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Fig. 1 Sampling stations of fishery resource in Daya Bay
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%1 KIE Ecopath iRB B INEEA R FEEHFHE
Tab.1 Functional groups and main species checklist based on Ecopath model in Daya Bay
% no  TIEEA functional group FELAIZE main species
1 FFIFHIY phytoplankton HLAR A B3 (Chaetoceros radicans), FLHYE i:(Rhizosolenia alata), [RI74E#4:(Thalassiosira rotula)%:
2RS¥ zooplankton Bk i (Penilia avirostris), #kiblifEi%(Dolioletta gegenbauri), £ /K 3 (Acartia eryth-
raea), Al Ht(Flaccisagitta enflata)®:
3 JEMiBIY zoobenthos 5i 23 S HE 15 1L (Paraprionospio cristata), XL N 4 P 4 (Aglaophamus phuketensis), % il
it¢ & (Amphiopholis laevis), 7 30 (Timoclea scabra), %2 M 3F i (Paphia undul ata) %
4 WRZE shrimps & 2 AR HF (Metapenaeopsis palmensis), £ 7 X iF (Fenneropenaeus merguiensis), i1 2% #7 X} #iF
(Metapenaeus affinis), J& [CH %} IF(Metapenaeus joyneri), 1 4E4)5 %} I (Parapenaeopsis sinica),
rp 448§ i (Sol enocer a crassi cor nis) %5
5 €2 crabs 21 B #R T (Portunus sanguinolentus), ##I#: % (Portunus gladiator), [4k5i % (Eucrate
crenata), 3k % (Leucosia craniolaris)%
6  JKE: jellyfish MiAKEE . K IRK RS 25
7 M2 Stomatopoda 1 ¥Fl(Oratosquilla oratoria), AR (Harpiosquilla harpax), Wi 11 #Ri(Oratosquillina interrupta) &5
8 k£ cephalopods 2 [CTCET & I (Sepiella maindroni), #[GAE L (Uroteuthi sduvauceli), *4 ik & 44 i & i
(Abralia andmanica), Yl (Octopus ovulum)Z
9 figiFl Leiognathidae % B fiF (Leiognathus bindus), i B fifi (Leiognathus ruconius), %5 W) fiF (Leiognathus brevirostris),
& P AiF (L el ognathus equul us) 55
10 i H Clupeiformes BEfi%(Konosirus punctatus), {£f£(Clupanodon thrissa), {57% /N1 ffi(Sardinella sindensis),
HEPE/NY> Tt (Sardinella lemuru), /NPT 1 (Sardinella melanura)4%:
11 At 77 U AR ) P 2k BT T 10.(Siganus oramin), #ill#E (Psenopsis anomala), H[E &8 (Pampus chinensis)®
Other planktivorous fishes
12 filif; H Tetraodontidae B 5 75 Jy fiti (Takifugu poecilonotus), = B 7R J7 fili (Takifugu ocellatus), & T i fifi
(Thamnaconus hypargyreus), /2 i % J fili (Fugu niphobl es) %
13 HRpEff Gobiidae £1R 7 #F % £ (Odontamblyopus rubicundus), 57 2 #F J& ff (Parachaeturichthys polynema), fL
WR 52 £ (Trypauchen vagina), K 4 il 8K 5% £ (Acentr ogobius caninus) %
14 #iF} Sparidae X &7 (Sparus berda), T (Rhabdosargus sarba), % & (Acanthopagrus latus), #7525
(Hapalogenys nitens), %l #(Plectorhynchus pictus)=s
15 21§ Sparus macrocephalus R fif(Sparus macrocephal us)
16  —Ki# Parargyropsedita K i#if#(Parargyrops edita Tanaka)
17 fill®} Teraponidae %1 7F fifil (Pel ates quadrilineatus), 4fif#fifl(Terapon jarbua), fifil(Terapon theraps)%
18 HAbZarEaE fiff(Mugil cephalus), 7~#5 Ik (Polydactylus sexfilis), 4x%kff(Nemipterus virgatus), 448
other omnivorous fishes (Scatophagus ar gus)%:
19 A AV A 1 1 £ 2k 2 LA W (Lutjanus johni), % B K IR 6% (Priacanthus macracanthus), 757 #ff (Parapercis sex-
other benthivores fishes fasciata), /b #fiE(Sllago japonica), i J7 fifi(Callionymus meridionalis), 2% i (Callionymus
richardsoni), 4% 24k (Upeneus bensasi), il i(Gerres filamentosus) 5
20 5%l Carangidae 1% 5 % (Decapterus maruadsi), 73 ff1(Trachurus japonicus), %M 5 (Caranx djeddaba ),
fi%(Megalaspis cordtla)%
21 14 i | A8 7 1% 48 (Pisodonophis cancrivorus), % % )8 (Rhynchocymba sivicola), 48
Anguiliformes (Muraenesox cinereus), 2R FE#%(Uroconger lepturus), fijJIL48(Dysomma anguillaris)&
22 i aFl Sciaenidae Jz & 4fi £ (Johnius belengerii), #lisk #ff 3 £ (Collichthys lucisus), &3k [ i #4 (Argyrosomus
macrocephalus), #1411 fi(Sciaena russelli), H13k (4 ffi(Johnius amblycephalus), &
5 ffi (Larimichthys crocea), 44 ff.(Argyrosomus argentatus) 5
23 ¥ H Flatfish i A (Pleuronichthys cornutus), 425 #F(Arnoglossustenuis), 72 ¥(Crossorhombus azureus), HE
3 7% 85 (Cynoglossus puncticeps), Bl f(Solea ovata), |51 5 T (Pseudor hombus | evisquamis) &
24 ¥kl Synodidae 2 Yt Saurida tumbil), K 25hEfi(Saurida filamentosus), Jkski£21(Trachinocephal us myops) %
25 il H Scorpaenidae H A1 4 a1 (Lepidotrigla japonica), i fifi(Onigocia macrolepis), #4fig i (Elates ranson-
nettii), # & fili(Sebastiscus marmoratus), i %€ fifi (Onigocia tuber cul atus) %
26 BAHLFEE detritus S HEM Y 2 LA excrement and remains of animals
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PSS JET Ecopath A5 Y {4 JRE 125 8 A A5 2 B ITEA 5

EE0H 0.16~0.68, KWL FR S Ecopath %Y
HAFTRECH 0.521, FRUIEIA TS50 (5
FEXIE R . 2 2 ARIEEAS RS Ecopath #i%
A AR GO, IR 2 ATLUEH, ra o
REZL 198 TR AL AURAE 0.09~0.975 Z 6], H4b+
PR . RIIEAR RGN E T2 (trophic level)

W 1~3.95, 8 IR BRI D BE AL 17 i
R MANLEE, BN 1 R ER%n 2,
RS EhE SRR 2.21; B bR
i B IhREd, 50 3.95 fil 3.79; FELHF
2RI RGN 2.49~3.55, BB E TR N 3.44,
BIRACBORBAR, 2 0.302,

%2 KIE Ecopath REIFIE KRS
Tab. 2 Basic input and output parameters of Ecopath Model in Daya Bay

oifed BRA W EEEZa AR HARR/ Y BIRFALRCR AR AR
function trophic /(t/km?) /(t/km?) production/ consumption/ ecotrophic production/
group level biomass fishing amount biomass biomass efficiency consumption
1 1.00 11.970 - 230.000 - 0.423 -
2 2.00 6.606 - 32.000 192.000 0.490 0.167
3 221 29.766 - 6.570 27.400 0.398 0.240
4 2.49 0.860 0.688 6.500 16.350 0.756 0.398
5 2.72 0.374 0.300 5.650 28.500 0.681 0.198
6 2.94 0.036 - 4.010 25.050 0.090 0.160
7 3.35 0.100 0.082 6.000 20.300 0.490 0.296
8 3.25 0.092 0.050 3.100 12.800 0.956 0.242
9 2.76 0.145 0.112 3.120 14.700 0.624 0.212
10 2.85 0.275 0.156 2.650 16.500 0.893 0.161
11 2.49 0.120 0.096 3.400 14.000 0.975 0.243
12 3.12 0.086 0.012 1.660 9.560 0.474 0.174
13 3.06 0.095 0.060 2.600 8.680 0.822 0.300
14 3.03 0.115 0.067 2.120 8.500 0.630 0.249
15 3.44 0.024 0.092 2.750 12.500 0.302 0.220
16 3.37 0.068 0.052 2.825 13.500 0.411 0.209
17 3.44 0.035 0.020 2.200 8.630 0.428 0.255
18 3.46 0.099 0.025 2.980 14.200 0.785 0.210
19 3.13 0.122 0.082 2.130 13.406 0.780 0.159
20 3.00 0.057 0.079 2.660 10.600 0.969 0.251
21 3.25 0.024 0.019 3.400 10.000 0.240 0.340
22 3.33 0.081 0.064 1.850 10.400 0.652 0.178
23 3.55 0.082 0.066 3.090 13.610 0.445 0.227
24 3.95 0.032 0.023 1.450 6.220 0.780 0.233
25 3.79 0.010 0.009 1.390 5.450 0.627 0.255
26 1.00 160.000 - - - 0.347 -

Ve RO B th B
Note: Italic for output parameters of Ecopath Model.

W ERRRE, REBEEREEIFN 6
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TR R MRS 4Lk, Hopii e S B
Y 90.05%, JERGRERAY ETORIR., SR I
) DR B PR R B 20-il) o O T R T ELRB 11 70.80%
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Tab.3 Distribution of energy flow at aggregated trophic levels in Daya Bay ecosystem
t/(km?-a)
EFRY trophic level  #FfH & i consumption by predation i & export i [ JE i flow to detritus WEIY i respiration LI iR throughput
VII 0.000083 0.000106 0.000447 0.000893 0.00153
VI 0.00159 0.00183 0.00834 0.0163 0.028
v 0.028 0.0263 0.128 0.25 0.433
v 0.432 0.253 1.353 2.652 4.69
111 4.691 1.169 41.32 70.19 117.4
I 117.4 0.702 612.6 1212 1943
I 1943 1465 1588 0 4996
A total 2066 1468 2243 1286 7062
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Fig. 2 Energy flow diagram in the Daya Bay ecosystem Ecopath model
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PSS JET Ecopath A5 Y {4 JRE 125 8 A A5 2 B ITEA 7

REAETEEFE U1 2, H 3.93%, [IEE

T HLIE S B A SCR AR R B S R -1
28], h 4.068%, ViBHTEEFES 1-11 Ml 1I-III

Z IR RE L Ay, KA ZER S, MRS R
AL R Em NSRS M-IV ZE0 14.58%,
Hor A Pr B A %R 15.18%, B HLIEIE K 13.68%

x4 KIEBETRGEEFRINELRE

Tab. 4 Transfer efficiency of different trophic levels in Daya Bay ecosystem %
S source B trophic level
I 11 111 v \% VI VII
7= producer - 7.424 3.93 15.18 12.63 12.01 12.24
AHLEEJE detritus - 4.068 8.048 13.68 12.2 12.17
B all flows - 6.081 5.023 14.58 12.47 12.06 12.24

A HLEEE &5 BBETR L proportion of total flow originating from detritus: 0.43

HALRR transfer efficiency
WIH A 7= F AL CR from primary producers: 7.623%
AL B L3R from detritus: 7.651%
ARG total: 7.636%

23 EfESHREEM

LB R I T VS TR () 34 AR AN S, HL
BRI E, N 3.44, BRI &M AT
WG A= ) B e R A 3, 4 n R B9 1 A= ) o 4
o2 K U A 0 £ P RS G A ) 1 S S e
AP BEEE K, EE 5 FrR, JEA e R
BB AE YR 0.024 t/km2, (EASHE Y if Y H AR
I 1.4 fi56F, HALEUR A &Y AN BE i
) 1.000, AkeLi KGR, HArii e
PEfa2k EE KT 1, W RS T ARFHEDIRE
BEIA Ry RO A i 3 A 2 R e rh PR R A AR S 2
0.034 t/km?,

%£5 BB EMZHEY
Bt XEF YRR BTN

Tab. 5 Effects of increasing Sparus macrocephalus biomass
on EE values of other planktivorous fishes

By HALEER A RS H AR

ALY ‘

iy O EBIb@kmY) P EE
biomass biomass in- biomass of other EE of other plank-

creased multiple planktivorous fishes  tivorous fishes

0.0241 1.0 0.120 0.975
0.0265 1.1 0.120 0.981
0.0289 1.2 0.120 0.987
0.0313 1.3 0.120 0.994
0.0337 1.4 0.120 1.000
0.0398 1.5 0.120 1.016

24 RIEZERFINESTENEESRSES
fEXT L
Ecopath U3 15 R 48 9 AL | B E FTAS e

PESESHOR R LS R G0 SRR . KIS
A AN AR G0 SR R G S AR RRAE R S 6 A A ek 3
AEBERNREWNSAFENER 6 Frax. 4HT
RE MW RN 7127.769 t/(km*a), HIHFEE
SR R LRI R e A LR B N
2131.353 t/(km>a) . 1467.512 t/(km’-a) . 1285.587 t/(km>-a)
M 2243317 t/(km*>-a), 43 %5 &R G M E 0
29.90% . 20.59%. 18.04%F 31.47%; ikE| 4B
I RO . L AR B LRI AT T
I, 4350k 7127.823 t/(km*a), 2131.473 t/(km®-a)
1285.657 t/(km®-a), 1M B4 2 F7 ) A WL S
HA AT, AR 2ER AR, BRgAd e/
S (TPP/TR) S48 78 2 45 52 G LA B 1) 22
Febr, RS0 HAEEL(CH) A& PE 4 B (oD fig
BLRGNEBE SR . i) TPP/TR FkF| A4
BN TPP/TR 4032 2.142 H12.141, CI i1 OI
B AR . X RGBS HUE I NS %A AR L,
TS AR A YRR B AR SRR, KIS AS
REMREMIEA L2 B,

3 itig

30 KRIEBESRRFHFME

1 #S7 KT Ecopath 7 AR5 R IH
TREEBESRGEWRERE TSR . LB RGM
RGRMMRERIE . e BRI A R Y
FL{E(TPP/TR)KE, 24 TPP/TR KT 1 B, EHIHK
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Tab. 6 General characteristics parameters of Daya Bay ecosystem

RESH EYiif:oEelc BB A S BB
system parameter values at present values under carrying capacity
ARG EME ecosystem property

RS MR /[t/(km*-a)] total system throughput

4 #E/[t/(km*-a)] sum of all consumption

Sk AR/ [t/(km?-a)] sum of all exports

SR /[ t/(km?-a)] sum of all respiratory flows

W B HLEJE & /[t/(km?-a)] sum of all flows to detritus
S PR /[t/(km*-a)] sum of all production

W) F-178 759 mean trophic level of the catch
SRRl 2 AR L PR i) gross efficiency

SIS A 7R /[t/(km?-a)] calculated total net primary production

AR (O & A3 ML S )/t/(km?) total biomass
B RGN AJE ecosystem maturity

AN G PR/ I i total primary production/total respiration

ZGE 4 PR /[t/(km?-a)] net system production
WA PR/ B2 PR i total primary production/total biomass
S W)/ A (/) total biomass/total throughput
B M5 food web structure
RYGL TR 4L connectance index
A A IS system omnivory index
Z 5t Finn f5¥ 5% Finn’s cycling index
%45t Finn V%42 K % Finn’s mean path length

7127.769 7127.823
2131.353 2131.473
1467.512 1467.443
1285.587 1285.657
2243.317 2243.251
3172.595 3172.622
2.859 2.859
0.001 0.001
2753.100 2753.100
51.273 51.282
2.142 2.141
1467.513 1467.443
53.695 53.685
0.007 0.007
0.364 0.364
0.210 0.210
6.510 6.509
2.589 2.589

AFE R F B, S RGEA TR BV
MH/NT 10, REZBIEHIIGYHY; ESET 1
KRG MR EPT, KWL RSN TPP/TR
EAETH AWy 2.142, 5505 H %P5 KT
WAL TPP/TR {HAHIT(2.185), Ui 471K
WEEEREHATRENE, WA, B2
REiE A e/ M . IR, CIFI SOT fB /2 [ ik
ERRENTEYNER ZHBE, KEZES
RGZEME W 0364 F10.210, Lit/NF 1, 5
AHIT 26 B AL BBV 45 (0.31, 0.17 D)AH I, BEHKE
BESRENRAZ IR RNER, SYMLEH
BoRfE L, [FEF, R4 Finn 34548 FCL HI &4t
Finn FX 82K MPL FH DLRAE AR 28 R GEH0
AR, KRWEASREZWMESTH A 6.510
2.589, {X T-ENJ¥ Bengal #0715 (10.59, 2.991),
VRS A S RGE A . LAk BRI #i5
A R0 V85 1 25 2R G 7 52 B 8E 15 Y Aok B Jfi 425 %
BARZMIHAEAT, HirEA FARERSE,
BUREHZ K RAEE, REABA, ShHE

HoAbg I RAEARE ! 2, AR AL Rh 2 B, BT
RE S5

P A ERCEE th T o B A B B AR AR IR
PR M8, AR I8 B AR 25 R SR #0011
TP g S R B BRI TR A PR T Lk
JIFRRE R L S 7 2R FIRE Y B, B B
TR o AR R BEAT 3G B O 2h LB = A 25
RGeS EAR M 2 — o PR R R 3 2%
WMRZ—, EEEAXGREHIE R | H Al
YRR RS, I R AR A
BRGEHIFIINRE | A FEAR AR 2 A A 1Y
Hide TR F AT ARG MR, PRI AES
B
3.2 REERETERASRAERXR

PRI R T R KRR R 2, EALE T A
X HBEWE /N, Bk, 250 EES, X
W5 FEA TR ARz —, Py B i3
FH BT RO SR R RE R NAZ R
FERIRR N, 352 B B8] 50 4 DL B OB R
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J1, 7T Ecopath BRI PEAL BRI 5E L S B
AT A R 9% O R 47 45 4 (top-down
control) /& 8 45 5y 5 7 J2 YR I Fh 25 4 B Fn A 4 i
SR E SR IZ R AT HIVE, B ™,
R 2R Y B . AR E Y &
P RIS . MBIA Y RS THEAS
Zar, HALTEWEA: Yt a2z B0k H AR 145
IR, TRl LLRI A [ B B
B B TR 3 AT LR R A BE R,
B K A2 B R SR A A Bk B A
RAEWE, B 0.034 t/km2, HoAh PR AR YRk
() BE fEA 3 1, X552 1006 PR A5 25 i 45 A
P (0.116 t/km?)®), N JFOR A 1.21 1%, [AFE
B AL PR AE Y BP0 28 BE HA T 1.
KV AZS R G0 BE 2 3 S B4 35 R4y
fi, BFRHET R, BGEREAR, B
MEBRG MR 70.74%, HEEFH#H 1-10
FEALRCRALR 6.081%, RGEFEABFEN 7.636%,
5 B 52 5 A DOI A K 75 1 2R G0 B AL R (8%)
FHAE, (BT e M 5 Y 2R G e Ak 3k R (16.35%) ),
[F] s} 37 Vi AEL ) A G AILER B 9 EE {ER 0.423 Fi
0.347, X Herg A H T HAAE Y EE {68 0.521"1)
Fe S A WU EE {620 0.461°, SEBAE B RS
FERG 1 MREREZEERA WIS, 15
FRZReEE R, MFAE ) R —/NE e
BRI E, R HH A RS, A
MLIEJE %) BE {E°M 0.347, BiHAZS R A LR
DUBRPE AR K, 25 A DR S A= 4 i Kok 2 53K
KB 7T I E B IR P R R 5 77
Ui A ) R BILAAE T T G A A0, R 1k 5 0
FH, BLEEAC Y 5 B SRR
REEFRBONIE (B 3w TSRS h I
RELHZE W A A3t Hoft o el s Ue)) F @a
FETE I WLIZ ) 8 40 A8 W B4 ot o5 — Th e 4 A=
Yy B SR VR, SRR TR AR, AT
WS HIER, HIEBRXARIEHBRE, 456
KWIBEBRGEIRA BRSO 0T LIE 1, 2%
B £ kB IEST, Xof ECAth JRAT A A E  f 2S
HlAE B B, OO F A PR i AR A 2k
s BHEH . EFEM . SR GEmak. BT

LA I Ui A ) B PR f S AR LRS- i EE A CFF
i1, R 0.975, HAWKWAEY s EE Al
0.780, MR MA R B A B, HAZiEw e
PR e AR, SRARXTR P R, BRRLALA
BRI, EE R T RS X e fed
FEEHRSE R KR

ZEA LORERAE, VT LLIE 2450 i A e
Y H RN B AR s,
TN SR Z 18] G A3, (0 22 1) Rl ) B v
EEGALH, WD EE E
33 BWNESRRRHE

SRR R ERFEATE KRB ES RS
SARERIESHOT L, YRR R A S AR, 4
BRGMNEERMINFEI R Z AW, AT
REHAESEE RN 0.034 t/km?, 4545 B4 KT
185 AT SR SR SRR O R SR 1 R Y A
FET-RALFE A SRIE T RAH EIET- R, HRIEHTIT
FRIL U FSRBET- R M S 0.2938 FILESET:
X0 Z M 0.6418, fB5E BILE 0~1 WA A A A7 4
AET- R [ SRIET, WIRE N 0~1 WEE, APkt
Sk BRAE A i T BRAE 2 SR BN L P R 220
FARIET R E5 50T 5 W A 9 s B SR R 7
0~1 ¥R A AARFET, WIRRHE A 0~1 3 H), A=W
TN AR A ) RNERAE SR e BN L i R A 42
i ARIET R R Y, TR 2 iR
Wl A A, N 1 A W SRR A R TR,
mr:

By x S+B; x §] = By, (1)
S=1-A )
A=1-¢* (3)
S=1-A 4)
A=1-¢* (5)

Xrh, S 1~2 IEHERAFR, AN 1~2 I 1YFET:
RZNEFET B AR O~1 IBIIFET 3, S K
0~1 R, By WA AE Wi, I 0.024 v/km?, B
FIR BN AERFEN TR ERR AT W AEYE, Byl
A, B 0.034 t/km?,

KA MRARR()HFIAGE, R
0~1 W& RIS BB TR H SRFET, B A 0.099 tkn?,
M PRHRAE 0~1 T AT FHARFETRT, B4 0.070 tkm?,,
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Fig. 3 Mixed trophic impact in Daya Bay ecosystem
Lo PRURAEYD; 20 TRESh; 30 JEAEh A 40 RS S, MBS 60 KEE 70 DRSS SRS 9 BEEL; 100 B H; 11 HARvE
AR EE; 12 BOP H 130 KFpEfa; 140 BERE 150 SR 16: TAOBEN; 17: BIRL 18: HAbZM YR @S 19 HAURRIEY)
;200 855 210 B E; 22: AE @R} 230 8098 A 24: MRk 250 BT A 260 APLEEE; 27: ¥l
1: phytoplankton; 2: zooplankton; 3: zoobenthos; 4: shrimps; 5: crabs; 6: jellyfish; 7: squillid; 8: cephalopods; 9: Leiognathidae;
10: Clupeiformes; 11: other planktivorous fishes; 12: Tetraodontidae; 13: Gobiidae; 14: Sparidae; 15: Sparus macrocephalus;

16: Parargyrops edita; 17: Teraponidae; 18: other omnivorous fishes; 19: other benthivores fishes; 20: Carangidae;
21: Anguiliformes; 22: Sciaenidae; 23: Flatfish; 24: Synodidae; 25: Scorpaenidae; 26: detritus; 27: fishery.

PAT™ 2R KT8 7K 77 B 548 9 A SR DR IX R T R
940.57 km>3T, B 208 f0 P R I AR E
0.03 kg/EE", Fi—Fp0C A G EERCH 309.58 T,
J& — g SL AT BOR B 218.38 TR . ARAE
2018 4F 8 H AR L@ 4% X il v IR 72 41 Bl
PR, EIITAENTT A 2013 £ 2017 F kK
IV Vg S SR R BGR AR 1152 TR,
AT LA AR 0 A Y SR A R RO R A AR
TP T el B PR A = G 3T, R v S A A 5
2017 4EHE 2013 449011 2.42%, AT LAV 75 B A 4
SEXT R AL 115.2 J7RAE KIS e S A
(AT PRl 22 PN, L KT Y L 48 A i o JHL 0 U e

AORP EIB B AP RORICR o TR A SR A A A R
T N BUASBIR R AR S R G R FT S F, n)
455 TR AR HEA TR AR S RS FRER B
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Assessment of ecological carrying capacity of Sparus macrocephalusin
Daya Bay based on an ecopath model

HUANG Mengyi" %, XU Shannan', LIU Yong', XIAO Yayuan', WANG Teng', LI Chunhou'

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of South China
Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs; Guangdong Provincial
Key Laboratory of Fishery Ecology and Environment, Guangzhou 510300, China;

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: To evaluate the ecological carrying capacity of Sparus macrocephalus in Daya Bay, we constructed an
ecopath model comprised of 26 functional groups of Daya Bay. The model was based on the survey data of fishery
resources and the ecological environment of Daya Bay in 2015 using Ecopath with Ecosim 6.5 (EwE). The general
characteristics of the Daya Bay ecosystem were analyzed, and the ecological carrying capacity of Sparus macro-
cephalus was predicted combining food web structure and energy flow. The results indicated that the trophic level of
Sparus macrocephalus was 3.44 and its ecotrophic efficiency was 0.302. Trophic levels of the functional groups
varied from 1 to 3.95. Total transfer efficiency was 7.636% and the ratio of total primary production to total res-
piration was 2.142. Connectance index and system omnivory index were 0.364 and 0.210, respectively. The results
implied that each trophic level transfer efficiency was low, and the energy was not fully taken advantage of. Energy
flow to detritus of trophic level I and Il was 98.11% of that to total detritus, signifying that energy transfer was
hindered and that the system has a potential for continuous enhancement. Ecological carrying capacity of Sparus
macrocephalus was evaluated to be 0.034 t/km?”, 1.4 times the amount of biomass at present. Meanwhile, the eco-
trophic efficiency of other planktivorous fishes equaled 1.000, suggesting that the ecosystem was balanced. When
reaching the ecological carrying capacity of Sparus macrocephalus, the ratio of total primary production to total
respiration changed marginally (variation value is 0.001), while system omnivory index and system connectance
index were unchanged. Thus, the stability and structure of the ecosystem of Daya Bay was not altered significantly.
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