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Tab. 1 Inputs and outputs of the Yangtze River estuary and adjacent waters ecosystem model of autumn 2000

ERR B EEE A/
R4l
C Trophic t - km? P/B Q/B R t-km?
7roup level Biomass EE Catch
WR B A B 12 Shrimp or fish predators 4.14 0.2104 1.3000 4.5000 0.9844 0.221
I P2 Generalist predators 3.45 0.0176 0.9737 7.3000 0.9881 0.017
WREr a2 Shrimp predators 3.92 0.0243 0. 8600 5.5000 0.9236 0.006
TRIEEN £ PE 12 Zooplanktivores 3.12 0.9248 2.1000 8.0000 0.9866 0.012
th & P2 Piscivorous fishes 4.09 0.5862 0.7577 4.4000 0.9869 0.404
Hegh 262 Other pelagic fishes 3.23 0.7208 1. 4000 4.5000 0.8724 0.139
HBJE 2 125 Other demersal fishes 3.86 0.1924 0. 8000 5.0000 0.9548 0.015
HE A2 Other benthic fishes 3.94 0.0626 0.9500 4.8000 0.8202 0.028
UR2 Shrimps 2.92 0.2640 5.4000 28.0000 0.9803 0.013
f#2 Crabs 2.88 0.1282 3.0000 12. 0000 0.8822 0.041
3k /£ 2 Cephalopod 3.28 0.1704 3.0000 9.5000 0.9574 0.004
FK AR Zh4 Macrobenthos 2.28 8.7900 2.0000 8. 6000 0.3823 /
JNEFEATIEh 4 Meiobenthos 2.05 4.7226 9.2800 33.0000 0.3726 /
7K EF Jellyfish 3.08 3.5000 5.0000 20. 0000 0.3217 0.015
TRIEBIY) Zooplankton 2.00 3.9353 25.0000 180. 0000 0.7760 /
TR Phytoplankton 1.00 18.9765 180. 0000 - 0.1632 /
W5 Detritus 1.00 15.0000 - - 0.1138 /

T BB R T, - SR MR (AN AATE , /Rom R A

Notes ; Bold parameters were estimated by the model ; Symbols — the corresponding value did not exist and symbol / expressed no statistical data.



2009 4% 2 # AL, T Ecopath A KT 0 R 45 KR AKX R AL M T ER SR 31

R2 2006 FRERITARMBAEESRGEEE SHBNFIH H

Tab. 2 Inputs and outputs of the Yangtze River estuary and adjacent waters ecosystem model of autumn 2006

e ER1Y ERE WA/
TRELH i R . )
Trophic t+km™2 P/B Q/B TR km ~2
Group level Biomass EE Catch
#1131 F1 25 Piscivorous fishes 4.20 0.1397 0. 8000 4.5000 0.9979 0.080
J P4 2% Generalist predators 4.26 0.0208 0.7000 4.4000 0.9967 0.015
WRE P £ 2% Shrimp predators 4.03 0. 1054 0. 8500 4.5000 0.8917 0.035
PRI Y 128 Planktivores 3.29 0.2761 0. 7000 5.0000 0.9590 0.120
& &M 4625 Crab predators 3.79 0. 0660 1.2000 6.0000 0.9852 0.078
He B2 Other pelagic fishes 3.40 0.6911 0.8078 4.5000 0.9976 0.150
HE K2 12K Other demersal fishes 4.04 0.2079 0.8791 4.9500 0.9828 0.020
H B JEM 425 Other benthic fishes 3.93 0.0998 0.9578 4.9330 0.9527 0.040
HF2 Shrimps 3.02 0.2516 7.6000 28.9000 0.9961 0.080
f#2% Crabs 2.76 0.4651 3.5000 12. 0000 0.9948 0.100
3k JE 2 Cephalopod 3.27 0.3815 3. 1000 8. 0000 0.9327 0. 060
KAYRA 54 Macrobenthos 2.29 8.8000 2.0000 8. 6000 0.5053 /
INBY AR B4 Meiobenthos 2.05 3.3728 9.2800 33.0000 0.5291 /
JK B} Jellyfish 3.08 2.4000 5.0000 20. 0000 0. 3496 0.020
PRIl Zooplankton 2.00 4.0127 25.0000 180. 0000 0.5043 /
PR Phytoplankton 1.00 5.6036 200. 0000 - 0.4991 /
)8 Detritus 1.00 18. 0000 - - 0.3857 /

T SRARER R HA5  , — FORMBLEAETE ,/ FR OG5k

Notes ; Bold parameters were estimated by the model ; Symbols — the corresponding value did not exist and symbol / expressed no statistical data.
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Fig.2 Relative mortality of fishes,shrimps and crabs between autumn 2000 and autumn 2006
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Tab.3 Engrgy transfer efficiency of discrete trophic levels in the Yangtze estuary andadjacent

waters ecosystem between autumn 2000 and autumn 2006

it 6]/ Time 2000 4 2006 4
EIEH Trophic levels Il I} v A% 1 | v \Y
Hz P23 Producer 10.3 4.5 16.4 20.6 7.3 6.3 16 18.3
)8 Detritus 10.4 5.1 17.8 20 9.4 7.9 19.1 18.4
BRI Al flow 10.3 4.7 17 20.3 8 7 17.5 18.4
WEJE BT 5 AU BE AL LE Proportion of total flow originating from detritus 0.47 0.41
WP 72 5L 48R Transfer efficiencies from primary producers 9.10 9.00
6 Ji5 554555 % Transfer efficiencies from detritus 9.80 11.20
TR Total transfer efficiencies 9.40 9.90
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Notes ; Pictures showed the impact on the horizontal functional groups by biomass increase of functional groups on left side. Rectangular graph repre-

sented the positive impact when its upward,and negative when its downward. The rectangular map size showed the strength of the impact.

2.7

Fig.5 Mixed trophic impact on the Yangtze River estuary and adjacent waters ecosystem
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Tab. 4 Comparison between distribution of throughput,biomass and production at discrete trophic levels in the Yangtze

River estuary and adjacent waters ecosystem between Autumn 2000 and Autumn 2006

HIRR PRI L1 S W JSRVIN-S
Trophic Consumption by Predation Flow to Detritus Respiration Throughput
level 2000 4 2006 4= 2000 4 2006 4= 2000 4 2006 4= 2000 4 2006 4=

I 914.5551 882.8514 2 858.467 561.3613 - - 6 553.988 1 959.351
I 94.6217 71.3145 240.3907 248.6127 580.3477 567.7568 915.3878 887.7513
I 4.6259 4.9824 37.7044 26.92 60.5723 45.2468 103.1728 77.5723
v 0.5511 0. 8302 1.441 1.4402 3.7944 3.6007 6.3039 6.1092
Vv 0.0886 0.1384 0.1825 0.2396 0.4939 0.6315 0.8487 1.067
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Tab. 5 Comparison of system statistics of the Yangtze River estuary and adjacent waters ecosystem

between autumn 2000 and autumn 2006

Z¥0 Attribute

PR AESA Y Estimated by Ecopath

2000 4F 2006 4F
ARG R AR (HEREE ) /t - km =2 Total biomass (excluding detritus) 43.2261 26.8942
ZEY A/t - km 2 Total system throughput 7 601 2 953
M/t + km ™ Total capacity 18516.9 9910
B E P/ - km =2 Total net primary production 3415.77 1120.729
FAREE B/t » km 2 Total flows to detritus 3138.219 838.6214
B HER/t + km ~? Total consumption 1036. 035 980. 7836
Sk H/t + km =2 Total export 2 781.882 515.9352
SBAIFIEE/t + km =2 Total respiration 645.2982 617.361
MR/ . km ~2 Total production 3 598 1288
B yr g/t . km 2 Net system production ( NSP) 2 770.472 503.3682
YR Gross efficiency (catch/net p. p. ) 0. 000268 0.000711
WY 178 354 Mean trophic level of calch 3.84 3.45
{5 & Information 1.1585 1.0646
TEHFE %L (FCI) Finn Cycling Index 0.0188 0.0599
SE-H e %42 ( MPL) Finn's mean path length 2.2148 2.5950
5 %0 ( CL) Connectance Index 0.4492 0.4141
ARG 23850 (SOT) System Omnivory Index 0.2557 0.3132
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Study on the Structure and Energy Flow of the Yangtze River Estuary
and Adjacent Waters Ecosystem Based on Ecopath Model

LIN Qun"*, JIN Xian-shi', GUO Xue-wu', ZHANG Bo'

(1 Key Laboratory for Sustainable Utilization of Marine Fisheries Resource,
Ministry of Agriculture, Key Laboratory for Fishery Resources
and Eco-environment, Shandong Province Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Science, Qingdao 266071, China;
2 Fisheries College, Ocean University of China, Qingdao 266003, China)

Abstract; The study was based on the investigations of fishery resources and environment of the Yangtze River Es-
tuary and adjacent waters in autumn 2000 and autumn 2006. Using the Ecopath with Ecosim software, the mass —
balance models of the Yangtze River Estuary and adjacent waters ecosystem were constructed during the two peri-
ods. Based on the two models, the changes of the ecosystem structure and energy flow were compared and analyzed
before and after the sluice of the Three Gorges Dam. The models included 17 functional groups covering the main
trophic flow of the Yangize River Estuary and adjacent waters ecosystem, which were fishes, shrimps, crabs, cepha-
lopod, zooplankton, detritus, phytoplankton, benthos, etc. The results indicated that the total biomass and system
throughput of Autumn 2006 was lower than that of Autumn 2000, and the role of detritus in nutrient regeneration
decreased. The decrease of mean trophic level of catch may be owing to the catch increase of lower trophic level fi-
shes in autumn 2006. Since the Finn cycling index were lower and there were high surplus production, the Yangtze

River Estuary and adjacent waters ecosystem in Autumn 2000 and Autumn 2006 were both in developmental stage.

Key words: Yangtze River estuary and adjacent waters; mass-balance modeling ( Ecopath) ; ecosystem structure ;

energy flow



