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1.1 BFRFAERE

N A BT e — A 3 SR (94 A ) S PAT
LA RN R E I AR K B 4
OB IR 2 0 8 LS TN T A B AR
AR EEAEA, I B N TSR0 AR
RN, AR A T AR X BB R R A T
e , TN R TC T IS I -l 5 B2 YR, A 4 i v 8 3
PR AA L 2 18, S5 A (Oplegnathus fasciatus) 46 & fil
(Sebastes marmoratus) ATHEAN (Epinephelus akaara) 7 6
(Paralichthys olivaceus). 2 8 (Sparus macrocephalus) 1
H AR #1fi0 (Nibea japonica) %5 6 YRR IE HL A A1
() EbRFR SR B BRN Ay B U i A i
TR AH RO R T8 W A G 3 R ST 30 5
FHEEA AT FH I ELS . SF , AWFFE0T X 44
FIEANEI T, HASEE Ll 0 KRR AR IR 2 2
R AR DX [E A R 2, A IMARTEARK IR IS AGRIK
A, BT 2 AE S REIX R Z TG 8. HAS S i o e
2000-20024ETF J N L& 1 M SR il ke, Y345 1

1, I WA TARIFRIFRBALE 2 2005 4EZ 4 i
LA — BT R ARt e N TH Y T/E 47
B IAE A TR, RER SR THPE R . BIETE
g N ARG GO H R, S S H A
Tk et B AS Bt SRR AR . A
MRS, A FHOR T 2 i, s oy | 5%
ZIBITORA 2 —. AWFIEN T I Tk,
BRSO B — O AT, BEA s b 1
TR IR () SRR AN H A I /o X 42
1.2 HURiER

2004-2008 47 W VLA LU I AR ks SRS AR A
H A B il #1286k, bl PR 349 727 2, bl
H A i 331 10 633 8 (£ 1), 25T 4 TEHIY
JEATRE s DY Sy A PRI 25 ) A X (S A B
2P A AN B AN LR, KB
RT3 B A N T a5 RN 4% 01, 55 407
AR AE AR W AT 25 0 5 R/ L AL
) 5 Pa AR (1 RAR I, A2 TS L pa Je ) 45 5 1
T S HL R0 58, BOVC R AL Tl A T L, Ao
XS SR S RS A T Sl A 3

R1 2004-2008 & Hff i A LA R B 2B TERRBT I
Tab.1 Enhancement release of coastal reef fishes in Zhoushan Archipelago during 2004-2008

ek Fisf i) Hb S M /R ALK fem SR /e VIR
Batch Date Position Species  Number  Average body length  Average body weight Tagging method

I 2004-6-21 30044’ N,122°01' E TB 2654 1242 38.20 ST

2 2004-6-21 30044’ N,122°01' E B 1121 17.13 140.00 ST

3 2004-10-29 30°24.735'N,122°06823'E  TB 9108 7.68 8.97 ST

4 2005-5-28 30°36.870'N,122°00.160'E  TB 6078 12.33 35.93 ST

5 2005-7-10  30°35.605'N,122°06072'FE  TB 15883 10.95 ST

6  2005-7-17 30°28333'N,121°50383'E TB 5535 12.95 Li;ﬁ%ﬁ?ﬂ

7 2005-7-17 30°28333'N,121°50383'E  TJ 2000 6.00 3.80 ST

8 2005-10-31 29°51.624'N,122°26032'E  TJ 1229 17.84 %EFT

9 2006-7-30 29°51217'N,122°27350'E  TB 3316 1356 45.10 ST

10 2007-9-13  29°53.777'N,122° 18.021'E TJ 928 1291 ST

11 2008-7-13  30°42.027'N,122°41'E  TB 6032 11.88 ST

12 2008-8-13 29°51.624'N,122°26032'E  T] 6476 1145 24.14 ST

VE: TB-FRAEMI ; TJ-FrE AA B L ST-HERFRIC; FT - 28R .

Note: TB-Tagged black sea bream; TJ-Tagged Japanese croaker; ST — Scutcheon tag; FT-Fluorescent tag.



54

QU A WAL T AR SR S8 A 35 0 £ R R B ) S A0 R S A 1077

. I i
Shanghai
. [ ]
31700

K| I
The East|China Sea

30° 30’

' oo

() O K# e % |Dahuanglong lsland

Ugehg oy
Shengsi ke

Gouqi
&:JQ ok

OA
J

30°00’

0o {F1h0sshan
LB} Daisan

< (7 .
\ T@ﬁ\ -
\r\“\ ~F

G
= . WL Zhujiajian
7?54& & -
® 7 Faohugd 2| Pl Avind
T & EES
Ningho ) Nibea japonica
1-2000
B i
29° 30’ ] /"iédz; Dengbu Island £3 20015000
{/ /’ o, /\ 500110000
& i
Sparus macrocephalus
o 1-2000
O 2001-5000
s O 5001-10000
z/\( (\Q(} O 1000115883
121730’ 122700’ 122°30" E

BT N TSGR IR X 3 A1

Fig. 1 Regional distribution of enhancement release areas in artificial reef habitat waters
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TEYH Y A= P00 5 FAR A A AR T [ e A
WL il - A SR

) ¥t FEERBUED =, XL [l
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132 BARECRHBESLRTRBNHERZE
(1) HARFET BB Ak
MRIEZGG X A IRIET BB
[ 5

M=—0.002 1+2.591 2/1, (1)
K MR FARFET A, ¢ s i

P Pauly[ 161 AL TN i =

InM=—0.006 6—0.279 InL_.+0.654 3 InK+0.463 InT (2)
[ 7(°C) FREFHRZKIR, L. (mm) KT
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(2) BIET- 2B
L B E LT AP AR LT, B
PET BB U TR
Fx i
F+M
(F+M)r
2P v ARG R, x, N A AL,
BPET A B PE T RO HARBE T R I
5 Z. FRIMFR, M'3Fos HIRBET- R E M o L
PIbR % R BCE I, BRI A LR FE, F
M BARECIED S Z (8.
HOENIG’ S MODELS {£ 8 SAET- 2450 .

m,:{ln (=) 4+ (F+ M )} -

(3)

a 1
Z= C1(tmax —twmin) (4)

P 1,0 BRI, 1, BOSFN R i AUAK B A0

C NHEL

133 REEMERENGES X

(1) BB AT AE5 BT s T,
BEE NIRRT

N,=Nye M (5)
P Ny R R A, ¢ SRR, 35 AR R LA
(2) AR E AR MadiaE C TR
C=N,w (6)

o AT TR, HOR g AN«

SEA

134 TRTTE SRS S ESHER AL G
(89775745, 3 WAL I TS IAL A B 30 P Bl i o 2 4 [l
AR BB AT O CE RIS OL AT G BL

2 HBRE5SMH

2.1 WiRBERMERENEHSE

JRCTURE VA A [ 238 2 IR PP OS2
FebR 2 ZEAE L B | ,2004-2008 4F [ 4 fr) 2
TR LA AR T B, HAS B0ty £ LA 3 0 9 Ay
AN SR G R A, K PRI ) I e A
R B B bR A A, BB AR O A aX 2 AR 2
T B DX 7 O A 320 T B T v R 2 R
ffE—,

FAEPR R A EMTE R 2, R 2B,
SRR P 1] 50 A 1 o T4 238, 22 A W
1, 75 2008 A AN 7Y [0 47 32 5l 35 11 3.68% , Uit ] P 6
T HAE AR KNS . HASSE G AR R
F1 8555, {0 & AS Qi (Lateolabrax japonicus) ., B 7 | i
(Miichthys miiwy) 55 DS, RHRZK L 32 7748 2% , 24
NGy LA 3K BT %P AR I R

PSR R I, N T A A I R4
Ve, 5 Ry 5 A5 e AR A AN TG 0, F2 24 R
Shy RARIAR Ey i, H AR B 0 R S SEAR A AR
AE S RTINS GRS MO i A TAE DA . 4
IR e bh o BB A0 DRI N T £ i X R T4

b F [1 B 67(M+F)} RIS  WERINE Z P4 4 A AT 443K 30 ~ 70 B /A,
CM+F 3
HAMRAZEAK AR 300 ~ 450 g0 AE-5IITH
F2 2004-2008 FiRE B ERHHFR
Tab.2 Recapture of tagged fishes in 2004-2008
i} Qf e S JC H 4 W R R a4 H 4 MEHER/ R FrEAfte AR /%
Releasing species  Releasing date Releasing number Recapture month Recapture number ~ Batch ~ Recapture rate
2004-6-21 12883 2004-7/2004-11 5 1,2 0.13
eagioe| 2005-7-17 27496 2005-8/2005-11 9 0.16
Sparus macrocephalus — 2006-7-30 3316 2006-8/2006-108&2007-6 19 0.57
2008-7-13 6032 2008-8/2008-12 222 11 3.68
H A 2005-7-17 2000 2005-10 12 7 1.10
Nibea japonica 2008-8-13 6476 2008-11 7 12 0.11

T b A SRR O S5, AR Tt ATORAR s [SObs s (0T AR L3 15 Il = [l R e/ it R
Note: Recapture rate of tagged fish is calculated in accordance with tag number; Fish caught in other years is reckoned in releasing year. Different

batches of captured fish are listed in tab.1. Recapture rate =Recapture number/ Releasing number.
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FIaRi SR A ~ 48 (B HIR L), HIHl i SA i
L1300 ~ 500 o/ & fi 225 2005 4F [5] 19, 1 K 19 #9 4K 2
RS ~ 62, I BT i R 2400200 ~ 300 ¢/ JE,
2006 4F 4 K (1) R 57 T2 8 10 ~ 202, 11 5
K13 I AT, A TE 150 ~ 1250 g 2 8], KZXh
100 ~ 200 ¢/ & ,2007-2008 4F - 14 & K 3k 315 2 LA
o TR R ML, RS B AEAR /N, UL AN SE RS
S A PR Tl DX S it I SR A R
Ho AU TR S A T — B Y R A
H AR B Iy 00 1 384 BP0, 25 REE P A 288 1 5t 4 )
i ARIE T RS SRR D IR PRI M ) & e
SRR O R T ARE, S iR ), B
AL ) 2 R TR ARt 2 R T R 1 ) ] LS AR
IRIXY L, R 5 SO 1 SR A ) A/ N
T ARAC 0o L A5V X3 2l (1 1), S0 A BB )
ST AR 3, T =2 R AR A= BO7 (2008
AR BB R AT LS4 BOT .. BOS FI1B09) fitib ki fhli
BT S RE A 1.2 nmile, CEE LRI 13800 0 S
)5 AR SR R BbRAE A T 3 A Z R eSS
VO] /I L1 55 2 R R K e IR T b, 2R
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2.5 nmile 35 Fil N 24~ H N B gk bRl fa 128, ooy
75% (R BRI T AATEIX N BRI, 3
XA Bl AT G LU, SR ERAL SIYE /N, U T 5 ik
FIK X3 By, 8 2 5 W S 9 b s Ve, 3 S5 AR
B s S0 oy N IE [ pal e 25 AR (TEALE e o8

WTLAE AT H AR B0t (R et s N R
2008 4F: 11 Wi V148 W 1 7K 7= WF 55 T 6 H 2 2 dily £
JRCEJE AR —— AR 584 BRI 10 B0 1 BRAE RS |
VO 550 (B 1) SE T RO BR R A, B R KR AR
18 N S B v S ARk AR s a4 B, BAE
FEEVEA R, 1AM 4 ~ 5 nmile, 7K 20 ~ 30 m I [X
F1 2005 4R & 30 H AR S i £, WBRAFEY 6 7 7 =R
AERY 1A Ay # AR U R AR/ INAS S 0 H A 2
1, /NIRRT TE 150 ~ 200 g, FOHIAR 14 5 B 7E
500 g L Lo FHLPEFF SISk BT A4 8-10 A
FEEGE R 7 ARG H AR,
22 IREFRAEMEK

L) 2008 4 [l 4t 175 100k 911, 191 2R Vi I i 1) 222
JE S 43 R 10 ~ 11 d R 1A I ] B, 3 S 48 K
FISF- 35 4 T 8 AT GE T, 45 B bR 2 A0 A KA B 4n
EI2 7R 3422 1 R[], S35 SCR DT B 1Y)
11.88 em 3 il #2023 em, ¥ #J & 5 £ M 35.90 ¢
140 5] 176.00 g, 43 1 ¥ K T 8.35 em (70.29%) FI
140.10 g (390.25%). +% H8 2005 4F JiC I 1 H A 35 1
R RKME, 7 A 15 H P39 6 em, PR T
3.8 g, £ 1025 HC A AR 17.9 em, P34 5
w100 g, H¥AK 1 g0

165 -
145 -
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SR g
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K2 2008 AEHCi bR PRI IR A BT R A KA
Fig. 2 Growth of body length and body weight of Sparus macrocephalus in 2008
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i 5A HE B85 (Pagrus major) T & 35 A 22 B0 i A1
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OO RPN R . AE S TR SR T FLA 5 0
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MRS (3), 3 R Atk Rl Ak 38k, 2otk mlE 7 #2
y=4.631 7-0.626 5x, T FEAPRRN Z FI{E 4 0.626 5/a.
F T U A AR o O A e 2 T 0, M MAE
50 {HHRS
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Fig. 3 Growth comparison of Nibea japonica in cage culture, pond culture "’ and natural waters

Columms represent average body length. Line graphs represent average body weight.
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Effect and assessment of enhancement release of Nibea japonica and
Sparus macrocephalus in artificial reef habitat waters of Zhoushan,
Zhejiang

LIANG Jun, WANG Weiding, LIN Guizhuang, XU Kaida, GUO Ai

(Marine Fisheries Research Institute of Zhejiang Province, Key Laboratory of Marine Culture & Enhancement of Zhejiang Province,

Zhoushan 316100, China )

Abstract: Effect and assessment of enhancement release has important practical significance in guiding the
development of effective strategy for fishery resource conservation and has atiracted international attention. In this
study, based on the data of enhancement release of coastal reef fish in Zhoushan Archipelago during 2004-2008,
relevant data of black sea bream (Sparus macrocephalus) and Japanese croaker ( Nibea japonica) were obtained
through sentinel surveillance surveys, social investigations and fish tag recycling. The recapture rate, migration and
distribution, growth and mortality conditions of the two released species near releasing sites were analyzed by using
a combination approach of site investigation and theoretical calculation. In this study, the recapture rate of black sea
bream and Japanese croaker has been increasing year by year. The recapture rate of black sea bream by sport fishing
reached 3.68% in 2008, and the rate by hand-lining increased year by year, with the size becoming smaller, which
indicated there was a growing recruit population. Average fork length and average body weight of recaptured black
sea bream increased by 70.29% and 390.25% in 3 months. Average body length of Japanese croaker could increase
by 200%, and the growth rate of average daily body weight was up to 1 g/d. The instantaneous rates of total mortality,
natural mortality and fishing mortality were 0.641 8,0.293 8 and 0.348 0, respectively. The total input/output ratio of
black sea bream would reach 1 : 6.55 from releasing time to the fourth year, while that of the Japanese croaker was
up to 1 : 12 or more in the current years. Growth of black sea bream and Japanese croaker in natural waters had more
advantages than that in cage culture and pond culture. Due to the impact of fishing, the residual groups in the sea
were reduced greatly, while the cumulative effects of enhancement release can be seen on the basis of continuous,
large-scale manual releasing for many years. The results indicated that enhancement release in artificial reef habitat
waters increased fisheries production, restored populations to a certain extent, maintained diversity of natural waters,
thus improved the ecological community and benefited the ecological environment restoration. [ Journal of Fishery
Sciences of China,2010,17(5): 1075-1084 ]
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