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WE  ET201945FMNEERH AT a®RXEVYHIREAETHIE, FF Ecopath with Ecosim 6.6
(EWE 6.6) R EM T 2R AT A# X & A RS Ecopath A, AA 0N T EHHALAER AL
RGH B s ML A S M RAE, T 15 | 2 (Apostichopus japonicus) #y 4 7 % & . Ecopath £ %
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RARA DAL RPOELE K 1.000~3.978, H &, 74" (Lateolabrax maculatus)4t T4 & & = 4 ;
AR RRRFHHBEN 10.6%, K B AR A = 3R E N 10.8%, K B #EJ8 M #3380 % 4 10.1%;
EBRRGEREN 2596.108 t/(km>a), H 44%K AHE; ARG BB L FE/LTREN 1.454,
HFEIGHN 0402, RE 453 0 0.211, Finn's fE 3145 30 F0F 35 %42 K & 27 7 8.860%7F7 2.980,
HREV, FEHGATERRXASRAARAE AR E R, 2 NEMRHEE, RF|ELAITEHF
W, FRSWASEEN 131vkm®, ZIFEW 6,55, EARANEAES.
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WILE AL L BT . 25 A R B AL L
AT N T fU R [XORT G BE R X AR S 2R G AR R O R AT
PR, S5 R R A SRR BRI Islam 45(2014)i 5 H
A A R AR AT IS R AR R, IR N T Y B
VEatas o TR, D PN 2 A 0 R A A T AR TR
(Ecopath) X} N\ T faffk X #E17RF 22 PE A

Ecopath BERUEFI HE 35280 Sy AR, ST
AR RGO XT R G0 N B I 6 R AT IR 1 fiE o
ST AT DL R — A KSR S R SRR
PE . OBUAE SERRIE (B4 S, 2011) . Ecopath B
WS RGP N N )12 ) — R B AR
T TAREX ARG . AR, EAhE
#F W Ecopath #E R R R K 84 25 R G AT T Fl2#
PEAY . 2002 AEEHE oW R 2=l o0 2R F Ecopath 5
RIF R T s N T X ARG, R4S
2T PEA AR AR $ (Pitcher et al, 2002), Frisk
5 (2011) A FHl Ecopath #5578 ¥ 4 T 3¢ [& 45 Fi 42 75
(Delaware Bay)TB MK G R AW RIS . BHHE
(2010)1 i Ecopath BERITEAL T FAC & 16 i b 10 4= 25
RGURAL . PRIEESE(2010)00 1] Ecopath BEAYS- 7 T
MRS RGN BN | BEE ISR
G5 RERAE . SR, & Ecopath FEHI ) fiff 57 2 E 4R
HTEXT KA S RGN R TR . S5 5e5 7,
[ AR Ecopath #5708 A T £ fife [X A= 2556 W 1
Mo SR PEAG S T RS R A, A T i
b A B AR T

JE I N T AR AL T L 4R 0 65 3 0 K78 Ui
BT, I C AN T A fE X 4 4b,
SR AN T AaREZ) 35.675 7 m°. iZ A T fafE X L
DRSS R 3, WF5T 2B 2698 I N T Ak i)
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WEE T Y M B W) A 7 1 A S AR (R
4, 2019; MRIZIREE, 2021) K10, XP IS5 Y
15 ) 2 B M 25 75 PN A 25 2R G (e WK O 56 A S F 5
R IARGE . AT YR 2019 4E & FRE3EM TS
FEE 5 N T A REE DX 7K A B AL A 55 e 9% U5 R A
s, MEZEB RSN Ecopath B, 81+ A\ T 1
XA RGN RE & I s AP G A LA, o b Hoga
FE MR RE , E— 2D PP AN T Ao ik X 38 58 A= 475
SHEBS R, JHR AP RS, BN
N AR DX A 28 35 R VP A 0T A 3 T 5 22 R 4
BERLA AR

1 #RE5FE
1.1 WREIEHER

WFFE I T3 T S By ALMIFNZR M 4 40 AT
HEX (37°17'~37°20'N, 119°48'~119°52'E) (1% 1), HfEIX
SRR 6.26 km®, FHIKEN 3 m, Hi, HEX A
FRELX B @ mFE ) 2018 4F 5—8 H, 9 J7 m* £
Bt 0.8 07 m® IR L . BEIX C R
X D MBS 2013—2014 4F, H 18.625 7 m®
(£ BB 7.25 07 m?® AOEIRTREE A R S . T
2019 4E L Z(6 H)YRMEKZ=(9 A 10 A)FFET 3 kA
A XL R IR R A, BFST XL R 34 MR
Sz, 4 bk DR AR/ N Bl B 5~12 A,
MEXAMEE 7 7o il BEUR A (I R (I
0 IV 1 I A 1 = S S Y| 4 R SR
i AR Ry 2 7, 4 I 1 5E 2 m, H RIS ] 20 min;
PRI 1.5 m K 30 my, il E A TE] 1 d; B 9E 30 cm
16 em, K 7m, GCERE 1 d, FEAIILEIE . % A
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FREE 4% A B ) (GB/T12763.6-2007)12847 o
1.2 Ecopath #EI gy 31

121 Fhaax 4 Ecopath B A ARG —
FRONVEB IR DI REL AL, Pr AT DI re 2 g e 7 55 4
MEBRG R B i 3 #2(Christensen et al, 2005).
Ecopath BAITE 24 AL (B) . A7 5B &)
FAE(P/B) . AR 540 LU (Q/B)FIAE S 5
%K (ecotrophic efficiency, EE) 4 P3LARZSH P HIMT:
B3, DI EYHERS (diet composition, DC) 7
WS MIEAFAEYFEHEME . MEKN . A
D SERRAE , [FE2 28 3 M T HoAth Ecopath BRI (47 74
&, 2016; FRHESE, 2013; sKIISE4E, 2013) D) REL W)
AR, KRN T aEX A ESRGER 5 16 1
IR (GR 1) Hrp, WA ESIEHMAETNE, %
P B - il (Sebastess chlegeli) . Kl 7~ 4k £fi (Hexagrammos
otakii) . fF ' (Lateolabrax maculatus), 7 F&#&5E i
(Chaeturichthys stigmatias) . [ #F i} (Oratosquilla
oratoria) . H A< #F (Charybdis japonica) Fll fik £ 12
(Rapana venosa) 540 %] 73y — D Ih e . 5l 2
(Apostichopus japonicus)fE b 4 B ZH A4, A
Pyt Al L A T e ek, Bt R o — AN DI fe 4
HAbDyfedl i s A rh B2 HAKZE A2,
A 7228 . Bk . 283, i . 7%
TEAE ) AR B (3R 1),

122 H¥ERR ARTIFFT A I 3h AT FE (t/km?)
Fon, BAURTTE SN 2019 4, PRIEAEY AR W) ad e
G a S EITHRE (Wu et al, 2016), EEYES
Z AT (2016) . PREESE(Q013)BFFEIRAS, oAl
T fie 20 A= Py ik A i ol 9 U 9 A R0 2 25 A OGSOk
(30, 2014; = AESE, 2020, MBESE, 2021)3k75
S YR L 1 P/B RN Q/B AR 5 v M 9% I sl DA S AR S AR
GRHEA L AR R G (R L ES, 2012; HEA
4520165 BRFH 1814, 2010) 4 92U Th BELL AR5 . 2
FE2H 1 W 24 W FEAR B8 18 1 W 0 B LA BORH O STk
TR ZAH, 2001a, b, o)fRTF. HHFEEIERA T
M BB K A R A R G s, AR EFRBCE EE
T MERAS, 1 Ecopath BRI AR

1.2.3  BEA X AT B A SR SR T
Ry, BT IR J2r R, 52T Ecopath #E71 i
TR LAk B AR 25 R 4 A A4 A4 (Christensen
et al, 2005), flifATIRE41MY EE (HA T 0~1 Z ],
HRZEIGe4 M P/Q HALT 0.1~0.3 A& 3L .
T EE BMERAS, AR E EE N RASEL,
I AR R g A A S ORISR PRIE T 2

YIR BT, 5 SR ) 2R U R R Al A A 2
¥, HRTAIIGEL R EE<1, RN ERRSAGE
Tl ik B

Ecopath #5 % fifi F “Pedigree” & £ & & fb 451 7l v
i A 2 BB A By %€ 1 (Christensen et al, 2004)
Pedigree 88 LVE R A 0~1, Pedigree #5508k &,
F R BIARLRG ff B A AT R
124 RASERABAXEFN SN REERK
I 43 #T (mixed trophic impact analysis, MTI)A] DA 2k
HTAE S RGN [ Ty R 4L 2 (8] BRI B8 A ) 3 SR AR
H K (Odum, 1969), WUEIEHITE-1~1 Z[H), AN
IEE, BHFRNAE, REFEIEEAESRE DAY &
BAR, B HALA Y HA B A . YO R
WG , B RGELE K23 A= 2% (Libralato et al,
2006; Power et al, 1996),
125 EARBIEAK SVARRHIE 2 $0UE Ecopath 15
RIRE IR A 8 R G Ao P R A b, o
A4St i i (total system throughput, TST)/& R /AL
ARG DR IBL R FE AR, J& B FE 1 (total consumption,
TC). &%y i (total exports, TEX). KL & (total
respiratory flows, TR) S G it [ i J§ i (total flows into
detritus, TDET)AY EF, #3454 (connectance index, CI)
ARG LB E(system omnivory index, SOI)J& 5 ik
EBRGENTERE RN IR . SR 5/
S I W & (total primary production/total respiration,
TPP/TR). RSt ;= Hi(net system production, NSP)%
SERANEA S RGBS W B 248 5 . H S H A 45
W3 K (transfer efficiency, TE). Finn's ¥ 45 %L
(Finn's cycling index, FCI)fll Finn's Y12
(Finn’s mean path length, FML)%(Wu et al, 2016),
126 A&FFHH BB RS — R
BETESE — BTN AR E AR T, AR R RGBT RE SR
FEER/NUE S T, 1996), Ecopath A5 Y 3 A 45 1) 4]
GErea, BRGNS EYRERE . HEEEN
MEAER, Al RS R IR S 4E 5 (MR
&, 2018), AWt AR ERNITES%
RBFEE(2013), BHEBAEQOI6)IME I, Bk
FHERE R e N T ik X Y T RE AR A Ecopath 5
A, AR R AL B AR A Y AR W i (A e AR
RGN, AR SR AR ™= v E A5 B 5 i RS 1Y)
PR, XEXAERRG S Bisfh &R EH Y
Fp= s, JFg D EAB R R RS Ak,
AU I = D RELH Y EE>1 B, ARG 2557 A7, 7EAR
RUR P 2 i 1) A6 9 1 B A H AR %) A2 2545 1 (Jiang
et al, 2005; Byron et al, 2011),
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L T RE A 28 A ALK, 755 Ecopath
MR 45 (R 1), 16 DINREL & FR YT HE
1.000~3.978 , o, T g% 3 & & 4L 055 R Wi =
(3.978), H:IR WK /NLAH(3.807), ArA IEE4l
P/QETE 0.1~0.3 Z[H], B4 45 R G 3L,

22 EFRREMBEERINRERAER

EAEBRG T, £8FRR2Z MR SCR R TS
R RS B R U, FRIKE TR
KRS RGP R R, s N T ARk
XAERRGREraeE A TEFRY LM 20, 4
BRGWIGA: = H W S P 870.8 t/(km™-a), H:
i, 4800 t(km™a) BT R E M ERAEFHL,
390.8 t/(km?-a) A AT ORI FH I A B 8 Th g 4k A &R
GEPEAE 2). S EFRRIMABE R B
667.6 t/(km>a) , K H ¥ % 4 FH B EE BN
390.8 t/(km’-a), PLEEEAYREIE RER N 410.4 t/(km®-a),
ARG A ER B AN T AEXAESRETRA
EBIRGN . M. VAV RSB 5 S RSB
H 34.80% . 4.48%. 0.57%7%1 0.04%.

TR 2), KAMPA=HEER AR B #E
R, Him @R e e s T8 FR%, Rk
WHACRERE RS FRH D 200, K5) 15.9%, H
WA= HZ R E TR Z 0, K3 13.3%. EERS
SRR A 10.6%, K FRIRAE 7= 5 B 5L R0R Ry
10.8%, >k B WG HHBCEN 101%, EERGK
H B B RET I 5 R AR 44.0%, Sk BRI% A
PEHEIIRERE RS AR 56.0%.,

23 IhEEHEBEINEFXF

B RGAERP N B G B SR AN B A
B, RARITDIBEAIXT [ By R B — 2 AR R, &
B B 2 (W) MV A D5 AT AE S G R, bk
T IRELH A BB Y 8 BE W 20BN (18 3)o il A X A
BHEY DI REAL ™ LR TR R, B B Xl R
REZH ™ A BRI o SRR . R X KR o DR 4™
A —E IR , AN A o HA rp B2 A 2 A F
e sl HE AR , B4R 18 X A A Y e 2R A i i =
PRGN . BRI T A I RIS R EE Y,
X RIS R RS o ARS8 R e P R TR
B, A HAB R RRLL™ I GEE . D5RIZAE 24
MGG, W AR S0 A TR

®1 XERAIEHRK Ecopath WA E KM S MG TS E ML)

Tab.1 Basic input data and estimated parameters (bold) for Furong Island artificial reef Ecopath model
e BIRER HWhr P/B QB A
. Trophic ~ Biomass/ Production/ Consumption/ BFRYR
Functional group level (t/kmz) Biomass Biomass EE
1Eff Lateolabrax maculatus 3.978 0.079 1.060 4.000 0.215
Kik7~gfi Hexagrammos otakii 3.807 0.024 1.240 4.300 0.319
YFIGFfih Sebastess chlegeli 3.763 0.010 1.320 4.700 0.487
¥ RHEE M Chaeturichthys stigmatias 3.319 0.270 1.900 6.500 0.605
HAlhsp 2025 Other pelagic fishes 2.920 0.062 2.300 7.900 0.795
HABEZ /IS Other demersal fishes 2.904 0.142 2.600 8.900 0.378
1 ¥Ri%  Oratosquilla oratoria 3.001 0.480 8.000 30.000 0.165
HA¥g Charybdis japonica 2.958 4.220 2.000 11.600 0.033
HAb M 5228 Other benthic crustaceans 2.719 3.500 4.000 20.000 0.930
Jik41 42 Rapana venosa 2.814 0.534 0.800 2.800 0.819
il 2 Apostichopus japonicus 2.000 20.000 0.800 3.000 0.913
WAkBh¥Y Molluscs 2.163 7.680 7.900 26.600 0.811
%2 &2 Ploychaetes 2.116 5.200 6.750 22.500 0.431
i sh¥) Zooplankton 2.053 4.300 25.000 125.000 0.818
TFIEHEY) Phytoplankton 1.000 8.200 106.200 — 0.551
)8 Detritus 1.000 43.000 — — 0.615

. — Fon ol

Note: — represents no data.
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Fig.2 Flow diagram of Furong Island artificial reef ecosystem
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Tab.2 Transfer efficiency of different trophic levels in Furong Island artificial reef ecosystem

fig f R YR H S 9% Trophic level/%

Energy source I m v \Y

H:7=3#  Producer 13.3 13.3 7.1 4.0

)8  Detritus 15.9 11.9 5.5 4.8

SEETE  All flows 14.5 12.7 6.4 4.3
e K B JE LB Proportion of total flow originating from detritus/% 44.0
HEFEHFERRR  Transfer efficiency from primary producers/% 10.8
R B 3% Transfer efficiency from detritus/% 10.1
RFEHEE  Total transfer efficiency/% 10.6

2.4 KBTS

T OCHEAE 1. OB B 2 AR B e 43
MRS RER MR 3). Z5R TR, BT i
BEC 1 R 0.289, SCHEFEE 2 S 3.130, AHXT RN
1.369, fEAEBRGHTA DR hHESS 1 1, FRIALEH
FZAEBRGETROCHERM, TEASRGE T EEEE
. Ak, iRZEREYR R, ARG H
Jr KRR, SR REL 2 M H AT RELL 2 8] i) 5
FERRBUN, FEOCHAEECRAXT SR /N

25 RSESEEMLE
P2 I 53 By N T AR DX 4 3 20 5 H A5 b

25, AN LR B MR AR P R AR SN B
WK 7= A3 BR S ml O e v Es . H a0 R =14 58 4 4
IR 20 tkm®o MRS A BE PEAG 05 0 2 00 R A4
T, Y AT AR SRR LR D 4R i (IR A L 3
B ), HATisedl A m AR M5 S A4
Y B Y w AR YRR 6.55 f5RF, BRI IhAELL
B FEEALAZE EE=1.001>1, iR L0, KU
FIZ 0 A Ing] 6.55 fEf ik 84 A5, AR
R 131 thm’o X HCYHRRAS TGRS A Prs 2 A2
KR AEBRERIESE(E 4), RE LT EH
2596.108 t/(km*a)#i = # 2 943.538 t/(km*a), "R
GRBA — &Y Ko X T BW YA i/ ST &
TPP/TR ., #HZIEE C1. RG24 $5%L SOI. Finn's
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Fig.3 Mixed trophic impacts analysis for Furong Island artificial reef ecosystem

L BT IRRFGR B, L2 T 5 RIS IE NG, BORINFR RN R8s . A B85, B RNt
C: FICFil; D: FREREM; E: Hibhdh 262 F. HMRZEMIE; G BIREE; H: HAWE,; [ AT
Jo WkeriZ; K. fiflZ; L. ARy, M: 282 N BiEsh; O: RiFEdY; P: WE.
Positive impacts were shown above each baseline in grey bar, while negative impacts were shown
below the baselines in dark bar, and the rectangular frame size showed the strength of the impact.
A: Lateolabrax maculatus; B: Hexagrammos otakii; C: Sebastess chlegeli; D: Chaeturichthys stigmatias; E: Other pelagic fishes;
F: Other demersal fishes; G: Oratosquilla oratoria; H: Charybdis japonica; I: Other benthic crustaceans; J: Rapana venosa;
K: Apostichopus japonicus; L: Molluscs; M: Ploychaetes; N: Zooplankton; O: Phytoplankton; P: Detritus.

®3 XERAISHXZINEHEXBIEHMNEXN 2RI

Tab.3 Keystoneness and relative total impact of every functional group in Furong Island artificial reef ecosystem

s KR AL 1 KA AL 2 AR B TR

Functional group Keystone index 1 Keystone index 2 Relative total impact
1Efyi  Lateolabrax maculatus 0.289 3.130 1.369
KLt Hexagrammos otakii -0.492 2.866 0.655
YFICF-fih  Sebastess chlegeli -0.971 2.767 0.205
F B#REM  Chaeturichthys stigmatias —0.184 2.125 0.818
HAtbrh |23 Other pelagic fishes —0.427 2.519 0.687
HAWRZEMZE  Other demersal fishes —0.033 2.554 1.010
M ¥FiE  Oratosquilla oratoria —0.189 1.872 0.769
HZ#E Charybdisjaponica 0.019 1.166 0.832
HABEME 7222 Other benthic crustaceans 0.035 1.257 0.909
ik4I#2  Rapana venosa -1.733 0.282 -0.825
ffifi]Z  Apostichopus japonicus ~1.580 —0.945 -1.382
AR Molluscs ~0.340 0.578 0.203
£ZF3J%  Ploychaetes —0.615 0.450 0.030
F#sh¥)  Zooplankton —-0.298 0.842 0.436

T7UiFHIY  Phytoplankton -0.322 0.512 0.049
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Tab.4 Characteristic parameters of Furong Island artificial reef ecosystem
24 Parameter Vi A\
MIEFERE  Total consumption /[t/(km*-a)] 1 057.621 1 390.621
HE i Total export /[t/(km?-a)] 271.874 94.274
MR A Total respiratory flows /[t/(km*-a)] 598.966 776.566
MRS Total flow into detritus /[t/(km?-a)] 667.647 682.077
RS EiiE Total system throughput /[t/(km?a)] 2 596.108 2 943.538
MW7 Caleulated total net primary production /[t/(km?-a)] 870.840 870.840
SRR A PRI B Total primary production/total respiration 1.454 1.121
RS =4, Net system production /[t/(km?a)] 271.874 94.274
BRIHA A A Y Total primary production/total biomass 15.920 5.255
MAEYRE(ATRE)E)  Total biomass (excluding detritus) /(t/km?) 54.701 165.701
Finn's 4848 Finn's cycling index /% 8.860 11.730
Finn's F¥ 2K Finn's mean path length 2.980 3.380
HEFEFEEL  Connectance index 0.402 0.401
R Efe%  System omnivory index 0.211 0.206

TE: Vie MEESRGURE; Vo RIS AY R B4 SE RS RGERE.
Note: V;: Current status of the ecosystem; V,: Status at ecological capacity of Apostichopus japonicus.

%5 EEBATEBRRESEGSEMENREHTSRILE
Tab.5 Comparison of characteristic parameters of Furong Island artificial reef ecosystem model with other models
FIESHL ZN I (Gt R U5y ANIRES T

Characteristic parameters This study  Lilsland Zhuwang  Shengsi Laoshan Bay Zhangzi Island
RYEE TST /[t/(km*a)]  2596.108 10 786.680 3390.130 5160.000 14 256.510 18 393.090
SR TR B R TPP/TR 1.454 1.840 1.035 1.385 1.127 2.197
HEHAREL CL 0.402 0.200 0.444 — 0.293 0.224
RGBT SOl 0.211 0.120 0.360 — 0.333 0.172
Finn's G54 FCI /% 8.860 5.000  12.230 — 20.950 9.120
Finn's *F- 42 (K FML 2.980 2.620 3.301 — 3.996 3.486

TEFA 8L FCL A Finn's YA FMI 553084
BRGASE . FUEERFHIEZS2(Abdul et al, 2016;
Christensen et al, 1992; Finn, 1976), 4{5#lZ=4 Y&
W EAAEE, TPP/TR i 1.454 [%%] 1.121, CI
i1 0.402 %% 0.401, SOI f1 0.211 f&%] 0.206, FCI Hi
8.860%H = #] 11.730%, FMI Hi 2.980 #215% 3.380,
KEBIPFESECEAA K . AT, 7RS4
I AR, X RS N AR AR RGN
FoE PR TG i 25

3 it
3.1 #HER=ITH

%
3 AN ) i A S B R IR AT AR, AT A
Pedigree 5 501 4 Ecopath A5 75y A S50 1) B4 i =

(Christensen et al, 2004), Morissette(2006)%5 Hi 14 Bk
150 > Ecopath 5% Pedigree 8 5(7E 0.16~0.68 2],
ARBESE(2013)(# T Ecopath PEA 1 38 JH 725 Hb [ X 4R
(Fenneropenaeus chinensis)IGE A S5, MR
25 (2016)f# Fl Ecopath #EHEIPEAL T SN V5 R HE A T4
X H A | KA A7 RIS a8, X e
ZF(2019)#H Ecopath FBERIPEAL T U85 1LTE T FffE XA
fLEs1 D1 (Chlamys farreri)JA: 8458, =41 Pedigree
FEHT M 0.51.,0.357,0.464~0.484 , B3/ () Ecopath
BORUATE B, HARRh A S A RIS R BN &
L, AR Pedigree 84N 0.46, AL THEIR K,
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Assessment of Ecosystem Energy Flow and Ecological Capacity of
Apostichopus japonicusin the Furong Island Artificial Reef, Laizhou Bay

DING Xiayang', SUN Xin', DONG Jianyu', ZHAN Qipeng', ZHANG Zonghang',
ZHANG Zhen', SHEN Fengyuan', ZHANG Peidong', ZHANG Xiumei**"

(1. Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao, Shandong 266003, China;
2. School of Fishery, Zhegjiang Ocean University, Zhoushan, Zhejiang 316022, China;
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Abstract The fishery resources in the Furong Island, Laizhou Bay artificial reef were investigated in
2019; the energy flows and structure of the ecosystem were modeled, and the ecological capacity of
Apostichopus japonicus was estimated using an Ecopath with Ecosim 6.6 (EWE 6.6). The model included
16 functional groups that covered the main processes of energy flows in the Furong Island artificial reef
ecosystem. According to the results, the trophic levels of the functional groups varied from 1.000 to 3.978;
Lateolabrax maculatus occupied the highest trophic level. The total transfer efficiency was 10.6%, and the
proportions of the total flow originating from primary producers and detritus were 10.8% and 10.1%,
respectively. The total system throughput was estimated to be 2 596.108 t/(km’-a), with 44% originating
from detritus. The ratio between the total primary productivity and the total respiration of the system was
1.454; the connectance index was 0.402; the system omnivory index was 0.211; and the Finn cycling
index and Finn mean path length were 8.860% and 2.980, respectively. The results showed that the
Furong Island artificial reef ecosystem was at a relatively low maturity and stability level with a relatively
simple food web. The ecological capacity of A. japonicus estimated by the model was 131 t/km?”, which is
6.55 times the existing stock, indicating its growth potential. According to the actual production situation,
the ecological balance of the ecosystem can be maintained with an annual catch of 4.1 t/km®. At present,
there are few studies using the Ecopath model to evaluate the ecological consequences or ecological
capacities of artificial reefs, in China or abroad, and there is little discussion about fishery management
models. More applications and verification on artificial reefs are required. This study is expected to
provide a scientific basis for the evaluation of ecological consequences of artificial areas and the
sustainable utilization of marine ranches.

Key words Furong Island; Artificial reef; Ecopath model; Ecological capacity
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