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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 marine culture in the last 10 years the environment has changed
dramatically. Although Phaeocystis blooms had brought tremendous economic loss and ecological damage to this
area in 1997 and 1999 few studies followed and there are no previous investigations of phytoplankton. To
understand why Phaeocystis blooms frequently hit this area and how the increased marine culture affects this
ecosystem we investigated the temporal and spatial distribution of phytoplankton zooplankton nutrients trace
elements dissolved oxygen etc. from May 2000. This paper describes the distribution of phytoplankton
communities in a 1-year period 2000-05~2001-05 .

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 . At each station water
samples were collected from 0.5 m below the surface and 0.5 m above the bottom using a 5-L HQM-1 sampler.

Fach sample 1 L. was fixed with acid lugol solution in situ and concentrated to 30100ml based on different
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densities. Species were analyzed with the Zeiss microscope and a 1-ml Sedgewick-Rafte counting frame was used

for cell counting. Most organisms were identified to species but a few were clustered into higher classes. Because

Zhelin Bay is shallow mean depth 4.8m and the water is well-mixed the data were recorded as the average of

samples from surface and bottom unless otherwise indicated. The diversity index H’  max-diversity index
H',.« and evenness J were calculated according to Shannon-Weaver 1949 and Pielou 1969 .

Among 153 taxa recorded diatoms 114 accounted for 74.5% followed by dinoflagellates 36
chrysophyta 2 and cyanophyta 1 . In terms of cell number diatoms contributed 99.1% of the total biomass
while dinoflagellates only had 0.78% . Diatoms were present throughout the whole year but dominant species
varied by season spring was dominated by Leptocylindrus danicus —Pseudonitzschia pungens Thalassionema
nitzschioides and Chaetoceros curvisetus summer was dominated by Fucampia zoodiacus and C. affinis
autumn was dominated by P. pungens T . nitzschioides and Melosira sulcata and winter was dominated by
M. sulcata. Skeletonema costatum was abundant and dominated throughout the whole year.

Species abundance increased from 51 species at the inner bay station 1 to 91 at the outer bay station 7 .
Temporally phytoplankton reached the highest abundance of 86 species in June and dropped to the lowest of 26
in January. The density of phytoplankton also increased gradually from 1.6 % 10° cells L in the inner bay station
1 to 6.7 X 10° cells L at the outer bay station 7 . However the horizontal distribution of nutrient was
inversed with phytoplankton abundance. We suggested that the large-scale filter-feeding oyster culture and high
turbidity in the inner part of Zhelin Bay could be responsible for the low density of phytoplankton and high
nutrients in the inner bay.

Phytoplankton density also showed significant seasonal changes. Mean density in the investigated area was
low in January 2.1X10*cells L but increased from February along with water temperature. Its peak reached
t01.1Xx10° cells L in July. Generally phytoplankton blooms in spring and autumn in subtropical regions. In
Zhelin Bay however the highest density was in July and August ranging from 6.4 X 10° to 1.1X<10° cells L
which resulted in a positive correlation » = 0.594 P < 0.0001 between phytoplankton and water
temperature. In fact the density was not low in spring March - May ranging from 1.3 t0 5.6 X 10° cells L
but the vigorous growth of S. costatum in the warm season July-August made the total cell number of
phytoplankton higher in summer.

In Zhelin Bay S. costatum accounted for 58.7% of the total biomass in cell number and it positively
correlated to the total biomass » = 0.909 P < 0.0001 . Therefore the horizontal and seasonal distribution
patterns of S. costatum dominated the patters of the total phytoplankton. S. costatum accounted for a higher
percent of the biomass at the inner bay than that of the outer bay. Combined with our findings in the nutrient
cycle and previous studies we concluded that water with rich-silicate low salinity and high turbidity at the inner
bay was more conductive to the growth of S. costatum than to other species.

The diversity index H = 1.9 and evenness J = 0.47 of the phytoplankton communities in Zhelin Bay
were much lower than those in most bays along the southeastern coast of China. This finding suggested that
increasing blooms of a few species would greatly change the community composition of phytoplankton. For
example S. costatum bloomed at station 8 with a density of 5.5>X10° cells L on 23 July 2000 and accounted
for more than 99% of the total biomass in cell number.

Key words Zhelin Bay phytoplankton community Skeletonema costatum bloom
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Table 1 Annual average of diversity '~ max-diversity H',,. and evenness | of phytoplankton in each station in the

investigated area

number of Skeleonema costatum and its percentage in total

Stations S S, S; S, Ss S S; Sg Averages
H’ 1.87 1.81 1.94 1.72 1.92 1.68 1.94 2.30 1.9
H 3.86  4.24  4.48 422 4.15 435 478 4.76 4.36
J 0.49 0.46 0.46 0.43 0.51 0.42 0.41 0.50 0.46
2.5.3
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3.1
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Table 2 Comparison of total number diversity and evenness of phytoplankton between Zhelin Bay and other sea areas

. . Phytoplankton total number L H J
Sea areas Time 4 Diversity Evenness Reference
X 10* cells L
@ 1990-051991-02 0.089 3.57 0.53 1995 27
® 1988-051989-02 0.999 — — 1996 28
® 1991-011991-12 3.91 2.37 0.51 1996 14
® 1993-081994-05 115 0.78 0.28 1998 29
© 1996-051997-01 0.188 2.86 0.55 1999 15
© 1990-051990-10 5.07 — — 2000 30
Kuwait coast  1994-071995-04 1.73 3.07 0.89  Bu-Olayan 2001 30
@ 2000-052001-05 35.95 1.91 0.47 this paper

(DDayushan island @Dongshan bay @ Tongan bay @Majian bay @Meizhuo bay ©Zhuoshan islands @DZhelin bay
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