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Table 1 Abendance indices of spawning stock and autumn catches
of penaeid shrimp in the Bohai Sea in 1983 - 1994

o XHEFRE AR BRI R < 10° B)
year KRS 4 B aEEE BR-E B 8 b3 TR EHE
WRISE R/ N | (x10° &) Bohai Sea Bohai bay Liacdong Bay  Laizhou Bay
1983 8.6 10. 69 358.83 193,65 21.79 143.42
1684 3.8 5.66 130.55 72.44 20,92 37.18
1985 3.5 9.54 401.46 20.84 15.90 . 355,72
1986 6.8 10.48 217.90 24.83 77.48 115.60
1987 ‘1.8 6.53 93.69 37.39 11.98 44.32
1088 4.1 8.08 414.91 83.02 10,33 321.56
1989 7.4 10.37 116.43 21.83 5.90 88.61
1990 6.1 ' / 290.35 212.45 12.12 65.79
199] ' 11.4 / 91.06 36.33 5.88 48.85
1992 2.2 / 68.10 23.11 4.30 - 40.69
1993 0.7 A 59.04 4,03 3.74 51.27
1994 0.6 / 38.08 5.75 0.93 31.38
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Table 2 parameters and correlation coefficients in stock recruitment models {SRR)

Parame
BN Fis R ET L o $H Parameters
Model Expression (R*) a b
Ricker % R/S,=ae ™ 0.51 <0.01 90. 054 1.622 X102
Beverton — Holt & R/ 1=a+b§! 0.74 <0.00t 3.86x1073 1.17x10°2

X E Re SRR, StOhBE R RRERE/R. M), a b 5A
SEN N HIE R AR ER A XX AR SR (A D,

TEBF ST MR 7= B0 35 25 PR HE R S 1983 — 1994 4EXHIF 2 K —# FE R A R R AFF 72
B RAt, RITHES BEHR T ERHB TR S A LG— 6 ARAEMAR(>10m/sec)
RORFEERY R (x,), 5 A —6 A LAY FH e E(xy), 5 — 6 F 935 B (x, ) FISR B S i Y B
TR B (x) % 4 MEIEER, EIIJHF_’."Eff]Lﬁ%ﬁﬁﬁ%?&ﬂ—@f’ﬁﬁ?’i‘@fﬁﬁﬁ%fu
B EA (R 4), AT LR RIS R RAEN — 1A Z R (') A Beverion—Holt F#k
— ARk, HEYTEE EEMHRR. B2 BREAMDARNHEESHERET
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Fig.1 Stock-recruitment curve of Penaeid shrimp in the Bohai Sea
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Fig.2 <Comparison of observed and calculated recruitment
indices of Penaelid shrimp in the Bohai Sea
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NENOBGEE. FRTERREHERNESER B8 AN EREWRFINERMNG
B, HXRMY B, AR T BHREE. _

ﬁR:1=aﬂ+alx1+azxz+a3x3+a4x4+bSt_l ' (4)

X ap=—-0.2976 a,=0.0003 a,=0.0001 a;=0.0077

a, = 0.0201 b=0.01433 R?=0.925 p<0.005

12 0, 4 b g X AR AR FE BRI AR AR 90 % D LR AR C mA A F rER, M
BEEDEESEHYERRGIFN AAERE, FTRESNERNBERR 8%,

1990 — 94 LEFEHHIG T I R 4T 3 R B IE M VBT 157K 3 6 A ik IrilEF R (R
/m* YR T SHEEMNIFH AR EEFMEMEERA(r=+0.992 p<0.001), 7 REHHE
BREEE. BENERIFSGAHK AR EEREW. (£3)

%3 1990 - 1994 F 6 AR BRI FHKG S kAW Far S
Table 3 The death numbers of post larvae from water intakes

by salt industries and shrimp farming

PAREFOHER e X AE AL FE R ISR
: (=105 E&}
FE4 B oK ) X
Year . Location # (g;?'ﬁﬁ B <10%/ day | B/’ Recruitmeat index
Numbef | M- X10%/dsy | Nr./nd Nr. x 10°
1990 WA 5 1411.90 117.6 - 15.3 : - 212.45
Shrimp farm of Tanggu—Dagang .
1991 C REREFRE 79.7 4.4 3.5 36.33
Shrimp enhancement Station of Tianjin
1992 Wi iR 54.7 3.65 0.12 23.11
Salt industries of Tanggu
1993 W EIg 91.8 574 0.12 4.03
Balt industries of Tangeu
1994 Wiy 127.4 7.50 0.29 5.73
Salt industries of Tanggu

o5 # #®

1. SEEMIR S BOTHIF L 60 ERTITFIATE RIS, of 8BS Tang B0 G &%
J i 1961 — 1976 4EH1 1962 — 1983 4R $AMGXTIF S, ) MK TRM IR B (R,) %K, i Bever-
ton— Holt #l Ricker BIZHR T FiE Z MM XX R, HER KT MR '
R*=0.36(p<0.05)fI R*=0.39(p<0.002) _
FE R 9Bk T R il R R e B 1962 — 1983 Ft 1983 — 1994 R AT1 43 B3 A RS AR
TR A B S 8 2 MR 2 (i 3 B ) B W 2K B (CPUE) #E hy 32 iR W B, 5 38 0 4 TR B AR
EIRERRERAR. (B2, HEEA 6 1983 - 1989 FHPIH(E D MHSE R R
(Y) RUBSE S T R R RSB X ST E SRR
(Y=5.3640.66X r= +0.80){p<0.005)
Wi g R s ke R — B, BHA —E MR &,
T bR TR BT S R A IR R R - A R XA EERRMEAR AT

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

249 O RARS | #0845 530 S (SRR) A4S M O BR Y 25

16, 1983 FELRA FERIH R BB E XIEE TR BN EHEMHEE— ERERH
HMXRB R 435012 0.36188 0.399751 0.74 5 0.51, AT R AT B BISKATSH N
WIROE L, BEX A E RS M EE B ERH.

80 £F AR LA 3 AR BB BT 198 R AT 60 1 70 SEAEY 34.4% F 44.2%, 90 SELHE MR

B ARG VERUT @ H, 0 BRI 5 A o B2 (A0 3 00 4R AL S 3 e i e I
FFHE B 80 AT HET 20% o (Kik Se RSB AR AR 2, 2 M5 018 o 80 980 o b
B EERBER. M5B AR R 2R R v, BT R A T R N
HEBUWEERE. .
2. FORRESTFMMEN  Tang %517 1962 — 1983 4E 351k —#h FL BAE 5 (Ricker) A
T MHAERABRENGAYRATENTEEFSH(), TaIE T EE T Ruire
KRR AR BENETZRBEARBEF. 60.70 780 ERXAHEEH(,)
RT3 EST A 38.9.57.3 F1 59.7, W W 80 SER LK FEH KM £ m R/ E By
HIBEERE REHBAE. B 80 A TFLG, Mg ol 4 X UF FE 08 Ml M 3R 2 R B,
FREA B h 1983 4E4Y 5700 A HiHE T 1988 = 89 44 7 A ; 7= M4l iy 248kg/ 2 HUH 345
1400kg/ 23T, 3 —4 80 SERDEF EMM B EREHE.

M R X AT RS b TC 0 R B A SR T T B B 4 R B P, AR XU B0 4b 2 B e
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FEXTIRFAR M PR B A AR A DN A A R TR A R, BT
FACREFIARE VDM, WA R TR0 55 B 7 LA % B A B b B i DL A K
A A A
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TUDY ON DYNAMIC OF STOCK RECRUITMENT
RELATIONSHIP(SRR) OF PENAEID SHRIMP

( PENAEUS CHINENSIS) IN THE BOHAI SEA

Deng Jingvao Zhu Jinsheng Ren Shengmin
( Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Qingdac 266071)

ABSTRACT Recruitment has considerably fluctuated armually since the early 1960 s during
the development of penaeid shrimp fishery in autumn. Penaeid shrimp recruitment, especially
- the spawning stock, has significantly decreased in the Bolhai Sea since the 1980 *s. The rela-
tidnship between the stock and recruitment ¢an be well described by Beverton — Holt and Ricker
models based on CPUE of the spawning stock and the catch in autumn from 1983 — 1994 in the
Bohai Sea. The formula and parameters are R, ' = a+ bS] 1 where a=0.0039, b=0.0117,
R?=0.74(p<0.001), R,=catch in fall fishing season and S,= CPUE of the spawning stock. .
Results indicate that the recruitment was controlled largely by the spawning stock size. There
was a considerable decrease of the spawning stock in the 1980 ’s, which was 34.4% and 44.
2% to that in 1960 ’s and 1970 ’s respectively. The spawning stock in 1990 ’s decreased by
about 20% comparing that in 1980 's. Environmental factors on the spawning grounds played
less role in SRR model. Further, shrimp farming along the coast of Bohai Sea is a new factor
affecting the recruitment since 1980 *s. The shortage of spawning stock is the main limiting
factor in the restoration to the levels of the 1970 ’s. It is difficult to increase the spawning
stock in the Bohai Sea, so artificial release of post larvae has become an important way to raise :
recruitment of penaeid shrimp in the Bohai Sea.

KEYWORDS Penaeus chinensis, Spawning, Stock, Recruitment, Environment, BoHai sea
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