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REAGAZTRETHESINN R EZ aRE NBAEF IRV REMRAIT AR KA
BEMXALENTABRE,NE T ARAALNTER NNRAERITRR N ERENFHE,
WELEREF,HREREAE1.23~2.85mg-m >HEEA,HMEH(1.78+0.57) mg-m ;W&
EFEAWFHEA(76.6+£41.9) mg C-m™>-d™', F R B T8 A MK B R A E % (0.55£0.25)
L-h!', 40 ZRNHEFFE BRERAAXNAIRAERE, HETEDRALBEN
BE,FEEHARFTLEL0O0FLI.0ZHE, TRAKENT 0.05, FREFR, B THER
W RERBERMREFEHARTRME, BEARER, B, AXEFRNERHEDNEELY
XFE, BHNHTERIANARER L) BRAIZE, R FRAERXFE AABANER Y
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200, BEERFEY EEAHIRE, — £
BN FEY BSOS ERMA R EMrEAe
B, 573 — R3E 3 W 7K G 324 S R U S 3 RE A
IR K . B, A Y 80 A TR AR T A
R BN REMEE N R HENERN
R OBX IR N KR AE K R UK AR
HE MR TR

HETCAEIL T B —F RS N KK FRE
FREBEHEE ATHRENRER EEHH
W, BHE BTHEEZZENNIXFRIKRE
M /AT FY S, MEEHAEATITE
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B 5 X TR A AR R N R R AR HAT T
R PRAL , PEAY T %M 3 B ATAR 3R I B R A AR 0
LRSI, AR R BRAPE R K

1 MRSk

1.1 EEEE

54 7 & (production carrying capacity ) &2 8§ 3%
—BHRUXFRNBERFEE. EFF 8
(ecological carrying capacity) B & X 2 i ¥ 35 BT g
XERAFEAESIR MR MU RFEESH
MR ZHUERERXFHEE, Dame A
Prins'®132 H T PE A% 2 ¥ BRI 80 45 4% , AR 95 BR th) 9
WHRBE BN RFREAESN BN ESEE
AFREAENRERAE TN 3 MHE:

EEEEHE FRIER N KLY B R
BEWRUERE G ES TR R PR
REVE G54 5

RN R F R R E RIS
FRFEK V- REGS 15 HI SR I A R Y 3 15

FAEEHE  HEWNRNFHEEYE
B4R THRESFE,

1.2 NE/YREERRETESZE
Dame F Prins 8] i) TEAE B Y PR I8 InE
=1
I8 7K 3 # (clearance efficiency,CE)
CE =RT/CT
% & & /7 (fFiltration pressure, FP)
FP = BE/PP
¥4 H 2R (regulation ratio, RR)
RR = TC/TP
Hep, OF Hi 8 A KRBT % B Bt F) (RT) K
R K B AR DR £ 5 e EE
TR AR ; @ I 2808 20 BB A 1 7K 38 3 — 38 B
TRIET R (CT) A K B AR 5 N 2R a4
T8 7K BE T B HofEL ; @ B AR IR 77 50 I 26 A g 1 8
R ERE (BF) N BB ML LS NRE
Wik BRI ; OF BRI E Y B4E P B E
B S & (PP) , RIBARA HiTE; O N K
JKBE T o B TR FE M K AR B LB (TC) % F I

REEARIEKBE S 5 BUE KRR A ; © 3 iF i
W R R (TP) AR FHEY MR ET= T 5%
YRR

1.3 EESHPWEZTMEN

R E afemBEFHNIARE £ Xt B
BRI FERNSE, 45 F 200543 A5 .78,
10 AXKEREF B FEE B RAE KL
BMZFREEHTT 4 MIRKNWAE, MIRET=
FIRPRE « 3R 2B E B, Winkler 3500 E B R &
WA, B’ 3 NMREERA. HEREEN KT
AR 18 MM (E 1, Mg Ea 5N 1,3,
5,,31,32,33), MG R a WA E T EZS R
Parsons 4 i #i R 7% 61 5 YSI 6600 £ 2 %
KBRS &

NERNGBELLEMNE 20044114,
2005435 A 10 ARARKRE, FIHEY
DURRITEE I B T A [ R4S B R 38 0 I BB K 2R

NEHENAHETRAE 4 MHFEIHNRE
FERFES FERE S . &V WA RN BE AR A1 (4 B HE
2,5,15 % 20 m K HAEBAE) . A FIFE 7 A 10
A#FTHEEYERE, BFEEN 1 mHWE
I, BEALBE AR [ KB KR , ¥ K 5306 (B 3 9 Y
A 2RREBIN LT BUFRHE R, T E
IFRENBE K/ TR, FTRERMEAENAE
Y& K B B Brak A IR RS BB T &

2 R

2.1 ERSBEAENRUER

HREafemBEFEN HEE X
RWEE1.23~2.85 mg-m > WEN,HYMHEN
(1.78 £0.57) mg-m~>, M43 R ¥ B 59 I8 (H 1 38
HERXZEG AN, R JREZHTEHME(mg-m™3) 4
BK42.28+0.59 5 2.85+0.44, K IEMETER
(10 A1), BFE:(7 A ) WIRERMK, KZ K
BEAUA(1.24+0.14) mg-m™°, MEFRKPLLH
¥5;REAHTREEREHGERRERS TR
B HEFTHHERRRERRRERTER,
EEZRUARAEE,
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MBEFHNNEHHEETE
Tab.l Seasonal variation of chlorophyll and primary

production in investigated areas

122° 45" 122° 46" 122° 47’ 122° 48’ 122° 49’

B4R a & & (mg-m™2) chlorophyll a

At

month

e

surface water

=

bottom water

MRETT
(mg C-m~2-d71)
primary production

10

2.28+0.59
1.39+0.25
1.35+0.28
1.61+1.07

2.85+0.44
1.43+0.31
1.24+0.14
2.09+£0.93

30.39+£20.71
52.14+12.70
106.71 + 48.69
117.04+£18.08

MBEFHHFHEN 3 A ZE 10 A B 7

xR2

122° 50" 122° 61’ 122° 52’

BT B X A

Investigation station in Zhang Zidao maricultural area

&, AL VEE N 30.4 ~117.0 mg C- m~2-d"1,F
YA X (76.6£41.9) mg C-m~2-d~ !, WFERHF %K
A 7= BT 200 mg Com~2-d %, HAE = AT
BAEHIKF o

¥F & B W g ok R & KRR EMHE LR
5 A (AL MER BB KE K (1.05+0.25) L-
h ', A AE M IEKERRK (0.083+£0.022) L-
W', 4 4,10 AR 11 AHHEKEEZRR K,
HESTEE A MBI HE S RS X R I
MBHLAERE S A& K. 4 A.10 A# 11 A 4F
RN BEBRA YRR RMHEE,EE 10
R IR O R E&AR, PR 31.21% (3R 2) .

REBFENRBRACIEEKE RIZNBRBBENRGNEL R

Tab.2 Clearance rate, ingestion rate and absorption efficiency of

P. yessoensis individuals in Zhang Zidao Island maricultural area

At

month

BT R E R A R
(L-n™")
clearance rate

L AragirS) 3 & 3

(L")
clearance rate

filtration rate

R Wi =8
(mg-h™")
absorption rate

BR®E

(mg'h'l) "ﬁlﬁmﬁ(%)

absorption efficiency

10
11

0.031+£0.01
0.083 £0.02
0.047+£0.03
0.045+0.02

0.40x0.20
1.05+0.25
0.35+£0.14
0.43x0.16

3.69+£1.82 2.19x£1.25 57.48+9.99
15.05x£6.21 9.86x4.30 65.34+12.35
3.43x1.3 10.98x0.35 31.21+£11.08
3.14x1.28 1.26+0.35 42.31+£9.21
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B IE K (CR: L-h™!) 55 & (H:
mm) IRFBEFERERMXRE CR=ax B,
AXHGEROEFERX—MBE, AFAAGRTER
BILE 3. 10 AHERERERR, SR, 7
A 4, BREE R TR 8 7K 232 58 R IR R e AR R B
K, BEE 72 R B3, 38K S K IR K

R3 BEEAREGITERNEKES
ERARATEHNEXSH
Tab.3 Correlative parameter of regressed equation of
individual clearance rate and shell height of P. yessoensis

H #3 month a b R?
Apr. 5x 106 2.4373 0.7584
May 2x 1076 2.8591 0.3538
Oct. 6x 1078 3.3745 0.5144
Nov. 1x10°° 2.268 0.4383
SRR NHEEE ANHEEARGERE

~,7 R E M ARBE B B AE 100 mm,10 A 4
FERIAEUE N 80 mm, 7E 7 ARER 221 4
IFEF N, E A 90,100,110 mm B IR H N
435k 19.9% ,21.3% 1 17.6% ;5% & 2R 40 F1 50
mm FIEF 3 AL 0.45% F1 2.71 % ; 75 & 28 130
mm B4 1.81% ., 10 A HRE 169 MFEFH N
&L A ERER  EFRE NBETURER
80 mm FYHFFEE NN E, 5 24.9% ,5EH 4 70 mm
IR Z, 5 18.3% . & KT 120 mm KUK
4.73% ,/NF 50 mm BN 4.11% .
22 EFREENXEIERNITHER

BT 5 R IR K 2005 £ &
R12.8 LR (B EHETFSRLERAFR
) RIEFRBEIF R N AR 2.5 4, BEH K
TR 33 300 hm?, Eh HHE 5502 ¥ 30K 38 4 I i
WARAN 32 1Lk, MIBIFEHE N A MER
WAKREZHRRER,TE RS RIFR
HRMEY R, HHBER B FHEIFERE LB ARER
R Z=45 R K BB I (3R 4) 5

R4 BTFREHEBFENRERBEERAES
Tab.4 Filtering capacity of P. yessoensis

population in Zhang Zidao
Ry BKESERE  BEEARS(x106m-d)

clearance rate and clearance capacity of

month shell height scallop population
Apr. CR=5x10"5 4> 307.255
May CR=2x 107 g2-%% 806.50
Oct. CR =6 x 1078 g3-345 768.00
Nov. CR=1x10"5H>-*® 330.25

BTRERENIER2.7m, BRHER
4.4m, PHPEN3 4m, BFEFHKENE
KR L2 10.05 x 10° m®, HF 3R 01 &Y B A4k
HPHHRARTEN 8 ¢, R TEN 50 g, KAA
FTE R B & B 4518 40% F1 10% (BUE LI
RENHRTROTHEY, BEDERHELA
A E R B8 2 & Yy PR A48 A BB KK
R BREAMFENILRNGER(EKS). 3TEY
FR il PR AR B/ T 1, B B B A2 30T 38 e I
RFREERABFEETR,

5 BTREHRWRAEERNEELER

Tab.5 Evaluation results of food limited
indicators in Zhang Zidao area

Bk 3 S
parameters annual average
ER LR A G RE N E (RT, day)
number of days it takes for the water in 8.45

the area to be flushed

WK upd i BT AR KB | EBREL(CT, d)
number of days it take bivalves to 221
process all the water

B YRR N RN i i SRR (BF, t)
total carbon extracted from the watercolumn by 87466
bivalve culture every year

WRFWHE Y B FREE RN SR(PP, t)
total carbon fixed by phytoplankton
in the area each year

DU BB RR T7 o B SR AR K AR B L4 (TC)

279730

ratio of daily volume of water cleared by 0.0055
the bivalves to the total volume of water in the area

24 0 R 55 3R CTP) 0. 037
phytoplankton turnover rate '
AR LA A7 DK 30K (CE) 0.043
food limited indicator: clearance efficiency :
AR 4T R E 7 (FP) 0.31

food limited indicator: filtration pressure

YIRS 7 98 1 (RR) 0.16
food limited indicator: regulation ratio :

3 SHEIE

KEBGREN,FPEM RREAT 0.05 5
1.0 ZIR], 3 i By R o] 4 48 A B 45 R B 7 R
T B LA B9 D0 SR A Yy B RE A T R R AR 0 B9
AL BITESER, , RTHREFE. BR
B 5 MR R BI85 B AR BB S B g 0
NEHFHEDES S ERMAEREEIBENE
T Aa Yy %ot IR 78 L R85 BB TTHR , SR R A W% T 8
T ¥ 7K B 324 D S S A A\ TR A X Y
BY ., BRI ER a E(RRFHHED &
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240 K= % R 2%

W) M RAEF S FRLKAKE EREETF
S\ ERBEE A, AR IRA/MNARBEREE,
mEB/NKA 23.61 em-s™ !, B A 90.04 cm-s™?!,
Ik 48.83 cm-s™, HIL, B HE Y A RA
0.037, AR ( =1/0.037) % 27 d, i B i%%E
BTA KRBT R B XA 8.45 d, 7] L, Ah
BYRBMARZERNXEYH EERE, NE
Wy W i) A A B K S8R B AT DA BB M R

BT BFHE KB EKEAR 10.05 x 10°
m® , 7 3 35 5 DU B A B B K SEE 3428 5.53 x 107
m’-d~', BF R B W 8 KRR I8 & % K oK AR i
0.55% ,HIt, BE 220 d A Gk 8K kgt —
W AR EF ST A E KR E RN E Y
4 8.45 d(7£ 6.8 ~11.1 d Z[H]) K& , &Y kR &
H:+8 4% CE(clearance efficiency) I {EL A 0.048, K T
0.05, RIEKEHNERZKKM11.1dFM5A
1 B TR B R AR IR K BE 7 8.07 x 10" m®-d ™' 3K
HE %153 CE W& KME450.090,KF 1.0, A
CEWMEXE, BEiEFSEHIFRENNFHE
BRAEESESS R, WRERNETFRBERAEFEN
NRENAYEAEITESRENEN B ENS
ik, MR AHBR R AN ES B A
MHIA 43 (5 A43)CE MEAF 0.05 #1 1.0, B &
mig, HABEEYREERE, B, fWHeR
RETFTHHBIFRENFHEENEEZRKETF,
EETRBFRENRREE JRERER KSR
MEYHEERTERE MY KM RE ER
FERFETF,

NFHEARRE, B THEBHIFRENKF
FEARBARK R R F RS, BRI FREE
K20 £, 4 REME CEMEXE] 1.0, R WIHFER KB
ZAIREEEE, MEMAERKEZA YRR, H
2, BT REEAKE RS, REFRENIFR A
NREERI BT A B K4, 3R 4 BE i 2 TR i 7K 44 R
TR N TR R — W E, KR
I8 K% # (CE' )il THE M ARITH:CE' = CEx
D/H,(D FBARERMFHKE; H R RIRBIFR
B BR BT RE R B KR IR EE) . RIREEIR 5
m KR BE S B R 3R BT A, DA R 3 B R
FEHB\H I AKBERH: CE =0.048 x 30/5 =
0.288, HETMFRE B K 3.5 AR B FHEAS
B, AT, FE TN (RBRERFE) B2
B EAESENEERRZ —, XTXHH

IR 9T 7R 7R 20, McKindsey 2810175 2554 H BT I &
BEENREYTHRATAEFEASE BN H®
&, Gangnery %M BT T3X 5 | M B 5T, A I B
LSk b AR NGRS Wa L ik T
EARBREMW,

GLER BEFSEBENIAREREEXR
BRIV, IR R BB, 7] A AR
BRKE, BEINAEBEREE R 20 B RREEN,
B4R = B IR B 256 12K, & FF 28 T 4T W o
ERNAZ"HE “BEARELEREREESSH
FEEAR” IR (2006 ~ 2010) H LA SE F 5 Ky 5L B &
L, RE K ERFEBREMEARNRRE, DS
SHEMFRFBEREEHEER, BARRER
FR5E , AT LS R KRR IR , 3 K g i 7R il
B HR BT P IR M F5 58 A W A 5 8
K= ST, R K s . Bk, FEBE
WARKB) J1% BUER B £ =R 38 XAF5T,
FBEKBERAFHE LM RN ESLRESS,

BE
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Review of recent carrying capacity models for bivalve

Carrying capacity for Patinopecten yessoensis in Zhang Zidao Island, China

ZHANG Ji-hong', FANG Jian-guang', WANG Shi-huan®
(1. Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Zhang Zidao Island Fisheries Group , Dalian 116001, China)

Abstract: Zhang Zidao Island became the largest base for mariculture of Japanese scallop Patinopecten yessoensis
from 1995. Total culture areas of the scallops are about 47 000 hm®, annual yields arrived at 40 000 t in this
area. In order to keep the aquaculture industry sustainability and to utilize the limited water areas reasonably and
sufficiently, the carrying capacity of the scallop for Zhang Zidao Island was assessed by the methods of food
limited indexes. Environment factors (tide change, water movement) , chlorophyll a and primary production were
measured. The clearance rates of different size scallop Patinopecten yessoensis were determined with flow-through
system and its population shell height-frequency distributions of the scallop within the areas were measured in July
and October. Results showed the average concentration of chlorophyll a was at the range of 1.23 —2.85 mg-m~*
[ with the annual average of (1.78 £0.57) mg-m™3], primary production was (76.6 +41.9) mg C-m~2-d~*.
The average clearance rate of the scallop was (0.55+0.25) L-h™'-ind~'. Based on the above investigated data
and annual yields and mariculture areas etc, food limited indexes (clearance efficiency, filtration pressure and
regulation ratio) were calculated and the ecological carrying capacity and production carrying capacity were
assessed. Both food limited indexes: filtration pressure and regulation ratio were between 0.05 and 1.0,
clearance efficiency was lower than 0.05, which mean the suspended particle organic materials mainly come from
the water exchange. Results showed that if the total water volume is used by the cultivated scallops, current
cultured biomass of the scallop in Zhang Zidao Island was at the level of ecological carrying capacity ( total
individual is 12.8 x 10®) , which means at current status, the scallop cultivated behaviour has not great influence
on the environment and there will be 20 times developing potential to get the level of production carrying
capacity, the potential annual yield will be 32 x 10 individual .

Key words : Patinopecten yessoensis ; carrying capacity; food limited index; Zhang Zidao Island

PDF M AFfFH "pdfFactory” il H AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

