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Cof 1K 7B S5 5 B8 K 75T, 4 50 9 T 558 0 I T A2 0%
W ol 5 2k AR T S WK T 266071)

WE: VA FSTHEETERANTNET AR AL, ALK T2010456 AZ9 AXA#E
MiRE, B LZELRFEANER HATEASTHREEMEKBFRERATTIAR 28
Er: (DS AMAERBEAENERDARTEFEANT R RENG O EHRERA, &
B REMNI6.66% , FEVNNT N ARBEC BN HERAERD , EEHEREN1.28%, #F
WHEWENKFIFNERAVE; Q)P EASTH R RAEEHH XL K 0.10% , /1K, % o
Mk EFEEEHEN 1.20% B EFEE, B RE; (3) FPEATEKEER K, LA
WER RAKTEHEKELA N 0.88 f10.47 g, 4 K478 4 0T & K 8 e, 8 5 8 8E IT &
KEZEER, B AR ERNAAE, EHTERTES KRR H:L, =200.83 mm. W, =
104.05 gt #F KL, =172.64 mm W, =38.81 g, FF 48 Bt sk 4 o E 0 2t dF 69 T 3 (R & &
Bl K 43.25 3420 g 2, A BI A, BELZ B VRN EAR FIFENE W KT
ER BAFTEANTNRRE A KFBRFEERFEILLE LB ELTE WX HBR.

ERA: P E A AL KRR AR LR

FE4SES: S931.5

Ol R Y A B O R R H ™ A IR RS
Y, VR A 2 PR BT 0 B BEOR Ul B R H g
1B o il R TR K R R, T SR BT X
LI 7 i R AT M SR CUR A LR I

BEINEAALT 5 RISE TR BT, 1 9] 7R, w2 11
km, PR 164. 02 km® , FPBIKER 4 m 4247, 5
FOKB 13 m, B 64.59 km, 6 i 37 22
6] 2R B (V5 1) AR}, IS B o e v, 3 22 S b o, 20
[ i B = S = /N7 N S G < s L ES S PO
( Fenneropenaeus chinensis ) 20 % 52 109 A2 1 B0
VTR TE o A, /K BRI it R4, R 5E \pH (B
SRIRTaY /o =Rt~ o S = IR 7/ K B G 03¢
10 x 10°4~/m?* | L v [ W5 X5t 0 4 1A A 0 il 1 BT
) F SRR S DLl P sh I 28 Fi, PR 4
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ABIF TS S 1L 3 B U AR )R S AR B o
IR IR A 19 5 D 0 A A R JL A T T S F
T, LAY R 75 5 T e V3 ] B A P 0 i
BERBORVE R BERL A1

1 MRSk

1.1 BAEFESHA

2010 £ 6 A9 HAN2010 46 A 13 H ,AEZILE
TSGR 1 2 YRR [l —of i 3 v L] DX A 38 i
JBCU o TR B A B B AL IBCRE 3 ~ 4 4% B A S PR
S, DA ol R T A AR L2 LB Y- 4 A
KR (11.50 £1.22) mm &g ZH 0.016 g,

ARGV K TR T 4 A0 R A 1 T (]
1), 554> W T B2 B 3 A A s AT 1973 ~
29.42 kW S A O 9R AT, BE 5 HE I 0.5 h, 4
2.5 kn PPk AR 0 9A A R 4 R H RS O
13 mm, Y R 17 6 H S B4, A&
Gt 2 ) H BLAS O 0.077 mm, B ER 6 A5 v [ 1 X
W 18 o3 A B AR OO, (B R T P A R B X

TR B g U R A 1 s 6 PR Y A T
JIEAS ), AE A 85 7 8 AN Ko 2010 427 H 8 H =
2010 4F 8 H 30 H r [E I X B FF 4 A, 2L 4T T 5
AL A 2

N
36.5°1

36.4° 1

36.3° > .
120.6° 120.7° 120.8°

12(I).9°E
E1 PEHCE
Fig.1 Sampling stations
1.2 ZiFEEHWKTESREN
K TR P PEAf v 0 5 i AEL ) A ) /K Y-
FEVEA

x1 EREMKESRTENRAE
Tab.1 The evaluation standard of biomass tophytoplankton

FEMY 44 evaluation grade I il m W v
YN E %/ ( x10*/m®
B A G S R/ ( m?) 20 20 - 50 075 s o0 o
abundance of phytoplankton
Ik evaluation 1 very low BAK low B high F & alittle high fRF & very high

1.3 HEPAXMNIEEES

e ] B o R B 9 B TS A AR

c
a- q

Kb, D A BFIERE R, AN T 51 Tk e R
T 07 T2k (kg/km’ 8 F2/km®) 5 € g - 3 /N i
Hi 1 ¥ AR 1, Bl T 5 A /N B Bl R N B (kg
h BB /h) sa kA /0N Bsd i 9 T AR, B o0 7 O T
KeAE/NEF (km®/h) 5q S Al 2 8, i BA 6 O
RN 0.7 101
1.4 o [ B o R 8% 44 31 BT

K FH SPSS 16. 0 B4 9 3k v [ BH X R 4 K
TEASME SR ST A 50, S BR AR 25 0E . SR 5 P R 4
o [ B G R A R K EAT IE S A R, A A IE S
G3 A, AY & A R — A A
2 4k

2.1 BAHRERFMEAR
5 AL AR B L AE YRR T 9 H 22

D =

B33 @, Hph 20 f, ke T4 H 12 £ 19
J& , i AR R S B 52, 63% , 4% 15 Fhrp |2 M
RS FRJEME eI 15 F L, RE T2 H9
FH12 @ LR R 12 F 8836 3 b, Sk R 28 3 Fh

2010 £EZE 5 S A T U el F 35 09 K 8L i
9 36. 87 kg/h, MRA A 56 U AR ) S = B A A L
AN N7 S 1/ R S < T N~ B B N
( Oratosquilla oratoria) A W) 21 1 85 ( Cynoglossus
lighti) . [ & . ( Argyrosomus argentatus ) . Bt %
( Clupanodon punctatus ) . H & #2 & % ( Loligo
japonica) . H At ( Charybdis japonica) . ¥ B st
( Charybdis bimaculata) .5/ # ( Dorippe sp. )
o [ WY 6, ) 3R 43 A 17,20 kg/h 4. 09
kg/h.2.27 kg/h.2.03 kg/h.1.91 kg/h.0.96 kg/
h.0.91 kg/h.0.83 ke/h .0.75 keg/h Fl0. 67 ke/h.,
1 KRG o7/ I 2 R 0 S I 8 1 7 e )
46.67% . 11. 09% . 6. 15% . 5. 49% . 5.17% .
2.61% 2.46% 2.24% 2.02% F1.80% . & i W
85.69% |
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2.2 RHFEWENKEENER

2010 4F 6 J 3 i £ I BLIE W AE W) 5T Ff,
FLAEREBE 47 Fb, B O B, fEMEBE | Ah, EINTE
TEIEAE W A= 25 2 B 22 O iRl T R R R PR U )T A
Pl VR R B AR AR 2. 21 x 107 ~ 2. 47 X
10°A4~/m* | & 3k 3 77 U 4l 0 40 0 =F B 7 B0 R
171 x10°A/m’ , A W K P PP AR 2 5 V 915 ik
FE45 ST 1 F- B 40 2 B Ry 8. 94 x 107 4~/m” | H
BT N O 8. 18 x 107 A4~/m?, A3 (5 77
e 6 F B/ 52.37% 1 47.37% . fif: 3 A1 H
BER A W) K P VAN S5 G IR S IV 2, 3 B b [l B X
HRAF AR A PERHAR o o FERERE ], B KA B
( Chaetoceros densus) W] FEJEE 1V, N 2. 58 x
10°A4/m’, 5 VA ) A E B 1 16% 5 R 1]
RO R R AL, h 7. 88 x 10° 4~/m’, 77
TEAE ) - BE Y 46.19%

2.3 HEMAXERREE ST

EWNILEE/NEWEE KT 19 ka3 4k sy ESLi|
X IR AS b DA AR AR 18 R L BE e BT A X R
A T R E BT AR EORAE S H R RIE 6 A
EAIZEA AT ORI PR B AR IR R T 2 AR
R B A 8 SR A R A B o A 1 Ok IX
SP A B TR R AR TR o [ — B AR 1 o ] T X A
FOR R AL T A — TE 25 B A, ELI 5 W R AS B
P N

AHE TR SPSS 16. 0 B 55X W 35 [ 1
X IR AR TE S LA AT A 56, A BR 3 > B R
(B o K5 X 38 4 v [ B o o A M P AT I 2 4
A K0, 2 ARG U vk ) R B (AR R T 0. 05 (3%
PRI P R ES DO R N S T 3 o
A A A — O A

x2 HEBANFERKESKR
Tab.2 The test of normality to the body length of F. chinensis

F] IR BELRF I I — 7 K IR v I A
Kolmogorov-Smirnov test

HEE - R 5w K
Shapiro-Wilk test

il HE statistic

B df E M sig.

%3 & statistic

B df EME sig.

0.107 97 0.081

0.976 97 0.275

2.4 HEPMNITHESES
TES5 MR A BR 2010 427 H 8 HIY

S5 LU, HoAt 4 AL UCHER A AR [ B0 AR
(£3),

®3 HEAMNFAERENED FRKEERE
Tab.3 The date of sampling time and the body length and weight for F. chinensis

I fi) 6 H9OH-613H 7H24H 8H2H 8 H27H 8 H30H
date June 9th - June 13th Jul 24th Aug 2nd Aug 27th Aug 30th
H K H#%/d growing age 1 44 54 79 82
BA EPE female 100 24 27 3 4
number jfi: ¢ male 14 18 2 5
e {£ 4 /cm body length 11.50 £1.22 114.20 £11.03 134.40 £10.06 155.00 +35.54 160.25 +14.61
female 1A Jf /g body weight ~0.02 13.30 +4.26 24.80 £5.13 42.30 £23.07 43.25 £10.56
i {A& 4 /cm body length 11.50 £1.22 124.70 £6.38 127.40 £4.71 153.00 +4.24 153.20 £3.70
male 1A Jfi /g body weight ~0.02 15.60 £5.01 20.70 £5.26 34.50 £4.95 34.20 +4.32

BB CIAE e B A £ T R I L I T Tl
P 118 8] A5 50 O K o ARSI TS TR R Ja 2
IR A, PR AR PR AL AN BESE 4 Sk b
RO RITRER R AR o e N L DO A
PG L8 A 2 H AU Bl 5 R D B o
ZoVEAl 1L v B R Y Y R R 2 0 49 762
B, 44 0.10% .

2.5 hEEXE von Bertalanffy & < /558

VA 178 e 5] B X R A ot 7 [ 5 3 = R AT A
o AT R ) A AR W 2R D i ME 43 T TR
— R b B R S AR KOG &R, IR SR von
Bertalanffy /f: < J7 B2 48 5 H A I 15 0K 5 19 B 4L
KF 8127 HTH S5 R E WA AT 4 1
JEE N 39.2 g, ARy 154.2 mm;8 A 30 Hfif
Tl O J& v [ WX AR i K iR B i Ry 38.2 g, P ik
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KA 156.3 mm, 2 ATV H B I ) 44 5T S
HHRRKILEEEZER(P>0.05,n =14)  [7] 1 K4 3k
B A XS AL BT DL LG AR 5 45T o R OR
F R 2 AT A [ B R A 3 O

HR 4 2% 3 [ B X 0F A ) 2 B, A
B %f KF von Bertalanffy A4z & 7 240 F :

WEPE W =2 x10 7L R*=0.9521

HEPE W =2 x107L"%" R*=0.903 5
Kb, WARERKR &, L AARKK,

807 — M
70 + female shrimp
= 60 - - - - ifEF
~5 50t male shrimp
I# = 40+ P
by
%3 30+ .
< 20
10+

0 20 40 60 80 100 120 140 160 180 200

&K / mm
body length

B2 HERAMTERESHEKXRE
Fig.2 The relationship between weight and

length of F. chinensis

- ANNREY @ N e N DO LN R VN NS R L N At
TERRBE AR AE R K 335 mm g, [A]AK f E
TEARAA BT o 2 9 0 K H A W = 1 22 5 (OfE
MR n =25, HENF n =36 ; T4 5 b K55 . P =0.067 >
0.05; 4K HTF af®:P=0.087>0.05) (K 2),
2.6 FERAXITEBEEKSTRE

r [ B R AR R A, AR i, e R
B SR AR [R) A 1 8] 53 A7 AS [ DX []— L B
FIAS [F) 4L R R 1 22 ] A AR /NVER A B R 22 5 o IR
i ME A HF von Bertalanffy Az J7 78 O i v [ ]
XFURA K 5 R S B BE B R A KRB, SR
SPSS 16. 0 84w [ B X 0 Al 44 K2R K5 72, 1K
i A K U TR R AR R T O R e
KT

TR P I B X M i () 9 A O R R

MEPE L, =200.83[1 —exp "0

W, =104.05[1 —exp 00270 720103

HEdE L, =172.64[ 1 —exp 00217 ]

W, =38.81[1 —exp "¢ 2172807
o B ] R H & o, B AR B R O 4 A K
A AE I

TR F ] B O A R R O R, S RO

Kig:
MEPE dL,/dr =200.83 x0.019exp "¢~
dW,/dt = 2. 916 5 x 104. 05 x 0. 019

~0.019( -23.70) [1 ~0.019(1 -23.70) ]1.9165

exp
HEPE dL/dt =172. 64 x0.026exp "0 217
dw,/dr = 2. 810 7 x 38. 81 x 0. 026

—exp

—0.026(1‘—24,17)[1 —0.026(t—24,17)11.8|07

exXp —exXp
AU P I 0 X 2 3l 1 2 7T
L, B U 1 A 2 0 S ] 60 49
T 8 T 1 T, 49 2 i A e K
e, A A 2 I B4 DR 1] T
OCPE 3) . MU e et 18 € 1y o i s e SR {1
FE B ] K, fiE 35 ) K 04 F (L. = 200. 83
mm) 5 B F B 0 1 B T R (EHH
Bt 6] 7, 3 1 B S 1 B ] 4 0 T (8 (L, =
172.64 mm) . i P S k2 K T O 2 A0
RS 1 5 T 2 K 1 25 R 8 0 gl 2
(PR 4) A7 K e T S 5 B2 I 390 0 58
80 K, fi A 1 MY K ht 0. 88 g e F 1 it A G 45
SN 7.2 F Bk K 0.47 g,

of ——
7 % female shrimp
T el - -« - HEAF
g 5t male shrimp
54
~ 3r
3 ot
1 -
0
20 40 60 80 100 120 140
H#g/d
days old
B3 ELZTHRPEANFEFERERKEERLZ
Fig.3 Length growth curve of P. chinensis
1.0 — HEEF
09 | female shrimp
— 0.8 [ === wm—]:
3 07 male shrim
206t P
< 0.5}
S 04}
= 03}
0.2
0.1 ..
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Hi&/d
days old

B4 2L AUR - E AT E RS K %
Fig.4 Weight growth curve of P. chinensis
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3.1 HERAXERERRRE

LT S AT U D 9 A ) v SR 2 R
U ot ol R it B K, o7 VAR AR T Y 46. 66 % 5 K 1LV
r ] B G R ) S R R £ A i ( Platycephalus
indicus ) i AR AR D, Z F Ak a5 B R 2=
1.28% . [ B % R 0 E1 0 s ) B vk T o 2R
PRk 8 e D i 9 2E 4 = 10 WS LS B AR )
IBETE A v B X IR AR R o L PR AT ) AR
WAV S 9 V 9, IR AR F & TR
Tt 385 G v 6] B OGS B 9 RO

[Fi] 30 20 5 A D0 5 s R B IS 6—9 A K
M 19.62 ~25.26 T, KiE 22.94 C; & F
30.88 ~31.15,F-#4 £k B 31.0;pH 8.08 ~8.24,F
Y pH 8.16 ;754 7.23 ~9.73 mg/L,F¥{H K
8.48 mg/L, J& iF i [, 2 10 Y K Ak 27 PR B Ak
A B B R R R S AR
3.2 HEMRAMTHERSE

Py S Bk WY v [ B 6T 0 A 8 v A A [l
%R 1.24% ~4.60% , 5FH AL, 2010 4F %811
TS e T T DX A S 58 R A A [l A SR AR X AR AR . T
5V Y 3 A E B o K A A R Y
AR T H MR 2 &N RAA XK,
A5 ] A 45 AN B 58 4 S WL 1 v [ X R
SERY BRI o R e 0% 1L R s R Sk AT
e ] B A A 0 U R A, b ] B G R Y T A
Ry 1. 20% , 76 1 B Z A AEA R AR
R VS VS A0 R T it il 3, A P i R £, o TR
AN TR B 5 R Sk B DL 1L R S A sk
] Y6 W ) A= 7 A A A B A X R AR . 2R A F
g, 2 1LV O ) B G I Y U R R Y L

T3 PR 2 AF 2 10 v v ] B X R PR RO, Y
H AR ECE  SR R P T 8, W A L0 rh
TR B U5 A A, FR IR O 1. 20% 3T 5,
2010 A % 1L 7 A [ OB X AR A OA R R
1:5.6, HAR £7 5 A8 A ™ Y EG Ik 52 o [ B3 56 0 iy
R S LV U 8 AL o R
3.3 hEMRAMFEFHEK

A2 A A B S [ T A A 1Y A i ok FE L 2
TR B 2R WA AR o 2B W I A IR 5 i) o A A
Y 4 AR Z— % b [E B ER  AE K EAT
TR B 5 HLAR B AR A

R i 72 1L e ] B X P 8 B ) R AR
FRPE e HEAS AR BT A I P A A 8 3
HA7 H 18 HljG,BI7E 8 AW & ld 7 AK
WP BB, 8 H 27 H Fr i H [ B X AF A7 3
T 39.2 g, K 154.2 mm;8 A 30
H BT e ] W XTI %) 7 5 4R 5t Oy 38.2 g, F 1Y
KN 156.3 mm, 8 H Jic H [E B X HF 9 14 5
KXW ELH(P>0.05), 9 )M+ EH
B X B R A AN 398 o A I i, e e I D X 4
AR B AR 4 A KRR, A 7R
P AR R T A G218 A A LA I DA AT 3R A 85
e B LA e A R R H N E 9 M
WIR 3K 5 T & v S AR AR i 0 T 4 s ) 9
A1 HAAW) G e e v ] B9 0 o A 4K o &
2y h 43.25 il 34.20 g, kK435 160. 3 Fi
153.2 mm, 2 35 2 3 5 A% .

PAAE K R il 4R AT A LV T M A b
B o R A O B K R BN — o A K A PR M
T v ] B X R A 5T HOBG C BE43 h 0. 88 Al
0.47 g WEREA M A HRE 22 S5 80K, A 1 L
PE KA K, DU PR B 02 30 W 0 A, (EL O 2k > 1A
BoR. B e 1998 4F FI K B T 7E 2001 4F
3990 X8 T VL 5 L s R R AR A DX I R
W R T R HEAT TR Y, L ME IR 0 U A T S
S0 105.8 1 108. 4 g, 55 A 52 46 e W A AF 50 45 2R
104. 05 g423T ; I A R 1) 347 30T 445 53 4 43 03l oy 61. 2
H62.9 g, & TAWF I HERF 1 T 545 2R 38. 81 g,
G L1 0 i) S T DX D X 9 O R K L
ARSI BT FE 45 SRR K, TR AR v DXCMfE e A 1 ¥
AR S350 210.2 F1 175.9 mm, G2 11 s MEAfE A
97 AT I 43 ) 214 1 180. 9 mm '™ A s
0 W A A 1 3 0T A S BF 5 45 2R 43 G 200. 83 FI
172. 64 mm, 1990 4F ¥l ifg Bf A= v [ W] X 4 7 3k
R SRR T, #EEF.L, =201.3 mm W, =
91.8 g; et KL, =163.5 mm W_ =49.1 g''* |
HE WS 1 947 B0 S K 5 A JB S L 2 1L Y D R
F14) T T ARG 2 L 1 0N (B 3 R B R K

ZENAS S X T I T A T AR O
A XFHF ( Marsupenaeus japonicus) B A K 55k i3
17 TWF5E, J B0 G O A 4 T o 15 4K 6 40 0l R
0.43F00.33 g, X ESE B I8 A 45 2%, B 24 48
r I B G ER E H AR G ER ) AROR B OR, A K B
R
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SRS BT K B 2001 4 [E) 2R 9 X0 I
T v B X O ) AR T A K 4 A 43 O DR 2 1053
F%5 97.9 K, fie K H R R 38 K5 51k 0. 61
Fi10.36 351990 4F i v BF A4 M 2 v [ B X F 14
JRAE A A 4 ) A 86 I 75 K, de ok H A
J 3K Ry R 0,74 F100.35 gt s
2010 4F eI W il e [ B X6 R 7 A= K 458 054 5
55 80 ML 77.2 K, ek AR R 0 K4 51k
0.88 F10.47 g, 1998 4F F S 45 4 #5 % A #
A P S A P BT R RO A A0 0 -
PR K o 1. 51 mm/d, (% T %8 11125 (1) 94 #5
BFE45 5 1. 74 mm/d. X b % B, %5 10 v v [
X R TR S A A K3 R A T A v

5 L0V O v T A AR 0 A K 5 Rk H
PR KR H O K B A K S R TR
wHEERKSHRZH THWCD KEWITILLR L
e ) 2R VA XSV R T R SO P D X A
FAE A K B8, D BOLA 2R K S BORD i A%, H -+
SRHENE . 36 T R IE S L VS R o 1 B
R A R B 14 B X O R

4 Hiig

2 R TIR B KA 2 R G U R K
ZH B, AL P ] B X f W R A KRR 4
B IE S 1L T A v ] D X R A A . AR B
L5 9 1 SR BRI R A5 U 0 45 1 B AR S 06 T 5Y
2 L] LUK R I SR AT E] S O T A AR K
TR IR PR R4 A B BE T % L SRR ORI A AT
B T T4 8 LR ), AR A R BE T2, LA A8 0 47 1Y
AR

I 28 1 2 e ] D X O 5 5 A IT 5
FhET ) R Y LS A B b 1 3 1 B 05 0 A
JRE 3R 7 R W R e 2 o [ W
WG R R K E By Beout WG S i 3 R B
G WA T RO TR I A T 0 R AR K
ARSI BIF 512 720 A A ok e 28 1 L v ]
TR 4 BRI 4 I T I P A 55

SE 3k
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Studies on the Fenneropenaeus chinensis released in the Aoshan Bay

LI Zhongyi, JIN Xianshi, WU Qiang, LUAN Qingshan, CHEN Ruisheng, WANG Jun"*
(Key Laboratory of Sustainable Development of Marine Fisheries,Ministry of Agriculture,
Key Laboratory for Fishery Resources and Eco-environment, Yellow Sea Fisheries Research Institute

Chinese Academy of Fishery Sciences,Shandong Province ,Qingdao 266071, China)

Abstract ; In order to select suitable sea gulfs from the coastal waters of Qingdao for the growing of released
Fenneropenaeus chinensis ,we studied the species composition of fishery resources, stock biomass and growth
characteristics of released F. chinensis in the Aoshan Bay from June to September 2010. The results showed
that; (a) five bottom trawl surveys showed that the Oratosquilla oratoria had the highest catch, being
46.66% of all species’ catches,while the catches of Cryptocentrus hexanema and Platycephalus indicus that
are the predators of F. chinensis were 1.28% . The evaluation grade to biomass of phytoplankton was V ;
(2) The trawl surveys showed that the recapture rate of F. chinensis was 0. 10% ,while the recapture rate of
F. chinensis from production investigation of fisherman was 1.20% , a little lower than the results of most
surveys in Bohai Sea. (3) The F. chinensis had fast growth rate, the male and female F. chinensis had
different growth pattern during their growth period, the maximal dW,/dt of female F. chinensis was 0. 88,
and male was 0.47 g. The growth rate of male was faster than that of the female at early growth period. In
late growth period,the growth rate of male and female F. chinensis ran counter to that of male and female F.
chinensis in the early growth period. The body length of female F. chinensis was larger than that of male F.
chinensis in catchable time. The body length asymptotic values of female and male F. chinensis were L_ =
200.83 mm and L_ =172.64 mm respectively, while the weight asymptotic values of female and male F.
chinensis were W_ =104.05 g and W_ =38.81 g respectively. The average weights of male and female F.
chinensis in catchable time were 34. 20 and 43. 25 g respectively, reached the optimum catchable size.
According to the species composition of fishery resources and the evaluation grade to biomass of
phytoplankton in the Aoshan Bay,the growth characteristics and stock biomass of the released F. chinensis,
we think that the Aoshan Bay is the suitable growth area for releasing F. chinensis.

Key words: Fenneropenaeus chinensis; enhancement and releasing; stock biomass; growth characteristics;
Aoshan Bay
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