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Distribution of Three Salmonid Fishes (Oncorhynchus)
in the Northwestern North Pacific in Winter*

Kenji SHIMAZART** and Nobuyuki NARAyaAmMa®**

Abstract

For the purpose of clarifying the distribution of salmon species in relation
to the ocenaographic conditions in the winter, exploratory fishing operations were
carried out to obtain samples in the northwestern North Pacific from 1970 to 1973.

None-selective surface gillnets (C-gillnet) and salmon gillnets (A-gillnet)
were used for sampling.

The winter distribution of sockeye salmon was restricted mainly to waters
east of 160°E, where the main concentrations were from 165° E to 188°E of the
front of the Subarctic Current.

Chum salmon and pink salmon were distributed throughout the northern
part of the West Wind Drift and Transitional Zone, and the main concentrations
of pink salmon were on the western part of the sampling area. Sockeye and
chum of .1 age were distributed throughout the Transitional Zone. The mean
fork length of pink salmon generally increased in the cold waters rather than in the
warm waters.

Immature sockeye salmon of age .2 were at much the same latitude as
those of age .1; the maturing .2 sockeye were north of the immatures but some-
what south of the .3 sockeye. Chum salmon of 0.2 were mainly distributed
throughout the southern part of the sea and 0.3 age fish were north of the 0.2
fish but south of the 0.4 age fish. '

These data seem to indicate that the immature separate during the autum or
early winter; those that remain immature another year move south and those
that will mature in the following summer remain in the more notherly waters.

The apparent relative abundance of immature fish was much lower in- the
winter.
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Fig. 1. Locations of gillnet set and horizontal distribution of the surface temperature (C°)
in the northwestern North Pacific in March 1970-1973.
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218 o1, ZORRN=YF% (Oncorhynchus nerka), i u¥4 (O, Keta), 757 =2 (O,
gorbuscha) @ 3 ROV THMMRECETFOMALB LN OTEHET 5,

BECHEID, RRORBBER AR 1L RERILREL, B#, FEAOREBER, THPL
& RO 1SERKEM TR IR RN L IEEE, S4EECEEHES 2RO T 3R
WEFREBEER UDAMICERL, FEOEEI S 5 0N RN % B 7 A AR i
BB EE s BB OB 2R LT T,

BE &L UHE

1970~'73 FEOFFIMN, LRI XX 1970 FOEHENH 3 BRIy - AES2E 1 10RT, 3
ARFERDOIDFERTOBESITLALVEEDEL, AEBRCERIEC L VBT S,

BRICACIBRIRERB L EETH 505, FHBIC X5 AESERCRATO 30T, O8RS
TR L > TRIER 2B - 12, EBIORHEMCE VERALHEOEED K2 13 R
259, 9N EURIBAOBREZEEL THERINIRBEY CEIHT2) »EHALIOT,
RERICOVTIIMEOK S RS, WAEAY ) RE% (CPUE) THRLIZ, %% C @0
fBHDOK X 212 48, 55, 63, 72, 82, 93, 106, 121, 138, 157mm T 3~5 FfEHL 17, 1970 L N[ ]
U1 3B 1971 FELURIC AL I EDOR 2 2 2 Br s, CADMKBLE B-OTh% C e
B> 12, Z DR PLE T 5 RBAOMHBESERET 2729, 110~112mm B&O%
M (ABLHT3) 2ChBhicERL I,

CMicd Y BrERe LR XER, KR, AMBEROMES LB/, 2 Es
RIEFEAERERTLAERFEELSEEL &R 212, AT 1 REAT 30~50 B % MiEScH
HU, ChUTOBSRSEE >V TRROMERF2 - 12, B 1 iR REKRII A MDHES 1
R CLICHEL, HB» SHERL DTS 399, I ERELATIREEN AR, BWHRE%
175> 12, 48R CPUE 72 5 Mic @A 2 8 1 1057 T, '

Table 1. Catch and number (CPUE) of sockeye chum and pink salmon
in the northwestern North Pacific in March 1970-1973

No. of catch (CPUE X 10) | No. of samples (CPUE x 10)
No. of
Gear Year T sob
gear se Sockeye | Chum Pink | Sockeye I Chum l Pink
A-Net 1970 | 40 12.46 .02 | 0.00 1.51 0.65 0
1971 92 7.86 | 11.58 | 0.14 0.53 115 0.00
1972 | 23 13.08 592 | 0.01 1.27 1.35 0
1973 12 14.62 4.68 | 0.00 1.24 1.04 0
C-Net 1970 | 39 6. 84 0.79 | 0.99 4.06 0.40 0.56
1971 19 1.45 2.05 | 16.12 1.30 1.78 9.18
1972 | 23 4.17 2.58 | 0.96 3.86 2.49 0.96
1973 9 3.96 L15 | 170 3.96 L1 1.70
& 3
B S B

ABOLERFHC S 5 KBOHESE X, B2 oRTRICHREL b 200m BT B0,
BRFAKBOBH & MADOFHAEACI Dodimead®” 1 & - THMIGRIN, MBI 4 AP ple
Tadh, ORMIBENAKRRBSHEEL ZVUENSBNTH S, ¢ OHE 1 IKFRTREAR
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Fig. 2. Typical temperature structures in the northwestern North Pacific in March.
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Fig. 3. Schematic diagram of surface circulation in March 1970 in relation to horizonta
distribution of surface temperature of the North Pacific.
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Table 2. Age composition of chum slamon sampled with the C-gillnet
in March 1970-1973.

Year Age [0.1]1.1]2.1(3.110.2} 1.2 | 2.2. | 3.2|0.3( 1.3 | 2.3 3.3/0.4] Total
1970 0|0 |19 |6 |0 86 | 407 | 9 0 |41 16 |0 [0 584
3.311.0 14,7 69.7 1.5 7.0 2.7 100
1971 0 |0 |2 112 6 40 |0 0| 2 710 {0 60
3.3 (1.7 3.3 10.0{ 66.7] 3.3 | 11.7 100
1972 1 /9 (|3 |8 (0 |38 |44 |15 |5 3 10 10 |2 268
0.4] 3.4 12.3 3.0 14.2{ 53.7 5.6 1.9/ 1.1 | 3.7 0.8 100
1973 1|18 |2 |0 8 | 50 |14 8 6 |1 10 99
1.0{ 1.0 8.1 | 2.0, 8.1 50.5 14.1 8.1| 6.1 1.0 100
Average % 0.4/ 1.1/ 6.8 | 1.9 0.8 11.8 60.2| 5.8/ 0.5 4.9 | 6.1 0.3 0.2 100
Ocean age. 9 10.1 78.0 11.7 0.2 100
e N
45°
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45°
CPUE XIO
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AN ® - 610
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->20
. 40°
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Fig. 4. Distribution of age .1 sockeye salmon caught with the C-gillnet and horizontal
distribution of surface temperature in March 1970 and 1972.

%, &ZD 175°E PEODA~ Y v ¥ T3 3 EAD 74%, JLREHETIZ .2, .3 A8 40, 7%, 33,
9% ThHH®, YHHET |2 EADEMEL TV 2502 COWBROEFEROBME » 515, .2 FRL
o= FrizREARE 5°C PLEOSER & bALRIOERE T 160°E LIKILE <, %K 167°E HhE
it CPUE 128 {, &4 & b 2D Subarctic Current DF FIRITE L,

.1 /A0 CPUE tREKBZ2H 4 1CRT HHEAEE 1 ER 2HKANTHERD N = ¥ i3 Subarctic
Current DR FIROEMICE L B 51, CPUE OFE W AIKIZ 2 & b REIORMBRITHE » T3
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Fig. 5. Latitudinal changes of CPUE and age composition of immature and maturing
sockeye salmon caught with the A-gillnet along longitude 167°E in March 1972.

Transitional Zone 2%, 167°E X Y BTz,

L2 AU OB X 3 D 1% 1972 0 167°E ORERICONTHES TR Y, CPUE i
Eh ot~z b, Fbdbd 47°NHHET & CPUE <, X hitMomigics SMds DL
£25N5, T2 005 IIERESIICATL TR Y, 3EARIICEL, FH 4 NI TEDLN
12938, 43°N DR CitERL 251, .2 AU 45°N T &4 L CPUE %2 AUy, hdhdkTik
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R I MR AR S RIS L O RRE C AMEL THIBRBE2RLI b D T h5. A
K10 OFEREIC L oM ERERER 10g DL, #id 2g M ERRBMARE UK IR, BT
S TIZASIT Bakkala® DfF o InEFECHEL Y, BEESOAEBORNERIRE 1g THH1D,
2EMTIR 1g ThoTbRBIEE 6cm UTF2KRRHE L TR > 12OT, KREHMADHBARSHE
CRABEIIEING, 1.3 FARSTHREMA, 1 FRARETRERAL L TBE - 2. AR
SBT3 FAB L. 2 ERBANE L, BIHEL 3 FANED, (2 FRBBEASHEML, 1
D EENBESAL DEESAN, HEAYLREBRNEAHRBL - TVE, ZOSHORIRT
SR BBTRBNTHFETH HD, EROSFHD & EEIL Ts,

I vudsr AEDCEITEEIESHRLHESICTT, YBRTIX 0.1~0.5 FAMVTES
n, 0.3 EAMEEL T5, UbL 0.2 FERRIERIDLL, MHRIL5.4% Ths, 0.1 FRD
CPUE O#Z iz Bk 3w, ERIZBENORFIRIZNIDEEAONS,

0.3 Bfarhl b T5 L 0 FrONhEE, <= FrHESHOMRL ) $ RiliARY & 3°C
HBBOEAERICS L, COWEEIE Subarctic Current DEUEICH b, 160°E X hHEEITIE 28
Nz=¥hr, TBERVER TR YT 7 L ADOMARICE b KBEICELS 2T 5,

0.1 FEADIRES 2 b 0 CPUE %[ 6 iL7R T, 0. 1 EAD SRS REKIE DI WL 1> West
Wind Drift DAR CitiED Th7c<, 167°EKHETE TL Tv>5 Subarctic Current D REHRD
U HARDER 0> 7 Transitional Zone LW,

0,2 A EORBILIC & 554D 1 Fi% 1972 £0 167°E ORERICDVT B 7RT, 0.4 FR
itz £ L IRV T 508, 0.3 FAMBEL D5, 0.2 AR L LY EHTH<, b oE

— 92 —



Bl -l AERPRICEY 34FOYV T - AR

Table 3. Age composition of chum salmon sampled with the C-gillnet
tn March 1970-1973.

Age 0.1 0.2 0.3 0.4 0.5
Year Total
Sex | F M F M F M F M F M
1970 N |64 46 V 6 7 12 11 4 0 0 0 150
9% |42.7)130.71 4.0 457 8.0 7.3 2.7 100
1971 N 2 2 5 3 82 7 1 0 0 184
9% 3.8 1| L1} 2.7 39.1 4.6 3.8 3.8 100
1972 N (16 86 10 23 116" 155 73 56 0 0 565
9% 8.1|15.2| 1.8} 4.100 20.5 27.4 [ 12.9 | 9.9 100
1973 N 0 3 0 3 53 23 10 7 0 99
9% 3.0 3.0 53.4 | 23.2 1 10.1| 7.1 100
Average 9% |13.6 | 11.7| 2.5 | 2.9| 17.7 33.2 110.7) 6.0 1.8 O 100
N
45°
40°
45°
CPUE XI0
° -0
o ® - |~5
® - 6~10
=1H~20
~>20
40°
180° 160° 170° E

Fig. 6. Distribution of age 0.1 chum salmon caught with the C-gillnet and horizontal
distribution of surface temperature in March 1970 and 1972.
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Fig. 7. Latitudinal change of CPUE and age composition of immature and maturing
chum salmon caught with the A-gillnet along longitude 167°E in March 1972,
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Fig. 9. Distribution of the pink salmon caught with the C-gillnet and horizontal distribu-
tion of surface temperature in March 1970-1972.
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Fig. 10. Relation between the fork length of pink salmon and surface temperature in March
1971. ’
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Fig. 11. Relation between the fork length of pink salmon and surface temperature in
March 1967.
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