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THE STRUCTURE, ABUNDANCE AND THEIR SEASONAL
VARIATION OF FISH COMMUNITY IN THE
CHANGJIANG RIVER ESTUARY*

Lu Jiwu, Luo Bingzheng, Xue Pin, Yang Weixiang,
Huang Songfang and Lan Yonglun

(Institure of Oceanology, Academia Sinica)

ABsTrRACT

From September 1985 to August 1986, the specimens of the fish community in the Chang-
jiang River Estuary were sampled monthly at 30 stations using paif trawl, and-the synchro-
nized surveys of main environment factors were made. Studying results showed that the Chang-
jlang River Estuary was a relatively independent brackish water system, rich in fresh runoff,
silt and nutrient salts, with high primary productivity, various and abundant planktons and in-
vertebrates, and changeable sedimentary environment, which provided fishes with complicated
and variable environmental conditions and ample food foudation. The temporal and spatial
distributions of fishes were controlled by the interactions of physical and biological factors.

A total of 162 species, of 893,400 fishes and of 12,300 kg were caught during the samp-
Iing period. In the fish commnity, the most important families, in order of species numbers,

* Contribution No. 2035 from the Institute of Oceanology, Academia Sinica.
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were Sciaenidae (8%), Tetrodontiae (6.8%) and Engraulidae (5.6%), but according to the
sequence of abundances, were Engraulidae (32%), Mugilidae (24%) and Sciaenidae (23%%).
The species-abundance relationship in the fish community accorded with log-normal distri-
bution, can be expressed by the equation Y = 27¢~"#R*  For avoiding difference between
abundance of weight and inviduals, their geometric meéan (&/W + %) was adopted as syn-
thetic abundance. On the basis of the synthetic abundance and temporal-spatial distribution of
fishes, fishes in the community were well defined with dominant, common, scarce and rare
species. The nine dominants only accounted for 5.6% of species number, but amounted to 91.6%
of synthetic abundance and their temporal-spatial distributions were most widely spread. The
dominants were not always abundant, varying alternately from each other. The dominants were
almost juveniles, whose average weight was only 11.lg, so the Changjiang River Estuary is an
Important nursery area. .

Owing to the obvious seasonal changes of abiotic and biotic environmental factors in the
estuary, the species number and abundane of fish community showed marked seasonal fluctu~
ations, which peaked in autumn and summur but dropped in winter, and the species composi-
tion varied frequently, and drastically from September till December. The relation of rotal
numbers of the community and environments was not very closely and directly related, but gover-
ned by inherent laws, namely fishes of various fish fauna types have their respective interelation
with environment factors. In the fish fauna of the estuary warm water fishes and warm tempera-
ture fishes accounts more than the cold temperature fishes (they were 44%, 46%, 4% in species
number and 52%, 46%, 1% in abundance). However, fluctuating rhythms of every faunal types
were variant, regression analysis appeared that they had different relation to environment. The
seasonal trends in relative abundance and species number (percentage) of ‘warm water fishes
were significantly and positively correlated with temperature and runoff, and significanty
related to salinity, but warm temperature and cold temperature fishes were just contrary to
them. A certain fish of faunal type might distributed in wider temperature range, but its indi-
viduals may in much narrower temperature range.

On the basis of adaptability to salinity and their habits, the fishes in the estuary could be
grouped into several ecological types, euryhaline, stenochaline, mixohaline (estuarine or resi-
dent), fresh water and diadromous fishes. Stenohaline fishes were absolutly dominamt in species
number (68.5%), but the abundances of euryhaline fishes were the highest (63.4%). Mixohaline
fishes were in the middle, diadromous fishes were lower and the fresh water fishes were the lowest
in both species number and abundance. The results of regression analysis indicated the relationship
between the variours ecological type fishes amd the environments were not so close as the fauna
types, but their spatial distibutions were restricted by salinity. Most indivaduals of each eco-
logical type lived in its optimum salinity range, even if the most widely distrbuted mixohaline
and euryhaline fishes were in much narrower salinity range.

According to their feeding habit, the species number of benthosfeeder fish accounts for
the most (45.1%), but the zooplankton feeder was the most abundant (56.4%), the predacious
fish was fewer and the phytophage was the fewest. The food habit of fishes in these waters is
very complex and needs further study.

The characteristics of structure and abundiance of the fish community is the result that
fishes have been adapting themselves to environment for a long period. Once there are bigger
changes in environment factors, the fish community will be, affected and its structure and
adundance will take place too. the paper provides a precious baseline for futher study.



