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Observations on latitudinal distribution of offshore
coho salmon in early summer, with reference to

water temperature and food organisms

Seiji M ACHIDORI

The offshore distribution of coho salmon in June is restricted to southern warmer waters as
compared with those of sockeye and chum salmon. In the western half of the North Pacific
Ocean, they occur in the southern part of the Central Subarctic Domain and the northern part
of the Transitional Domain (MACHIDORI 1972). Their belt-like distribution in a east-west
direction suggests that their occurrence is affected by water temperature. MANZER et al. (1965)
considered that the preferred sea-surface temperature for coho salmon would be 7—12°C in May,
June and July. GODFREY (1965) reported that best catches of coho salmon had occurred within
the approximate range of 8—12°C.

The present author surveyed the latitudinal distributions of coho salmon by surface gillnetting
in their concentrated area and observed water temperature conditions and their food organisms in
June and early July of 1967. The area studied was bztween 42°N and 47°N, and between 173°E
and 179°E, where latitudinal sharp gradients of surface water temperature were observed and
the compositions of plankton collected with larva net changed from north to south.

The high CPUE values of coho salmon were recognized in the waters of §8—9°C. The CPUE
values were considerably low in the wateis of 7°C and 10—11°C. The highest CPUE valucs were
recorded in the waters of 8.0—8.6°C close to the northern limits of distribution area of coho
salmon at all longitude lines (174°E, 175°E and 178°E) studied. The ranges of latitudinal
distribution of coho salmon changed in agreement with the latitudinal widthes of the surface
water temperature from 7.5°C to 11.5°C. The CPUE values were generally higher at the
longitude lines where sharp gradients of temperature were observed. Relationship bztween
surface temperature and CPUE values of coho salmon showed an asymmetry convex curve.

Foods of coho salmon were mostly squids (98.7% in weight) and other materials were
negligible. Though the common presence of crustacean were observed in the samples of the
larva net, they were found seldom in the coho foods. The volumes of stomach contents of coho
salmon showed sharp gradients from north to south. Coho salmon had eaten much foods in
the northern cooler waters below 9°C. Their stomach contents were very poor in the southern
warmer waters over 10°C, where the rates of fishes, euphausiids and pteropods increased in their
foods. The CPUE values increased generally in agreement with the increase of the volumes of

stomach contents except CPUE values of 7.5°C fishing stations located near the northern limits
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of coho distributions. The CPUE values at the 7.5°C fishing stations were relatively low,
notwithstanding large stomach content volumes. It was considered that lower temperature had
an affect on the lower CPUE values at these stations.

The charateristics of latitudinal distributions of coho salmon indicated that the concentra-
tions of coho salmon occurred in the waters of good conditions both of temperature and food.
It is concluded that temperature and food conditions would be important facters concerning the

latitudinal distributions of coho salmon in this area.
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Fig. 1. Distributions of nekion and plankton

collected by surface towing of larva
net, June 14—July 2, 1967.

FORK LENGTH [cm)

tonc. 178¢ T owo. 176t ione. 174¢
!
74 86 94 W08 - — 1151106 - 114 96 86 76175 B0 85 90 - 98 107
G R . :
o 30 15 1 L T 316 - 4 1 % jlu ose s 2 - g
= A Lt

0
I

OVARY WEIGHT (3]
IN LOGARITHM

1
wee o s | |
| |
| |
|
i
i
i '
T it 1l L L
5o i )

TESTIS WEIGHT (8]
IN LOGARITHM

PERCENT OF MALE (— X 100)

n
e

Fig. 2.

-
29 30 1 2 3
Ly

15 l6 17 18 19 20 21 22 23 24 25 26 27 28

Mean lengthes, mean gonad weights,
rates of male and their 95 percent
confidence limits of coho salmon
caught by research gillnets.



104 £ B ¥ K

173E 174E 175E 176E 177€ 1\78E 179E
I I l I I I
NO CATCH 7K
47N f— —
46N f— — 46N
45N |— — 45N
44Nf— g — 44N
COMMERCIAL RESEARCH
GILLNET GILLNET o
o 125¢
1 1 1 1 1 1 1 1307
40 20 [ 20 40 N
NUMBER OF FISH /
| | | P | | |
173€ 174E 175E 176E 177€ 178E 179

Fig. 3. Distributions of surface water temperature and catches
of coho salmon by 28 Tans of commercial gillnets and
50 Tans of reseach gillnets, June 14—July 3, 1967.
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Fig. 4. Distributions of stomach content weight of coho
salmon caught by 28 Tans of commercial gillnets
and 50 Tans of research gillnets, June 14—July 3,
1967.
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Appendex table 1. Weights (g) of nekton and plankton collected by 10 minutes surface towing

of larva net at an hour after sunset, June 14—July 2, 1967.

J Location

1 4529N‘ 4505N‘ 4438N| 4427N| 4405N| 4322N‘ 4436N‘ 4528N 4645N’ 4643 N| 4639NJ 4632N’ 4614N| 4605N| 550N
17800E|17810E|17825E 17805Ell7556E’l7605E 17601 E 17600 E[17601 E 17401 E 17409 E 17401 E 17401 E{17405E [17354E

Animals obtained

Cottida (Hexagrammidae) 4 10 5 4 = . — 2 1 = = 5 | 40 3 —
Myctophida (Myctophidae) i 16 4 44 — — — — — — — — — g 1
Sagittoidea 1] 3 = — — = 3 5 = 2 3 4 15 48 —
Euphausiacea — - 2| 7 4 60 1 — - 1 1 — . 2 — 3
Amphipoda - —| — — ) — — — 3 8 9 23 28 10 3 3
Copepoda 39 ’ 54 210 40 185 63 132 143 142 48 ’ 28 34 11 2 32
Decapoda — = = a 1l 1 ' 6| 3 20 4] 1 6| 1| 1| =
Pteropoda 34 112 45 42 42 78 &3 2 — 1 — 1 = = 3
Heteropcda — - ’ 3 — I i — 4 - — =1 — — 1 _ —
Polychasta 3 41 10 13 16 2 1 — — — o = 1 1 e
Beroidea — — — - e - — — — 10 } 68 — 4 - 6
Cydippida — = = — = - - o _ _ 16 — _ 5 _
Siphonophora (Velella lata) — — C 138 17 5 = — — — = . e - _
Trachylina 1 = — — = = — - — - - - - = =
Rizopoda - 3 2 - ’ = ‘ — 3 — S s 3 4 _ } 6 -

TRAHYL QU LB O L e 2 204 G <G TR BN

601



Appendex table 2.

Numbrs of coho salmon caught by 50 Tans of research gillnets (mesh size,

55,72, 93, 121 and 157 mm : 10 Tans respectively) and 28 Tans of commercial

gillnets (mesh size 121 mm), and water temperature, June 14—July 3, 1967.

. P Catch . Water temperature (°C)

| ¢ | »r | T | om | 1m | 2m | 30m | som | 75m | 100m | 150m | 200m
6. 14 47-02N  178-42E 0 0 0 7.4 7.4 7.0 \ 6.0 4.0 3.8 | 3.4 4.0 4,1
6. 15 45-29N 178-00E 49 30 79 8.6 8.7 8.7 8.6 6.0 5.9 55 4.5 533
6. 16 45-05N 178-10E 28 13 41 9.4 9.4 9.4 9.4 6.9 6.9 7.0 5.9 5.9
6. 17 44-38N 178-25E 13 9 22 10.8 10.5 10.4 10.4 8.5 8.4 7.8 7.8 6.6
6. 20 44-2TN 178-05E ) 8 17 11.5 11.5 11.6 11.6 10.5 8.8 8.6 7.8 8.0
6. 21 44-05N 175-56E 3 0 3 10.6 10.6 10.5 10.5 8.3 7.8 7.6 7.3 6.8
6. 23 43-22N 176-05E 4 1 5 1.4 11.4 11.4 11.4 8.5 75 7.4 fFall 6.6
6. 24 44-36N  176-01E 15 9 24 9.6 9.6 9.4 9.4 7.0 62 6.6 6.8 5l
6. 25 45-28N  166-00E 10 25 35 8.6 8.6 8.5 8.5 5.2 50 4.8 4.1 5.0
6. 26 46-45N  176-0LE 7 5 12 105 7.6 7.7 7.6 55 5.4 5:3 4.2 5.0
6. 27 46-48N 174-01E 10 11 21 7.5 Ted 7.6 W5 4.6 2.5 2.0 2.1 3.4
6. 28 46-39N 174-04E 49 36 85 8.0 8.0 7.8 7.6 545 342 2.7 2:5 3.4
6. 29 46-32N  174-0LE 14 21 35 8.5 8.5 8.2 8.0 4.5 4.3 3.6 3.8 4.0
6. 30 46-14N  174-01E 34 12 46 9.0 9.0 9.0 8.6 5.7 4.5 4.2 4.6 4.8
T 2 46-05N 174-05E 12 21 33 9.6 9.6 9.6 8.5 5.6 5.3 4.7 5.3 5.4
Ts. 3 45-50N 173-54E 2 2 4 10.7 9.7 9.6 9.5 5.8 5.2 4.9 4.8 5.4

C : Commercial gillnets. R : Research gillnets. T : Total.
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