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Study on the culture capacity of shellfish in Zhaoan Bay

LU Zhen-bin, DU Qi, QIAN Xiao-ming, XU Cui-ya, CAI Qing-hai, FANG Ming-jie .
( Fisheries Research Institute of Fujian, Xiamen 361012, China)

Abstract: Investigation and determination was carried out on chlorophyll a, primary productivity, ecologic efficiency, organic carbon
content in plankton and cultured shellfish, and the weight ratio of whole shellfish and fresh tissue, filtering ratio of cultured shellfish
and wild filtering animal, existence of filtering animal in tidal area, under tidal area and hanging culture area. Nutrition dynamic model
and coastal energy transfer model were used to estimate the shellfish ecological capacity. The shellfish culture capacity was estimated by
excluding the biomass of wild filtering animal. Fang Jian-guang’s model was also used to estimate shellfish culture capacity. Statistic a-
nalysis was made to estimate optimal.culture area for each shellfish species. The shellfish culture capacity of Zhacan Bay estimated
through the three models were 58 469 t, 288 260 x 10* ind, 60275 t, 297 167 x 10* ind and 61 532 t, 30 336 x 10* ind,, respectively,
averaged 60 092 t, 296 263 x 10* ind. The shellfish optimal culture area in total was 2 755 hm®, among which Sinonovacula constricta
25 hm®, oyster 1 560 hm®, Perna viridis 215 hm® , Ruditapes philipinarum 120 hm® , Tegillarca granosa 30 hm® , Musculista senhausia
95 hm®, Paratapes undulata 710 hm® .
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hm?, MERXTE B 3 340 hm’, ZHBEFRENAKE 4
Y5, 45X Sinoncvacula constricta, IEFE MR {F Rudi-
tapes pholippinarum,, RN Perna viridis, I8 %
Tegillarca granosa, & 2L B JE 43 Paphia undulata,
7S Musculista senhousei %7 R, if 10 ZB4E¥K
FEERBRER, FEEBM>EH 1990 £ K
374.6 hm®, 2 690 t & JBE| 1999 4E44 4 317 hm®,
100 908 t, 4:BImH 10.52 F136.5 4%, HETHH
EFEAEHY KEH, ITHRE, AEARLTR
HEE N R REEER, F 2000 ~2003 £ R
THRETESS KT AEARFAENGR, £X%
BB AR N RFEAER,

HA. S k0K IR A BB AU HifL 5
Il Chlamys farrerim , K ¥ H W5 Crassostrea
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CC=[P-KxChla3.(FR, xB,) )/ (k xChla x FR,)
]

KA CC HEHENEHFREFR (ind'm™);
PRMPAEFT S (mg-m™>d™"); k K ERWHHEDE
NAEPBR SRR a B (40 2 1); FRARFF
KEHEE R EEYHEAE [w’-(ind-d) ' ];
B, ARFIMEHMMEEWEE (ind-m™); mH
WRYEM B EYFA; Chla HH4RK a KFHRE
(mg:m™); FR, NFEHNAMEAE [m’ - (ind-
d) ',
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X ERMGBBERFTLAMNETESH, T
2001 ~2002 4EFF & 1 AT ESUAE AN, HE
ARSI S e R R A ML AT
13,1 MWRKa TR WRAET S BT HIEM
BRESYEA 2001 5, 8, 11 AEHES
B AR (22 ~212) #HATT 3NFEM&
Kaf 8., VR4 AE T RS R YAE
B (FEEWALE 1) o MRAEF= SR CHRER,
B R RS YA 2001 £ 11
AFERZEWEE (ABE) Mk (B KiH)
e B 2 B, TR AT S S RARN R
HATHE AR IR R YR
1.3.3 %%E#%ﬁﬁﬁﬁmﬁﬂ%ﬂé
2001 4F 7, 11 H EREEBED (1¥). B
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Fig. 1 Location of stations for studies of carrying

capacity in Zhaoan bay

1.3.4 FRNKWARIGLRAAW 2001 4
6. 8. 10 AEREEKILBIZEFRESE, UK
FMRE a WEEHIERRALYG . FARERF. B
ML BACEIERS . BRI T RNk R
FTIISE o WSEJ7 ¥k IR PR30 210 o M AL D0 vk
R, |

1.3.5 BWHEMANHESRAZRN 2001 4
5. 11 AfEZ3. 7S, ZL1 3, RARHHYMNRE
By, SEfH 80 HIEMAT MY, K5
65 220 B 07 POU Uk R A . PR B HRUE, AR
&, 7 60CIERELSE 24 h T, HHhKE. THE
WHIBRA R, RALEMERN,

1.3.6 FRRE KA 70E 5 84 S E O E MW E

2001 467, 11 AZEHRBAHIMALYS . %%,
HERIF. . BOEAE . FHRBN . N3
#5430 ~S0 MUERHMKSHESHALE L
fh.

1.3.7 HRENASASHHBRSREN £l

ETH G, 408, Raf. FERERF. EoEdE
i, BRI, RGBS TESHANEE
G, BMSAREERK. P, MME14, KE,
FE 60CIHIRZESE 24 h 8T, FHikE, THBUSE
PR SR, RALES RN,

1.3.8 ASHENE  LUEHAXBLBRE
ey RMEERR, R A Ikeda-Motoda 4
¥y WME,

B EwE (B, Pl Cit) WitE, BP
BN TEANEEN 202 M C SBRANTE
M 40% HE™ , DEGEPREREEHAES
% 33% REEWE

KRR FRAVEBENEYRRERU C
HEEYE (mgom™), HEHFERA keda-Moto-
da BB, HELR.

(1) BEHBHIDEBENEYE (mg-
m”) BUEE (ind'm™), RBEHYIMEEBE
(mg-ind™"), FBR EREYRAE. TERBEMEM
BIEE, BEFEHMEFE (mg-ind™'),

(2) Miff Ikeda X TFRWHPPRESMET
EMSENHEEREFRE.

InR =0. 7886 InDW +0. 0490T - 0. 2512 & %
WIRWESh PP IR (R) . X R HWFRFE (L
0,)( ind-h™"),DW RAFWHYEH I T E
(mg) , T AKR

(3) BPPIRREG0.8, FRIRFE R BB AL C I
IR % R [ pg-(ind-d) ~'], HERXN: R, =0.8-
(12/22.4) 24-R =10.286 R,

(4) R WY REILE 70% 1B A KPR
30% , IHEAWERHPA H A=’ P pg-(ind
-d) '], HER K P =30R,/(70 -30) =0.75 R,

2 FR

2.1 HUSHEHE, RUSER

2.1.1 HERa FERAMRE™ N . K.
3 FHRR a FERMFRAT SRR R
mEl, TRREMHEEK a FE VYN 3.88 mg-
dm™*, ¥EAETSFH K 158.47 mg-m>d',
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Tab. 1 Chlorophyll a and primary productivity of the sea area of Zhaoan Bay

4% o/mg-dm* WA =51/ mgm 2d !
&Y chlorophyll a primary productivity
#JZ surface layer ' JE£ 2 bottom
season i [l range SE14 average
8 ] range -1 average L EE range -1 average

# 2 spring 2.65~7.45 523  2.80~7.30 5.16 115 ~329 240. 64
BE% summer = 1.90~3.80 _ 2.96 2.80 ~5.80 3.03 57 ~ 143 97.11
#Z autumn 1.75 ~8.50 3.45 1.00 ~8.50 2.10 62. 64 ~304. 27 137. 65
1Y average 1.75 ~8.50 3.88 1.00 ~8. 50 4.10 57 ~329 158.47

Fx1BO0KFUE, XEMABSREHAER
VR 4 M EAFHRE o SRV 2.06 mg
“dm”, PIREF S FHME 23.3 mge-m 24
BB RE a FEH 3.43 mg-dm >, EHYH

CHEJ10 124. 68 mg-m%d',

2.1.2 AAKE ABHEWELER, 3T
HWh11.4%, BE&E 2.1%, %3 16.8%, &%
10.6% , 4EF-HH 16.1% '
2.1.3 @TFTHEAESSIYAYR ARS
REx, BITHEWERESIVAYRN 21.86 ¢
-m'z, WS BRE N 22 indem %,

2.1.4 @HEWERERESIVAEYE AES
RExR, BEWEBRESUSIDEYDEN24.38 ¢
m”?, WiEHEEHRT5 ind-m 2,

%15 BREREFHBEUMEDIDEDRBIE
B RRRESR. PEAREREAEFEER

HMESIYE BB M (Balanus albicostatus pilsh-
ry) . JRIET (Pema viridis) . BIFF 4 (Xenos-
trobus atrata) . FEIRITRES (Modiolus metcalfei) . 4%
JRNGHS (Styela plicata) &, EYRLIARIIE N
BR, HRESESEY, A¥kTE=. BELUA
RBUE R, HCOhEEEE, S0RERE=, &
A YRS EE 25K 6.05 t-hm > F143 049 x 10°
ind*hm %,

2.1.6 NAERESRAAENHE AES
FREEALYE . FERRIRA. 4. Rt IR
iR . AR RS RE SHASNE LER
MELRMEK 2, KB BT 1998 F£& M HFE
F-RWH, SATMEGTEFRHER 5. 92,
2.1.7 BWWHYEIREE  BIEY TN
AR BRNSRIR3, SEAIRSE
H%EN 8.0170% .

%2 HRWEANASARSHEALRILE
Tab.2 The ratio of whole body weight to fresh tissue weight of 7 kinds of shellfish of Zhaoan Bay

4 £ ) =
H g AR FEREE papn gy DEEEE SRS 0.
o ovster Sinoncvacula R. P. viridis T aranosa Paphia Musculista average
tem 4 constricta  philippinarum ’ & undulata senhousei erag
%ﬁﬁa 5.23~7.41 2.77~5.18 3.66~5.71 3.99~5.61 4.33~5.61 3.89~5.8 3.43~4.76
ratio range
¥4 %ﬁ 6. 54 4,21 4.75 4.48 5.03 4.77 3.94 5.9200
average ratio
1998 =B
. 1
total catch in 1998 66 998 560 6 430 12 370 95 10 603 1 700
o 7= R LB 71.49 0.39 5.32 9.89 0.20 10.95 1.76

percentage
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Tab.3 Organic carbon content of phytoplankton of Zhaoan Bay %
: FEEBE carbon content in dry weight % carbon content in wet weight
Y5 station
6. range SEH average J5FE range -3 average
23, 725, 711 27.618 ~35.472 32. 406 6. 8326 ~8.7758 . 8.0170
2.1.8 DIKBMALNFIHRSE  FELY. 3 BHARME 6 FFRAIKHIAKRE, HitH

rREIAF. iR, Wi, RGN, NN, B BBNSARKEKRIERS. SEHERKESR
GEFRMSASANRYROMERNE 4, B BOBdER. RTFEORRENESIVRKES
BT 1998 R BFGFESFRILH, FTM BEARESRRME".
BOTEPHA VRS R E 2 F N 5. 3283,

£4 BREFENEFNBIR

Tab.4 Carbon content of several kinds of cultured shellfish in the sea area of Zhaoan Bay %
4% FREBRF  HBREN ' HoEdEs  mElME
]'j)?ei &fﬁ Sinoncvacula R. Perna T vt Paphia Musculista 3
' oyster constricta  philippinarum viridis - granosa undulata senhousel  everage
HEERNE

carbon content 5.03 ~6.77 4.57~5.83 3.04~5.33 4.11~5.41 4.46~6.34 3.87~6.08 3.03~4.56

in wet weight

FHER

5.75 5.25 3.76 4.37 4, 86 5.07 3.55 5.3283
average .
1998 4E =R/t : '
total catch in 1098 69208 380 5150 9575 195 10603
G-V LAl 71. 49 0.39 5.32 9. 89 0.20 10. 95 1.76
percentage .

£5 BRENLFHFANENFERIUDMEAR
Tab.5 Filtration rates of several kinds of cultured shellfish and wild filter feeders in the sea area of Zhaoan Bay

Fhs TR/ g +ind ™! HE/indm™ KR/ /m’(ind-d) !
species adult weight density filteration rate
445 oyster ©30.0 0. 06615
45%% Sinoncvacula constricta 12.0 0. 04462
el T. granosa _ 10.0 0. 02215
F2P4 cultured  [YFENLEE Musculista senhousei 2.5 0. 01070
JEM MR {F Ruditapes philippinarum 8.0 ' 0. 02215
BRI Perna viridis 25.0 : 0.05615
B L B AESS Paphia undulata 15.0 : 0. 04463
FRTE Modioliis metcalfei 0.2 1.7293 0. 03352
BFAE wild B4 BT Balanus albicostatus pilsbry 2.6 1.1824 0. 00968

SERE VRN Styela plicata 2.5 0. 9083 0. 00648




6 [ I, S

g1

2.2 M#EXER
2.2.1 EFRFIBLEREE HAREELHWR
A7=91 (C) K 124.68 mg-m™>d™", FHKIEE
U3 15 300 hm®, MSEMEF=BE R 6962.8 t, %
IS ERIRSBESEN8.017%, HEF
WHEYEE =R K 86 850 t. WIHAEDSKENR
0.161, EFHME (BEFK) W1.05 %, GRE
RINKBALELRTR R 12 763 t, KB 7 FFEH
NAEFRESHALEMBCEYLMERS5.92, W
WEBREENWELE=RNT5 557 1,
222 Tait W EBHERERNSE Tait
(1981) AU BERELBRRUIYE~KEN
696.28 t, B 7 Ff FEFE N K AT SR BN
5.3283% . AFHEFEDIKEELTE 13 068 t, B H
FEFEETERNTT 363 1. 5EFIDSEXMEEHY
R,
2.3 HERRisimEr-i
2.3.1 BEFEFEAXFEEREIVEE
EEABE A REESI A RN 24.38 ¢
-m”?, BHEHER 3 340 hm®, WEFABEE MY
RN 814 ¢,
2.3.2 HTWHLiBEHIPETR HBLER
WMTWE AR YA YRR 21.86 gom™, #
TH#ER 15300 hm®, NBFA IR S WIBAE R K
3345 t,
2.3.3 MFEXERABRSEMEDIVE>R
MR R KM E AN EREB RN EY
#H6.05 t-hm™%, L1 1999 £ B IEHEM 2 137
hm’ i, REXEFBEEREHESIDAGTESN
12929 t,
DE3BABRBUHIYRGFERSITN
17 088 t,
2.4 NEFAER
2.4.1 NAEBABHEFREERE ULE2H#
BRI NEEGERRENREE=BSHH

75 557 #1177 363 t, MRWE X FEBREIHYRE

17088 t J5, WD KR A B H N 58 469 Fl
60275t (F5EH) . KPR 1998 FF KK Fi5F

BNK=RFWH, HEEFESMHTRER (V)
TN & FR T 5 b AR AL A (4195 30 geind ™',
Q5WE 12 g-ind ™', $ERRNMGIL 25 g-ind ™', JRMH 10 g-
ind™', FEREIAF 8 g-ind™', TR 2.5 g-
ind ™", JWHEIEES 15 g-ind ') MAFHEEE (ind)
mE 6, vl WEFRSNSEAAEFERERERGEY

KBTI FESE 4 Bk 288 260 x 10* F1297 167 x

10* ind,
2.4.2 REBWETHAMGENLXFHER HBE
BHRANKFAE 7/, RAGBERZERGE
B, Z—MMREHFEE -GN FEHRER,
SRIG LA DU 2357 8 7 g v Ay ) o e P I L B SR
BERMOFER, ERNEMNEFHEERE. HEdm
FEFEE (ind-m™?) WEBELSRIEER B>
1998 ELFHMAF =R I, BBENRSRER
BinEe6, A, BEWEAMGENNAFHEE
B4 61532 t, 30336 x10* ind,,

PLE 3 MRS B RS N B R AR N
58 469 t. 288 260 x 10* ind, 60 275 t. 297 167 x
10* ind #0161 532 t. 303 361 x10* ind, fHEZLREL
BE . BUORH{E 60 092 t, 296 263 x 10° ind, 1R
DA 28 7= B 1998 4Ef) 22.4 t-hm ™ (F5EE)
EBRFEEAR, MIBRBNRTFHRERN 2 683
hm?,
2.5 MABFERNGITSH

HKIE L F B G IOR R VS SR 1 2 ) B
HER"ETMEHTHFEEY, ZHMEE2Y
2, WYL IT B B B AR B R S E AR WA
VAGE T A i A TR 2 26 R & SR B S A
EBREBRIIART, AT, Gitabrdkditeigg
BIAERER N 2755 m’, 5 ERGEFEA
BER U SRF AP FE M 2 683 hm® A H

1999 4F DU 2K 5L PR IR 78 16 AR 2 8 2 fh - 93 5%
TR, 2% A R 28 T AR 0 AR 5l B A 2 1 AR
DIHATIRE, LHRMENLLRE, BR4ES
FFH, REBRTZHE,
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Tab.6 The carrying capacities of shellfish and its main species cultured in the sea area of Zhaoan Bay

Hr  thereinto
) NEFHRE , =
cuming capacity ppap | GE WEEIL BREEE B8 ORNE REERS
model of shellfish ovster Sinoncvacula  Perna R. T. Musculista Paphia
¥ constricta viridis  philippinarum  granosa  senhousei undulata
grgs ERU 40 4179 228 5783 311 117 1029 6 402
nutrition weight
dynamic 4.
Sl BE/10%ind he0 060 139330 1900 23132 38888 1170 41160 42680
amount
wamm BRSO g005 . 43001 235 5961 3207 120 1 061 6 600
coastwise weight
energy flow 4.
edel ﬁi$MMW7mm 1958 23844 40088 1200 42440 44 000
BERIKX Efﬁ/ ' 61532 43 989 239 6 086 3274 123 1083 44 920
Fang jian weight
guang “
S BTN a0 460 1992 24344 40925 1230 43320 44 920
amount
BRY O 00 42053 234 5943 3197 " 120 1058 6 580
weight
¥y
average 4 - )
BE/10"ind )00 563 143199 1950 B773 39967 1200 42307 43 867
amount
F£7 BRENEEBEFER
Tab.7 The optimal farming area for shellfish of the sea area of Zhaoan Bay hm?
e thereinto
mHE S 250 g R FRBN RW  EoEIER ST
item shellfish  Sinoncvacula R. Perna T. Paphia Musculista
. oyster e . c g :
constricta philippinarum  viridis granosa dulat houset
EHRER 2755 25 1 560 120 215 30 710 95
optimal farming area
1999 ELRHAER 5, 47 2337 390 277 128 1015 123

actual culture area in 1999

3 e
3.1 ERMSTHY

A SCBRR AT L ST R W LR KX AL
NFEARVIRTRE L RERBCIEESN, BER
L FIE IR S SR B A 2 RE U o AT AR R 7E DL R A
FEMAE L, J52 BEN A ARTEEBEL
FERMBITT, BN, SFEHASRED O, Hi

KN AENRREABRAR L. K2 ERERE
AT NEFEFENME, FHUTELEERE
BERPMEBEERBTRE. BRIDEEGBES
FEtRRR I RAGEMEIRE £1 5315, X
RE £2.55%, ¥R RE IR 4 b A6 AU A B (E IR 2
+628.5t, HIXHRZE +1.03% , FHIK2 MR H
ERATFNRFHARNGEE ., 3 ARG E SRR
REE, EH{ER60092t, {82 +1257. 11, M

ORZE. REXHEVEEAABLEZREES (C]. REXERASHUM ., REXEVRHETEETAZRS TAFEEE, 1997



8 :: )

K =

F1%

W +2.09% , R 3 FERIAAE LRAMNE.

T3 MERMGAETEER - ENEE, £2H
HERIAE, S2PEARFE, BEFRIBDERBRGETE
BHE, FHEHYEIRSEMNRERE; BF
BEASRIBOR T MR A VB A&, FEBHERRR
FHRANKBKENEFRFABEENEDYBEEE
BRILEKE, ERAE., SHAR, MEERF
ENHERRIEEH,

SO, AXMEERAGFAHBARE, A
THEMNAFHERNOE W, MERETLEE
MBXMESRAARFHMBHEM, SHEHEMATE
YefmeE, PN RKFEARDT, [, &
BRI N RSB PR NN . 4ETEN
REBEBRENR, LIRS FRAERBME. f
FHEERRIN ., B, AFRBEEWRAHR, LHE
BHE, RRAHESE, P FREXNESHE,
HHLSRBEANE . BRENFHIEY ™ H, X2
IR FRER R R
3.2 EEFEEBHTIREY

FR A BRI R — M E 1 DXL Ah A 4 I 7T 5%
HBEATFHER, ATPRERM 3 FERMA
BIRMAHEARR A FAHAEROFN, EHE
PAGETH S Wik Al 3 DU 26 B L 5% 8 b A 35 B SR B T
o NAFHAGR TARBRUFHAL, K4
KEBFERRTRRAENNERE, #1528 88w
BRER, TREMEFESR. Uik
BIKERERN2 755 m®, 5ERFHEHE, ¥
R AR TR R AT R R R A R F
f, BB R TFHEM 2 683 hm> HEAE, RE
+36 hm®, HXHREZE +1.32% , EWEFREHEHSE

MR EA B LAY, R AEERNT -

Bfett, POAREAER (TREEMTFRHER) £
SHEFEMR MR E L, RE “FHIE"
MR RNE” BB OB LI B, T LA TE
BRI EM, BTHRME, BAERKNEIAR
o
3.3 RUFESEN, LRATKERR
HENRFHEEELBR, BE. & A
AR R R B, LA IR AL AR DU 26 B HL A%

HLEFFTAR, XA SR IR SFASWHAITRE,

ARFHERZ G, BRZEE ™A, XA

BHERMARNNET, REWSM, E4Y
KFFFEE (5K 30% 2£47), EARFZEM
R, FE, REBUEARRER, S, R
FPATHE ., 78R HT K 58 SR B — M
KB, UBIMERLE, HRREYEKEREE,
MR R FAEESRTA KRBERAMNE, UHE
ERUSBHFEERE, BARARBREZHLHE
A, EHAESHE, FAFMIOTHELEZH
(e
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