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摘  要
         

         

三沙湾地处福建省东北部，口小腹大，饵料丰富，是我国重要的大黄鱼

(Larimichthys crocea)产卵场之一。本文根据2010年6月、8月、10月和2011年4月

、5月在三沙湾海域采集到的浮游动物样品，对三沙湾浮游动物种类组成、丰度变

化、优势种和生物多样性开展研究。结合海域水质、水文条件，对浮游动物的生态

类群组成及其对温度和盐度的生态适应性进行了分析。探讨了浮游动物生态类群结

构的时空变化及其与水团和营养盐等的相关关系。并根据2010年6月大黄鱼胃含物

样品，对夏季大黄鱼幼鱼饵料食物组成及其食性进行研究，初步探讨了大黄鱼的摄

食选择性机制。力求进一步了解三沙湾海域浮游动物群落结构，浮游动物生态类群

的生态适应性，特别是三沙湾产卵场附近大黄鱼幼鱼的摄食习性及其饵料环境的健

康与否。主要结果如下：

5个航次共鉴定浮游动物71种（不包含28类浮游幼虫（体）），分别隶属于桡足类

、水母类、糠虾类、十足类、磷虾类等10个大类。桡足类42种，为最优势类群。生

态类群以亚热带近海种和亚热带外海种居多。

4-5月，浮游动物种数少，分别为17种和19种。丰度低，尤其5月丰度最低仅7.83个

/m3。生物多样性指数H’低，分别为2.03和2.02。优势种单一，丰度高；4月中华

哲水蚤(Calanus sinicus)丰度占总丰度的65.03%；5月中华哲水蚤和纳嘎箭虫

(Sagitta nagae)丰度共占该月总丰度的40.74%。生态类群以暖温带近海种为主

，亚热带近海种逐渐增多；4月暖温带近海种种数百分比为76.47%，丰度百分比为

96.28%；5月暖温带近海种种数百分比为42.11%，丰度百分比为48.28%。种数和丰

度的平面分布高峰区，4月出现在西北侧湾顶水域，5月高峰区推至东侧靠近湾口水

域。近海种种数比例和丰度比例的空间分布差异较小。

6-10月，浮游动物种数多，6月45种，8月43种，10月33种。丰度高，特别是8月

，丰度达182.23个/m3，远高于其他4个月。各月生物多样性指数H’高，分别为

3.12、3.09和2.86。优势种较多，包括真刺唇角水蚤(Labidocera euchaeta)、太

平洋纺锤水蚤(Acartia pacifica)、背针胸刺水蚤(Centropages

dorsispinatus)、驼背隆哲水蚤(Acrocalanus gibber)、精致真刺水蚤(Euchaeta
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concinna)、百陶箭虫(S. bedoti)和中华假磷虾(Pseudeuphausia sinica)等，但

单一优势种丰度并不突出。生态类群以亚热带种为主，其中，亚热带外海种在8月

比例最高；6月，亚热带近海种种数百分比为37.78%，丰度百分比为73.03%，亚热

带外海种种数百分比为48.89%，丰度百分比为17.12%；8月，亚热带近海种种数百

分比为33.33%，丰度百分比为38.87%，亚热带外海种种数百分比为57.14%，丰度百

分比为59.94%；10月，亚热带近海种种数百分比为39.39%，丰度百分比为

52.55%，亚热带外海种种数百分比为57.58%，丰度百分比为46.76%。种数平面分布

，呈湾顶向湾外海域逐渐增多的趋势。丰度平面分布，在湾内北部水域出现高峰区

。近海种种数比例和丰度比例的空间分布差异大，湾内西北水域近海种种数和丰度

比例较高，湾外站位近海种种数和丰度百分比极低。

研究表明，三沙湾海域浮游动物在5、6月间变化显著。4-5月在浙闽沿岸流影响下

，海区普遍低温低盐，浮游动物群落结构与我国长江口以北一些暖温带海湾相似

，种数少、丰度低、优势种单一且丰度高，生态类群以暖温带种为主。种数和丰度

高峰区分布受大陆冲淡水与浙闽沿岸流交汇锋面位置影响较大，近海种比例空间差

异小。6月湾外海域浙闽沿岸流强度迅速减弱，受台湾暖流强烈影响，高温高盐水

团携带一部分亚热带种和外海种进入湾内，6-10月浮游动物群落结构与南部亚热带

海湾相似，种数多、丰度高、优势种多且单个优势种丰度均较低，生态类群以亚热

带种为主。丰度高峰区分布受湾内营养盐高低影响，种数高峰区分布受台湾暖流影

响，近海种比例空间差异大。

共采集大黄鱼样品579尾，体长范围11-242mm，平均136.38mm，主要分布在120-

150mm之间，体长200mm以下大黄鱼占97.75%，基本为大黄鱼幼鱼。

大黄鱼胃含物共鉴定食物种类32种（不包含无法鉴定到种的饵料），分属4门12大

类（不含浮游幼体）。十足类（IRI=1355.92）相对重要性指标百分比占

49.14%，为大黄鱼最重要的食物类群。细螯虾(Leptochela gracilis，

%IRI=35.38%）和中华假磷虾(%IRI=18.31%)为最主要的食物种类。

大黄鱼对食物类群的选择指数由高到低分别为，磷虾类(E=0.81)、糠虾类

(E=0.78)、口足类(E=0.77)、十足类(E=0.65)、蟹类(E=-0.03)、鱼类(E=-0.05)和

桡足类（E=-0.99）。胃含物中食物种类和海区中生物种类的相似性，磷虾类和糠
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虾类相似性高达1，十足类在0.71左右，鱼类和蟹类的相似性较低，分别为0.06-

0.52和0.14-0.54。

结果表明，大黄鱼食物种类繁多，类型广泛，既摄食浮游动物，也捕食游泳动物。

大黄鱼摄食选择性较高，对浮游动物体现在类群间的选择，偏向于摄食磷虾类和糠

虾类等体型较大的类群，类群内部各个种间几乎没有选择性。对于游泳动物则主要

体现在类群内部具体种间的选择摄食，偏向于捕食个体小，易于被捕食的小型虾、

蟹类，或仔、稚、幼鱼，如棱鮻(Liza carinatus)和大黄鱼幼鱼。

         

关键词：浮游动物；生态类群；大黄鱼；食性；三沙湾
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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
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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.
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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 (IRI) 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 (%IRI=49.14%) and fish (%IRI=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

(IRI=976.10, %IRI=35.38%) and Pseudeuphausia sinica (IRI=505.27,

%IRI=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
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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.
         

Keywords: Zooplankton; Eco-group; Larimichthys crocea; Feeding habit; Sansha

Bay
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