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Studies on the Ecology of the Herring in the Northern Part
of the Okhotsk Sea in Summer—II

On the Characteristics of the Age Composition of the Shoals,
and the Relationship between their Distribution
and Hydrographic Conditions

Toyomi TAKAHASHI®

In a previous paper, the size and age composition of the shoals and several
biological characteristics of the herring, Clupea pallasi, in the northern part of the
Okhotsk Sea in the summer of 1971 were reported. In the present study, the author
attempted to clarify the features of the age composition of the shoals and the rela-
tionship between their distribution and hydrographic conditions on the surface layer.

Fish samples and data of oceanographic observation were obtained by the re-
search vessel “Oyashio Maru” in the northern part of the Okhotsk Sea in the sum-
mers of 1971-1973.

The surface gill nets used were composed of nets of various mesh sizes 30, 35,
42, 48, 55, 63, 72, 82mm, and others, and the results of the analysis of these mesh
selection curves suggested that these nets can relatively capture herrings non-selec-
tively.

The results obtained are summarized as follows:

1) The shoals were separated into 3 groups according to the type of their age
composition; Shoal A was composed of fish older than 4 years old (3+), Shoal B
was mainly composed of 2-3 year-old fish, and Shoal C was mainly composed of 4
year-old fish.

2) Shoal B was distributed in comparative warm waters (12-14°C), where the
temperature and salinity gradient were small.

3) Shoal C was observed in only remarkably low salinity areas (27.1—31.2%),
where the discharges of rivers could have some influence.

4) There is a possibility that the extension of the low salinity waters helped
to define the distribution of Shoal A.

5) It is deduced that each shoal generally separates from one another geographi-
cally due to the distribution of Shoal B and Shoal C in connection with peculiar
water masses, respectively.

Fh— Y 2R DEZED = v Clupea pallasi (Cuvier and VALENCIENNES) 2o\ TlE, FHEH
FOR L TCRBE S i VNEEDH AT T4 THh, BIFEROKEAWAL ST, EH
DIEAIRD T, WA ST BIHELTORT S0 = v R LS5 SEED B 4 D TR SRR L

HORBRXOEREET S50 £ 4 O ARKEELESRKETHERE L,
*2byEE RSk ESEY (Faculty of Fisheries, Hokkaido University, Hakodate, Japan)
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Fig. 1. Location of the gill net operation in the northera part of the Okhotsk Sea
in summer, 1971-1973. O: 1971, A: 1972, [J: 1973.
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Table 1. Location of the gill net operation and C.P.U.E. {catch number per tan)
at each fishing station in 1971-1973

Number of Location C.P.U.E. for each mesh size (mm)
fishing Date - -
station Latitude Longitude 30 35 42 48 55 63 72 82
1971
1 Aug. 17 58°12N 152°28'E 0 0 374 4,400 2,200 625 180 6
2 18 58°26/ 150°307 0 0 150 430 300 18 4 0
3 19 58°30/ 148°30/ 0 0 0 0 0 0 1 0
4 20 580297 146°31/ 0 0 0 0 0 0 0 0
5 21 58°36/ 1440247 900 200 60 30 30 5 0 0
6 22 58°03/ 142°07 10 0 1 4 6 3 0 0
7 23 57°07 140°32/ 4 0 1 5 3 0 0 0
8 24 55°397 141°23/ 0 6 400 250 20 2 0 0
9 25 54047 141°33/ 8 1 200 300 100 0 0 0
10 26 54°497 140°28 0 0 1 23 40 7 3 0
11 27 55038/ 140°30/ 0 3 300 400 40 3 0 0
12 28 57°02/ 140°1¢6/ 0 0 8 1 4 0 0 0
13 29 58022/ 142°17 350 6 1 4 3 1 0 0
14 3 58240/ 144°33/ 700 2 1 4 3 1 0 0
15 31 58°31/ 146°33/ 30 1 0 2 1 0 0 0
16 Sept. 1 58°3(/ 148°30/ 1,500 250 300 869 400 25 1 0
17 2 58°24/ 150°35/ 1 4 400 800 800 300 40 0
18 3 58°20/ 152°3¢/ 0 g 180 160 100 25 8 0
1972
19 Aug. 15 58°21/ 152°36/ 0 0 61,160 455 13 2 0
20 16 58°23/ 150°45/ 0 0 0 28 19 11 4 0
21 17 580247 148°23/ 0 4 160 550 1,070 24 4 2
22 18 58°30/ 146°187 0 0 0 1 2 0 0 0
23 19 58°37/ 144°29/ 0 0 1 1 1 0 0 0
24 20 58°197 142°13/ 0 8 18 30 30 20 0 0
25 21 56°57 140°55/ 0 1 0 0 0 0 0 0
26 22 550507 141°00/ 0 0 0 0 0 0 0 0
27 23 54249/ 141°28/ 0 4,000 2,000 565 20 10 0 0
28 26 58023/ 150°31/ 0 0 5 445 395 12 4 0
29 27 58°257 152°30/ 0 0 0 500 980 14 0 0
30 28 589247 148°30/ -0 0 10 440 1,170 12 0 0
31 30 58027 146°21/ 0 0 0 190 245 20 0 0
32 31 58°307 144°30/ 0 1 21,020 470 12 5 0
33 Sept. 1 58°177 142°227 0 61 455 2,750 545 52 0 0
34 2 57°007 140°55/ 0 2 0 0 2 0 0 0
35 3 550517 141°03/ 0 480 630 11 0 0 0 0
36 4 55°007 141°25/ 1 525 645 10 5 v 0 0
37 5 54°00/ 144°G0/ 0 72 725 240 28 0 0 0
1973
38 Aug. 15 58°20/ 152021/ 0 1 286 909 822 3 3 0
39 16 58021/ 150°307 0 0 2 2 4 1 0 0
40 17 58°30/ 148°30/ 0 0 1 6 5 0 0 0
41 18 58°30/ 146°307 1 93 3,517 2,324 327 287 3 0
42 19 58922/ 144°30/ 0 0 4 13 6 0 0 0
43 20 58020/ 1420227 5 36 3,693 1,065 14 3 0 0
44 21 57°207 141°167 0 1 3 1 0 0 0 0
45 22 56°137 141°52/ 0 0 1 2 2 9 0 0
46 23 55024/ 142°127 1 5 327 508 14 0 0 0
47 24 55912/ 142°127 0 0 14 22 3 0 0 0
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Table 2. C.P.U.E. by the mesh size of the gill net by fork length classes in 1971-
1973. TItalic figures represent C.P.U.E. at Stations 8, 9, 11, 37, and 46.

Fork length Streched mesh size (mm)

(cm) 30 35 4 48 55 63 7 82
12.1—13.0 18 0 0 0 0 0 0 0
13.1—14.0 1,162 29 0 0 0 0 0 0
14.1—15.0 1,788 91 0 0 0 0 0 0
15.1—16.0 139 65 0 0 0 0 0 0

0 3 0 0 0 0 0 0
16.1—17.0 1 950 0 0 0 0 0 0
0 42 0 0 0 0 0 0
17.1—18.0 1 3,399 532 4 0 0 0 0
0 23 44 0 0 0 0 0
18.1—19.0 0 933 2,060 10 0 0 0 0
0 3 144 0 0 0 0 0
19.1—20.0 0 118 1,163 33 0 0 0 0
0 0 247 68 i 0 0 0
20.1—21.0 2 26 2,205 317 0 0 0 0
0 0 758 593 12 0 0 0
21.1—22.0 2 31 4,462 1,397 8 0 0 0
0 0 602 655 43 0 0 0
22.1-23.0 0 9 1,953 3,273 162 0 0 0
0 0 145 256 34 1 0 0
23.1—24.0 0 0 332 4,258 1,404 1 0 0
0 0 15 100 52 0 0 0
24.1—25.0 0 2 154 5,830 3,493 46 0 0
0 0 0 22 28 I 0 0
25.1—26.0 0 2 4 2,640 3,270 199 0 0
0 0 0 5 14 0 0 0
26.1—27.0 0 0 0 793 1,138 260 1 0
27.1—28.0 0 0 0 76 250 121 10 0
28 1-29.0 0 0 0 0 228 138 30 1
29.1—30.0 0 0 0 20 332 436 103 1
30.1—31.0 0 0 0 0 61 184 69 2
31.1—32.0 0 0 0 0 3 15 24 1
32.1—33.0 0 0 0 0 0 36 3 0

w1969 EER (1971 o 37 M) R X0 1971 Fif (1972 Fo 27 f) (MEBEOFNIETH 5 & FHI
ENB, DX HTEBIRD = v VITELBEOEHNRE D, BCPEOER CHER I T 5EE
DHBMEIRRER LD TH S 5 EFE 2 bbb, 2 AL I FRXERCIENSVEFEELAR DRI DI,
1971 £ 3 F AT 2 ROEIENESOfcig (ST, 5, 16) TELE L THREIRIZ L b, Iib2F
BIO3FOELSBRREL CR—SHERT L0 LRSS,

U RDEREND, YBIRCKT2EED = ¥ VIXFESERIC L O TRESIT b s 3 SORBEERC S
bhb, £ I1HOAMIRE, Tauisk KR bbb DT, 4F U EDE L DR OICESTECTRHE S
NTnD (ABLERTS), FUMOBENL 2~3 FOESRLEFRTHS (BF), FFMAMOBIL
AT DIBITE—EAT TR IR TS (CE), IhbOEANITI—RCHBNGEL AT, SHoh
245 ST, 16, 33, X0 ST. 41 TL BRI L 5 C, 2FNAFA—ECREETIBE LR D bR,
¥, AFHIEL UTEEIRS X ORAEINFE CHREN TxD, BEIHLHCIFEEROBRTH D,
A~CRIFR—RY o v— Y3 VEBT A ERERBHCEREN-ATHEN TH L L 5L 2 b5,
ABO AR ECRHLYBRT S 4 TRl IfE, IBHE, SIOBBVERBICEEEZ S tnb, h
HAFAEOBERIIER SN ETH %,
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Fig. 3. The relative selection curves of different meshes for the herring caught in
the northern part of the Okhotsk Sea in summer. Dotted line represents the
curves for the fish at Stations 8, 9, 11, 37, 46, and solid line represents the
curves for the fish at stations excluded the above those from the stations were

obtained the larger catches.

A: 30mm, B and b: 35mm, C and ¢: 42mm, D

and d: 48 mm, E and e: 55mm, F and f: 63 mm, G: 72mm.
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Fig. 4. Frequency distribution of the fork length and age-groups of the herring in

the northern part of the Okhotsk Sea in summer, 1971-1973.

4 years old.




BROFHELERECER EFO=vvoik
BIKER I ORI oW I oD EN T SR
Ty 5, AYUSHIN'® (L3R4 HAKRIL 4~12°C
=, BRI 2~3°C, BX U 14~16°C TED bR
BEL, KEBBI RESMOBEEL IO T\5 T
LA LT\ B, CHERNYAVSKIL 5, 7e b UNT
KHARITONOVA”) 13 Tauisk ¥EFHFOKMEIESE

AR CTIRER B ORENRE VL ERHE L
;méoit,_h%@_cuﬂEﬂDWUQ e
BERD 2BLEMTERT B D, AUZEHES
FRERS TR DREYN = » v TH O
?%%Lfﬁﬁk@T@%AFLm%ﬁ®w%ﬁ
LAY BRI D o DT, RBETIIER T
%m;fwiﬁmﬁﬁémﬁ S L = vy EOS
i & DEARIC DWW TR AT 27,

1971~1973 FIZ 317 5 ZWEAB S T © F£47
BRI L KR « HO OSHEWHE % Fig. 6~10 @
Fte TCRBIX S, SHUEORITIZIER
—BHERLTWREDT, T TRThbre—EL
THofc, Fig. 6 X0 Fig. 7 @k i, 1971
FIT w1 B AR Koni 2EEIhE OKIEITEE B X
O% O BB TORBEN DD b #1172, Khmitev-

2
)
(=

I

skago B IS X v EEIOAKIE T Nogdan IHfh-&

433

304
*x103
| 5 1971
n
1w —J_ n=2315
5 N
Q 0 !
-
<
30 .
103 —
u.
O |5 1972
o n=2790
[%4]
[x8]
= 0]
:)30_
<xi03
[ 5— 1973
n=1642
0 T T T T T L...I_, T

4 5 6 7 8 §<

AGE—-GROUPS

Fig. 5. Annual changes of the frequency
distribution of the age-groups of the
herring in the northern part of the
Okhotsk Sea in summer, 1971-1973.

(ST. 6, 13) By &I E U TRAROMEMIER> T

2 3

7co BEAIKRER 10m DIRCHEEL, EBELEOKE - EFOEEINPNSVWHLE TRENZ bR, K

I
-
o k\my /\\ J/ ! '
5 20 ]
L&
DJO f\ ~,6 32.0 J Ua 324}
+ 4 -
\320 24 /\_/32-6
/\
20 . g i
30
%) 0
w
-
(&S] L
23
<
(&)
67 4
X103
° 21417

Fig. 6. Relationship bstween the catches of the herring and the vertical distribu-
tion of the water temperature and salinity of the su1face layer on August 17-

25, 1971,
old.

V77 : Fish older than 5 years old, E&f: 4 years old, : 2-3 years



434

o ST.10 U1
xl

DEPTH(m)

CATCHES

Fig. 7. Relationship between the catches of the herring and the vertical distribu-
tion of the water temperature and salinity of the surface layer on August 27-
September 3, 1971.
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Fig. 8. Relationship between the catches of the herring and the vertical distribu-
tion of the water temperature and salinity of the surface layer on August 15-
23, 1972.
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Fig. 9. Relationship between the catches of the herring and the vertical distribu-

tion of the water temperature and salinity of the surface layer on August 26-
September 5, 1972.
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tion of tne water temperature and salinity of the surface layer on August 15-
24, 1973.
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