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Fig. 9 Age composition of walleye pollock in

the Aleutian Basin (A) and the coastal waters of
Unimark (B) (June 28— August 2,1993)
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{# F§ Foote fl Traynor[1988 JH TR H RAR, OB ABXREFEHR MG N
4703 B VEWIB NS, 20 IR IAG TR B R B FE LMER (K2,3) . RHELR 51988
FREZ H AL i B BT R R R BT IR BV A 7 55 (A0 TS B) WA 45 Rt 82 [Anon,
19907, 19935 F Ze ] & v ¥ £ X B 0 YT IR B 24 09 1988 R SRy 1/6.

EEAFRAETMNH TSEER, MR REFERR N8558 B, AR NI 4T,
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Table 1 Sex ratio and female maturity of walleye pollock in the Aleutian

Basin of the Bering Sea (June 28— August 2,1993)

BB H (20) W R LB (B 9D VE IR B ¥
BX E¥ (%)
£ # I 1 —1 I N v V—1 GsI®
REEX 38.6 63. 4 96. 3 2.8 0.9 29. 8
HEHEEX 34.8 65.2 93.0 1.7 5.3 25.3
WA RS 33.0 7.0 81.8 12. 1 6.1
SRR 53.0 47.0 13.2 3.8 83.0 12.2

*» GSI=WRE /Ai{KE X 1000, GSI=Gonad weight/Net body weight X 1000
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¥2 SYBABRRBERSEEREERRITNEY " (1993.6. 28— 7. 10)
Table 2 Abundance estimation of walleye pollock in the international water of the Bering
Sea by means of subarea method and relevant parameters (June 28— July 10,1993)
1 2 3 4 5 6 N
HEF 172°E— 174°E— 176°E— 178°E— 180°— 178°W— &it
M 4.5 10. 8 13.7
59°N L 52. 61 52.61 52.61
w 1095 1095 1095
A 2455 3386 3108 8949
N 1. 26 4.19 4. 88 10. 33
B 1. 385 4. 585 5. 339 11. 309
C M . 0.1 3.2 22.0 9.5 15.2
58°N L 52.61 52.61 53. 30 52.61 51.42
w 1095 1085 1162 1095 1064
A 2581 3869 3869 3869 2300 16488
N 0. 03 1. 42 9. 49 4.21 4.19 19. 34
B 0. 033 1. 552 11. 038 4. 609 4. 460 21.692
D M 0 0 0 11. 7 5.6 6.2
57°N L 53.08 52. 61 52.61
w 1130 1095 1095
A 1558 3474 3974 3974 3974 3312 20266
N 0 0 0 5.23 2.55 2. 35 10.13
B 0 0 0 5.905 2.790 2.575 11. 270
E M 2.0 6. 6 9.8 6.4
56°N L 52. 61 52. 61 52. 61 51. 64
w 1095 1095 1066 1025
A 1266 2466 2881 2436 9049
N 0. 29 1. 86 3.23 1. 85 7.23
B 0. 318 2. 041 3. 446 1. 898 7.703
& it
A 1558 6055 11564 13695 13832 8048 54752
N 0 0.03 2.97 20.77 14. 87 8. 39 47,03
B 0 0.033 3. 255 23.569 16. 184 8.993 51.974
* M ABME.L AFB XK (em) W HFHER),A ZFEXER (n. mile?),
N AREHEAE),B AREEAT),
®3 BEEAEREBERETELFEHER(1993.6.28—7.10)
Table 3 Abundance estimation of walleye pollock in the international waters of the
Bering Sea by means of the transect method (June 28— July 10,1993)
WEe Sa—m?/n. mile? _ ME{#E Mﬁﬁﬁ X #E REYR REE
HBE Yy X2 (nomile) (n.mile) (em) €] (10%) 10T
1 1—8 4.3 2.5 90 42 53.3 1162 1. 38 1. 603
la 7—13 10.1 1.9 40 22 53.3 1162 0.99 1.151
2 0—14 6.7 4.7 120 44 53.3 1162 3.94 4,583
3 1—66 20.1 18. 4 140 44 53.3 1162 13.81 16. 039
4 2—33 10.1 6.9 95 44 53.1 1130 9.74 11. 006
5 2—30 8.8 6. 4 205 44 51.4 1064 9.52 10.128
6 2—24 8.1 4.9 135 44 51.5 1045 5.75 6. 003
7 3—14 6.3 3.6 60 44 51.6 1025 1.98 2.028
Mt 37880(n. mile?) 47.11 52.541
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{55° ‘
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2.5 —~ 1.0 |
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153° 5.3 1.3
* 300f
33.4
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500y ] 33.6
‘/12.0
151°
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11l HEKREAEKXI49°30E BrEmk i
E10 FEXREAMREXERRKE (TC) 4% (TC). 2 ESYH)EE T (1993.8.07—8.15)

(1993.8.07—8.15) Fig. 11 Vertical distribution of temperature
Fig. 10 Temperature (T'C) contour at O m (T'C) and salinity (S%,) at section of 149°30'E
depth in the high seas of the Sea of Okhotsk in the high seas of the Sea of Okhotsk
(August 7—15,1993) (August 7—15,1993)

HEHAKESEARNERTEE, EAH LRSS, REHEH32.75—-32. 95 REH
B4 AT R R R e N A1 %, TR BER R (B12).

# 2 DO /KA R 5KE RERRE .S AEE RS 9—9. dmg/L, £FELEMR
#A.0—50 m 2,DO & B ¥R R INT 78, FHBfE2me/L Z W SHAER 50 m BLIR DO
& BRI T %, RIEE2—4amg/L, RRREHE.DO MERE ST SREIKER X,
2.2.2 HHMNEEBR

AEX A E RS R AL (E13) HEEREM EH100 E)RFHTFIesHs5°LUt.
500 m RS L KR .M {E500— 10008 B FH/B AL T A K H LR QLE 5545, KE149°
SOBHIR) R BB 4N M A A7 T At 55° L Jb iy A M R T 4630, W IR & B AR 8K M E— v 5 —



134 BETHE: AR FRREFERFIFERERR 17

10, 3 X EHER LG 5500 m FREV & 08 KL N IRER DI TR EE ™= s
gy —a .

36N ) 3EN
e
- B
\/! "
S
\
< ]
oA s Q 134
= ] |
Ay
. L
\ ) ‘
" Z |
i ]
—~
52°¢ N
32.8 -
) I
. 51 17§ 4517
A VT S VT I T e T 118 1o o0 Ik RS
Hiz2 BERELABREBEE S%) 4% H13 FEARAEXKEHSFARELANEE
(1993.8.07—8.15 (Sa {H,1993.8.06—8.16)
Fig. 12 Salinity (§%,) contour at 0 m depth in Fig. 13 Distribution and relative density
the high seas of the Sea of Okhotsk (Sa value) of walleye pollock in the high seas of
(August 7—15,1993) the Sea of Okhotsk (August 6—16,1993)

HERAAAERERET100m EHEAGRENS A, BERENEESAHKER150—
300 m EEZBRKERMEEEER M I ERMESERERE SEE, B 7 @A
A 8 4 T AE R IR AR , 108 — 168 E B4 A F150— 300 m 2,100 m LR JLF TR T4 4,
KA BN, FENHT100—300 m B, H H /5 XEH 5 24 o, B0 K 57 M IR0 Y X
EEAEETESZERI0 m BEERSKAEX.

2.2.3 &MFEH

BE R LA KIS MEE) , AT B #270— 500 mm, P-4 X382, 5 mm, &
W EN100—800 g, PR E358. 7 g MEHIREER K B S E DA H A FRAEREE (F14),

NERXBAENFHEB AR A3 148, TEER A N4 — 78, 584 % . K, 1988, 19874
5. 6% B 25 5 YEIE B A60%, 108 L BRI S0 5% , R B HOR T B 1T,

AWK P SR RE A L e K T e, M R LR 48 52 IR IS R BV S B 1 18
(£92198. 9%, MBI MAKIR R B E 1 H. IR R B(GSD T K16, 8. 48 1 L) L A58
H5—6 H =S MR R, S UL TR RIR A R A B,

HERE RSN EAEEARE, SRS 16%, BESRN IR 2EES 5 & 46 %H
21% , I IE 2 SR A 6 R HE A ROIRSE R B,
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2.2.4 RRFME

RANTMBEREIFMEER RPN ERE L BREREFERR, ST T EHIAF
WER NS5 4M, A H SN REREEER6MEL L.

%4 BREARBLGLBREFTREPERERER " (1993.8.06—16)

Table 4 Abundance estimation of walleye pollock in the northern part

of the high seas of the Sea of Okhotsk and relevant
parameters (August 6—16,1993)

1

2 3

TR 55°43' —55°30'N 55°30' —55°00'N 55°00' —54°30'N
N 65.3 97.8 49.7
L 38.25 38. 25 38.25
w 358.7 358.7 358.7
A 220 843 1212
N 311 17. 87 13. 05
B 1.117 6.409 4. 682

* M YBUME L B FH XK (em) W P& E (@), A B RER (n. mile?),

Ny EE(0R),B ARERU0T),
INE SR

EEO4BMERSERREEENF
FHERMAETRALAEX , FERZELE
B8 B4 T A AL ER. 500 m FHRKZLU
BROBX . TREMERBERERHNERT
WARRES M TFRE SEEMPEK
WA A TFRKEAZT150—-250m
B, KBEMESREER HICER EREK
HEKICER MHMANSATFRKAZL
100m B, KBHHAH3-SCHMOCER . HAEA
M aEEREHEEREERIAR, X—17
HMBREREFX.

ERRBErEREN BRBERN, MHE
AR BEENEERKEARNS0—57 cm, T
52.6 cm, MBKRKEEAEEEE H34—44om,F
¥738. 3 cm R IE W RIE R

AR R MEREERFE
IE] B 3R 4 7= P B4R, 20 ¥ DX R e B IR R
SR BRI — 158 5, PRI R, 492
—4 F R SR XH 5 B D5 & ML A = N EEE

3

=

H OO

5t

251
| a0

15p

B (%)

0
100

H14 WEXZLHIAHEREIKL A) .
thE (B) 44 (1993.8.06—16)
Fig.14 Fork length (A) and body weight (B)
distribution of walleye pollock in the northern
part of the high seas of the Sea of Okhotsk
(August 6—16,1993)
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J& [NRIFSF, 1994 ;Haryu, 1980;Mulligan %,1989;Bulatov, 19891, f§f B = == /5 I’ ¥ 5 1 4
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STOCK ASSESSMENT OF WALLEYE POLLOCK IN
THE NORTH PACIFIC OCEAN BY ACOUSTIC SURVEY

Tang Qisheng, Wang Weixiang, Chen Yuzhen, Li Fuguo,

Jin Xianshi, Zhao Xianyong, Chen Jufa and Dai Fangqun
(Yellow Sea Fisheries Research Institute, Qingdao, 266071)

ABSTRACT An acoustic/midwater trawl survey of the resource of walleye pollock
Theragra chalcogramma (Pallas) in the Aleutian Basin and the high seas of the Sea of
Okhotsk was carried out by the R/V "Bei Dou” during the period of June 10 — August 24,
1993 with a coverage of 760X 10° km?. The survey results indicate that: (1) during summer,
the water from surface to 25 m depth vertically mixed well in the Aleutian Basin with the
temperature of 5.4—9. 6°C, salinity of 32. 4—33. 2, dissolved oxygen of 9. 7—10. 6 mg/L,
while the water layer 50— 200 m was occupied by the cold water mass with the temperature
of 1. 3—4. 9°C. Adult walleye pollock were mainly distributed in the southern part of the
Basin and the Bering High Seas at 175— 225 m depth water layer. A large concentration of
age—0 pollock was first discovered in the waters between the northeastern part of the Bering
High Seas and the shelf of the eastern Bering Sea, and inhabited mainly the water layer 80—
100 m. The adult and age-0 pollock both showed distinct diurnal vertical migration pattern.
The mean fork length of pollock from the Basin was 52. 6 cm, and mean body weight 1095 g.
There were different spawning stocks in the Aleutian Basin. The pollock from the water
around Bogoslof Island were aged at 4— 20 years with a dominant age group of 11—15 years.
The 1978 and 1977 year classes were relatively strong. However, the pollock from the
southeastern part of the Basin were young, and dominated by the age group of 3—4 years.
The biomass of pollock in the Bering High Seas was estimated about 52X 10%. It is predicted
that the stock will be gradually recovered after 1995. (2) the water temperature at surface in
the high seas of the Sea of Okhotsk ranged from 11.9—13.0 C, salinity from 32.7—32. 9,
dissolved oxygen from 8. 9—9. 5 mg/L, while the water layer 50—150 m was controlled by
the relatively strong cold water mass, at the temperature of -1. 2—0. 2°C. Pollock inhabited
mainly the water below the cold water mass at 150 — 300 m depth, and the densest
concentration was observed in the area north 55°N. The mean fork length in this area was
38. 3 cm, mean body weight 358. 7 g, and the dominant age group was 5—6 years. The stock
was in a good condition.

KEYWORDS north Pacific Ocean, walleye pollock, distribution, abundance, acoustic

estimation, environment



