22 6 Vol. 22,No. 6
2002 6 ACTA ECOLOGICA SINICA Jun. ;2002

2000~2001

1.2 2.1 % 2 1 3
’ ’ ’ s

(1. s 510632;2. s 515063;3. Aquaculture Research
Station, Louisiana State University, LA 70820, USA)

:2000 7 20001 7 s 29 57 3 3
N s Paracalanus crassirostris.
Oithona brevicornis O Penitia avirostris . 62.7%.
s s 6~10 s
1 o s o s
115.7 mg » dw / m?, 6.8X10%nd/m?,

°

Community Structure and Temporal and Spatial Distribution of

Zooplankton in Zhelin Bay, China(2000~2001)
JIANG Sheng', HUANG Chang-Jiang”'*, CHEN Shan-Wen?, ZHOU Kai', DONG Qiao-
Xiang® (1. Institute of Aquatic Ecoscience, Ji'nan Universitys Guangzhous 510632, Chinas 2. Marine Biology Lab.
Shantou University, Shantou, 515063, China; 3. Aquaculture Research Station, Louisiana Agricultural Experiment
Station, Louisiana State University Agricultural Center, Baton Rouge, Louisiana 70803, USA). Acta Ecologica Sinica,
2002,22(6) : 828~ 840.
Abstract: Zhelin Bay is one of the most important bays for marine culture in Guangdong Province of China.
Due to the increasing human population and mariculture in the last 10 years, the ecological environment
has changed dramatically. Although Phaeocystis blooms of 1997 and 1999 had brought the serious
economic loss and ecological damage to this area, few studies were followed. To understand why
Phaeocystis blooms frequently hit this area and how the increased marine culture affects this ecosystem., we
have investigated the temporal and spatial distribution of phytoplankton, zooplankton, nutrients, and
other biochemical parameter since May 2000. This paper describes an annual (7/2000~7/2001) variation
of the community structure and temporal and spatial distribution of zooplankton in Zhelin Bay.

Water samples were collected from eight stations weekly (March to November) or biweekly
(December to February). Sampling was scheduled to cover the period around high tide (£1.5h). In each
station, water samples for zooplankton analysis was collected by double vertical hauls of a JP-2 net

(200pm) from the bottom to the surface. Two batch samples were collected each time. One batch was
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fixed immediately with formalin (5% in the samples) in situ and then transferred to laboratory for species
identification and biomass analysis. Thereinto, copepod, and cladocera were identified to species, others
such as hyperiidea, euphausiacea, mysidacea, polychaeta, chaetognotha, tunicata, medusa were identified
to genus. The other batch was used for dry weight measurement. Samples were filtrated through GF
without fixation, rinsed with 6. 5% isoosmotic ammonium formate, desiccated with the vacuum pump, and
dried in the oven at 60 C for 24 h. Then they were cooled to indoor temperature in the desiccator, and
measured with OHAUS analytical balance.

Our investigation found 57 copepods, three cladocera, and others such as hyperiidea, euphausiacea,
mysidacea, polychaeta, chaetognotha, tunicata, medusa, and planktonic shrimps. In terms of individual
biomass, copepod accounted for 66. 3% , planktonic larvae accounted for 13.1%, cladocera accounted for
10. 7%, and the rest accounted for 9.9%. The dominant species in the Zhelin Bay are Paracalanus
crassirostris, Oithona brevicornis. Penilia avirostris, Calocalanus pavoninus and Euterpe acutifrons. Based
on their ecological and distributional characteristics, copepod and cladocera can be classified into four
ecotypes: estuarine species, nearshore and warm-water species, nearshore and warm-temperature species »
and offsea extensive species.

Based on the data of copepod and cladocera only, species abundance increased from 26 species in the
inner bay (Station 4) to 47 at the outer bay (Station 7). Temporally. the highest abundance was found in
August (38 species) and the lowest was in January (17 species). In all identified copepod and cladocera,
there were 45 species with body length smaller than 1.3 mm, which accounted for 75.0% of the total
species abundance. Particularly. the body lengths of most dominant species were less than 0.6 mm.
Therefore, micro-zooplankton dominated the zooplankton community in Zhelin Bay.

The annual average dry weight increased from the inner bay (47.3 mg/m?® at Station 4)to the outer
bay (211.8 mg/m?® at Station 7) . Monthly average dry weight ranged from 19.4 mg/m® in January to
264.1 mg/m’ in May with the annual mean of 115.7 mg/m’. It also exhibited two peaks during our
investigation period: the biomass was low in January (19.4 mg/m®), but increased from February with
water temperature and phytoplankton abundance, and it reached the first peak in May (264.1 mg/m?),
which was associated with the biomass of Noctiluca scientillans, then it decreased until reaching the second
peak in September (224.4 mg/m?*).

Biomass expressed as individual number increased from 2. 4 X 10%nd. /m® in the inner bay (Station 4)
to 13.4X10%ind. /m?® at the outer bay (Station 7). The large-scale filter-feeding oyster culture and marine
fish culture were suspected to be the reason for the low density of zooplankton in the inner bay. Monthly
average varied significantly. It peaked in September (17.8 X 10%ind. /m®) and decreased to the lowest in
January (0. 63 X 10°ind. /m?*). It was also found to be positively correlated to water temperature (P <
0.0001, r=0.696). The annual average was 6. 8X10% ind. /m”.

Individual numbers of Paracalanus crassirostris accounted for 51. 1% of total copepod, 33. 8% of total
zooplankton, and its site distribution were positively correlated to total zooplankton (P <C0.0001, r=
0.903). Therefore, the horizontal and seasonal distribution patterns of Paracalanus crassirostris implied
the distributional patterns of zooplankton. The phytoplankton data in this investigation suggested a
positive correlation between Skeletonema costatum and the total phytoplankton. Whether there is feeding
preference for Skeletonema costatum of Paracalanus crassirostris requires further study.

Key words:Zhelin Bay; zooplankton; community structure; temporal and spatial distribution
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Table 1 Percentages of zooplankton individuals in different seasons in the investigated areas
Co Planktonic  Planktoni
anktonic anktonic
Time (year-month) Copepod Cladocera Tunicata Chaetognotha Polycheata . © ’ Others
shrimps larvae
2000-08 54. 60 14.59 11.53 0.63 0. 62 0. 37 15. 60 2.06
2000-11 69. 06 16.93 2.52 1. 36 0.78 1.42 7.79 0.14
2001-02 82.38 2.77 0.78 2.73 3. 14 3. 54 3. 64 1.02
2001-05 58. 95 8. 43 1. 88 1.78 1. 36 0.48 25.47 1. 65
AMP 66. 25 10. 68 4.18 1.63 1.48 1. 45 13.13 1.22
* N . . . . Planktonic shrimps refers to

euphausiacea, mysidacea, sergestidae and acetes. Others included medusa, hyperiidea and rotatoria. AMP  Annual

mean percentage
C 4, )
S, s 26 9 S, ,
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Table 3 Comparison of community structure of zooplankton between Zhelin Bay and other bays

Net Total Total
Location Investigated diameter Copepod individuals biomass * Abstracted
time (pm) species (ind. /m*®) (mg/m?) from
Dongshan Bay 1988-05~1989-02 ~450 50 80.5 147. 00 (z0]
Sansha Bay 1988-05~1989-02 36 89.1 116.52 fz1]
Xinghua Bay ~ 1988-05~1989-02 — 37 — 116.75 21]
Jiuzhen Bay 1988-03~1989-11 — 35 185.5 310.0 fz2]
Gulf of Agaba 1994-07~1995-05 55 31 4.0X10° — T. Khalill23
Bombay Harbor 1985-08~1986-10 300 46 2.1x10° N. Ramaiaht2t]
Mediterranean coast  1984-01~1985-12 200 30 1.5X10° — I. Siokoul#!
Zhelin Bay 2000-07~2001-07 200 57 6.8x10° 115.67

*

’

20%13)) . The biomass in other

bays refers to wet zooplanktonic weight, but that in Zhelin Bay refers to dry zooplanktonic weight ( the dry zooplanktonic

weight was about 20 percent of its wet weight'13)),
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