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Tab. 1 Comparson of catch of large inverteébrates from 8 sampling stations in Jiaozhou Bay in August beween 1981 and 1993
1981 8 1993 8 (%)
0513 3509 660 81.2
0711 3513 680 80. 6
0713 3277 269 91.8
0715 1712 847 50.5
0913 3787 1123 70.3
0915 2334 509 78.2
0917 4002 424 89.4
0919 3143 820 73.9
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PREDICTION OF LONG TERM CHANGE OF ABUNDANCE OF LARGE
INVERTEBRATES IN THE JIAOZHOU BAY, YELLOW SEA

LIU Ru+Yu(J. Y. Liu), HUANG Bo, XU Feng-Shan, LI Xiae-Hong
(Institute of Oceanology, T he Chinese A cademy of Sciences, Qingdao, 266071)

Abstract The shalow waters along the Yellow Sea coast are rich in large economic invertebrates such as
the decapod and stomatopod crustaceans and cephalopod molluscs which are main catches of local fisheries.
Most species of t hese groups spawn in shallow coastal waters in late spring or early summer by May, the new
born juveniles feed and grow fast in summer and autumn when water temperature is comparatively high. Some
of them migrate to offshore w aters w here food organisms are rich. Most of them may grow up into the recruit-
ment stock and the peak of their abundance appeared generally in August. Recent over exploitation of coastal
fishery resources by growing fishing effort resulted in great change of abundance and stock size of most species
of these invertebrates. The stock size of most of these economic species decreased obviously in recent years as
compared with those data obtained in the 1980 s excepting certain species whose stock size seems to be in-
creased. T he present paper predicts the trend of the long term change in abundance of the main species of large
invertebrates by the functions based upon the trawling data obtained in May and August of 1981, 1985, 1989
and 1993. The functions simulating the trend of this change in May, model (1), and in August, model (2),
are developed as follows:
X = — 4275.244¢ 43020661 L 5507 244 (1)
X = - 112669 "% 1 14456, 9 (2)
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Where X is individual number, ¢ is time ( year) .

A ccording to model (1) and Fig. 1, the number of individuals of these invertebrates show a declining
trend since 1985, when an average catch of 1480 ind. /( net* h) in 1989 decreased to 1076, in 1993 to a low of
556. T he most obviously decreased number may be seen in Charybdis japonica, Sepiella maindroni, Sepia
esculenta and Fenneropenaeus chinensis. The decrease of brood stock of Sepiella in May resulted in the de-
crease of its number of individuals in August.

Based on the model (2) and Fig. 2, similar results have been seen with the exception of Loligo spp. the
catch of which increased somewhat in 1989 and 1993 after its decrease in 1985.

Overfishing of the matured females of Fenneropenaeus chinensis in April in the year resulted in the de-
crease of the abundance of its broodstock in May and the new born young shrimps in A ugust. Different results
may be seen in the change of number of the predator species Oraitosquilla oratoria and the non-economic sea
urchin Tem nopleurus toreumaticus. The stock size of the former species increased distinctly in recent years.
T he number of individuals of it in Augustis 17, 164, 265 and 88 in 1981, 1985, 1989 and 1993 respectively.
T he increase in number of individuals is distinctly the result of overfishing and the change of ecosystem strue-
ture in the related coastal waters; the decrease in number of its competitor, the predator fishes, and the in-
crease of food organsms may increase t he stock size of the mantis shrimp. Overfishing of traw ling fishery dam—
aged not only the living resources, but also destroyed the bottom environments, the habitats of most bottom
dwelling organisms, and resulted in the decrease of stock density of certain non-economic species such as the
sea urchin Temnopleurus toreumaticus, the total catch of it decreased from 3190, 8474 and 2027 in 1981,
1985 and 1989 respectively to 631 ind./ (net* h) in 1993.

The data listed in Table 1 have shown the decrease of total relative catch of large invertebrates from each
sampling stations.

The results of this study have shown that the decrease of stock size of large invertebrates is due to over
exploitation. The predicted change trends of the invertebrate resources in the studied area indicates that the
following effective measures to enhance the management of fishing activities and the preservation of fishery re-
sources in the Yellow Sea should be immediately adopted for the maintenance of their sustainable development:

1. To decrease the fishing effort in coastal areas by cutting off or restricting the number of small fishing
boat;

2. Toforbid the catching of the broodstock (spawning stock), the juveniles and young stages of economic
important species of large invertebrates in their spaw ning and nursing areas;

3. To postpone the open time of autumn catching season of restocked (released) Chinese shrimp, Fen-
nerop enaeus chinensis, from August 25 to September 10 ( the fast grow period) in the Yellow Sea and Bohai
Sea.
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