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Tab.1 Group definition of Lake Chaohu ecosystem model

%' EZS 2H Ry
number functional group species
FRWE 11 ( Erythroculter ilishaeformis)
2 4if ( Erythroculter mongolicus)
1 £t a2 piscivorous 21 & J5 81 ( Cultrichthys erythropterus)
3, {is ( Channa argus)
Wi ( Siniperca chuatsi,Siniperca. kneri)
2 KER A large icefish K 4R 4 ( Protosalanx chineniss)
KB B8 £ ( Neosalanx taihuensis)
3 A icefish H AN £ ( Neosalanx ologodontis)
T[R4 4 ( Reganisalanx branchyrostralis) %5
fi% ( Coilia ectenes taihuensis)
LIiff ( Toxabramis swinhonis
4 % anchovy u i ) )
6] {5k ( Hemirhamphus kurumeus )
7 FiAt ( Pseudorasbora parva) 55
5 H black carp H 4. ( Mylopharyngodon piceus)
6 il common carp ## ( Cyprinus carpio)
7 i golden carp i) ( Carassius auratus)
f§% ( Hypophthalmichthys molitrix
8 SN silver and bighead carp 85 (Hypop ! . itrix)
fi ( Aristichthys nobilis)
75 W [ MF ( Palaemon modestus
9 Ly S shrimps 7 []I]F_'l i ( Palacmon us)
H 7R {H ¥F ( Macrobrachium nipponens)
10 iy crabs AR g% FE % ( Eriocheir sinensis) %%
1 T molluscs jﬁ] W1 ( Hyriopsis cuminfii)
YW ( Corbicula fluminea) %%
il 45 25 8 12 ( Ballamy, ificat
12 HERMsh Y other benthos fil 55 31 T&%’i( allamya purificata)
KA R A5
1 98 W 8% ( Ceriodaphima cornuta)
13 WY zooplanktons K il % ( Daphina longispina )
% il 35 1 7% ( Diaphanosoma sarsi) %
_ {5 3 ( Cyanophyta) , fif: 3 ( Bacillariophyta ) , & 3 ( Cryptophyta) , &3 3
14 S e phytoplanktons W#E (Cy phy! )h if: ¥ ( pyp) Fe e ( ypkpy ) 4R B
( Chlorophyta) , # #: ( Euglenophyta) , 4> 3: ( Chrysophyta) %
i 14 IR ¥~ 3% ( Potamogeton maackianus) , 35 ¥ ( Vallisneria spiralis) , &3k
15 IR A ) submerged macrophytes Mlufd’*%( 8 ' ul L ! 1 sprrat 2 ok
R 7 2% ( Potamogeton malaianus) , % 5 ( Myriophyllum spicatum) %
16 A YLREE detritus HHLIEE

Bl A 6 N IEAR S KB, (P/B), . (Q/

SR Y A8 B R P B 19 5L 385 2000—2007 4 i
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WG B 45 A R A R AL T B B AE TR
P BT R < A 5 T A LA T AR R (vkm”) =
AR () = I TR % + 760 km? (] K
T AR ) o S 1989—2007 4F i 3k &t 48 1 B 4l
%?ﬁ%ﬁ@\%@(@ﬁ%%%\ﬁ@(ﬁ%ﬁ@) N
i BB DU T A KBTI, M A
?ﬁﬂ@ﬂk%ﬁ}?‘l‘f,%&kﬁﬁ%aﬁ 20% , i
30% , 0 20% , 6 WA 15% , K4y 15% £ 5
B AE, o, Eﬁl@?ﬁn@%ﬁﬁﬁ EE (AN
fig J ) AN /D e L BB AR o Ok M
5% o R AR i 54.26% A T B 2 A S HAE
3 A i AR R S8 T A Bk Ay O 8 Ok B
B A 8 MR s g2k DR
AR AR, AR S AR R A A 5 P T R
AR (3R 2) . MR fa sk ) RO R
2000—2007 fﬁﬂ’ﬂgﬁﬁj‘iﬁﬂgftﬁﬁﬁ A, b 2 AH
JOLAF A (4 7 X A ) . 3K — 43 4 LR BE U I OR
[ER=gis i*?'iﬁ%ﬁ@i%g‘fﬁﬁ,ﬂl%ﬂﬁé
T 5 B K B0 1 8 W I R
PR S A S AR AR A e AR R
AR, TR R R R E ST 3 AR

Chl.a 6.9 mg/m’, 7 8 HJK Chl. a 146.37 mg/
m’ £ 4E-1 % Chl. a 76. 635 mg/m’ | ## 8 71
KB 3,12 m 358, AL I FRUK T Chl. a 47
4 239. 101 mg/m*, # M 1 mg Chl. a #124 F
400 mg JF Ji7 Al ) A W T T S B 47 T AR
KT IR A W AR S T 95. 64 v/km®

YLK 25 Wy o KR AT e 7 2 9 A i

g & (P/B),M(Q/B),: Ky T 5E NI
BE RGN A R AT X e, B % Rk
FE R BT

EE,: EE Z BV MRS , (B Al o Jo g 2
BotB ik, DC,: iKMW BYWHM (£ 3)ZH
X B A T ) e 2 i 2 R K ) R
W, S WO B AT AT R P 4 3 i
IF, 0 £ W 2H R R R AT TR

EX, . U4 a3k B R A

HARZH ARR G, 5 # P/B.Q/B
EE 1 DC ;%5 Z: %, 155 AL vp 45— T B 4H 1) iy AT
o 11 A TRAH G O 1 4% T RE AL A A E SR R R %
EE <1,

x2 RFEEHERENESRTCERNENENMES LHE

Tab.2 Fishery landings and biomass estimated from fishing mortality

L&l e
Mmoo P e wm \
£y fi5t Hifh large R B silver and = NE'S &t
O ] ) common golden ) 2k black
year anchovy icefish ice shrimps  crabs bighead molluscs sum
N carp carp piscivorous  carp
fish carp
2000/t 5031 433 30 1 654 8 402.3  268.2 201.2 268.2 201.2 450 8 947
2001/t 5430 484 32 1 682 8 435 290 217.5 290 217.5 700 9 786
2002/t 5998 380 20 2131 11 673.8  449.2 336.9 449.2 336.9 700 11 486
2003/t 6 298 418 20 2262 14 762.3  508.2 381.2 508.2 381.2 700 12 253
2004/t 6613 420 20 2375.4 19 811.2  540.8 405.6 540.8 405.6 800 12 951.4
2005/t 6679.2 420 18 2425.5 16 810.6  540.4 405.3 540.4 405.3 850 13 112.6
2006/t 8992 400 18 2 500 16 813 542 406.5 542 406.5 1000 15 636
2007/t 9 540 360 10 2 650 30 867 578 433.5 578 433.5 950 16 430
SEX%/t mean 6822.7 414.4  21.0 2210.0 15.3 696.9 464.6 348.5 464.6 348.5 768.8 12 575.3
L 4l/ % proportion 54.26 3.3 0.17 17.57 0.12 5.54 3.69 2.77 3.69 2.77 6.11 100
Tl T/ % , , ,
. {J ‘0 95.60" 95" 95 80" 95" 77.24™" 71.24" 90 ™ 90 ™" 80" 50 84.098
fishing mortality
R/
i ?i%i 7 136.72 436.21 22.11 2762.50 16.11 902.25 601.50  387.22 516.22  435.63 1537.60 14 754.07
total biomass
WA ERR A R
" 9.39 0.57 0.03 3.63 0.02 1.19 0.79 0.51 0.68 0.57 2.02 19.41

(t/km?) biomass

TE oo MR AR % LB 58 R Al 15 S T 55 e DRI R TR IO A T AL T3 5 s D 25 IR A T 2E T2 6

Notes: * estimated from age structure; *# estimated from the mortality in the survey; s#*: estimated from the mortality of Carassius auratus
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Tab.3 Diet composition of the balanced model of Lake Chaohu ecosystem
%}ifj\fp\riiif 1 2 3 4 5 6 7 8 9 10 11 12 13
1 Akt piscivorous
2 R4 fh large icefish
3 fRAf icefish 0.01 0.02
4 % anchovy 0.79 0.02
5 7 f black carp
6 fif common carp 0.01
7 i golden carp 0.04
8 % ¥ silver and bighead carp
9 IR shrimps 0.15 0.01 0.04 0.25 0.05
10 f#2% crabs
11 D1 2% molluscs 0 0 0 0 0.5 0.1 0.01 0.15
12 B EHI 34 other benthos 0.15 0.15 0.05 0.15
13 i sh¥ zooplanktons 0.95 0.95 0.96 0.114 0.35 0.05 0.1 0.1
14 JFiFHi%) phytoplanktons 0.05 0.65 0.886 0.15 0 0.15 0.15 0.65
15 /KA AH4%) submerged macrophytes 0.35 0.04 0.2
16 HHLHEJE detritus 0.1 0.35 0.25 0.5 0.45 0.75 0.75 0.35
17 4if sum 1 1 1 1 1 1 1 1 1 1 1 1 1
0 58 ) A 725 R U R B A g A S RO R 3 53025
2 R
R(F4).
WARIBEAR S B A5 Ll I8, 15 205 )5
F4 EHESREEBERBATNSH
Tab.4 Basic input and estimated parameters for Lake Chaohu ecosystem model
ETRE .IJJﬁEé’ﬂ ﬁﬁ%?ﬁ AW/ (v/km?) EX, P/B 0/B EE, P/O
number functional groups trophic level biomass
1 &Pk 28 piscivorous 3.87 0.68 0.405 0.974 3.20 0.611 0.304
2 KAR A large icefish 3.04 0.03 0.0285 1.862 16.65 0.800 0.112
3 4R ff1 icefish 2.95 0.57 0.405 2.373 27.20 0.323 0.0872
4 % anchovy 3.01 9.39 6.735 1.283 11.35 0.703 0.113
5 7 . black carp 3.05 0.57 0.300 0.912 11.54 0.577 0.079 0
6 il common carp 2.34 1.19 0.600 0.960 10.69 0.544 0.089 8
7 ffljl golden carp 2.07 0.79 0.402 1.130 12.30 0.548 0.091 8
8 fi% 4 silver and bighead carp 2.11 0.51 0.300 0.990 6.90 0.594 0.143
9 IR shrimps 2.35 3.63 0.2025 3.092 40.00 0.631 0.077 3
10 %% crabs 2.38 0.02 0.015 1.150 15.00 0.652 0.076 7
11 D12% molluscs 2.10 2.02 0.6225 1.326 10.00 0.811 0.133
12 HZ M2 other benthos 2.10 0.91 4.130 200.00 0.921  0.0207
13 T8 Y zooplanktons 2.00 7.97 25.000 500.00 0.942 0.050 0
14 TEWEAE Y phytoplanktons 1.00 95.64 185.000 0.150
15 JK A #Y) submerged macrophytes 1.00 4.457 2.250 0.489
16 HHLIE S detritus 1.00 311.60 0.088

T RHAIORL Y LR B 335 Hdl

Notes: values in italic are estimated by the model
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2.1 EFRGHBEEE

Ecopath #7817 )5, 153 2 6 80 A4 5 R 48
FRE R 19 TEFR (£ 5) .

B AESRE AR BIE AR B E SR =
FILELH FEREARARK, 7393 0 41 003.08 17 937. 42
14 486.67 t/(km” - a) . FAFH W4 & R G
PR 1 ok B 48 s TPP/TR ( total primary
production/total respiration ) ., & 4t % # 5

( connectance index ) fl &R & 4% & 18 £ ( system
omnivory index ) 43 5l & 13. 53.0. 20 £ 0. 092,
Finn's ff§ 5 45 ¢ ( Finn's cycling index ) J& & 4t H
PR i 5 5 8 5 Y O AR, Finn's - 34 g 42 K
(Finn's mean path length ) J& &I #1212 4) B
AR . AR R SR Finn's 75 346 204X
N 3.32% ,Finn's SEH IR KE R 2.27(F5),

x5 HEMESRENBEBE
Tab.5 The total system properties of the ecosystem in Lake Chaohu

EEED HH 3 19905118
parameter Lake Chaohu Lake Taihu for 1990s

ZYS AWk / [t/ (km? - a) ] sum of all consumption 4 486.67 3 629.80
Z4 /[ t/(km? - a) ] sum of all exports 16 796. 60 3616.77
BTG /[ t/(km? - a) ] sum of all respiratory flows 1 308.45 1 130.61
AEFRAEE/[t/(km® - a) ] sum of all flows into detritus 18 411.37 5208.73
ARG MR/ [t/(km® - a) ] total system throughput 41 003.08 13 586.00
ZG M AEFER/[¢/(km? « a) ] sum of all production 17 937.42 4561
AW 1Y 8 35 9% mean trophic level of the catch 2.87 2.92
A% gross efficiency ( catch/net p. p. ) 0.000 57 0.068
BRI /[ ¢/ (km? - a) | calculated total net primary production( NPP) 17 703. 42 4350.15
RAEW P A7 i/ R G S 4 total primary production/total respiration ( TPP/TR) 13.53 3.85
R G /[ t/(km? - a) ] net system production 16 394.97 3219.54
REW P H/ RS B4 Y R total primary production/total biomass 137.92 11.66
R M AW R/ R 5 S it total biomass/total throughput 0.003 0.03
RGBAEYRE (B LB /[t/(km? - a) ] total biomass( excluding detritus) 128.36 ** 373.03

F 5% 45 80 connectance index ( CI) 0.20 0.21
R Y2~ 15 %L system omnivory index( SOI) 0.092 0.04
Finn's {5 ¥+ 45 %/ % Finn's cycling index ( FCI) 3.32 11.58
Finn's -1 %42 K J% Finn's mean path length( FMPL) 2.27 2.87

e URAREEHIE 311.6 ¢/ (km® - a)
Notes: ## means excluding detritue 311.6 t/(km? - a)
2.2 EBREHNERREN

BERITF B3 B A B, B A S AR 2 R AN )
IREHMERW AT UG NS P RREERN
(aggregated trophic level) , H#4 R RFEH BA
O EYEFES A4 DN ERPMEERR ]
B 36 512 t/km® | (5 A & 1Y 89.05% ; 5
1 (RFEmE) A YR 100, 1 vkm® | 4
AW (TR S ) 19 77.98% ; 4 65 &t £ 2 &
ATEEFRE N MEFRI, 7755 S B =0
18.13% F1 76. 7T1% , 4 31 i &3l 5 1 9 94. 84%
(%6).

R6 EHETREREAERANERE.
EYETHBGENSH
Tab.6 Distribution of throughput,biomass and
catches through aggregated trophic levels in

Lake Chaohu ecosystem

HRG ey TV T TY
trophic (t/km?) (t/km?) (t/km?)
level throughout biomass catch

\Y 0.025 6 0.007 98 0.004 76
v 4.964 0.851 0.512
I 201 12.33 7.683
1 4 285 15.08 1.816
I 36 512 100. 1 0
43t total 41 003 128.369 10.015 76

http : / www. scxuebao. cn
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2.3 BERENGEERBEMEIHRYNE

HES RGN =4 =5 17 703
t/(km’® - a) B EME N 2656 t/(km’ - a) ¥
PRI AE T E AR TR 15.00% |, A TR B RS
HEAFIERR . A EFRRORMATIE N E SR E
T 33 061 v/ (km® - a), W HE A9 FEJE R
1625 t/(km® « a) {0 /508 ME Y 4.92% , HiAy
HE IS 2. BMERK T RARE SR
i FR0 A 4 281 ¢/ (km® - a), (5 R 40 5
(41 003 t/km”) [ 10.45% , A EFKI .
V.V B RE & & RS AR W50 R
0.49% .0.012% F1 0.000 063% (& 1),

SR AR 25 AR GE I RE 8 U S 7R 4R B P BE A A
JBEWIHE A b 50% o RER W Sh R A AE 3 A
BRE . KAMREHNREREmBE SRR
M F AR 4. 7% , 8 IR 9 11 AVE 37 2 I TR
M EEHACR T 6. 3% 58 FR P M HME FR GV 1 5%
PRCR B, o 10.8% o ok B B 1Y fig i1 1% i 3
BRENMFRBERN 4. 7% BRI FE S
G o) BG4 3R N 6. 2% 8 SR G ML ANE R 9
IV 40 303 0 10. 9% o ok F 00 8 A= 7 & FE
JB B V- X e B R i) D 6. 9% A1 6. 8% , &
G AR 19 6.9% (7)o

1.816 7.683 0.512 0.004 76
4
@ﬁif:;% 2 656 II 294.8 111 3.571 v 0.0189 \4
producer T 10.45% "l 0.490% o 0.0121% > 0.000 063%
1225 80.93 2.144 0.0127
15 047 2 857 107.4 2.282 0.008 16
311.6 3 v v
AL
detritus 1625
LT exports
BEEEA BIRS% LSS consumption TL predation
iz & > »  TST(%)
152113 FEWE respiration flow 1o
v v detritus
Bl EHESREEERROAMNERRI
Fig.1 The trophic flows transmitted through aggregated trophic levels in Lake Chaohu ecosystem

RT EMESRRRBHEUE

Tab.7 Transfer efficiency between trophic levels in Lake Chaohu ecosystem model

S B R Y trophic level

source I I I\
Y4 4= 7= primary producer 4.7% 6.3% 10.8%
WEJE detritus 4.7% 6.2% 10.9%
SRET all flows 4.7% 6.3% 10.8%
K H % JE 1 BE VAL L proportion of total flow originating from detritus 50%
VI 77 5 % from primary producers 6.9%
T B # 4k 3R from detritus 6.8%
B total 6.9%

R VERYROE IS MRS R A RS RS
T PERLE RS 5 AT . A BT A S Y
19 T A5 bR W, 50 A 25 R 48 10 T SRR AR i
BEA IR B E 25 R G bR ifE, H 95 T 8 97 L)
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MRMAESRGE ",

BERVEE R BRSO E S R G0 A i ik
41 003 t/(km® - a), &K 13 586 t/(km® - a) [
301.8% ; WA= 4 R 17 937 t/(km® - a) , & K
1 393.3% ; M #E & 4 487 t/(km® - a), &2 K
W 123.6% (£5).

ARGV R A7 T F 7 GE G IR 4 LA (TPP/
TR) RGEEHERBM ARG REHE B RIS
R GRS AR A o BLI1 AR A R BRI B
P ST A T A A5 R SR

TPP/TR {8 /& 16 W] A= 25 R G0 iU B 1 2 22
febrn, EAEBRGEKEWIW TPP/TR=1 5 <1,
TE AW A& R e rh, TPP/TR = 1, 1) 5] (1
TPP/TR 2y 13.530,45 T A#IMg 3.85"" . ix s ]
WNAEBRGE P AL 208 IR B A .
HFEF S E R a T 2R, R H
EE R ARG R AR, KRR B
FIF B U7 AR ) e A R A DL R . I RS
A HUREB L 18 411,37 ¢/(km® « a) &K
W5 208.73 t/(km’ + a) ¥ 353.47% ., Ti%s1k N
AU S Ja i RT3 AR, S5 380 B e A ) A A
PLIE B /9 8 F% AR B0 (EE,) Uk 0. 150 F
0.088(F£ 4),

RGEERRBM ARG R ERRBUE RN RGN
BRER R AR AR AR . BUR A A S RG4S
TREA [ K R i, R G MR E , BVE S RGN
RGERIEBN R A @B T 17 5
M) 72 48 3% He 46 BUOR R G 2% B 48 500 il o 0,20 Al
0.092, R ARG N AP R 2 AR AR

Finn's JE R B0 RGP IR & 5 B &
M LAl Finn's - ¥ g 2 K E R BN HHRRE S
WEE K . AVES RGN IEZ — 2
JoT A PR B, ELUE SR A &t B B .
B ARG Finn's 9§ 345 80400 3.32% , it
IRF R WI ) 11. 58% ; Finn's - ) 42 Ky
2,27, BT R 2.87(%5),

MEAE,.RNAETRENEEE RS
Odum ' 2 1 B I BVE B RGEAR L 22 BIAR K, 8 T
T AR S B AEE 2 FE R B R G B A
AR K, I R 4 S P & ( TPP/TR =
13.53) ;5 I W) B4 B0 A0 28 30 15906 BF 1 R AR
%, B IR 5 R A7 I R AR &0 W Fh 5 0 v 45

4 7 IE 3% B Oy o IS 2 L 1T S, ) R Z AR R AR AR, LA
A i AR RN R R R RN R R
5 R T R A SR W R AE 2R B R B TP AR AR
7%, Bt F1E IR 1 5 A T RCRARMIR
3.2 EHESRENERREN

ARG W B R Y R R
BOMTE4 N ERR, £ EFRBWERE A
Yy i oy A S BORL ) & F SR

BRGNP ALY A DL B AR AR A
WA I, 4B R o 36 512 t/ (km® - a) |
d Y 89.05% s E IR | (AN HEHE) 1
AW 100, 1 t/(km® - a) B AY R (A
WEJE) M 77.98% , EFRHG N FE R FWEhY .
g R R SIS N DL K SR AN B A R,
SRR F R H W FEAY A . i
ZOEFRY MR R 4 285 v/ (km” « a) (5 SR
10.45% , FE SRR L ) 11.74% ;8 57 9%
A 15.08 v/ (km® - a) 5 BB &
(RAFERE) B 11.75% , 5% 1 LYW
15.06% . #7922 77 i sl ) & M i % R
W ARSI RN T A, WEERNR
I0 (% % & A2 201 v/ (km® - a) . /7 B3 & 1
0.49% , 5 EFH N WEM 4.69% ;' EFR MM
AW RN 12033 v(km' - oa) 5 B AEY R K
9.61% ,EEFRH N LW 81.76% . H IR
VEZZREaMMAIE, WEEFRRIV R AL
4.964 t/(km® - a) [ MR E 0.012% , 5 &5
KM 2.47% ; EFRHN AP =N 0. 851
t/(km” - a) [ EAY R 0.66% , & E F R
AR 0.690% , HL B 3T R AT E
R UMEFRRIW, G S5 210 94. 84% , H
rE RGN BB R 76.71% (£ 6)

B A A R G B SR RS M R R TR
T A LI S 0K A 4 S5 ) 9 A 7 R
BRI WBEE R, EER SRR FER
TR ITEAR ) 5 10 B 4% 1) T B0 9 A= 7 25 1 32 B AR W
By B VR S A LB SR R S % DK
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A preliminary analysis of the ecosystem structure and functioning of
Lake Chaohu based on Ecopath model

LIU Ensheng', LI Yunkai’* , ZANG Riwei' , WANG Hui'
(1. College of Animal Science and Technology ,Anhui Agricultural University ,Hefei 230036, China;
2. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Based on the data of lake survey conducted during 2007—2010, an mass-balanced ecosystem
model of Lake Chaohu was constructed using Ecopath with Ecosim 6. 1, with the aim of characterizing its
ecosystem structure and functioning, which would help making ecosystem-based management. The model
comprised 16 functional groups including primary producers,the main species of fishes,non-fish vertebrates,
and detritus. Results showed that the functional groups are organized into four trophic levels. The system
throughout, production and consumption are relatively large, with the values of 41 003. 08,17 937.42 and
4 486.67 t/(km’® - a), respectively. Flows from trophic II and I dominated the ecosystem. Considering
Odum’ s theory of ecosystem development, Lake Chaohu was placed on a low developmental stage with
higher net primary production ( NPP ), total primary production/total respiration ( TPP/R ) and lower
connectance index( CI) , system omnivory index ( SOI) , Finn's cycling index ( FCI) and Finn’'s mean path
length (FMPL ). The cause of the degeneration of Lake Chaohu ecosystem was considered to be the high
biomass and production of primary producer,phytoplankton and its low rate of utilization.
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