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Fig. 1 Sampling stations of Zhangzi Island

1.2 HiEskiR
A S BRI R BE A e R R U T 2017

49 H . 20184F 9 HW B4 . T AR H
Hi a9 T F7 o8 150 DE(110 KW), e Hi % 52 (R 30
¥ PO EE 25 m, WEOTEE 8.4 m, WIJE
£:380 H, MH 63 mm, 2R H 20 mm, £fuk
Hil® 0.5 h, #ii# 5.475 km/h, 2 J5 38 5 976 1 R
VROVl A5 A e L O A AR i
MR a WeJE TR e & & b (e s o)) o7
W sy A= W e (s R OK | BRI AR R 4R, IS
WA 0 A SR e fe R, IR Hf 0l mg/im®
(1) 17 Ui Sl 4 RN ES W sh i A= e e e, AR B A T
153 BFF AT VA 38 34 7K A B B tkm® B A9
i, AR R IR O R A e ) (GBT
12763.6-2007)i 17, A HLE)E LY EARIE L 1A
XA

P/IB ZHU{H %5 T HBRRIFET %, BREIFET %
LEFHRIET- M SHEIFET R F B RA, 1]
s A G EM L 2 QIB EARYE f g SME
FE A 22 o I AR R T2 Hs T B kA 22
BN UL e B 7% 0 e R IR By N T A Tl [X A A
S8, 56 ol BUE 15 (FishBase:  https://www.
fishbase.de/)iffi i T fig 4l P/B F1 Q/B {t ., DIRE4l
N SR TBUR & AN A CIE VA NN EIES 7%
VR 3ok 10 24 T W 40 BT SCR AN L B el K g
BPERRAT R o Y B R IR T L S AR
s B RS (ecotrophic efficiency, EE) iR
R RAR .
1.3 Ecopath #£I[F 18

Ecopath #7 fy — Z 51 A= 25 S K 19 T RE il 43
A, CIEIRIEAEY) . TR . A HLEEIE DL &
MR, MEEESRETRERIIN LR,
H 45l Sy 2% 5 3 Ecopath £ U rh 45— AN A= 2
REAL M RE A S IR, rTRm R A&
PRI T R A Y RE TR E
—HABFE T B=0, FUEARN:

3qm5p£a—igx@u@woqrfx:o
j=1

Hdp BOMIIREA | WAEY R (PIB) MIIRE4L i

R S AR A EE  RIDRELE | iR

FRCR, FRZ N E =B E SR G AL



880

Hh K R

% 28 &

FREE, RIpiia e . WikE . AYERENTE
WM AR B R E | YR
(Q/B); £/ EH | WIHFER SR HE;
DC;i #/RBHl & & | (& | WA R r
(O HE )5 EXG A T BELL | 15 R ARDE % R, —
MLE n AN IIREA A4S R SL Y Ecopath #5
I N N8 B VAR

PR A (B) . A AR A
(PIB 2%0) . THFER SR HEQB 2%0).
EREFRVCREE)MEWIEE(DC)5 ~245. &

HMHEAE 4 S5 BT SR ERE 14135
7£ Ecopath &A1 FHEIWFSE H, TS EFRK
R (EE)RMEBE E B e, 5 K% S 8 R A
FH AR R
1.4 IheeArXS

HR A - 5 B i S AR S R A R 2
AW RERHE R TR A, BRI Y AR R 4 20
ANDIRELL . Ry T AR 15 B S8 3 T BRAR 5 DL Y
SR ITAL, R R T RS DL B S — AT
RELL (% 1),

x1 ETFTERBEEE Ecopath AR ThEE AR FEMAEAMR

Tab.1 Functional groupsand main species composition of Ecopath model in the sea area of Zhangzi 1sland and adjacent sea

75 Yiged F P
No. functional group main species
1 fil#E2% stingrays fL#% Raja porosa
2 HWEMR)Z M WG Lophiuslitulon. 5768 Astroconger myriaster
carnivorous demersal fish
3 B flatfish =5 IR % Cleisthenes herzensteini . # i fif Pseudopleuronectes yokohamae . ffi A i- il
Pleuronichthys cornutus, £7#E Platichthys bicoloratus, #5 &} Paralichthys olivaceus, &
W41 4 Cynoglossus lighti
4 ¥ Hfa2& Scorpaeniformes Zh gt Chelidonichthys kumu., Zi4L4C 41 Hemitripterus villosus, 2400 F 44 Liparis
tanakae, 4K F-fili Sebastes schlegeli
5 fAEfEMaA Shitouidae H I fi Argyrosomus argentatus, MY %#ff Johnius grypotus., /N# i Larimichthys polyactis
6 Kik/sgifi Hexagrammos otakii Kk Hexagrammos otakii
7 HEEMAZE Pholidae K435 Enchelyopus elongatus, #%#i# Azuma emmnion, 7 [K=#i Enedrias fangi
8  Hfthwh [JZ I other pelagic fish  #2 Engraulis japonicus. % [B#2 Decapterus maruadsi . f75¢ffi Trachurus japonicus, fif
Scomber japonicus, i1 5#  Scomberomorus niphonius
9 HAbJKJZMI other demersal fish £ ff§fiE Sillago sihama. %kfiE Dfifili Thamnaconus modestus, 4l 4k K/ £ Apogonichthys
lineatus . R ¥ J&  Syngnathus acus . 4k f Callionymus beniteguri . F J& UF (& i
Chaeturichthys stigmatias
10 iz 3 Echinodermata i3 Asterinidae pectinifera, ¥ 2 Luidia quinaria, 7[R Siegophiura sladeni .
“ iz B2 Ophiopholis mirabilis. Fj [ K FHF & Solaster dawsoni Verrill , % & B i B
Ophiura sarsii vadicola
11 %2 cephalopod 4@l Octopus ocellatus, KU Octopus variabilis, HAH# 0, Loligo joponica
12 ##% crabs HJEME Pagurus sp.. JEHIFETT % Carcinoplax vestita, Feiyiiif% Cancer gibbosulus,
HZ## Charybdisjaponica. =¥t 7 Portunus trituberculatus
13 #FZ shrimps HHEHEUF Crangon affinis, VKR Trachypenaeus curvirostris, H [E X 4F Fenneropenaeus
chinensis, [MH#F% Oratosguilla oratoria, #[KZRIF Metapenaeopsis dalei
14 WF3EEH D1 Mizuhopecten Yessoensis 325 Ul Mizuhopecten yessoensis
15 ¥ Scyphozoa I # Scyphozoa
16 HAh4X{A 3% other molluscs 6 )2 Gastropoda, M 7:2¢ Lamellibranchia
17 3% zooplankton HhAEPT K% Calanussinicus, /MU /K% Paracalanus parvus %
18  /NMUENIBIY zoobenthos %2 F2 polychetes, H 535 Crustacea, #iffiZ& Cladocera s
19 JRUAHIY phytoplankton fit# Bacillariophyta, H# Pyrrophyta %
20 AHLFEE detritus HHLEE detritus
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Tab. 2 Estimation parameters of functional group of Ecopath model of Zhangzi Island marine ecosystem

Thied ﬁﬁ%ﬁ AR R ifﬁ%/ét%% iﬁ%%%/i%% %%«%ﬁﬂt&ﬁ% ifﬂ%/ﬁ%*%%
function group trlc;;\)/gc b(ltél:nrr;:s)S fishi(rt1/ka) . pr;dl;:tlom cor;?urrgptlon/ eerc?itriophlc prr(])durgtlgn/n
g amoun omass omass ciency consumptiol

fir#E2% Stingrays 437  0.057 0 0.813 5.67 0.00 0.14
W22 canivorousdemersal fish 416 0.043 0 0.58 5.19 0.00 0.11
fifiE flatfish 388 0178 0 155 7.05 0.13 0.22
i H 2% Scorpaeniformes 400 0401 0 1.22 453 0.00 0.27
Ak Shitouidae 372 0.081 0 246 7.94 0.49 031
Kifi7xZith Hexagrammos otakii 388  0.258 0.0572 1.04 4.49 0.33 0.23
BRI Pholidae 325  0.697 0 1.23 6.20 0.42 0.20
HAthrp FJ24035 other pelagic fish 327  0.798 0 3.23 10.32 0.52 031
HAt/Z 025 other demersal fish 343 0831 0.56 2.97 7.67 0.68 0.39
WKz EhY Echinodermata 289  4.060 0 15 6.20 0.00 0.24
3k /2% cephalopod 297 2580 0 334 12.60 0.12 0.27
&2 crabs 288 3590 0.618 7.95 22.80 0.19 0.35
R shrimps 261 3970 0.469 7.98 26.50 0.36 0.30
HR5E i D1 Mizuhopecten yessoensis 222 2.105 0.941 521 22.60 0.77 0.23
1# Scyphozoa 297 8056 0 6.8 23.20 0.19 0.29
HAb#xAAZNY) other molluscs 222 2675 0 6.75 18.50 0.00 0.36
T zooplankton 211  23.300 0.965 25.98 120.00 0.74 0.22
/NRUER 14 zoobenthos 2.00 39.200 0 12.2 53.30 0.37 0.23
UMY phytoplankton 1.00  45.440 0 140 0.44

HHLEESE detritus 1.00 114.750 0 0.37
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D 0.900
0
[ no data
[ invalid
5
m%gtingmys
o) AAPERCE £ carnivorous demersal fish
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Fig. 2 Energy flow diagram in the Zhangzi Island ecosystem Ecopath model
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JE B BERY T PSR 7.698%, mTHER
Yot o U2 A 25 R GERY RE B i 3l LA s B W B
HE L ARE B E SRR E S T RERK,
BIRFRCR IR R R E SRR | BIERS N, B
FRHHRR ) 7.507%; S IR E TR V BIE TR
Fe VI, EIRFARBRMA 1.258%, mIIL, EIRH
V 2 VI Z [R5 AE R 4 1 B IE AN g
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Tab. 4 Conversion efficiency of varioustrophic
levelsin Zhangzi | sland ecosystem

VI FRY
souffe//}iropi?f evel ' ' v v Vi
H: 7= producer 6.830 6.257 5.763 2.995 2.006
EHLEIE detritus 8.487 7.362 7.302 3.164 0.673
B all flows 7.507 6.768 6.530 3.086 1.258
A HLREIE (5 B BER L 0.44
AR

transfer efficiencies
VIR F=FH A RI%  6.268

primary producers transfer
efficiencies

T LI JE L AU 1% 7.698
detritus transfer efficiencies

ARG ER 1% 6.923
total transfer efficiencies

23 WRBRNKEEENTEITMH

iz Ecopath 58U Pl iR 55 b DU RS #2538 5 1)
A W R DR T 5 v Y S Y
Pl VERUERPEDLZE, EE IR Y A PLAE
JEREY, SIHEIMEEEY RS LR, AT

R TS B DL 7E S 7 B 0 FR e AR S A =, B
AR R — AN T RE L HE ST ASE R, B A 3 B L Y
Ay, HA T RE4L S SR R (EE) R b i
AN, BRI SIRE AR EE PR AR R BISEH
(#5), MW nsFAR M 17.5 50, FRiEsh
PITIRELL B R 5L AR (EE)IA B 1, gk
INERFE B DL AR, K B T s T RE 4 EE
KF LEITED, REFHEPRIR . A, R
UL N g 17.5 fEE AR S A &,
36.805 t/km?,

*5 WNREBNEYELMITZERFHYESR
iR R (EE H)AI M
Tab.5 Effectsof increasing Yesso scallop
biomass on EE values of zooplankton

5% URFR DL (Ukm®) 7039 EE (i

biomass biomass of EE values of
increased multiple Yesso scallop zooplankton

1 2.105 0.741

2 4.210 0.756

5 10.525 0.804

10 21.050 0.882

15 31.575 0.961

175 36.805 1.000

FHASHEEIRED B oA o g
Wy ARG TR 3 o A1 By o A8 20 Vg S 52 DL
AR ATV o R IRIGRIT IR SR B DL Y 108 g
[ 8%X) 7 fE 45 R IEATARMEALAL BE, 15 2R
() Ak 75125 A4 25 15 T R 3R Bt DL ) A 7 2 A
ABERREUREE 6).

®6 ARAXNTHTRBRRBEENESTENER

Tab. 6 Ecological carrying capacity results of different evaluating methods for Y ezo scallop bottom culture

Ay A5 AR (ind/hm?) PEA T A hm? AR 5 1% 2% 3k

year ECC assessment area assessment method references

2005 80000 3500 E 2 CiEt NS (3]
2014-2015 60000-105000 119000 BB TRk [4]
2017-2018 43000 138000 EWE #5517 AL this study

YT SR 5 B DL 3K B A A B i A I v
WA SR EARRRES L 7, 451, T4
BRGHMIEAE Ry 5438.414 t/(km™a), b
i 3260.386 t/(km*-a), ENTIL Ry 3101.213 t/(km*-a),
Vi I 1 JE B A 5207.979 t/(kmP-a), 4t RS

M ER 32.0%. 19.2%. 18.3%F1 30.6%., K
(1) 4 AFEES 0T DA R Al 5 A2 S R G A,
SRR A RS R RGGE R SR
PR R A PR R D R BRI RE, BTN
BE 4y 9k 2.05. 3260.386 t/(km?-a). 46.0 LI K
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0.008. RS ETERUN 0.219, ARG MEIEECH
0.174, % Finn G455 7.790, R4t Finn -
KRR KN 2.674, Ll b 4 DMFESECT LIS
BRGNS IR 3 b DL AR i B AR
RN, RS0 ERHFORAY 17007.99 t(km?-a) 1

K& 17737.73 t(km?-a), KT 4.3%, S Rl
1 RO 7611.118 t/(km?-a)i4 K 2 7791.905 t/(km™a),
WK T 2.4%. KEBERIES OO0 B E AR L, W]
UL, RS RS DL A A W B G N B A S AR ), X
+ BT AE AR R G AR e M T e R

R7 NRBRZFESFENETFREBEHLAMKFESH

Tab.7 Summary statistics of Zhangzi Island as Y ezo scallop reaches ecological carrying capacity

% parameter HATEUE IRB S ENAUE
values at present values under ECC

SH#ER sum of all consumption 5438.414 6222.634
S & sum of all exports 3260.386 2813.797
S i sum of all respiratory flows 3101.213 3547.802
Wi A% 8 B sum of all flows into detritus 5207.979 5153.5
ARG E i total system throughput 17007.99 17737.73
S A 774 sum of all production 7611.118 7791.905
3R Y- 18 37 2% mean trophic level of the catch 2.568 2.568
SR () 94 77 ) gross efficiency (catch/net p.p.) 0.00056 0.0006
H 9 A 774 calculated total net primary production 6361.6 6361.6
ST PR R I i total primary production/total respiration 2.05 1.79
ARG %4 P2 & net system production 3260.386 2813.797
BRI PR S A PR 4 total primary production/total biomass 45.992 36.768
S W)/ 3 B total biomass/total throughput 0.00813 0.00975
B4 & total biomass (excluding detritus) 138.32 173.02
Bl & total catch 3.610 19.139
R B8 3% 3550 connectance index 0.219 0.219
ARG MR %L system omnivory index 0.174 0.175
Z4 Finn 4% Finn's cycling index 7.790 7.997
A4 Finn 42 K Finn's mean path length 2.674 2.714

I RPIRSBHREOE AL, HALSE AN t/(km?-a).

Note: The Parameters in the table have no unit; the unit of other parameters is t/(km?-a).

3 itig

31 BFREHESRSSN

7.1 Ecopath #5781 n] A% 5 s A 25
REEMFEE BRI AN RR M . W, BRIRAE
P T B (TPPITR) & 1 f 2 40 i 20 38 19 48
b, EEBSRERBEHIWIN, —BEaRH e i
KT BIE &, & TPPITR KT 1; # TPPITR /)
T 1, VARG REZE5 % ; TPPITR MEUE
MG T 1, SRS R gl TR
HBRGN) TPPITR {E 2.05, wiMZAES RS
T REFYE, REMAERR . Fwiirgieg

I 2010—2012 4F () PR Ar 45 5, 57 T4 T 5 fa i
X Ecopath iRy, 255 EMERRS TPPITR H
h 2.291, 5ALERAMIA

R AR BU(C) I R 48 2% B 46 (SO &
i LSRG B Y M N R E e R, X
MEMEER 1, BRI MEHEE R, RN
P, RguBRaE™ . BT HESRLM CI
A1 SOI {4352 0.219 F1 0.174, #im/MF 1, ¥t
B2 A S R G0 B S5 R AR G T B, Thfg 4l = ]
WRIFAEY], REMBERM, RATEETH
SR T 1 g e AR 25 FR 8 CLE AN SO 1A K58
B (% 8),
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Tab.8 Comparison of Cl and SOI values of Zhangzi
Island ecosystem in different years

Y.
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Fig. 3 Seaareas selected by different ECC assessment methods
The area enclosed by the blue dotted line in the figure is the
survey area of this article; the red dotted line is the survey area

of Zhang et al'®; the green area is the survey area of Zhao
et all.

MARSCIEE KT, 557 5 i 38 R 58 B DL 1Y
PAEA W) Ry 2.105 t/km?, B0 17.5 5 A1 A4
R, MARKKEREE T 48K, 13 K
5 1 B 6 5 B2 RO B S, TEAN I IR R BT
BIRFAMHEA KR . 75h, TEEFENEY
G X IR A S i, BRI R AR
o, (HRGE TP A A X AT fE S R R a &
PIBR T . T LR FH 2R G 7K S 5 £ 4 R R 5 Ry
XIS AR AR IR A S A 72, AR R
G0 AT RS & R N R I I B A T

SE Wk
[1] Wang Q C. Introduction of Yezo scalops and its prospects
for increasing cultivation in northern my country[J]. Fisheries



886

Hh K R

% 28 &

(2]

(3]

(4]

(5]

€l

(7]

(8]

(9

(1]

(11]

Science, 1984, 3(4): 24-27. [ TP HR5 A DL AG5 1 K
TEFREAL I FRAA AT R[] KRl 1984, 3(4): 24-27]
YuZzZ A, Li W, Zhang M, et d. Identification of possible
pathogenic factors of massive mortality and its epidemiol-
ogical investigation of cultured scallop (Patinopecten yes-
soensis)[J]. Periodica of Ocean University of China, 2013,
43(6): 52-57. [THh%e, 430, KW, &5, HRFE DR
REBE T (AT 2 55 I T Re 30 IR IR I ).
TR ASRRLERR, 2013, 43(6): 52-57.]

Zhang J H, Fang J G, Wang S H. Carrying capacity for
Patinopecten yessoensis in Zhang Zidao Island, China[J).
Journal of Fisheries of China, 2008, 32(2): 236-241. [3K4k4T,
T, ERFR. RERET B IR 5 T JR A A = ).
I 2447, 2008, 32(2): 236-241.]

Zhao Y X, Zhang JH, Lin F, et . An ecosystem model for
estimating shellfish production carrying capacity in bottom
culture systems[J]. Ecological Modelling, 2019, 393: 1-11.
Jiang W M, Gibbs M T. Predicting the carrying capacity of
bivalve shellfish culture using a steady, linear food web
model[J]. Aquaculture, 2005, 244(1-4): 171-185.
Polovina J J. Modd of acoral reef ecosystem[J]. Coral Reefs,
1984, 3(1): 1-11.

Ulanowicz R E. Growth and Development: Ecosystems Phe-
nomenology[M]. New Y ork: Springer, 1986.

Christensen V, Walters C J, Pauly D. ECOPATH with
ECOSIM: A user's guide[R]. Vancouver: Fisheries Centre,
University of British Columbia, 2005.

Huang L M, Li J, Zhang Y Z, et a. Current fishery resource
assessment in the Minjiang River Estuary and its neighboring
watergJ]. Journal of Tropica Oceanography, 2010, 29(5):
142-148. [#& B8, 2%, R, 55 VL O R
M FESAF PR Beirid24f, 2010, 29(5): 142-148]
Sun J. Geometric models for calculating cell biovolume and
surface area for marine phytoplankton and its relative con-
version biomass[D]. Qingdao: Ocean University of China,
2004. [FNE. T I A AR A RRURI SR IR RS 7Y R LA
HEYE[D]. H: hEEER, 2004

Pauly D. On the interrel ationships between natural mortality,
growth parameters and mean environmental temperature in

(12]

(13]

(14]

(19]

(16]

(17]

(18]

(19]

[20]

(21]

175 fish stockgJ]. ICES Journa of Marine Science, 1980,
39(2): 175-192.

Palomares M L D, Pauly D. Predicting food consumption of
fish populations as functions of mortality, food type, mor-
phometrics, temperature and salinity[J]. Marine and Fresh-
water Research, 1998, 49(5): 447.

Tong L. Ecopath model—a mass-balance modeling for eco-
system estimation[J]. Marine Fisheries Research, 1999, 20(2):
103-107. [4#4. Ecopath———FltE 25 R GE Ak &P A5 P4
M. WK FIFSE, 1999, 20(2): 103-107.)

Morissette L, Hammill M O, Savenkoff C. The trophic role
of marine mammals in the northern gulf of St. Lawrence[J].
Marine Mammal Science, 2006, 22(1): 74-103.

Christensen V, Walters C J. Ecopath with Ecosim: Methods,
capabilities and limitationgJ]. Ecological Modelling, 2004,
172(2-4): 109-139.

Abdul W O, Adekoya E O. Preliminary Ecopath model of a
tropical coastal estuarine ecosystem around bight of Benin,
Nigeria[J]. Environmental Biology of Fishes, 2016, 99(12):
909-923.

Odum E P. The gtrategy of ecosystem development[J]. Science,
1969, 164(3877): 262-270.

XuZ X, ChenY, Tian T, et a. Structure and function of an
artificial reef ecosystem in Zhangzi 1sland based on Ecopath
model[J]. Journal of Dalian Ocean University, 2016, 31(1):
85-94. [VFifT, WRDE, W, %5 3T Ecopath 7RI
F R N TGS AN RR SR [Y. KT
HERE2AR, 2016, 31(1): 85-94.]

Christensen V, Pauly D. A guide to the ECOPATH |1 soft-
ware system (version 2.1)[J]. ICLARM Software, 1992, 6:
1-72.

Inglis G J, Hayden B J, Ross A H. An overview of factors
affecting the carrying capacity of coastal embayments for
mussel culture]R]. Christchurch: NIWA, 2000.

Zhang J H, Lin F, Fang J G. Carrying capacity assessment
and its application in mariculture management[J]. Strategic
Study of CAE, 2016, 18(3): 85-89. [3K4k4L, i L, J5EHL.
K FRFE A i PEAN 7 vk R AEFR A E ). R
TR, 2016, 18(3): 85-89.]



57 SRS AR 0 I S R 5 DL B0 A A A5 A A DA 887
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Abstract: The Yesso scallop, Patinopecten yessoensis, is a large-scale fine marine cultured shellfish and is cur-
rently the most economically valuable cold-water species in the scallop family in the world. Since it was intro-
duced to Chinain the 1980s, it has been mainly cultivated in the northern waters. Zhangzi Island is China's largest
scallop bottom sowing base, where the scale of cultivation has increased from 600,000 mu in the 1980s to 1.3 mil-
lion mu in 2017. However, the rapid development of Zhangzi Island Marine Ranch has seen the large-scale death
of Yesso scallops, and the bottom sowing industry is facing extremely severe challenges. We aimed to strengthen
systematic research on the environmental effect of mariculture and investigate the sustainable development of
bottom-seeded multiplication marine ranches. The existing methods for evaluating the ecological capacity of the
Yesso scallop on Zhangzi Island include the parameter index method and the numerical model method. In this
study, we used Ecopath with Ecosim 6.5 (EwE) software to construct the Ecopath model of the Zhangzi Island sea
area and analyzed the trophic structure and energy flow characteristics of the Zhangzi Island sea ecosystem, as
well as evaluated the ecological capacity of the bottom sowing and proliferation of Yesso scallops. The results
indicated that 1) the trophic level of the Zhangzi Island marine ecosystem was between 1 and 4.365. The lowest
trophic level of one was occupied by phytoplankton and organic debris. The highest trophic level was the stingray
functional group with atrophic level of 4.365. The average conversion efficiency between the trophic levels of the
grazing food chain was 6.268% and the average conversion efficiency between the trophic levels of the detritus
food chain was 7.698%. The energy flow of the system was predominantly the detritus food chain. The total sys-
tem conversion efficiency was 6.923%, and the Lindemann conversion efficiency was lower than 10%. The system
connection index was 0.219, the system omnivorous index was 0.174, the system Finn cycle index was 7.790, and
the average path length of the Finn system was 2.674, indicating that the energy of the system was not fully util-
ized and there was a case of energy transmission blocking. Comparing our results with those of previous Ecopath
model data for Zhangzi Island ecosystem, it was found that these values have increased annually, indicating that
the ecosystem is in a state of continuous development. 2) The ecological capacity of the Yesso scallop estimated
by the model was 36.805 t/km?, 17.5 times higher than that of the existing stock; the total primary production/total
respiration of the Zhangzi Island ecosystem before and after reaching ecological capacity exhibited little (0.26)
change, the system omnivorous index and the system connection index did not change significantly and, thus, did
not have a significant effect on the stability and nutritional structure of the Zhangzi Island ecosystem. Therefore,
thereis still great potential for the growth of the Yesso scallop population on Zhangzi Island.

Key words: Ecopath model; Patinopecten yessoensis; Zhangzi Island; ecological carrying capacity
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