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x1 BRNEEERRERERSAER
Tab.1 The Principal Component Analysis of the major envi-
ronmental factors in Jiaozhou Bay

1 2 3
) T 0.679 0.340 -0.171
) S —-0.923 —-0.030 —-0.002
, Siog 0.905 0.025 -0.059
a NH; 0.305 0.316 0.584
, 2 3 NO; 0.844 -0.095 0.134
NO; 0.821 —0.046 —-0.035
, PO} -0.136 0.025 0.841
zpl —0.095 0.900 —0.096
zp2 —-0.188 0.907 —-0.054
Fz2 RNEARRMEMEER a iRESMERERFRIERES R
Tab.2 Correlation between the size-fractionated Chl.a concentrations and the environmental factors
(um) | I I I
st.2 0.45—2  0.317**Y _0.267* 0.029 0.084 —0.056 0.014 —-0.035 0.189 0.070 0.120 0.073
2—20 0.284** -0.274* 0.073 0.072 -0.104 0.001 -0.105 0.214* 0.168 0.188 0.144
>20 -0.129 —-0.059 0.025 -0.017 -0.113 —-0.089 -0.261* 0.078 —-0.039 0.121 —-0.069
st.3 0.45—2  0.138 -0.157 0.048 0.033 —-0.092 0.062 0.096 0.060 0.032 0.051 0.043
2—20 0.200 -0.167 —0.043 —-0.002 -0.092 -0.007 0.063 0.042 0.043 0.018 0.042
>20 -0.167 0.092 —-0.087 -0.219* -0.070 -0.127 -0.183 —0.055 —-0.047 —-0.053 —-0.047
st.5 0.45—2 0.223* -0.025 0.060 0.008 0.184 0.196 —-0.052 0.129 0.322**  0.024 0.359**
2—20 0.324** -0.303** 0.308** 0.122 0.348**  0.069 0.165 0.217* 0.215 —-0.004 0.231
>20 0.017 -0.167 0.205 0.293**  0.07 0.026 0.060 0.061 0.035 0.032 0.043
st.10 0.45—2  0.194 —0.046 0.261* 0.005 0.302**  0.174 0.078 0.045 0.126 -0.015 0.133
2—20 0.294** -0.193 0.225* 0.014 0.276**  0.143 0.164 0.007 0.168 —0.048 0.173
>20 —-0.285**  0.086 —-0.047 0.041 -0.125 -0.110 -0.145 -0.032 -0.109 —0.055 —-0.104
:n=90 * (P<0.05), ** (P<0.01)
#z3 BMEARMRMER a nEkE SRR FHMBEX DT
Tab.3 Correlation between the percentages of size-fractionated Chl.a and the environmental factors
(um) | I I I
st.2 0.45—2 0.077 -0.024 0.176 0.215* 0.136 0.004 0.185 —0.050 -0.091 —-0.053 —-0.092
2—20 0.258* -0.173 0.084 0.002 0.004 0.132 0.201 0.072 0.166 0.031 0.178
>20 —0.267* 0.174 -0.113 0.039 -0.027 -0.130 —-0.229*  -0.062 —-0.150 —-0.022 -0.162
st.3 0.45—2 0.061 —0.143 0.112 0.046 -0.032 0.063 0.095 0.037 0.032 0.041 0.043
2—20 0.214*  -0.203 0.093 0.198 0.037 0.130 0.242* 0.093 0.043 0.071 0.042
>20 -0.215* 0.222 -0.112 0.197 -0.028 -0.137 —-0.249*  -0.096 -0.047 -0.076 —-0.047
st.5 0.45—2 -0.029 0.080 —-0.057 -0.113 0.031 0.075 -0.101 —0.005 0.027 -0.016 0.052
2—20 0.260* -0.107 0.028 —-0.079 0.196 0.057 0.122 0.163 0.172 0.004 0.172
>20 —0.248* 0.085 -0.014 0.104 -0.199 -0.074 —-0.095 —-0.159 -0.171 0.000 -0.175
st.10 0.45—2 0.080 0.066 0.049 -0.092 0.070 0.122 0.012 0.023 0.031 0.012 0.044
2—20 0.362** -0.150 —-0.063 -0.075 0.164 0.217* 0.199 0.190 0.278* 0.209* 0.264*
>20 -0.371**  0.127 0.047 0.097 -0.176 -0.241*  -0.195 —-0.189 -0.272* -0.204 —-0.261*
:n=90 * (P<0.05), ** (P<0.01)
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) a i 4 1
1 5 1
3 10 1
20°C 20C 10 F4 RMNEARRMEMER a mHESTNELR
SRRt =l M
(Chiang et al, 2002) Andersson  (1994) | REBERMERMEST _
Tab.4 Correlation between the percentages of size-fractionated
Chl.a and the percentages of ammonia, nitrite, and nitrate
: (um)
, st.2 0.45—2 0.054 —-0.058 0.023
2—20 —-0.082 0.003 0.039
' >20 0.071 0.007 -0.042
! st.3 0.45—2 -0.186 0.184 0.125
( ) 2—20 ~0.072 0.031 0.176
, >20 0.180 —0.069 —-0.193
a st.5 0.45—2 0.145 -0.105 -0.123
2—20 0.179 -0.162 —0.089
' >20 -0.210* 0.185 0.117
! st.10 0.45—2 0.140 —0.083 —0.144
(Liu et al, 2—20 0.355%*  _0.354%* 0.132
2005) >20 -0.379** 0.763** 0.165
a Furnas(1983)
5 10 Narragansett ,
a ( ) Sumol/L 10pum
, 80% , lumol/L 10pm
, Malone(1971)
a , 10
a , Maguer  (2009)
L] 1 (>10Mm) 1
, , 7—10pmol/L
5 10 )
50%, (<10pum)

) a 20
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PHYTOPLANKTON SIZE STRUCTURE AND ITS TEMPORAL AND SPATIAL
CHANGES IN JIAOZHOU BAY

SUN Xiao-Xia®, SUN Song"?

(1. Jiaozhou Bay Marine Ecosystem Research Station, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071,
2. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao, 266071)

Abstract On the basis of the monthly observation of concentrations of size-fractionated Chl.a during 2003—2010, the
phytoplankton size structure and its seasonal, annual, and long term changes in Jiaozhou Bay were studied. Results indi-
cated that the micro- and nano-phytoplankton were the main components in the phytoplankton community in Jiaozhou Bay.
The concentration of Chl.a decreased from the north and northeast to the middle and the south of the bay. The seasonal and
annual changes of the size-fractionated Chl.a concentrations were similar in different areas of the bay. The micro- and
nano-phytoplankton showed a seasonal change of double-peak, with the micro-phytoplankton peak in winter and nano-
phytoplankton peak in summer. The percentage of the micro-, nano- and pico-phytoplankton in different areas were similar.
The results of the long term changes indicated that the percentage of the micro-phytoplankton was increasing since 1990s
in the winter, and the nano-phytoplankton percentage increases in the summer. The percentage of pico-phytoplankton sig-
nificantly decreased after 2000. The temperature, the concentration and structure of nutrients were important factors af-
fecting the change of the size fractionated Chl.a in Jiaozhou Bay.

Key words Phytoplankton, Size structure, Temporal and spatial change, Jiaozhou Bay



