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Abstract

The semi-enclosed coastal waters of northeastern Fujian, Sansha Bay, are an
important natural spawning ground for the large yellow croaker (Larimichthys
crocea) in China. The large yellow croaker is an important species for Chinese
fisheries, and depends on a healthy zooplankton population. In this study, the
spatial and temporal variations in speices number and abundance of zooplankton
in Sansha Bay were investigated. Meanwhile the succession of each zooplankton
eco-group and their enviromental adaptation were described. The relationships to
the monsoon induced currents, continental waters and nutrient distribution was
analyzed as well.

According to the capture data, the population of large yellow croaker has declined
since the 1970s, owning to the destroying of wild stocks and overfishing. Despite
the decline, the feeding behavior and diet of large yellow croaker were still poorly
understand, with the exception of three references published in 1960s. It is
necessary and urgent to clarify the feeding strategy to serve as a baseline for
studying the prospective recovery trend of large yellow croaker. So another part
of this study, the dietary composition of large yellow croaker in summer was
described, and compared to the zooplankton and nektonic organisms in the
ambient water.

Zooplankton sampling was carried out in June, August and October 2010, and in
April and May 2011. 579 specimens of stomach contents also the zooplankton
and nektonic organisms in ambient water were collected at same time in June
2010.

A total number of 71 species of zooplankton, not including 28 groups of planktonic
larvae, were identified in five months, which consisted of 19.72% warm temperate
nearshore species, 30.99% subtropical nearshore species and 47.89%

subtropical offshore species. Spatial and temporal changes in the zooplankton



eco-group community structure were strongly influenced by the coastal current
and the Taiwan Warm Current as well as an influx of freshwater from the
mainland.

In April and May, influenced by the coastal current, the water temperature and
salinity were both low, which induced a bottoming-out in the diversity index (H’)
(2.03 and 2.02, respectively) as well as the number of species (17 and 19,
respectively). The zooplankton fauna was exclusively of the warm temperate
nearshore type, especially in April. Both the species number and abundance of
warm temperate nearshore species were high (76.47% and 96.28%,
respectively). Calanus sinicus, one of only a few dominant species in April,
comprised 65.03% of the total abundance of all zooplankton. The simple structure
of the zooplankton fauna comprised only a few species and with a high
contribution made by each of the dominant species in this period was similar to
characteristics noted in the warm-temperate water area north of the Yangtze
River. There were characteristic maximums of both species numbers and
abundance inner waters of the bay induced by the strong mixture of continental
waters and coastal current. The proportion of nearshore species in each station
has no significant difference.

During the June rainy season, a high diversity index (3.12) and species number
(45) were recorded owing to the impact of the coastal current, the Taiwan Warm
Current and a high volume of fresh water input. These were the most influential
factors on the complex taxonomic structure and eco-group composition of the
zooplankton fauna. June also displayed the highest species turnover rate,
reaching up to 69.39%, compared with other months. The dominate eco-group
type changed rapidly from warm temperate and subtropical nearshore species to
subtropical offshore species in this month. Subtropical offshore species
comprised the highest proportion of species (48.89%). Subtropical nearshore

species contributed 73.03% of the overall abundance.



After the rainy season, in August and October, there was a slight decrease in
diversity index and species number, and the water temperature and salinity
increased sharply owing to the strong affect of the Taiwan Warm Current. The
zooplankton community was dominated (in terms of species numbers and
density) by highly diversified subtropical offshore species. Its proportion of
species number and abundance in August were 58.827.14% and 59.94%,
respectively, and species number proportion was 57.58% in October. The
community structure had many more dominant species than in April and May, of
which the vast majority were subtropical offshore species. The characteristics of
the zooplankton community in Sansha Bay were similar to those in the subtropical
water areas of the South China Sea. The number of species and proportion of
offshore species decreased from the open sea to the inner waters of the bay
caused by the influence of the Taiwan Warm Current. While the horizontal
distribution of abundance was affected by the nutrient.

579 specimens of large yellow croaker were collected from the sea near Guanjing
Yang and the stomach contents of each individual were documented. The
occurrence frequency (F%), individual number percentage (N%), weight percent
(W%), and an index of relative importance (IRIl) were calculated. In all, 32 species
in the diet were recorded. The most abundant were decapoda, fish,
euphausiacea, mysidacea, amphipoda,crabs, copepoda, and stomatopoda.
Decapoda (%IRI1=49.14%) and fish (%IR1=20.47%) were the most important prey
groups in the diet. Euphausiacea (%IRI=18.31%) and Mysidacea (%IRI=2.34%)
constituted the second most important prey groups. Leptochela gracilis
(IR1=976.10, %IRI1=35.38%) and Pseudeuphausia sinica (IRI=505.27,
%IR1=18.31%) were the most important prey species. Our data suggest that the
large yellow croaker is carnivorous and feeds primarily on decapods, fish, and
macro zooplankton. The trophic level of the wild large yellow croaker is lower than

nektonic-animal feeders but higher than planktonic-animal feeders. The dominant



species of the zooplankton assemblage was copepoda, primarily Acartia pacifica
(Y=0.14), Labidocera bipinnata (Y=0.09), and Calanus sinicus (Y=0.06). The
percent mean abundance of Euphausiacea and Mysidacea was 0.83%. Fish,
crabs, and decapods were the most abundant nektonic organisms. We
hypothesize that the large yellow croaker exhibits selectivity for food, preferring

small decapods, fish larvae, euphausiacea, and mysidacea to other groups.
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