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Latitudinal Distribution of Salmon at Longitude 167°-30'E in the Early
Spring in the Northwestern North Pacific, 1971-1973*

Seikichi Misaima**

Abstract

A research program for high-seas salmon distribution in the northwestern
North Pacific has been planned by the Far Seas Fisheries Labolatory (Fisheries
Agency) since 1970. The research area covers from latitude 39°-51°N along
longitude 145° E-175°W. Exploratory fishing and oceanographic investigations
were repeated three times during the fishing seasons, that is, mid & late April,
June and late July to early August.

The Oyashio Maru, one of the research vessels of the Government took over
the same definite line along longitude 167°-30'E from 1971 to 1973. We have
been carrying these fishing operations and oceanographic observations in the
same period in early spring (mid & late April) every year. Forty five tans of 9
mesh sizes (1971) or 30 tans of 10 mesh sizes (1972 and 1973) gillnets were used.
The mesh sizes of the gillnets were as follows; 48, 55, 63, 72, 82, 93, 106, 121, 138
and 157 m/m. The mesh size of 157 m/m was not used in 1971.

The author of the present paper reports on the latitudinal distribution of
salmon species related with the physiological environment and also the biologi-
cal features of the fish.

Every year convergence of temperature and salinity (subarctic boundary)
were found up to latitude 41°~43°N. The front of the subarctic boundary divides
the distribution of fish species. In the northern part of the front sockeye, chum
and pink salmon are distributed. But in the southern part of the front, saury
fish (Cololabis saira), cuttle fish (Sthenoteuthis) and blue shark (Lamma distropis)
are found. The southern limit of salmon distribuﬁon seems to have a correla-
tion with a temperature lower than 10°C and a salinity less than 34.00%.

Latitudinal abundance of salmon distribution was found for each fish species,
pink and coho salmon mainly distributed in the vicinity of the subarctic bound-
ary from latitude 42°N to 43°N where temperature is rather high. Chum salmon
was more abundant from latitude 43°N to 47°N, but in the northern part of the
sea it became sparse. The distribution of sockeye salmon was rather extensive
from south to north, but more abundant from latitude 43°N to 48°N.

In the northern part of the sea where the surface or sub-surface water
temperature showed less than 2°C, no salmon species were distributed, Sockeye
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salmon, 2 ocean age groups (2-2, 3-2) were mainly distributed in the southern
part of the sea and 3 ocean age groups (1-3, 2-3) were dominating in the northern
part of the sea. The former groups showed low maturity compared with the
latter groups. Young sockeye and chum, small size pink salmon distributed
close to the subarctic boundary where temperature is rather high. These pheno-
mena suggest that the latitudinal distribution of salmon from south to north is
closely related to environmental adaptation according to the growth rate of
fishes.

ELBBEESHT 59 - < 2AH, EFEDIbr—FEFET s eBTIhL, K3
REEMEICRSY 2AHOAMRRZ L6 AL CEVFETDY, IRCheEIMCRETI LI
& 5T, AEOEY - BE - RE - RRSET s ERERELh, ERERERITT 2 ENLF
MO BRDBZ LT LS,

HERNECBY 29y - = 2D0AHICHT 2HWERIH T HEBNY, 2OERERBEZELTES
NIEEHT 4 L3 b DTh o1z WE/KFENGERT OKET) T, 1970 FLA39°~51°N, 145°E
~175°W i3 N 2 b KRB B 5 37 - < 2BHO BN HmREY HET 23E R 12T
(Fig. 1). BUFRIEY Y - < AWENFHAL T Grid FAER1Ts - TRz, ZORHIR, IR
B (4 Addg~5 A LA, BEM (6 H) BIUWEM (THTAE~8ALA) TahH, =Hiy
URESNFEEREEL, 20RO OOTIINES D BHREL T2,
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Fig. 1. Location of the salmon gillnet fishing ex- 13 -%5 iz 351
periments carried by the R/V from mid-late HUMBERT 5. 2RWLITE 5

April in the northwestern North Pacific, BRI b WG T) RICAFERE

1971-1973 Closed circles show the stations EEBR_KS L, BEEEOR %

carried by R/V the Oyashio Maru. % &L REAREEEKICL, &
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RRIT 12 HRIC 300 T, I X 3 0BRSS L OB 2 BB L 12, Rl 4 B b Tai
B3k L T2 o T2. Tiflic X 2 B, fEH OB 2BREL 1299 HERTEZ Huoi
DT, FHEBRIBBCHMT 5 HBOERE LIS EDL TV B IDEERABLLENTES, HEDE
BRROBIEETERINT VS, BIb, 48, 55, 63, 72, 82, 93, 106, 121, 138 35 X &¥ 157m/m @
bOEBREHEELIZADTH %, {EL, 1971 Eiid, C¢D5 b 157m/m BEREHINT, FI-
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R¥i3£ 2 5 I8 466 K Th - 12, FMRTHREINIACOW TR, BA, ARENCADRE
BT oz, "By - o un Y rOES () 20T, BEKEFERCSOCTEEL I HEE?
Bt REEDERIZ, FHBE 30 OMEZTEL 2, LU dFTERA TR EEHER T » 57,
PTORB I ORICIIEMEZEREL TERL 12

] #
R OR:

COBES L CRBORRE L 12D, X=%r o udrBIINS7 bwxD 3HEHEL,
B HFFr PETREINT (Table 1). FEACHY 5 C.P.U.E 2EHL, z0MHEICX
AR RRIE Fig. 208V Th 5, ANDEOKBETREEL &L 9y - v 2OH/MIIRS
N9, 42°N pUL 48°N DIEDAIRIC 31 3 AESMRSERBL THL. heAENco~huud,

Rz Y7 O8I 43°N L b 48°N OAIRICE ¢, 48°N LULAKIR TIZBEMSK . UL hD/A
BOBEPECENTD, AR TOSHOEEL L T3, 1972 i LN 1973 £iTi3, 49°N
PALTRAMBRE N> 512,

Table 1. Latitudinal catch number of salmon species along longitude 167°-30" E in
mid-late April, 1971-1973.
Set net used consisting in 9 mesh sizes (45 tans of net) in 1971 and 10
mesh sizes (30 tans of net) in 1972 and 1973.

Year 1971 1972 1973
Species SockeyelChum' Pinleoho Sockeye’Chumi Pink | Coho [Sockeye{Chum| Pink | Coho
39° 0 0 0 0 0 0 0 0 0 0 0 0
40° 0 0 0 0 0 0 0 0 0 0 0 ]
41° 1 1 1 0 0 0 0 0 0 2 3 0
= 42° T 7 | 66 6 0 T 0 0 2 1| 40 0
S 43°) 49 11 | 15 0 1 24 3 1 13 4 9 0
g | 44° - - - - 13 20 0 0 8 11 5 0
24| 2 9 1 0| 11 8 1{ 0 5 5 6 0
s (| 46°] 25 62 2 0 13 15 0 0 5 8 6 0
H 4| 6 5 1 0| 17 ( 0 0| 11 1 0| o
48° 17 1 1 0 2 1 0 0 1 2 0 0
49° 19 1 1 0 b 1 0 0 7 1 0 0
50°( 22 4 0 ] 0 0 0 0 0 0 0 0

vuyyid, 43°N X b 47°N OB HmOF0D b, 42°N DR L0 48°N iz sy 2 8
BERED. 737 b XORBER Y B 1972 FiTid, EEHABRICBY 3 9F0OEEE 2L 12,
#I7 b Rid, B2 AREFRE 41°N BUSEIRAHL 203, 42°N X b 47°N OKRicEicH
AL, i 42°~44°N OB DOKBETEEIFE L, FAOFLIXERL T3, FRERPE (EEF)
A EXEMPHL HTH b, FRiICE ZREREICRIRL T 5,

FLPri, 1971 £ X 001972 ECETEHAKR CRE SN, /i3 2 OB sk
ThHHTE, ENHEBUERS Y BEREFOKIETH 29D LEHEELT, BEBHOERHLO—
BYEEINTZIDTH S5 L#EINE,

Zhb ORI, RADHTAIAKRCER D 5, AR smdtafizriand, BidHLH0
KFREBEFr - #57 b2 200460, 20flicvayy - x=3rOHMOFLMND H, 48°
NUETCIR Y u by OBEETIAEZY, XV rBaH0EE22ZL Tk Y, AR 3 MmER



ZB BEREDY Y - < XAOHEILSTE

[ ]
71

11nd./10 tan
S sockeve

Ochum
© rink
@ cono

Fig. 2. Latitudinal changes of the C.P.U.E. and composition of fish species, 1971~
1973.

Table 2. Similarity indices of distribution of salmon species during the same season
on the longitude 167°-30’E (Calculated by Morishita’s formula).

Sockeye Chum Pink
ST TR T T e + O T P O OO S O B PO R
:71 AN 0.512 | 0.833 N 0.693 | 0,937 AN 0.240 | 0,984
72 - AN 0.903 * AN 0.948 - AN 0.276
13 * ok N o e N Aok — AN

BREDOEND, F—EH, BHRicHRT 3 b O/, FEE DBELMOS 250MD 52— %
RLU TV B, RABRECERBOSHOEPIEfSS% Morishita® O=% FAVTHEHHU (Table 2)
BRIU T2 oo Tk, 1971 & 1972 EORITIERESZENDS, 1971 £ 1973 4, 19724 %
1973 EDETRECENEV . CNIREBOSAD, BT L 3 BREKEDE,
DERNTERIZEDTHS 5, vedrigod2nTaNE, EREIOEREIZ =% O EaiIcflT

— 39 —

B EEEH



d &k K E & #® 25(1). 1974

WD, 1971 & 1973 48, 1972 4E & 1973 £ X OBPIEER» 2 b EOERRL T3, REIIZDW
Th, R4 OFRE L FRBFFC L 388 RERAORELS - BEKREOBEE EiCX T,
ERCIBEMMDELEETHRLU TS, UL, #57 b= T, 1971 £ 1973 £0 BHRE
2N TH 5 THNE, FERICEOCAAELUESED b h, 2EBHOEERZH T 2 MO fHiEy
HS hIRINTV S,

RO & VBEESR:

HERAWICBY 29y - < XOHMIX, BEREL M HBELBR¥DZEEZL5NTHEN0
I 3, Fig. 3. 1€ 1971 £ OREHROKIE, HAYDHREME %, Fig. 4. 3L Fig. 5. KRk 1972
6, 1973 EOKEORENE 27, ARONM & WBERM & OB DWTRIL I,

1971 F£DORBic 17 KB B & HELO WEIRIX 41°~42°N OFjREZI BRIh, 10°C X b
6°C I COREMEMIIATH 2, COEDY Y - v 20K, 41°—30°'N Ldticd AR5 h, LiF
Tix Y= (Cololabis saira), a+ &Y ¥ x (Lamma distropis), 4 % (Sthenoteuthis bartrams)
ZEMBDHL, WHRPHE L LU TAERT 2RABBIEL T3, 1972 EORBKIER 43°N TR
IRV 3N, 75m BTiX 41°N HIETEEOSLNBR SN 5, 44°N YILOKEBEZELIZY 5 b
Td5H% 49°N Lidbiziz 2°C LT OABEDS 150 m BIHEIC 3 TN - T3, 34 - = XAHDSH
it 42° —30'N PUbizfR & h, 1971 £ X HIEfRL, subarctic boundary DFERR I Tu 5 HFRAGHL
BCRL T3, 3 At O RBAEY 2°C DLTF &7z 3 51° —30°'N Tid ABOATIZ Roh
Ish o517, 1973 £EiTid subarctic boundary i1, 42°N fHERIER IR, 9°C 256 4°C T TOIREMH
HWBETDH 5, CONFBROLMCIIBEEFEFHIOEPHTH 505, 47°~48°N OFKE L b 100m &
MET T, BE49°N LHED 120m BHEZ T, k& 2°C LLTO KBS KHENAEHENE, T
DEED subarctic boundary 13 1971 F & IFEOMEMMBICERIN, ¥ - <Xt 41°-30'N
Ddtie 53745 % & 123, 1972 ERFER 51° —30°'N @ 2°C LT ORBAKBOHATIZ &L ML Tzt
DI LEOFRERMS, ¥ - v XDOSHDFEERRIZ subarctic boundary & BESEFENDH 0, T idbEk
BTk 2°C LT ORFOERVRERNOIMMMEHFIL T3 D EBEA LR, ZOKEHAIX 10°C
T 2°C PLEMEENTNT A RIEEED D 2 KETH 5 5 L 3Nz, Dodimead et.al, ' 1, &
#liw 313 5 subarctic boundary FHETI}, KB EEZODHBHIL H—FL T3 &2 BIFHL T
WBY, b OWFEREPSUERO Yy - < ANGEREHASTIERICZ s T B EBLLNS,
nalli
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Fig. 3. Vertical profile of temperature and salinity along longitude 167°-30’E in 1971.
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Fig. 4. Vertical profile of temperature along longitude 167°-30’E in 1972.
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Fig. 5. Vertical profile of temperature along longitude 167°-30'E in 1973.
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Fig. 6 12 1971~1973 EDBENic B INII X = 4 7 DEEHERZTRU 12, MORTHIC, BEh
5 db~ DI AL OB 5 REMRC IERH T EEVED 5N 5, BIb Ak 2467
ARAMOEERIGBKBEOAREL b/h 3w, 2L TEHBEARBEONMIZ, 47°N 5% Bz T3
L EDBEDIGHENLFHMEL TRODN T 3, 3 EHBARICIE, 40cm SUT OAREEREL 37
U T A0IERl, 47°N BILR iz /L THZsu,

Y OBEDEIC S 2 ERARICIE, X=9rDORITBEIIRL D, 4HSem BLTFOD /AN
Bl RN 43°N LAB O LB RAKRFFHC AT U, AR IR DAL 220 L E MRS 1L 3 (Fig. 7).,

BT 7 bwRiL, 1971 £ 101973 FOREOZVEDEEMRIC DV TRNL I (Fig.8), X
R TRRICHREE DEFILIC & 2 RBRROEIbicit, X=9 s DBRE L HUOEABRED b, HEA
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Fig. 6. Frequency distribution of fork Fig. 7. Frequency distribution of fork
length of sockeye salmon from length of chum salmon from south
south to north, 1971-1973. to north, 1971-1973.

BOABEINX L, AR SRRz 5, X2V - on by O/NEYRREED BEAKRIC DAL
g5 L L RO, REDECIED - T REBRBOE b DI & ERAIRIE 5467 2 Ef
MBH5HDLARTIhI,

E4 % MR

1971 1 L IF 1972 EOBERFICBREINT R = 3 5 OEFZMFE% Table 3 33X 7 Table 4 it
Utzo 1971 (RiTid 2-2 4E#%, 1-3 SEiRbSEHRL, 2-3 Effis L U 3-2 EHMHSZI RN T 5, 1972 4F
Tk 2-2 fER, 2-3 SRR EBEL, 3-2 £ 1-3 EFRMBZIEROTHEL TW3, b OFEREE
ORI DR 5 5 &, AT°N HEORE 25 & U THERERIC HELBD o h 5, RILEEE
TREEIT & 5 Sy IR s BN & b, 47°N DIEIKIRIC IS 2 4E AW, DAbAiRic i3 vEde
AL 3 EADEBARL, A—FESTd-T b 2OEERRIC L - THOMFERP RICL T3 & 8B
bh, BAD OREMEL T3, HROSREEROBEIEI, COERBOEREZETT 3
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» . bDERR B,
49* 1971 —
2 - —— - v uYy i DFESFIE, Table 5 KRT X5, 1+E~
e - SHEPLRY, TO5 B S+HERSHED ThEZL,
2{ e 1 AHERPZIWA TN B, BER X 2 ESBO %
2] s = A, SHERRFHATEDD, 1+BIT2+E/K
e 2 EOEEFFI, 1971 FR X OT19724E L b 4T°N EL
T mll gommEESE <, ThETREEL TR,
103 D bR eREFABPIL, HHCRIT
I s 4% P> THESROHIANE 25 EONTVED, YR
5 ] ZRBWT b ZOERLBD b, ERMERRIK S 5 h i
z 24 4
i — : . DLF = —FT B,
g 40 50
x 2] 46 1973 MERRES X OHEREL
e ——— FRBED =TT, HEO T R BB K
e N (ZG.W. x10%/Z (B.W. ~G.W.)) % Table 6 iz KL
43——4—4——-—-————— 120 1972 i B ORI & 5 RREEREE IR H
25 e 00 BH TRV, 1971 £ X 00 1973 £ TIE, 47°N L
q e LB B RREREIE, DEARO 2R b bEVE
E BRL TV 3, HHOBERICED 42°N M550 & 013,
2] o i RrcIRCBEER R TR Y, HARBRBARDIM 2 FR
“0 W LTOB, vudrBiny Y beARR, COMS
. FORK LE.NGT.H (cm fﬁr’mé@&r%@&#@ﬁ}#ﬁ&i%’&w E ﬁfil«‘o
Fig. 8. Frequency distribution of MO EATHRAINTNE 55 7 k< 2 OMREHICD
fork length of pink salmon j .
from south to north in 1971 W, RRED I {3 SR A 72 (Table 7).
and 1973. 1971 EDpl i, SMEBE OBV KIR TR

EYARREL, SAEEE ORI 5 AR KD
HEHBYEL 25 TH HEAD 3 T REHEL Tw 5, F—SHOREDEKE 2T L, #OEK
EMBHEX b RIVT LS, REEROELE I ERORIEL, btk C#EOMRO
BOENWSLERBHATRAZENTES, Ra9r - va g rOHEERIIE, 557 kv A0
TR RONZVD, CRREHERM 157 P ADRBICHE—TRN L ERREIBIDEEALGND,

Table 3. Latitudinal changes of age composition of sockeye salmon in 1971.

Age group
Lat. (N)
1] 12| 22| s3] 13| 23] s ‘ 91 | XX | Total
42° 1 3 3 7
43° 1 30 7 2 5 4 49
e - - - - . - - - -
45° 8 1 3 1 1 2%
46° 1 19 3 1 1 25
4T 4 1 1 6
48° 4 6 3 2 2 i
49° 1 1 12 4 1 19
50° 1 1 9 10 1 22
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Table 4. Latitudinal changes of age composition of sockeye salmon in 1972,

d X & 2 & & 25Q1)-

1974.

Age group
Lat. (N)

12| 22 3—2’X—2’ 0-3| 13| 23| 3-8 X-1| 21| X-3| XX | Total
43° 1 1
e 2| 5| 3| 2 1 13
45° 1] 6| 1 8
46° 3| 4| 1 1] 3 1 13
47° 1| @ 1] 8] 7] 1 1] 1 11
48° 1 1
49° 2 | 2 1 5

Table 5. Latitudinal changes of age composition of chum

salmon in 1971 and 1972.

1971
Lat. (N)
1+ | e+ | s+ s+ | vt | Total

41° 1 1

42° 1 4 2 7

43° 2 8 1 11

44° - - - - 9

45° 8 1 9

46° 1 50 6 4 61

47° 4 1 "5

48° 9 1 1 11

49° 1 1

50° 4 4

1972

42° 1 4 1 6

43° 7 14 2 23

44° 1 17 2 20

45° 1 4 b 1 11

46° 1 10 2 2 15

47° 3 4 7

48° 1 1

49° 1 1

Table 6. Latitudinal changes of maturity indices of female
sockeye salmon. 1971-1973.

Lat. (N) 1971 1972 1973
42° 0.83 — 0. 65
43° 1.83 1.03 1.08
4° — 0.53 1.32
45° 1L 1,63 1.04
46° 1.27 1.23 0.95
47° 1.7 1.53 2.06
48° 2.07 1.35 -
49° 2,67 L4 2.38
50° 1.83 —_ —




=8 REREOYY - < 20O@ELTE

Table 7. Latitudinal changes of sex ratio of pink salmon
in 1971.

Lat. (N) l Female ‘ Male Total

39°

e

| e e MO H | D |
-

'S
(51
°
I ©OMHOoOOoOC | OO 1
1 bk DO DD M b= VN

% ®

4 AR TaE WV SEEINET, —BRERLOYY - < 2ODH2IA THA S &, subarctic boundary
DUEDAKIRiziE, BETOLMKEOEE XD 59, Bhod~ ¥r¥y - #5772 - vaysr
- =B QIECRASHFEESEL b, COSMFRIERC X > TR A BV, AL
2EgL I, KB L OHEADS, BRI & dbi{Ee & 0 ) A EIGEHEL TH 3K Roh 3,
Ui UR—ARET b <=4 DLk 5 RBHEAERED D2 OERD BRI, HEDOENEHAR3
SEANEABIC BHESHRL, vavy X3y OESRRAVERKRCOAMHL, HIF7 b
< ZONBUEERSERB L VBRI Vo mT22E, BERECL > THNFRE BRT 20
TRV EDFREBI, BO IEESLA—ETHREL, BEEETI4EERE 2 ¥y -
H57 b=, BAELHYOEHRCENC Lid, BHEEATHOREENENERI L BEL T,
EEEEICE AEBROBIRE $BALND, AR TR, EHREL I RBOBMREBICET 3
BENIEL N o 1b, REHORE - BROERICEVT, HHAERIA'Y LORCEEND 2
LHEEIND L E DS, WEHMHBERDA LS TAYREE OXTEES b TBET 2 LEVH 5
5,

R DRI > TABOERSHRD 4 — » IZHERELL T TH S5 50, —ESE 0
TRET 3 Grid WEORER»S, KBREFEOKHRI - B8 - RE - BR#Vz Y, ¥ - < X \EHO
BErEET 210080 sERMEs s e ah 3, RERLCHEERESRNE, RBAER,
LEKAE L LIGEGY D b, pOIERORYMBIREHOES, HEMIROER ST X 5T,
Fl—EC b B - ZBSH 2R TS L LBTHRINGD, ZORAEOLEERSE B/ RE L T 57
BHREDERIC L - T, AHOEESHOBBYREFCHL LILINTHN BDEET S, RIR
BX % FNEL, BEAEONME BELTREOWESES2ED 3 EORBBELIL L,

= #

1. 1971-1973 %, 4 A THOFFR, JCEAFED 167° —30'E ORERC RT3y - <24
BHORILAMmC OV TRIBRLI,

2, ¥ - < AHNFOEMRI subarctic boundary €& - THEHHIN, ZDEHED subarctic boundary
DR IN A AEICE - TEILKEET 2, 41°~42°N fHEMMMOERE A5 1, 10°C ML
DRBBKECIE, $7 - T ADHIRA BN,

— 45 —
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49°N PLEOAKEE T2, R0 ARSHIIRETS 508, REB I HEIC 2°C LT Bk
DN 2 HI1TI3, ¥ - < 2AOHHIRRL N,

subarctic boundary fHEDIBHBAKREFICIE, =V « v udr OESE - R L o5
BEERIEOERND 57 b= 2L, Fiek W ¥ Fr BT 5, COKRiCHEES 2 Jbflic
AIT7 2 XDBMDOPLYD 5, B zOMTR<=Y7 - v avrORZagicdtdEd 3k
WD b, 47°N DALOHBEIER AR TIZ, o ¥ o OB, =9 5 2 EO4M
ﬁﬁiﬁt T5TW5,

N=R TR AN BEE U, DEIIEEETE 2 4 (2-2, 3-2 £ »5, DUticiR A
SR (1-3, 2-3 ) PEBAHL, BKEEBRBCEGET{, WEERER L - THORER
ZRICUTV S, UL CONMEHORRER I DV TIZIASL T/,

NPT BT 7 b RATR, BEHKROAROEKEIINI L, ik sicoh TkEi 2t 2
mw&ao&:ﬁaﬁuﬁﬁﬁﬁ,havbvxvmwmwﬁcnmﬁﬁbrmaa%wénto
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