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Abstract The Beibu Gulf located in 17°00" ~21°45'N  105°40" ~110°10’E and surrounded by China and Vietnam is a
natural semi-closed sea in South China Sea. Historically the Beibu Gulf supported various commercial recreational and
artisanal fisheries. Many fisheries are now depleted or had experienced substantial declining. In this paper we developed a
mass balance model using Ecopath with Ecosim for the Gulf of Beibu ecosystem in the Northern South China Sea. Input data

were mainly from the information collected in trawl surveys during October 1998 to September 1999. Using the Ecosim
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model we evaluated how the ecosystem may respond to change in fisheries over next 30 years. We considered four fishery
management scenarios which maximized three independent objective functions fishery profits employment and
ecosystem and the combination of the above three objectives Big compromise were simulated with different vulnerability
settings. The results suggest that policy simulation aimed to maximize the economic will increasing all fishing effort of all
fishing sector except demersal trawl should be reduced 43.2% and social strategy were suggested increasing small-scale
fishing effort to satisfy social benefits especially for miscellaneous will increase 3. 48 times on current level maximize
ecological suggested all fishing sector should be reduced drastically or stop. Furthermore policy simulations aimed to
maximize the economic and social goal tend to be sensitive to vulnerability settings whereas maximize ecologic stability and
the compromise scenarios were generally consistent. The maximization of social and economical goals results in the
complexity of ecosystem being decreased high trophic levels species being depleted and low trophic level species being
increased. The maximization of the social strategy has the lowest trophic level 2. 78 of all the strategies considered in this
study. A trade-offs analysis indicates that Big compromise’ strategy would be optimal one which to balances fishery and
resource conservation. These results indicate that developing multispecies harvesting strategies is a complex task and
management goals focusing on different areas are likely to conflict each other. and the initial model conditions can

influence the results also.
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Table 1 Input and output in italic parameters of the Ecopath of Beibu Gulf
P/B )/B
. Catch Biomass . ¢ 4 EE P/Q .
Group ¢ k-2 ¢ -2 a a Trophic level
Benthic producers — 153.00 11.86 — 0.012 — 1.00
Phytolankton — 13.00 231.00 — 0.470 — 1.00
Zooplankton 0.50 9.50 22.00 192.00 0.80 0.115 2.00
Jellyfish 0.04 0.63 8.50 25.04 0.696 0.200 3.00
Small zoobenthos 0.03 7.70 6.14 32.50 0.848 0.189 2.32
Large zoobenthos 0.03 2.67 3.80 12.50 0.95 0.268 2.88
Benthic crustacean 0.4 1.20 4.80 14.50 0.939 0.185 2.98
Penaeid prawns 0.2 1.80 4.90 18.50 0.838 0.265 2.93
Cephalopods 0.3 1.88 3.80 14.37 0.929 0.259 3.09
Small demeral fish 2.1 2.82 4.00 14.50 0.911 0.276 2.76
Large demeral fish 1.6 0.65 1.20 6.00 0.929 0.267 3.62
Small pelegic fish 2.5 0.85 3.90 15.80 0.882 0.247 2.88
Large pelegic fish 1.2 0.65 1.80 8.60 0.963 0.209 3.67
Fish-eating birds 0.00011 0.29 0.09 62.00 0.041 0.001 3.81
Marine mammals 0.0001 0. 00830 0.045 14.76 0.077 0.003 4.04
Detritus — 200.00 — — 0.158 1.00
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Table 2 Value weight settings for the four management strategies
Value weight of component
Management strategies Economic Social Ecological
Economical strategies 1.000 0.001 0.001
Social strategies 0.001 1.000 0.001
Ecological strategies 0.001 0.001 1.000
Big complromise 1.000 1.000 1.000
4%
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Table 3  Social employment weights by fisheries type
3 /
Fishery sector Mean power Job/ catch
Demersal trawls 154kW/ 1
Purse seines T4kW/ 2
, Drift and gills 20kW/ 7
V'S 0.2 0.4 0.6 4
Handhooks 33kW/ 5
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Fig.2 Suggested change of fishing effort for different fishing sector under the optimization strategies with Ecosim. Objective function values are

reported as a percent of the status quo objective function values
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Table 4 Results of implementing close-loop simulation given uncertainly in estimating stock size and change in catchability
It % % % %
“ms
¢ Maximize economic value ~ Maximize social value  Maximize ecosystem stability Maximize all attribute
Net economic value 111 132 104 104
Social value 74 76 78 75
Ecosystem stability 100 100 100 100
Overall value 110 77 100 93
2.3
0.2 0.4 0.6
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