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Fig. 1 Sampling sites in Jiaozhou Bay
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Tab.1 The characteristics of temperature,salinity,Chlorophyll a concentrations, nutrient concentrations and structures
of surface water in Jiaozhou Bay during the survey
4% a/ DIN/ PO,/ SiO; / DIN/ SiO; / SiO;/
i ] ZH mEE/ C hE
pge L1 ymole L' pmol+ L7 pmol » L1 PO, DIN PO,

2010 4E 4 H G 7.0 6~10.67 29.69~31.75 1.47~16.42 5.33~96.06 0.05~1.01  0.32~8.23 21.4~312.9 0.03~0.16 2.66~33.5
Tl 8.7311.26  31.31+0.58  3.8043.94 25.79430.65 0.28+0.30 2.22+2.57 111.8475.0 0.10+0. 04 9.60+7. 62
2010 4E 6 H JuE 17.60~22.24 28.81~31.49 1.29~5.74 2.74~129.18 0.14~2.60 0.91~16.31 14.3~76.3  0.05~0. 33 1. 84~11. 83
FHE 20.1841.76  30.9840.74  3.10%1.42 35.17+42.18 0.7240.84  4.11£4.85 45.1%+18.3  0.17£0.08 6. 86+2. 66
2010 4£ 8 H VO 24.13~24.75 28.23~30.81 1.49~10.83 5.76~28.99 0.12~0.65 2.19~17.52  15.0~200 0. 24~0. 60 7.71~120.7
I 24.3240.15 29.6740.74  3.65+2.77 13.624 6.98  0.34£0.15  5.58£4.09  53.8%52.8  0.3940.08 23.5430. 4
2010 410 A JuE 12.95~18.35 29.01~30.97 0.47~1.57 5.85~65.61 0.04~1.70  0.99~8.39 31.2~151.8 0.10~0.21 3.07~7.99
M 15.58+2.04  30.44£0.66 1.02 £0.28 21.89£18.83 0.51+0.49  2.9442.45  54.8+34.5  0.1440.03 8.00+7. 36
201141 H bl —0.49~3.88 30.41~31.56 0.06~3.22 3.86~27.87 0.03~0.13 0.00~0.18 81.0~503.1 0.00~0.03 0.10~3. 23
FHME 1L.71£1.60  31.35%0.33  1.6420.81 11.13%£8.21 0.0520.02  0.0940.06 224.1£144.3 0.0140.01 1.65+1. 11
2011 4£ 3 H BiAz] 3.78~5.78 30.16~31.59 0.61~12.82 4.79~45.59 0.07~0.73  0.16~4.18 41.6~181.1 0.01~0.09 1.23~12.6
EE 4.5940.63  31.2440.42  3.88+3.49 13.47413.13 0.24+0.19  1.00+1.19  71.2+40.9  0.0540.02 3.67+2.92
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Fig. 2 The temporal and spatial variations of surface seawater temperature ( C) during the survey
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Fig. 3 The temporal and spatial variations of surface seawater salinity during the survey
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Fig. 4 The temporal and spatial variations of DIN concentrations (pmol/L.) during the survey
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Fig.5 The temporal and spatial variations of PO, concentrations (pumol/L) during the survey
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Fig.6 The temporal and spatial variations of SiO; concentrations (pmol/L) during the survey
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Tab.2 Analyzing the opportunity of nutrient limitation

in Jiaozhou Bay

‘ i PR A7
i ] SRR BRI A Y
2010 4 H N HBRHIEHE T N/P<C10,Si/N>1 0
DIN<1 ymol/L 0
PoRHIRHIK T N/P>22,Si/P>22 0
PO, <<0. 1 pmol/L 26.7
Si MERHIH T Si/P<<10,Si/N<1 73.3
Si0; <2 pmol /L 60. 0
2010 4E 6 F1 NOBRHIET  N/P<10,Si/N>1 0
DIN<{1 pmol/L 0
PRHIRHIHET  N/P>22,S/P>22 0
PO, <<0. 1 pmol/L 0
SioMBRHIR T Si/P<{10,Si/N<{1 87
Si0;<<2 pmol /L 53.3
2010 4E 8 H N AMRHIHET  N/P<<10,Si/N>1 0
DIN<C1 pmol/L 0
PRMRHEF  N/P>22,Si/P>22 20
PO, <<0. 1 pmol/L 0
Si FERHHE T Si/P<10.Si/N<1 40
Si0;<<2 pmol/L 0
2010 4E 10 A NARRHIHE T  N/P<<10,Si/N>1 0
DIN<1 ymol/L 0
P RBRHIAT  N/P>22,Si/P>22 6.7
PO, <<0. 1 pmol/L 6.7
Si FRRHHEF  Si/P<<10,Si/N<1 86. 7
Si0;<<2 pmol/L 46.7
201146 1 NOHBRHIET  N/P<10,Si/N>1 0
DIN<C1 pmol/L 0
PAHMRHIR T N/P>22,Si/P>22 0
PO;<<0. 1pmol/L 93.3
SiHREIEF  Si/P<<10,Si/N<(1 100
Si0;<<2 pmol /L 100
2011 4E 3 4 NOBRHIE T N/P<{10,Si/N>1 0
DIN<{1 pmol/L 0
P RBRHHETF  N/P>22,S/P>22 0
PO, <<0. 1 pmol/L 14.3
SiOMBRHIE T Si/P<C10,Si/N<1 92.3
Si0;<<2 pmol /L 84. 6
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Fig. 7 The temporal and spatial variations of Chl a concentrations (pg/L) during the survey

£3 RMEHEE o RESHEEFHEXMES A (Pearson 18X REL)

Tab.3 The correlation analysis between Chl a concentrations and environmental factors in Jiaozhou Bay (Pearson correlation index)

s} [i] SST SSS DIN PO, SiO; N/P Si/N Si/P
2010 4 4 H 0. 166 —0.121 0. 109 0. 027 —0.092 0.219 —0.580" —0.224
2010 4F 6 H 0. 205 —0. 397 0. 422 0. 488 0. 431 0. 055 —0.502 —0. 395

2010 4 8 A 0. 494 —0.628* 0. 476 —0. 206 0.617* 0. 479 0.667* " 0. 556"
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ing|a] SST SSS DIN PO, SiO; N/P Si/N Si/P
2010 4F 10 A —0.723" " 0. 044 0.514 0. 527 0.523 —0. 358 —0.316 —0.106
201141 H 0.642* 0.073 —0.141 0.151 0. 257 —0301 0.526 0.273
2011 4¢3 J 0.779* * —0.941" 0.898" 0. 669 0.900* * 0. 227 0.733" 0. 566
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Temporal and spatial variations of chlorophyll a and environmental
factors in Jiaozhou Bay in 2010—2011

Wang Yujue',Liu Zhe® ,Zhang Yong' , Wang Min® , Liu Dongyan'

(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation ,Yantai Institute of Coastal Zone Research ,Chi-
nese Academy of Sciences ,Yantai 264003 ,China; 2. College of Environmental Science and Engineering ,Ocean University of China ,
Qingdao 266100,China; 3. College of Marine Life Science ,Ocean University of China ,Qingdao 266100, China)

Abstract: Temporal and spatial variations of surface seawater temperature (SST), salinity (SSS), nutrient concen-
trations and chlorophyll @ concentrations were studied in April, June, August and October 2010 and January and
March 2011 in Jiaozhou Bay. Spatial distributions showed that dissolved inorganic nitrogen (DIN), phosphate
(PO,) and silicate (SiO;) concentrations were higher in the northeast edge and decreased gradually towards the in-
ner and the mouth of Jiaozhou Bay during most time of study. DIN and PO, were relatively higher in early summer
and autumn but lower in winter and late summer as a result of the effects from aquaculture, exogenous nutrients in-
put and phytoplankton consumption. SiO; concentrations were mainly affected by phytoplankton consumption and
river loadings and were higher in summer and autumn and lower in spring and winter. The analysis on concentra-
tions and structures of nutrients of Jiaozhou Bay during the study period indicated that PO, and SiO; were both ab-
solute and relative limitations,and SiO; limitation was more serious and acted as the important factor which con-
trolled the growth of phytoplankton all over the year. The most serious limitation of SiO; and PO, occurred in win-
ter and was found in the whole bay. The nutrient loadings as a result of rainfall in summer, however, relieved SiO;,
limitation. The chlorophyll a concentrations were higher in spring and summer and lower in autumn and winter.
Temperature ,nutrients and the ingestion of filter mussels were the dominant effect factors of the concentrations and
distribution of chlorophyll a.

Key words: Jiaozhou Bay; chlorophyll a; nutrients; temproal; spatial variations



