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Fig. 1 The bottom trawl survey areas in Haizhou Bay and adjacent waters
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Table 1 Functional groups and main species based on Ecopath model in the Haizhou Bay and adjacent waters

%> DItERE

Fh2 A%

1 TFiEsh i &M 25 (Zooplanktivores )
2 K7L tt(Hexagrammos otakii)
3 /IR EREE £ ( Chelidonichthys kumu)

4 HAbMF M 25 (Other shrimp predators)

5 WS 2 £ ( Collichthys lucidus)
6 /N i (Pseudosciaena polyactis)
Ho AR/ B2

7 (Other shrimp/fish predators)

8 fa Pl IS (Piscivores)

9 J7 =i (Enedrias fangi)

10 HAb RS ﬁ’f&"@f

(Other benthivores)

11 1R ( Oratosquilla oratoria)
12 Y [CIR IR (Metapenaeopsis dalei)
13 HA R (Other Shrimps) HIEEUR (Crangon affinis)
14 =YW T8 (Portunus trituberculatus )
15 H A2 (Other Crabs)

16 M50, (Loligo sp.)

17 KAk £ (Large cephalopoda)
18 /NEIK £ (Small cephalopoda)
19 HAbF AR B4 (Other Molluscs)
20 %2 T2 (Polychates)
21 ¥ty /£ 2% (Amphipods )
22 #% 3h#) (Echinoderms)
”3 oAty ’rl"ﬁd]%

(Other demersal invertebrate)

24 3% (Zooplankton)
25 TR (Phytoplankton)
26 1% (Detritus)

TRV R (Thryssa chefuensis). T 1/N0 T (Sardinella zunasi). ¢ (Engraulis japonicus )%

KL tt(Hexagrammos otakii)

/INHR &34 #1.( Chelidonichthys kumu)

7 RS . Chaeturichthys stigmatias). J G il 1. (Johnius belangerii) %

TSk A B 14 Collichthys lucidus)

/INE#E i1 ( Pseudosciaena polyactis)

B 85( Conger myriaste}’) A ﬂ'ﬁf@(Argyrosomus argentatus)%‘?

K gt (Saurida elongata), ¥R (Lophius litulon).

A . Trichiurus haumela) %5

J K=l (Enedrias fangi)

7N 24t R R i (Amblychaeturichthys hexanema) ., f RN (Pleuronichthys cornutus).

K 2280 5L f (Cryptocentrus filifer) 55
¥R (Oratosquilla oratoria)

B ICIREF (Metapenaeopsis dalei)

\ JEJTER(Trachysalambria curvirostris). H ASGEEF (Alpheus japonicus ) 55

=R T (Portunus trituberculatus)

H A3 Charybdis japonica) . SEEEF( Charybdis bimaculata), 38321 (Enoploambrus valida) %

M2 (Loligo sp.)

KM (Octopus variabilis) . J81(Octopus ochellatus). 4% (Sepia esculenta)

WU H- 20 (Sepiola birostrata) . W35 H- W ( Euprymna morsei)

X 5e (Bivalvia), I /£ (Gastropoda)
%2 FEJ(Polychates)
¥t /2% (Amphipods )
W 3% (Echinoderms)

H AR /K B Cirolana japonensis )%

"R AEFT K F (Calanus sinicus). S#AEHT H (Sagitta crassa) %

fi£ 3% (Bacillariophyta), H! % (Pyrrophyta) 4§

1% )JH (Detritus)
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Ak, M 3.22, M EVEMAHE TR, N 419,
ML 2 T LU N S AR i B A S R G SR
TS AR S O o SR . IR R AR AR
FEORIE T8 R U Y, Horb 47% KU T e,
53% SR UR T IR kE )
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Table 2 Basic input data and estimated parameters for the Haizhou Bay and adjacent waters Ecopath model

P YIheHt BR%  EYEkm? At /A ik (PIB) M2/ (Q/B) BB IR (EE)
1 TRIESh P e A2 3.23 0.111 2.370 5.980 0.923
2 K &t 372 0.025 2.900 9.000 0.468
3 /IR Sk 0 3.98 0.248 1.479 4230 0.449
4 HABAF A2 3.90 0.034 0.625 6.085 0.413
5 PUSS ik u il 3.51 0.079 4.600 6.060 0.310
6 INEE A 3.84 0.164 1.660 5.900 0.837
7 oA/t Bk a2k 3.80 0.021 4.600 7.600 0.390
8 g PEaZ 4.19 0.094 0.800 4.500 0.595
9 7 Kz 3.22 0.096 2.790 6.970 0.190
10 HAb A Sy et a2k 3.31 0.085 0.958 4.930 0.641
11 mE{NI 3.37 0.057 1.340 7.430 0.956
12 H S ARAR 2.98 0.060 5.650 26.900 0.934
13 HA R 2.93 0.273 8.000 28.000 0.950
14 =R T 2.87 0.876 3.500 11.000 0.122
15 HoAlh ks 2.85 0.039 3.500 12.000 0.931
16 2 3.62 0.053 3.000 9.750 0.451
17 KA RS 372 0.034 2.000 7.000 0.476
18 NP EES 3.28 0.046 3.000 9.750 0.950
19 HoAb At sh 2.18 5.200 6.000 27.000 0.251

20 EASES 2.16 3.080 6.750 22.500 0.198
21 it fE 2 2.33 0.059 8.000 30.000 0.950
22 Bz 2.51 3.080 1.200 3.580 0.623
23 A 5h 4 2.18 1.967 1.570 8.600 0.950
24 RS 2.05 2271 25.000 122.100 0.989
25 IR 1.00 20.673 106.520 0.141
26 s 1.00 43.000 0.075

T AR R A TS5
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Fig. 2 Food web of the Haizhou Bay and adjacent waters
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Fig. 3 Trophic relations of functional groups in the Haizhou Bay and adjacent waters ecosystem
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1 XCEE 5 MR, A BE I G 3 v R R OCHEAE L, XA
RGN R R . H b B 2 A g % 38 in o H A
JEATEZ 0 . 3 LG AR AR | At 88 S R At /1 £ £ 2
PR R RN, SR {E 430 h—0.449., —0.332, —0.317
H1-0.28; ¥ Ml 4 57 % B 43 vl A= ) D REAE AT B
fosgm (& 3), % 350 T % 84 & R % N
10 LR FATRON 5 AR08, Horh, RISk 22 HoAthy
fa g s o E PR T BN A R AT RN
43907 0.949. 0.919. 0.905; FEFAEY) . HABIEA S
X B 7 A Y AT 430 R 0.967 . 0.825,
33 EBREHBSMEIFE

¥ Ecopath #5571 rfv | 3 52 X 4% 43 BT T g 133 19 &
RGN EEAE bR . £ 4 IR B NS
KA S RERHIESHCR, b R A a2
i A S R GBI AR bR, B AE S RG S TIRERE S

®3 BHNERBEDSHBESRENEE
EFRYH (FT10 £
Table 3 The top ten trophic effects of the Haizhou Bay and

adjacent waters ecosystems

bt SRR SRR RIS S Y SR, T
PV R SRR AE S R G B A 4 790.691 ¢/(km?-a),
SO R R 542,975 ¢(km*a), WA BRJE B RN
2 045.675 t/(km*a), 73 5l 5 & S8 S0 i 1Y 11.34% AN
42.71%, UL AR RGO B 2 e i 0 vl e R,
MRHEANT REHMGH . RENSRE RGBSR
12.63%, Hor 3k [ W1 90 A 7 4 e U 1) 1 2 R B R
& 12.33%, 1ok 6% JE fig & 0 00 7 3 4 a0k 2
13.20%. FRGee L 5ok 1 891.732 t/(km?-a), Bk
A PR N 2 202,041 t/(km*a), BT YR R RS R
W i 1 L {E (Total Primary Production/Total Respiration,
TPP/TR) /2l i A5 25 3 G0 W 1 G AR A, W NV
N AR A i 3 A 25 &R S i TPP/TR N 7.069. 2 4t Y it
#2388 ( Connectance Index, CI) Fll & 4t 2= £ 78 %X ( Sys-
tem Omnivory Index, SOI) 43 51| & 0.429 F1 0.204, & 4¢
i3 45 % (Finn Cycling Index, FCI) Jy 1.392%( 55 4).

4 e

AW FEHE T Ecopath 45 Y (i 44 1, DA W) J5i RE & -
i A A8 2 0 A T M R R T VR S A 2 R G B TR
LER FIAE S RGURHE, 0P 7S R BLIZ AR S RS RERE Y
B REE N 100 APy A I ) 21 4.19( £ 1

R4 BNERDLBHESRENEBHEHESH
Table 4 General characteristic parameters for the Haizhou Bay

and adjacent waters ecosystem

34 Ihfeht Bl
AT 77 Rz i 0.982
HAbER S A2 0.956

pNIP S 0.949

oAb/ £ a2 0.919

e PEm 0.905

TR 0.880

TRiFs Y s 0.871

/N £l £ 0.819

K7L 0.818

INEE 0.772

AR TR 0.967
s R 0.949

I 0.925

HAbAG ) 0.825

EZ2SES 0.752

HAbfg 0.724

HAbF A zH) 0.666

NS R 0.648

PSR T e 0.476

HAtaFs

0.410

ZH Hf
Mgk km ! 542,975
SR/ km ! 1891.732
S/t km 2! 310.309
TARE s/t km 2! 2045.675
ARG iR/ km ! 4790.691
AR km ! 2326.112
MG R e km e 2202.041
BN S (TPP/TR) 7.096
e/ km e 1891.732
BT R S Y (TPP/B) 56.866
YR ORI )t km ™ 38.724
HEHEEE(CD 0.429
Y Erg(son) 0.204
TEFFEEL(FCD /% 1.392
KRB REARLR % 12.63
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B PR, M 1891732 t/(kmea) . B SR UL, W
TS e A8 TV SR A S TR G B I A R, 2R
Z AN . A3 BT IR, n] AR R T AR R i M T
e 83T T Y27 4ol 55 RV R T R0 s S R R W sE AR
B AABK, S HEPERRR, PR IR, 33
1) 90 5 4 1

HHT, WA 1 s Bk 2 B & i s
K, M E B 50 AT 7 AR AE — BB RO, AR
YRR IS0 AR AR OO, R I 2 R i i A AR g 45
i N\ 0 £ 0 P RS R AR v R R A M 1 G
S, BEE R KR, B A R Tk T A —Fh oy
BT £ 400 T 35 5 ) 1) T 2 B, X R Oy vk e Rl —
B[R] A A0 FR R0 8 3R BN L 1 W R VR LA B b
TEEY W P e, HIk, 7R3 TR,
BEE G RUE RN Z Tk, TR B R, PR R R i

8 3t X T P T B 418 3 A A A R R R R AT F
5%, GBS T MBI B R M ARG L E R, A
B0 0 25 R G BRI, A e S U A AT
SR PR LRI E B AR T o O T B R TR S S AR
I Vi e VR I i — 20 R, S B Y T RS R
J, B DU LA CO /b ol AR RN, I3
IAS N4 7 N ABAT Al ARG, AR B 5 325 (2)
TR AE A i 300 ] S v £ B A T O B, 5 T AR 5 o
JEAR S Ay, e G IR 0Tt J5 i B B v 5 (3) R J kT
Vg SR BE O, BNV R N, R Y TR 5 U 1 A
B T1 o IR IHIZM A S AT O, G S R
G (10 i R RRSURE , e & S BV T il A T RS R T

(1] BESPaE, gRMeE FEmRs, 4. N v A T ARk Ak 25 FRE AR R[], K223, 2006, 30(4): 475-480.

Zhang Shouyu, Zhang Huanjun, Jiao Junpeng, et al. Change of ecological environment of artificial reef waters in Haizhou Bay[J]. Journ-

al of Fisheries of China, 2006, 30(4): 475—480.

(2] F5EEE, SRS, TR Rl AL BT S (EBEM)7E 3R [ (935 FH L] 1 EEREERlAE, 2014, 33(5): 792-797.
Wang Guanyu, Guo Peifang. The adaptability of ecosystem-based fisheries management (EBFM) in China[J]. Marine Environmental Sci-

ence, 2014, 33(5): 792-797.

[3]  Christensen V, Walters C J, Pauly D. Ecopath with Ecosim: a user’s guide[R]. Penang, Malaysia: Fisheries Centre, University of British

Columbia, 2005.

[4] Christensen V, Walters C J. Ecopath with Ecosim: methods, capabilities and limitations[J]. Ecological Modelling, 2004, 172(2/4):

109-139.

[5] Polovina J J. Model of a coral reef ecosystem: 1. The ECOPATH model and its application to French Frigate Shoals[J]. Coral Reefs,

1984, 3(1): 1-11.

[6] Ulanowicz R E. Growth and Development: Ecosystem Phenomenology[M]. New York: Springer Verlag, 1986.

[7]  Pauly D, Christensen V, Walters C. Ecopath, Ecosim, and Ecospace as tools for evaluating ecosystem impact of fisheries[J]. ICES Journ-

al of Marine Science, 2000, 57(3): 697-706.

[8] Link J, Col L, Guida V, et al. Response of balanced network models to large-scale perturbation: Implications for evaluating the role of
small pelagics in the Gulf of Maine[J]. Ecological Modelling, 2009, 220(3): 351-369.
[9] Guo CB, Ye SW, Lek S, et al. The need for improved fishery management in a shallow macrophytic lake in the Yangtze River basin:


http://dx.doi.org/10.1007/BF00306135
http://dx.doi.org/10.1006/jmsc.2000.0726
http://dx.doi.org/10.1006/jmsc.2000.0726
http://dx.doi.org/10.1006/jmsc.2000.0726
http://dx.doi.org/10.1016/j.ecolmodel.2008.10.009

108

MHEdy 4245

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

evidence from the food web structure and ecosystem analysis[J]. Ecological Modelling, 2013, 267: 138—147.
Han DY, Xue Y, Zhang C L, et al. A mass balanced model of trophic structure and energy flows of a semi-closed marine ecosystem[J].
Acta Oceanologica Sinica, 2017, 36(10): 60—69.
FAESE, KT, TR, 45 WS R AR S PR AU R A 7 1 0. WL, 2018, 40(1): 19-26.
Yuan Jianmei, Zhang Hu, Ben Chengkai, et al. Macrobenthic community composition and it’s secondary productivity in the Haizhou
Bay[J]. Marine Fisheries, 2018, 40(1): 19-26.
Tong Ling, Tang Qisheng, Pauly D. A preliminary approach on mass-balance ecopath model of the Bohai Sea[J]. Chinese Journal of Ap-
plied Ecology, 2000, 11(3): 435—440.
M, ER, 2558 3, 5. B0 1 4BV Bl A 25 R SRR R U 2l 5 = PR R T IR R A A A B (0], B AR AR R, 2015, 26(11):
3523-3531.
Lin Qun, Wang Jun, Li Zhongyi, et al. Assessment of ecosystem energy flow and carrying capacity of swimming crab enhancement in the
Yellow River Estuary and adjacent waters[J]. Chinese Journal of Applied Ecology, 2015, 26(11): 3523—-3531.
I, T, TRIR, A5, AL TE IR AR (M v B AR A A AR A (0], KR, 2016, 23(4): 965-975.
Wang Teng, Zhang He, Zhang Hu, et al. Ecological carrying capacity of Chinese shrimp stock enhancement in Haizhou Bay of East
China based on Ecopath model[J]. Journal of Fishery Sciences of China, 2016, 23(4): 965-975.
TRA, LW, AN, 25 TN a0 AR A SRS AR R S RE R SRS AIHIHR (], MR R, 2015, 34(1): 42-47.
Zhang Shuo, Wang Teng, Fu Xiaoming, et al. A primary study on the energy flow in the ecosystem of fishery ecological restoration area
in Haizhou Bay, Lianyungang[J]. Marine Environmental Science, 2015, 34(1): 42—47.
FRBH 161, #8272, 7R | B R 2L Q/BE S FHHE & B[], b Bl2= I, 2010, 31(2): 23-29.
Ouyang Lijian, Guo Xuewu. Studies on the Q/B values and food consumption of major fishes in the East China Sea and the Yellow
Sea[J]. Progress in Fishery Sciences, 2010, 31(2): 23-29.
B, TR, 0%, 5. ST Ecopath B AU VT O A 38 RGBSR 45 M M BE = i shAlF 95 [J]. 1Rk, 2018, 40(3): 309-318.
Xu Chao, Wang Sikai, Zhao Feng, et al. Trophic structure and energy flow of the Yangtze Estuary ecosystem based on the analysis with
Ecopath model[J]. Marine Fisheries, 2018, 40(3): 309-318.
B SRk, A, AR —F, S5 MRS 0 A AR OB TE ()], PP R K224, 2017, 47(12): 59-71.
Sui Haozhi, Xue Ying, Ren Yiping, et al. Studies on the ecological groups of fish communities in Haizhou Bay, China[J]. Periodical of
Ocean University of China, 2017, 47(12): 59-71.
X0, o T, AR, i AR B YIS R VI [I]. 2L, 1986, 6(4): 356-364.
Deng Jingyao, Meng Tianxiang, Ren Shengmin. Food web of fishes in Bohai Sea[J]. Acta Ecologica Sinica, 1986, 6(4): 356—364.
FEUFE, ARG i FEA T U RSN BR A RHIE BUE T2 T IE 1], HETE244R, 1997, 19(6): 102-108.
Cheng Jisheng, Zhu Jinsheng. Study on feeding characteristics and nutrient level of main economic invertebrates in the Yellow Sea[J].
Haiyang Xuebao, 1997, 19(6): 102—108.
e, i R e E A E SRS )]. SRS B, 2001, 16(10): 10-19.
Yang Jiming. A study on food and trophic levels of Baohai Sea fish[J]. Modern Fisheries Information, 2001, 16(10): 10-19.
TR AR B A > M KB R B ARAR[]. TR IIESY, 2004, 25(2): 6-12.
Zhang Bo. Feeding habits and ontogenetic diet shift of hairtail fish (Trichiurus lepturus) in East China Sea and Yellow Sea[J]. Marine
Fisheries Research, 2004, 25(2): 6—12.
TRITIE, A T3, i NI, S5, ARG XA ES U f ik e A AR IR AB WIS (0. R, 2012, 36(7): 79-88.
Xu Kaida, Jin Haiwei, Lu Zhanhui, et al. Preliminary study on feeding ecology of Champsodon snyderi in East China Sea region[J]. Mar-
ine Sciences, 2012, 36(7): 79—-88.
W2 B, S B3Rk IR I]. HEEERLE, 2000, 24(4): 53-55.
Yang Jiming, Tan Xuejing. Food analysis of three cephalopod species in the Bohai Sea[J]. Marine Sciences, 2000, 24(4): 53—55.
Wi . iR SR S 4y BT PE A EE ()], TR TERLE, 1998(6): 36-38.
Yang Jiming. Observations on food of cumaceans and post larvae of mollusks in the Bohai Sea[J]. Marine Sciences, 1998(6): 36—38.
T, PN, ARG, 45, IAETC S (M), T B vh AR AL, 1999.
Yang Dejian Sun Shichun, Song Weibo, et al. Marine Invertebrate[M]. Qingdao: China Ocean University Press, 1999.
S, B, Ml A A (M. dEst: Al ik, 1991
Deng Jingyao, Zhao Chuanyin. Marine Fishery Biology[M]. Beijing: China Agriculture Press, 1991.
BASC. AKAEA M. ALt ELO AR, 2005.
Zhao Wen. Hydrobiology[M]. Beijing: China Agriculture Press, 2005.
Leontief W W. The structure of the U.S. economy[J]. Scientific American, 1965, 212(4): 25-35.
Ulanowicz R E, Puccia C J. Mixed trophic impacts in ecosystems[J]. Coenoses, 1990, 5(1): 7-16.
Libralato S, Christensen V, Pauly D. A method for identifying keystone species in food web models[J]. Ecological Modelling, 2006,
195(3/4): 153-171.
Morissette L. Complexity, cost and quality of ecosystem models and their impact on resilience: a comparative analysis, with emphasis on

marine mammals and the Gulf of St. Lawrence[D]. Vancouver: University of British Columbia, 2007.


http://dx.doi.org/10.1016/j.ecolmodel.2013.07.013
http://dx.doi.org/10.1007/s13131&#8722;017&#8722;1071&#8722;6
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.01.003
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.01.003
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.01.003
http://dx.doi.org/10.3969/j.issn.1000&#8722;7075.2010.02.004
http://dx.doi.org/10.3969/j.issn.1000&#8722;7075.2010.02.004
http://dx.doi.org/10.3969/j.issn.1000&#8722;7075.2010.02.004
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.03.006
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.03.006
http://dx.doi.org/10.3969/j.issn.1004&#8722;2490.2018.03.006
http://dx.doi.org/10.3969/j.issn.1000&#8722;3096.2000.04.017
http://dx.doi.org/10.3969/j.issn.1000&#8722;3096.2000.04.017
http://dx.doi.org/10.3969/j.issn.1000&#8722;3096.2000.04.017
http://dx.doi.org/10.1038/scientificamerican0465&#8722;25

6 1 (EWEWSE: FE T Ecopath A5 2 A6 JH 15 K 48 T ¥ 2R A5 R A5 W BIF 5T 109

(33] (TWERH, R, KRG R, 45, MIN TS R AR Sk i ZE TV 1 FR D RERE B RS AE ], th R =2, 2019, 26(1): 141-150.
Ren Xiaoming, Xu Binduo, Zhang Chongliang, et al. The composition of and variations in the trophic guilds of fish assemblages in
Haizhou Bay and adjacent waters[J]. Journal of Fishery Sciences of China, 2019, 26(1): 141-150.

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

[35] AMiBE, TR, 22 X, 55, B0 4RI Kk D 2 A 28 28 B[], W AR S 254, 2018, 29(9): 3131-3138.
Lin Qun, Wang Jun, Li Zhongyi, et al. Ecological carrying capacity of shellfish in the Yellow River Estuary and its adjacent waters[J].
Chinese Journal of Applied Ecology, 2018, 29(9): 3131-3138.

(36] EALWE. MEMVEEFAR AR Y DA SR A& AN [D]. F At Bt R, 2011.
Wang Zaifeng. Research on ecological recovery suitability assessment for Haizhou Bay special marine[D]. Nanjing: Nanjing Normal
University, 2011.

[37] Bitterlich G, Gnaiger E. Phytoplanktivorous or omnivorous fish? Digestibility of zooplankton by silvercarp, Hypophthalmichthys mo-
litrix (Val.)[J]. Aquaculture, 1984, 40(3): 261-263.

[38] Michener R M, Kaufman L. Stable isotope ratios as tracers in marine aquatic food webs[M]//Michener R M, Lajtha K. Stable Isotopes in
Ecology and Environmental Science. Oxford: Blackwell Publishing, 1994: 138—186.

[39] Gu B, Schell D M, Huang X, et al. Stable isotope evidence for dietary overlap between two planktivorous fishes in aquaculture ponds[J].
Canadian Journal of Fisheries and Aquatic Sciences, 1996, 53(12): 2814-2818.

[40] Fry B. Stable Isotope Ecology[M]. New York: Springer, 2006.

[41] Cerling T E, Ehleringer J R, Harris J M. Carbon dioxide starvation, the development of C, ecosystems, and mammalian evolution[J].
Philosophical Transactions of the Royal Society B: Biological Sciences, 1998, 353(1365): 159—171.

Ecosystem structure in the Haizhou Bay and adjacent
waters based on Ecopath model

Ren Xiaoming', Liu Yang®, XuBinduo', Zhang Chongliang', Ren Yiping'?, Cheng Yuan*, Xue Ying'

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Laboratory for Marine Fisheries Science and Food Produc-
tion Processes, Pilot National Laboratory for Marine science and Technology (Qingdao), Qingdao 266237, China; 3. School of Information,
Qingdao Technical College, Qingdao 266555, China; 4. Offshore (Dalian) Ecological Development Co. Ltd., Dalian 116023, China)

Abstract: Based on the data obtained from bottom trawl investigation in the Haizhou Bay and adjacent waters in
2018, a mass-balance model for the Haizhou Bay ecosystem was constructed by Ecopath with Ecosim software, con-
sisting of 26 functional groups. Using Ecopath model, we evaluated the trophic structure, trophic impact relation-
ship and ecosystem characters of the Haizhou Bay to provide a theoretical basis for the implementation of ecosys-
tem-based fisheries management. The result showed that in this ecosystem trophic levels of functional groups var-
ied from 1.00 to 4.19, and the range of fish trophic level was wide, ranging from 3.22 to 4.19. Phytoplankton and
molluscs were in important nutritional positions in the ecosystem facing with the pressure from both the primary
producersandpredators. The evaluation ofthe ecosystemstructure and function showed thatthe total primary production/
total respiration (TPP/TR) was 7.096, total primary production /total biomass (TPP/B) was 56.866, the connectance
index (CI) and system omnivory index (SOI) were 0.429 and 0.204, indicating that the Haizhou Bay ecosystem was
in an immature, unstable state and was susceptible to external disturbances. Through the study of the Haizhou Bay
and its adjacent waters ecosystem model, we analyzed the nutrient structure and phylogenetic status of the sea area,
which would provide a theoretical basis for the sustainable utilization and scientific management of fishery re-

sources in the Haizhou Bay.
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