2345
Keiji Nov. 12-15 Male 7 57.6 11.1 13.5 7.6 2726 1.6 26.3 66. 7 2.1 16
Rausu Coast (4.1) (1.0) (1.0o) (0.5 (506) (0.6) (3.3) (1.9 0.2

Female 8 58.6 11.0 13.4 7.7 2756 18.0 26.9 66.3 20.0 71
(1.9 (0.4) (0.8 0.5 (383 (2.8) (3.00 (2.9 0.2

Tokishirazu Jun. 13—27 Male 7 71.1 158 17.4 7.9 5296 38.2 26.0 67.7 21.3 142
Monbetsu Coast (4.1 (L0 (1.7) (1.2) (958) (25.00 (7.8) (L. B 0.2
Female 3 67.6 14.8 16.5 7.5 4227 80.7 25.7 67.2 20.4 21

(1.8) (1.0) (0.4 0.5 (216> (19.8) (5.4) (4.5 (0.3

Mejika Sep.6—Nov,14  Male 7 643 12.8 (3.6 7.2 3277 188.5 8.5 73.4 2.5 1 24
42.00N—43.00N (9.0) (1.8 (2.0) (1.0O) (990) (58. 1) (3. 1) (1. 1) 0.6)
145.00E—145.50E  Female 8 674 123 14.7 7.7 3657 3158 9.1 73.6 . 2.4 53

(3.6) €0.8) (0.9 (0.7) (688)(108.4) (1.8)  (0.6) 0.9

Ginke Sep. 6—10 Male 12 64.3 14.1 13.5 7.0 2998 169.1 7.3 74.1 22.1 75
Ishikari Coast 4.1 1D (1D (0.4) (500) (30.2) (2.3) (L. (0.6

Tokachi Coast Female 12 63.8 12.8 13.1 6.9 2042 365.2 5.7 74.9 22,1 8 4
(2.7 (0.8) (1.0) (0.5 (485) (68.1) (3.3 (L9 L

Buna Sep. 13 Male 9 61.6 14.3 11.8 56 2106 72.5 1.8 78.8 19.1 81
Chitose River (3. (LD (1.2) (0.3 (388) (24.6) (1.O) 1.4 Y]

Fremale 10 62.5 13.3 13.4 6.1 2521 534.6 1.7 79.1 17.8 B2

(2.2) €0.6) (0.8) (0.4) (383) (82.9) (0.7) (1.5 (1.0
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Fig. 2. Relationships between fork length (cm) and body
weight (g) of chum salmon. Curves indicate
relationships between fork length and body weight
calculated with condition factor (BW/FL3x1000).
Maturity ranks of chum salmon were shown in Fig. 1.
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Fig. 3. Relationships between the ratio of head length to fork length
and the ratio of body width to body depth in male chum
salmon. Maturity ranks of chum salmon were shown in Fig. 1.
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Table 2. Means and standard deviations (in parentheses) of the ratio
of head length (HF/FL), body depth (BD/FL) and body
width (Bw/FL) to fork length, condition factor (CF), and
gonadsomatic index (GSI) of male chum salmon. Maturity
ranks of chum salmon were shown in Fig. 1.

Maturity HL/FL BD/FL Bw/FL CF GSI
ranks % % % %
Keiji 19.3(0.7) 23.5(1.1) 13.2(0.4) 14.0(0.6) 0.06 (0.01)
Tokishirazu 22.2(0.8) 24.5(1.6) 11.1(1.2) 14.6(1.0) 0.70(0.42)
Mejika 20.000.9) 21.2(0.9) 11.3¢0.7) 11.8(1.0) 5.89(0.79)
~Ginnke 21.900.8) 21.1(1.3) 10.9¢0.7) 11.200.9 5.64 (0.4

Buna 23.2(1.1) 19.0(1.2)  9.1(0.4> 89(0.7) 3.38(0.69
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Fig.8. Relationships between lipid and moisture of chum
salmon muscle. Maturity ranks of chum salmon were
shown in Fig. 1.
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muscle. Maturity ranks of chum
salmon were shown in Fig.1.
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