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HE: FH Ecopath with Ecosim (EwE) 5.1 R EFMIEE T L IFIBIE i A& R L 1960s (1959~1961) Fil 1990s (1997~1999)2
ANBEHAR) Ecopath #28L, FLBAI 43 HT T ik 5 IR 2R AT S AL S R B RGN & WA T RE A2 4k, 3 — 5 R4 Odum's
EERGERBEHEL, VN T UL A SR AN B RR SRS ALY P LR AR URE
1825 A TEE HE s AR IR Eh ) IR R AR B 45 20 D IhEE . A5 REW], 20 4D 60 EAR ARG FE FLIV.V
MR T 90 AR, LR EFRAV INAED S 2 90 AW 32 52 1 90 A [ ML AW ER &, RHRGEH
BEVE SIS G 5 M ke 3 b E AR ) r M N . B RS RGHIR BRI EE AR ER, M 1960s #1 7.0% -
T2 1990s 17 9.8%. M 1960s F| 1990s [8], FREEHTH LTy WIG A r= 00 | RIFIRAS B, TdERe 4 (CD (& fa 4

OD ., B4EWE/ BIRE. Finn's AR IEHEZE FIE, £4

B B2 A A R B R AL TE A ZEIA B A A SRR RO

T R TR AR RE, ESRERERR AR T . [ P EAREE, 2008, 15 (3) : 460-468]

R SHRITRE: ALEE ESEERAL (Ecopath) ; XA

q]@ﬁ;"%% S931.4 SCERFRIBAD: A

TPEAE S R GRS RN T BE R S N 2R3 5
PR ) 87 ATL A1 2 3T SR AR 7 2 R 4 BRAR AL AT 57 1 A
B R Bk R A R Y80 1% (GLOBEC) #f
HWEEANRZ — ", EBWEMA (BEcopath)
R EESRGAAT AR R (Snapshot) , AT
DABRIE s B iZ K I8 AE 25 R G0 S IR S VR AR S
TR R WA AU A R R BT ST A L
T H, e S ERE SR PR WA K i 3B 2 100
ZAKEEZRGFBIZNM Y,
e U U S e M R U A A A
5T, T AR i IS AR 5 0 s AR 22 I, B

J VS 2 T v [ XA P g e v R X, TR
P [ e B AR SR b 3, B ER VS R L 2
FEER —AXNEE AR ERT R ERE
fosdr U5 BB FR L RV 20 T B T R 7 FEE R R
IR B S RGNS AR R A TR
KAk, 5 W BARILAE S 2 FEvE Dt 8ith
ot 2R Y R T B A KA, N e B R A 2R
R S 386 0, IR 5E A% B B, v SR B R BB R R,

W Hs B EE: 2007-07-20; #8iTBHH: 2007-11-22.
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LN AL AR A 3 Y, B T AR A RSN
Y= HHLRE

AHFFLAE OB L 1 1990s b 678 A4 4 R 4 i
R N I T 20 A 60 4FE AR
(1959~1961) FAEEINREA M e . atk
HE PB( P &/ EE) M OBHRE/E
W) S5 IR T L ERVE L YR 5 R R
J& 2 AR BT Ecopath £ 7, ELERFI40 4T T 31X
2 AN R G 1S PR AIE | RE R AN A P
fEEFRRA A e T H 2 5, 3T T 40 245k d0
TS A A R G A A B R 5 08 R I 45 R
DhREMI ARk, FRE Wi RPN T A3 A & RGN
W, BENILEEESRG N BREEBENESRY
APy B A RL A R

1 HMRERE

1.1 PR XIEEER
A6 &RV A7 T = ¥ 78 Ak 56 (105°40'~110°10' E,
17°00'~21°45" N) , A R AR 1 2 & R /K7, 74 1

BB PR g wi tE R BT 2 A BT 45 25 % 1% B (2007YD02) ¢ Rk F b A 3 PR 38 B 0 P IS I 5 P IR
Bl (2006-3) ; el e v L R AT 4 S0 R B T R B S B (SETT 2005-04) .
EERI T BREE, (1978 AR, 12 i ol R S A0 38 YR A= 280 51 . B-mail: zzchen2000@163.com
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g AL, Ab i b TP, ARk A E T AR
B, AREANEES (ED. KRG %EA>ELD 200 #F
H, 5 K K¥E R 106 my ~F 3 7K 4 38 m, 7K 35 1] 7
h12.8x10* km®s Ab 5 0 95 K B B2 TG
AR Y R VLI NI AR R, LR RKEEFA ) Bk,
K VRFENTG. AP RN EAR R KR
KT 22 °C; B AF 2 mil e B E S KiRE
It 28 'C. JLHBVE Ny B Hvy A = RS, 10 H
B3 HEATARIEER, 4 A& 9 A Al AT
FZE I PO e R AL A AR A N R (3 A
VRIS T R AT B, A AL VS s o 22 b
BRI EEY.
1.2 EHERIR

B K WL BT R T 1959~1961 45 (5 H ) .
1992~1993 £E (5 H#19 H ).1997~1999 4 (§=&)
AT I R R OR TR M I A . 20 40 60 AR
190 AFEAR SR HU [0 7 v v 95 J50RT B0 58 1 2 2004 Lh A
R4, JHAE IR WA Ee A 2R A B, AT T I
AP B R D R R R F MR A S
UL bR A E AR, A RS A Y
M 75 5K 5 1992~1993 (1) AL/ Hih =
AR ER /D MR I TEA A T A v e, AR
VERIRE AT 12
1.3 £XEEER

Ecopath i & B &N R EERE R T LY
TREL 2 FE M, XE R ES RGN S AS B
W%, AHAXATUERRN: O=P+R+U, X H
O Rig#E, P R4 &, R 2WW&E, UNKHEL
(4. Ecopath 54 E X AR RLGEH— RS
AR THRE K 7> (box BR group) 4H 1%, BT I
RELL Loy 78 B R S R G Re R LB L R, IX L
R B AH BLBE R 7 40 (R B T BEAS RGN RE B AR FA
AR L ARG htig AT LLELTE B AU B IR
A — 2 S RS L RS A B A AR A R £
T, ARAE ) F 5, Ecopath #7 5E X R4 4
—AIDhfedd () B REE K RN R ERE AT AR
B -EsT - HM AR - PP E =0, A
H—#HB st fE e X —1M SRS, K —
MM RRAR RGN — A DhRe 4

k
B, - (PIB) ;+ EE,~ Y B,»(Q/B), - DC;— EX,=0

J=1

(1

X, (PIB), W i A B S AR A,
(O/B) Al S5 EMEM L, DC; b frdl
i R RN, BX, A AT
H CESER A EAITHEE ). #5r Ecopath A F
BRNNEAS A EYE B A S5 EYEILE
(P/B) W5 =W R WAL (O/B)~ EHE F L
# EE,. W4 A DC, #1577 & EX. | 4 4
AT AR — R AR, R H b2
ot &k, 52 A28, YA R DC, il
FeH EX, ZER AL .

AE FRIEOR (BE) DRIk E M &
¥, 7% Ecopath 57 (i A 250, 105 B 5 2
REZHLIY EE 2 AR G4, 7R A R A2 i A EE
HREE SN F 1A R R TE ARG R BN R
A
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Fig.1 Map showing the Beibu Gulf ecosystem area

1.3.1 TheedA X A T IRIE 2 AN AU 2y Al
LA, 78 TR EE Y 20 T4 90 AFAR R AL VS AR &
MIEREA (16 AN ThAEA ) M AIFEREE, AR AN A3
W EY R (RSB TR ) DU B A,
Kol Dy re gt — A 4y A KB (L,>60 cm) | 1 Y
(60 cm>L,>30 cm) FI/NE (L,<30 cm) , JF38 0 T 3t
B OTFNBE I R D Re A, 5L EREIR A
AU ERBIERA H 20 N IHREHME, ABSR T
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b A S ARG RER I 2. 20 2
RELH T2 A WES  JRIE AL P73 T A 0 L 7
Vil NS S N IEILY/ NS UL e SN ST SN

RIS =S s <E AN SRICL DS E AN N C B e AR
R J= 2K R R = R 2R TR e = R LT |
@R SIS E O fE4 (R D,

F 1 JbEBEE Ecopath EAIEThEEA R EEfpE

Tab.1 Functional groups and main species checklist based on Eopath model in Beibu Gulf

%5 No. THAEZH Functional group 20/ Composition
1 JEA 4773 Bent.producers REGEFEFIEE L
2 R4 Phytolankton TR EENSES, DEERE
3 W Coral BT BIE A T .
4 FFIEhY) Zooplankton PR ANEE TR AN LY I S e Ao e
5 /K EE Jellyfish KESKEE (T2 ) KB A K BERIFI KBS
6 JEMIE4 Zoobenthos Ly R UL RUE L DL G R e G
7 JEAT F 752 Bent. crustacean IR IR K T BT AT R
8 R Penaeid prawns TVEURTXS T WG G SR . H XTI JE TR iR it ) R
9 Sk /£ 28 Cephalopods T E S S SISRAE S I A T S

10 /NELE Z 25 Small demersal fish

11 Hr R 2 25 Mediant demersal fish
12 KA E 2 Large demersal fish

13 /NFE R | 24628 Small pelagic fish
14 Al | 24628 Mediant pelagic fish
15 KA B2 Large pelagic fish
16 HT A% Rays and skates

L,<30 cm, g%} LR RAZGEE ROGIR R BERL 67w R AR
i R R SRR A AR ARl H AR O5RF E T ARMERS
30 em< L,<60 cm, {74 %58 B HEAR] £ AR SRR SRR
L.>60 cm, fEFL I8 ZE 6B RL, U5 05 5L SR RL, AR E A e Rl g
BF ek Bl R 0P 7 bR] SRR EERL, R AR RS
L,<30 cm, R &L BEERL BRL ET H KR, 8L 8728 R
PN N 7R

30 cm< L,<60 cm, &8}, $L& AR} AEF SR 478 R

L,>60 cm, 825} HER} AL A R B R SR BRI AR

1A FCF A e} AT R

17 H.% 2% Elasmonbranchs

18 # % Fish-cating birds

19 VR F.5549 Marine mammals
20 T8 Detritus

SRR KRAEH
SR V5 B FRERE, RS R B R, BORMSE
i R LIRS

SRR AR B SR R

132 IhEEASHORE It m LR Bio-
mass) 3K B T3 0 0 2 A SR . sl B VR Th B
e R (P/B) A RE /' (O/B)
AT LA el A A 2 M 3. RS RGP
TR, 2510 P/B % Tyl A 42 5 2 A
I B AET % (2), Gulland™" Fil Pauly™ 42 4 £
4466 250 oAb K A2 504 P/B 1177 O/B AR
Pauly 71 Palomares ™ # H! (5 Fl 3 vk 5049 & 34 1k
FIFE A He 2ok v P AR A FR 4008 (EE)
RN RS R G RE R T ER I LL A, TR BB
PRI PR EIPp R R R e iy B SIS P B o ]
Ecopath 18 B SR SR L. ¥ 4L ke BE (DC) — Mk
HAEVKE S oS, IR rE T EsET
WA -E A 20 2 90 AR ARk 3RS A A m i s

I, DR RS HIERE (see www fishibase.
org) FIARIT AR [ Hdi 47, 1960s fih el 7%
TEINRELLNT P/BCRFET ) F ZARYR K A0 3 1
AR Y, I E % M) RE 4 (R4 A2 O/B %
L 227 1990s 15224 (1) B4, 3 7% FE 3] 1960~1997 4
[FFET- KA M B AL, MR S Bt Rk
A= T AL, AR A 1960s (1A B I X6F 2 b AT T AR
O 1 R A A9 A RRE B LR A S 1960s FIT 1990s
6] AL KB ST P 7. 1960s T 1990s 4F
[E1) 0y A S0 A A Tl T AR ) A N\ i 5 TR L3 2.

133 EFLZEE  Ecopath 1A 18 55 0 K
&, CAARTRR T Lindeman (1942) ¥ 45 4 1) 4
OB FRHNE S, 2R AT Odum F1 Heald (1975)
K143 #0078 9% 2% (Fractional trophic level) A%, R

1) PR AT, AL AT R IFR R ERKIC T, R EMF R (R, Bl RE, 1993,
2) AR B B AP AT, AL el BRER & AR, B E (R RO IRA TR R 5, 1965.
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Bt — A PR AR A E 7 Gl (e E
FEHEFEERE RGN D) LAY AR
BIEAT AT 8. IXANE TR S SRR A A 2K
#3248 (Effective Trophic level, ETL) *”, & fit 8

70 b S Wi — DhBEZH AR RS RS HE FR L, A B
PR3 LA T Ak, 18 T 078 SRR I RE B B M 1
R, JE AL Bcopath A58 (395 Ar vh 5 ] 5 % 3k
AT R R -

£ 2 1960s #1 1990s It ZBE Ecopath A ThHEEAE E S, fMA A BT HN S
Tab.2 Inputand output (in italic) parameters of Ecopath model in Beibu Gulf during 1960s and 1990s

1960s 1990s
e AR /tekm®  P/B 0/B AR ekm?® P/B 0/B
Functional group B (™ ) EE B (™ (™ EE
1 18.000 11.860 - 0.047 10.000 11.860 - 0.101
2 13.000 230.00 - 0.938 22.000 230.000 - 0.414
3 1.120 1.090 9.000  0.539 0.749 1.090 9.000 0.648
4 20.000 32.000 186.00 0.145 15.000 36.000 186.00 0.204
5 0.890 5.011 25.050  0.244 1.350 5.654 25.050 0.148
6 48.000 6.570 27.400  0.417 38.600 7.570 27.400 0.463
7 1.450 5.650 25310  0.814 1.550 5.950 26.900 0.661
8 0.650 5.978 28.000  0.735 0.840 6.680 41.537 0.612
9 0.550 2.089 11.970  0.762 0.740 3.010 12.570 0.758
10 1.680 3.250 10.564 0.90 1.580 3.320 14.700 0913
11 0.850 2.100 7.590  0.637 0.660 2.500 7.590 0.976
12 0.330 0.700 6350  0.800 0.0950 0.840 6.350 0.730
13 2.120 3.000 10.470  0.506 2.150 3.150 13.500 0.604
14 1.220 2.200 7.790  0.497 0.670 2.400 8.630 0.826
15 0.550 0.600 5110 0.879 0.0860 0.750 5.110 0.994
16 0.260 0.500 6350  0.112 0.0160 0.650 6.350 0.854
17 0.0850 0.300 4120 0.175 0.00350 0.450 4.120 0.875
18 0.00165 0.060 61.280  0.000 0.000350 0.090 61.280 0.000
19 0.0360 0.060 14.500  0.000 0.0000220 0.080 14.500 0.000
20 163.800 - - 0.45 200.000 - - 0.371

W REAER S 5F 1 B EE- EFEREHRE, - A8 O- HRE .

Note: The codes of functional groups are correspondant with those in Tal.1. EE-Ecotrophic efficiency; P-Production; O-Consumption.
134 SRELSF EWHAMBER 4+, EwE #5  REEA LR ST E A, AREE FRHW
ST EAS FE I m R T 2 HOR VR Y AT SE MR AN A BRI B R, BB TR N, B AT G R

MR, R, 78 R R F b B ek # vp, AT DL is
FHREAY [ 745 ) Ecowrite 10 S 5045 A Sl U & 51 1%
i, 3F F Pedigree >k V- £ 45 F1 A5 2 (1) 44 5 &2
X R TE VR E 1 S50, AT RASESE LS FR
[ #1145 A1 5 %4, 75 Ecoranger 34T 280 fl i, A5
TE RGP o FE P g AT S, AR RN 1 S 8
SERIFRE TR RIS . AU i i
T BUBFEI 3T, 2 AN UK EEIITE £20% 96
Bl P, S R B BN A S R

2 ERESH

2.1 RESZREREFRAM
M3 ATE W, 2 DT A B A R

AW E S FEME, 20 HE 60 ERKEY &
T 90 AR, HH B EFRA VI AEY &2 60 F
RE32 15, RHRET LB EHFNED RN
M8 E R B, R EITERIEE AN SRR 5
f. SRT, 1960s [ A4 /= & HK T 1990s 4L,
THREFRHI, 90 FRB A= &2 60 FAH
158.6%, H & B R K 4 T b ot B JF R, 5 3
4 B IR, AT B T VR IR B TG B ME B
IR &R, AR B IUN LIS, AT S
o0 FRME & NEE A (NEFER P/B
REE ) -
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3 1960s F11990s BILBEERRENERE EWEREFEEERRINS T
Tab.3 Comparison between distribution of throughput, biomass and production at effective trophic levels in
Beibu Gulf ecosystem in the early 1960s and late 1990s

EF S/ (tskmea™) Throughput A48/ (tkmea”) Biomass =8 /(tkm™ea™") Production
Trophic level 1960 s 1990s 1960 s 1990s 1960 s 1990s
I 3650.144 5921.855 294.81 232.00 2145.32 2321.547
1I 2256.516 3977.402 67.23 55.134 228.77 362.849
1II 121.404 48.32 8.320 7.746 14.97 10.054
Y 12.008 2.489 1.537 0.786 1.12 0.652
v 1.011 0.04 0.151 0.047 0.04 0.0094
22 ESERREREERRUENED T 60 FEAIK T, REE I sl 1 AL E R % 1A

JEE B R R R R AR T SRR T IE) A A, HoRe i A% s DL B i o 3, 131 57%,
BRI A T B R 6 T S5 il 110 L AT PR AR, A 43%, 1 55 2
EFRHFMEEE. NF4AEH, 20 Ha 60 F4LH RERI PR IS 5 A & . USRS A 1E b 45 44 2 4
e I I R R, FER AR EF IV, M 54.2% IR 23.7% B9V 5.9% [ 9 5.7% HoA
I3 34 10.5% F112.4%; B I g 1 1 450 30% m KA 10.5% Vo JEHE R LS 4 Th RE 4 S
K AL A 3.5%, SRR H IR EN 7.1%. RS HARGCRTHEIAW M. B TS E
TR A 3 B0 o TS B AR E 1A B 52%; TR B 4K B E L T R, 2 SR GR R S =8,
THEA 48%. 90 ARANF I iR ik B 9.4%, B 15 ARG RE T B B R GE R RV B ) AR
RIGR T 10% M ARG T HA0R, (B RK JBY -

F 4 1960s T 1990s B ILERE £ R G EEFRBHHMBE
Tab.4 Comparison of transfer efficiency of discrete trophic levels in the Beibu Gulf ecosystem
between early 1960s and late 1990s %
1960s  Ecopath 1990s  Ecopath
EE X . - =
Trophic level MR E=H s MR EF=H s
Primary producer Detritus Primary producer Detritus
I 35 25 9.8 11.8
il 10.5 10.2 16.2 16.0
v 12.4 12.5 14.5 14.5
Vv 9.4 92 9.7 9.4
VI 74 6.9 7.8 8.2
2.3 REGRYEKRHE XAB AT DUAR G IR E B, 60 FACHI ARG 15

RELBME R RIERLHLL AR, I RN 0.09%, 1T 90 ik £ 0.25%, IX 5 H AT &
RS AEW, LS ESREN BRI AW S IEE RS RS R, 520 e 60 AL
s A 20 tiEEE 60 SEARE] 90 FAVE R G R SR AL, 90 FERARGH A B R (SOD FEHAE
BN T 64.7%.  H AT, JE R b T RS SR (CD, “FHIREM A% (MPL) G#0A T FmE% i
RAFR AR, A8 2 N EACE LY R AA ), TR WS B E AR BTS00 AU M I iR
KRBT 90 FARBRKIME  KEMAEWIIR, R B 60 FRM2E2. WHERRERSH MR
T A e A B 1) N SRR G N, BARIASRE BRI BRARIED, ReE DI B RGP
TP PR B ABUIR AT A Fr RS s B B & TR Z .

1) BRC, B, 38w . AEERE R Pt BEEPAS (1], K =iF9e, 1995, 11: 10-21.
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R 5 1960s 1 1990s JLERE LR R G LA GITF LR
Tab.5 Comparison of system statistics between the early 1960s and late 1990s

AL {55 fE Estimated by Ecopath

JH ltem 19605 1990s
REMRE / (tkm ™ ea™") Total system throughput 6041.083 9950.106
B4R / (tkmP+a™") Total biomass 372.048 295.713
W FREE B8/ (tkm Zea™) Sum of all flows into detritus 2175.535 4490.589
1R 30F Gross efficiency (catch/net p.p.) 0.000911 0.002524
VR4 1578 37 2% Mean trophic level of catch 3.16 2.92
HHEFE 7 (PLS)/ (tkmsa™) Net system production 1686.961 2831.393
£ / 8 £t (D : H) Detritivory /Heibivory 0.75:1 046:1
{3 $5%% (FCD Finn Cycling Index 1.86 0.84
PHIEER %% (MPL) Finn’s mean path length 1.755 1.206
#4235 % (CD) Connectance Index 0316 031
FREGABFE %L (SOI) System Omnivory Index 0.186 0.171

2.4 JLENEESRE L FEENITEN
ERRGEBELEEESEE T ER W2
FEPESE N, DRE S 58 E AR E S, Odum MR ZL
RE B2 IR S8 L A0 S )RR A SRS 5 A
TITIER T 24 MR ETmAMNES KRG R T
w5 5 D RERFIE I AE L i # B, Ecopath £ A
2% T Odum MAEZRRGURE M5, FEHLA o
KB4l (R 6). AUFFUEHEH D 11 M5
PRI E S R G R RIROL . £ DR S5
J3 I, AE 20 20 60 FAX, LT SE 2RI & ik

BRAEUE LR B R, BEAE N RIE BB R B 4R
REE AR AL, 3B B ) DL R B A0 508 3, sk
[P 359°8 FR M 20 tH40 60 FE AR 3.12 F &2
90 FAXHY 2.78. TELIAE 5 HI, bE A& & AT, &
HEMNRr2E 2 SR ELENZET 1 3
KF 1(1990s Hy 2.837) . AHRY Hb, B 15 A= r= = )
B &, BEIR I BT R NAR, (H RGUE 4R
OB 2 PR, A RGP 2 05 1 B AT S 20
S A K B R D B R IR PR AR X &
VL 2 1) T IO

F 6 1960s Fl 1990s L EBE £ S RFHFMEFIRZSAY Ecopath {HE

Tab. 6 Odum’ s ecosystem attributes copath estimates and status for the selected attributes in Beibu Gulf in the early 1960s
and late 1990s

. - Ecopath %
S 1 K RN eomath = K Ecopath
Ecosystem attribute Developing stage ~ Mature stage Ecopath Y 1960s 1990s
AR/ L \
DRSS - » 18«1 ~1 TPP/TR 1.013 2.184
Total primary production / total respiration
2REFR/NGTEEDE .
= TPP/TB 28.92 4.
Total Primary Production/ Total biomass = fi T 89 54335
SHEYE / BAiRRE .
= TB/T . 01
Total Biomass/Total throughput fie " / 0.007 0.0
4 7% *EF* 77 Net production =] 1% PLS 1686.961  2831.393
6 B AHUE Organic matter /b ~ TB/TDET 0.571 0.066
12 42547 55 B Niche specilization vl BaE sol 0.186 0.171
15 3 i 548 H Mineral cycles Fk =gz IF 1.86 0.84
e =
17 IRERREIER . FEE B TDC/CT 0.52 0.43
Role of detritus in nutrient regeneration
18 # KA Growth form r %t 5K kx5 TB/T kx5 r Xt 5K
22 F&5E 1 Stability N R 0 20.5% 36.2%
24 15 & Information % = A 59.7% 47.6%
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3 it

JEFRE 1S R B S AFE R, (8 5 ik B i
HEV R T E W2 —. 20 Al 50 AL
B AR R, AR TR S, BE
Y DR Ge 1) R A 32, HAE L35k 18 5
Yy, R, aT LA X —H o R g miae M. A
20 THAD 60 FFAR LA, b 568 T ah 3 AR & e B
. AR ELE R, J6EBE vl B YR AR 20 AL 80
FEROE D FIH, 90 FEARHT B Mk B I A 60
A 14, W E SR E B ARG
HIPLEESZ 2™ HE . fE4R 20 42 60 42 4CF1 90
AR AR AN ), T8 i Ecopath A8 28 4y 477 0 £8
VT AT 40 R AL E S R AL W T RE R IE
FARL, $REAIERFEH], 5 60 FFACHHLL, BT L
B KT TR R e (R B AT AR ) b
B S UK RN UL ROK P RIS NSRS
Wi, ¥Rl H AT b S A S R g R e b, Y
TIRA R E BN, M ARG R REE T W KRR,
S “2hA7 FHE. RERIIEARTIE A, KA
WIGEFE Ty | PRI LE R 60 FEACHY 2 52, Ui &
BPHRZ R RAEEMATHEAE, XE ARG
Aepm A BB G R AT R G i B R
FRAR, 22k B RS0 70 8 4R () BE B AE R G UUAR, 15K
RENEMET RS . WEFRFZKRE, Aarde
S A R R YRR R, BeRCE R AR K
TFE, UL RAE S SR T KRR, EYHEL
PLr X SEPRSEN £ ARG A T e MBS O, D&
XA IR B SR TN AR B R A . AR,
Al RV ey R T X B SR I, K TR v
BIRLR, H/NEL R AL B 2, ORI 2 1 X
FR A 7 RH A 5 3 i 1 B OR FE S

AR RGUEE AR, VR 45 R F I R [ I
RAEFIERIAZA, 76 “ 977 B, B 2R
LS r 6B A2 05 ORRAE, B K B IR AR, 10 1
hn kBT AL LR . AEThRE DT I, PR E
BT, R E IR R VIR A B S R
EEERMKFI(EANT D RESEET 1. MHN
M, BEVE 1 AR = BN R B, BRI IR R 1 B
R W B e E R .. X—VIER A, H
BT ALEBVS AR S RGTE N RGBS AR R 7 1
W N RGRAE T HATHEE IS, REHFIEMN R
AE” W hE7 R, ERE R 1 K RE, &

PN R, RE A AR 0 SR HI AT B
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Structure and function of Beibu Gulf ecosystem based on Ecopath model

CHEN Zuo-zhi" >, QIU Yong-song ', JIA Xiao-ping', HUANG Zi-rong', WANG Yue-zong'

(1. Key Laboratory of Marine Fishery Ecology and Environment, Ministry of Agriculture; Key Laboratory of Marine Fishery
Ecology and Environment, Guangdong Province; South China Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510300, China; 2. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources of Ministry
of Agriculture, Qingdao 266071, China; 3 College of Marine Science and Technology, Shanghai Fisheries University, Shanghai
200090, China)

Abstract: The Beibu Gulf, located at 17°00'~21°45'N, 105°40'~110°10'E and surrounded by China and Viet-
nam, is a natural semi-closed sea area in the South China Sea. In this study, we constructed two period ecosystem
models of the Beibu Gulf before and after the collapse of fisheries resources in early 1960s and late 1990s using
Ecopath with Ecosim software. Based on two models, we analyzed and compared the differences in ecosystem
structure and function. Furthermore, we evaluated the current status of the Beibu Gulf ecosystem based on the E.P.
Odum’s theory of ecosystem development. The model encompasses fishery, marine mammals, sea-birds, sharks,
pelagic fishes, demersal fishes, benthic crustaceans and other ecologically important groups such as zooplankton,
phytoplankton, and detritus. Input information for the model was gathered from published and unpublished
reports and our own estimates. The results indicated that biomass and catches of high trophic levels of the system
have changed drastically between 1960s and 1990s, especially for trophic level V ; the biomass of 1960s was 32
times more than that of 1960s, however, the biomass of levels [ and II in 1990s was much higher than those in
1960s. This reflects that the community structure has changed from 4-selected to r-selected, and the system energy
transfer production increases form 7.0% in 1960s to 9.8% in 1990s also. According to the summary statistics,
the parameters of net system production and TPP/TR increased. However, the CI, SOI TB/T, and Finn’s indexes
decreased from 1960s to 1990s. In conclusion, the Beibu Gulf ecosystem seems to have reversed succession
through various anthropogenic and physical changes over the past four decades, and have the trend from maturity
stage to immaturity stage.[Journal of Fishery Sciences of China, 2008, 15 (3) : 460-468]

Key words: structure and function; Beibu Gulf; mass-balance modelling (Ecopath) ; ecosystem attributes

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

