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A SR K T oA 45 IR - 3 20 T, Hirp A2
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7.98 ~8. 11, % fiR % (DO) Mk EH 7. 67 ~
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(COD) [Tk iE 7 0.75 ~1.69 mg/L, 2k i
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23.9 m (TR E R EIRE ] 0.87 ~8.34 mg/L,
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SEEFYEFE KBS R R T £2, N
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Tab.1 Monitoring results of total suspended solids, nutrients and

heavy metals in the coastal waters of Rizhao in winter

WL TSS/  NO,-N/ NO;-N/ NH, -N/ DIN/ DIP/ Cu/ Pb/ Cd/ Cr/ In/ As/ Hg/
Stations  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pg/L) (pg/L) (pg/l) (ng/l) (pg/L) (pg/L) (ug/L)
Al 26.4 0.001 0.078 0.019 0.098 0.002 7.943 0.002 0.78 5.571 5.45 0.87 0.027

A2 21.6 0.004 0.065 0.049 0.117 0.028 2.514 2.857 0.84 0.143 1.05 0.36 0.026

A3 28.8 0.008 0.242 0.038 0.288 0.002 2.514 0.286 0.42 3.000 1.75 0.36 0.021
-4 Mean  25.6 0.0043 0.1283 0.0353 0.1677 0.0107 4.3237 1.0483 0.68 2.905 2.75 0.53 0.025
Bl 22.6 0.002  0.025 0.034 0.060 0.002 8.229 1.429 0.25 4.429 6.85 0.26 0.054

B2 28.6 0.007 0.048 0.022 0.077 0.001 6.229  0.002 0.32 3.571 4.25 0.54 0.022

B3 26.4 0.007 0.087 0.011 0.105  0.001 7.086 4.571 0.41 0.143 6.32 0.25 0.025
SE-JA Mean  25.9 0. 005 0.053 0.022 0.081 0.001 7.181 2.001 0.33 2.714 5.81 0.35 0.034
Cl 23.0 0.002 0.032 0.031 0. 065 0.001 3.657 - 0.21 6.143 1.05 0.38 0.010

c2 20.0 0.002 0.103 0.033 0.138 0.005 6.229 - 0.20 2.429 2.63 0.68 0.025

C3 29.6 0.002 0.102 0.023 0.127 0.006 0.686 0.002 0.21 0.010 0.85 0.10 0.035

C4 31.8 0.001 0.060 0.021 0.082  0.003 3.943 3.714 0.32 4.143 2.52 0.68 0.026

C5 24.0 0.002 0.114 0.023 0.139 0.004 9.850 - 0.21 4.429 1.52 1.68 0.027
3 Mean  25.68  0.002  0.082  0.026 0.110 0.004 4.873 1.858 0.23 3.431 1.71 0.70 0.025
D1 19.2 0.001 0.096 0.024 0.121 0.019 7.371 4.571 0.21 7.571 5.62 0.98 0.011

D2 18.4 0.002  0.045 0.019 0.066  0.003 1.371 5.143 0.35 1.000 0.68 0.36 0.007

D3 26.2 0.005 0.014 0.024 0.043 0.008 0.514 2.000 0.35 0.429 0.25 0.36 0.003
3 Mean  21.3 0.003 0.052 0.022 0.077 0.010 3.085 3.905 0.30 3.000 2.18 0.57 0.007
El 54.2 0. 005 0.058 0.039 0.102  0.005 0.800 2.286 0.25 0.010 0.21 0.36 0.004

E2 29.6 0. 005 0.074 0.038 0.117 0.002 1.943 4.571 0.10 4.714 0.35 0.59 0.001
S Mean 41,9 0.005 0.066 0.039 0.110 0.004 1.372  3.429 0.18 2.360 0.28 0.48 0.003
F1 12.6 0.004 0.079 0.042 0.125 0.001 0.229 0.286 0.21 6.429 0.21 0.36 0.009

F2 24.2 0.004 0.069 0.020 0.093 0.007 0.514  0.002 0.21 0.010 0.36 0.21 0.009
34 Mean  18.4 0.004 0.074 0.031 0.109 0.004 0.372 0.144 0.21 3.220 0.29 0.29 0.009

A7 A F|F W BLAN RB A B
(39 Fir) > C Wrifi (36 Fft) > B i (29 #) > F I
11 (25 ) > E Wi (24 F) > D Wi (22 ff) ; =2
A FI| F Wi BUR S EL C Wiim (41 Fh) > A Wy
11 (38 Fift) =D Wri (38 ) > B Wi (34 Ff) > F
Wrifi (32 F1) > E Wriin (27 B o -1 A 5K
A, A S 2 RN S BOR S AT e g 1) e
i S W R R Py i
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%2 HREESHEZFZRFY. EFHNESEENER
Tab.2 Monitoring results of total suspended solids, nutrients and
heavy metals in the coastal waters of Rizhao in summer

WL TSS/ NO,-N/ NO;-N/ NH, -N/ DIN/ DIP/ Cu/ Pb/ Cd/ Cr/ Zn/ As/ Hg/
Stations  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (;,Lg/L) (p,g/L) (p,g/L) (p,g/L) (,_Lg/L) (p,g/L) (p,g/L)
Al 11.3 0.006 0.037 0.016 0.059 0.007 5.855 3.933 0.119 1.35 6.65 5.24  0.042
A2 10.3 0.005 0.108 0.023 0.136 0.013 0.400 3.489 0.647 0.35 2.36 2.14  0.025
A3 11.8 0.001 0.029 0.015 0.046  0.009 4.036 2.378 0.504 0.73 5.32 3.24 0.042
SEJA Mean  11.1 0.004 0.058 0.018 0.080 0.010 3.430 3.267 0.423 0.81 4.78 3.54 0.036
B1 8.5 0.002 0.135 0.028 0. 165 0.021 5.309 1.933 0.661 1.73 0.45 2.09 0.021
B2 9.8 0.003 0.069 0.016 0.089 0.015 4.582 0.156 0.933 0.48 0.65 2.11 0.031
B3 6.3 0.004 0.085 0.020 0.108 0.012 1.127 1.933 1.661 0.60 2.65 1.68  0.021
314 Mean 8.2 0.003 0.09 0.021 0.121 0.016 3.673 1.341 1.085 0.93 1.25 1.96 0.024
C1 15.8 0.007 0.190 0.037 0.234 0.010 0.036 0.289 0.761 0.48 4.15 3.42 0.013
C2 9.5 0.003 0.089 0.019 0.111 0.011 3.491 3.711 0.961 2.10 2.34 2.82 0.036
C3 13.3 0.003 0.106 0.022 0.132 0.013 1.491 1.267 1.161 0.23 3.62 2.14 0.005
c4 10.5 0.003 0.093 0.020 0.116 0.009 2.036 2.378 0.319 2.48 1.25 3.98  0.008
C5 16.8 0.001 0.065 0.027 0.094 0.024 16.036 1.489 0.319 2.73 0.39 3.25 0.005
SF-JA Mean  13.2 0.003 0.109  0.025 0.137 0.013 4.618 1.827 0.704 3.60 2.35 3.12 0.013
D1 10.8 0.002 0.129 0.030 0.161 0.003 3.127 2.156 1.047 0.42 0.25 3.16 0.037
D2 16.8 0.001 0.108 0.022 0.131 0.002 3.127 2.156 1.304 0.22 1.75 2.67  0.021
D3 16.0  0.002 0.086 0.033 0.121 0.005 0.030 1.267 0.290 0.25 1.95 3.71 0.049
S35 Mean 145 0.002 0.108 0.028 0.138 0.003 2.095 1.80 0.880 0.29 1.32 3.18  0.036
El 19.5 0.001 0.074 0.016 0.091 0.003 2.400 2.156 1.690 1.65 1.03 2.28 0.025
E2 18.3 0.001 0.100 0.018 0.119 0.004 0.050 2.822 1.061 0.54 0.36 2.88 0.021
S35 Mean  18.9 0.001 0.087 0.017 0.105 0.004 1.225 2.489 1.376 1.10 0.70 2.58  0.023
F1 12.0  0.004 0.090 0.037 0.131 0.010 8.400 1.044 1.661 0.85 0.45 3.42  0.020
F2 14.8 0.002 0.080 0.037 0.118 0.003 0.030 3.489 1.390 1.62 0.65 11.00 0.042
1) Mean  13.4 0.003 0.085 0.037 0.125 0.007 4.215 2.267 1.526 1.24 0.55 7.21 0.031
#3 HREFSEHZFHFEDIEMEREIABE
Tab.3 Dominant species and its dominances of phytoplankton in the coastal waters of Rizhao
ES iz J& REEIE TR a0
Seasons Species Genus Frequency Dominance
P& 2255 JLIN W3 Guinardia delicatula JLN .38 Guinardia 1.00 0. 80
Winter G IF5ESE Thalassiosira gravida W55 3 & Thalassiosira 0.90 0.05
IR TEBE Chaetoceros lorenzianus fAEH)E Chaetoceros 1.00 0.17
IRV B Chaetoceros constrictus 1 E#)E Chaetoceros 1.00 0.13
ZEBR AT EE Chaetoceros affinis fAE BB Chaetoceros 0.90 0.08
=¥ Ceratium tripos ¥ )8 Ceratium 1.00 0.04
S u%n?n%er 5% ﬁd ?f_,ﬁ .(;httetoceros 'tortis'simus ‘;'E fi‘t?—{ﬂsc E Chaetoceros . ' 0. 44 0.04
RFNMNZEIL B Pseudo-nitzschia pungens ThZE ¥ )8 Pseudo-nitzschia 0. 44 0.03
WI B4 3 Rhizosolenia setigera MR %8 Rhizosolenia 0.90 0.03
FIRAEH Chaetoceros castracanei fAEH)E Chaetoceros 0.78 0.03
VKR FT 3 Asterionellopsis glacialis FURFTHJR Asterionellopsis 0.33 0.02

2.3 FERTESH

AW A H RO R U ST A ) - B
IR 1.71 x10° ~6. 12 x 107 cells/m’, #{H K
1.37 x 107 cells/m® (& 2) . JFUHHAHY) E R T 5 48
K AT FRETE R 2.20 x 10° ~6. 12 x 10’
cells/m® , SEHE K 2. 61 x 107 cells/m*, 3 FH K
RAZEA I T RS JLN T,
Bk 2. 08 x 107 cells/m’, H & FEBEEEE K
1.71 x10° ~5.70 x 10° cells/m’ , SE-F{H HF1. 22 x
10° cells/m’ , MMk B - &2 C Wiia

> B Wriii > A Wi > E K > D Wit > F I ; i
e (L HE BLLE R A T v O R T B A2 5
AR B I /7 19 D153 R (L IX H BRAE A
WrTE (B KT A C KA, K2R A Wi > C BT >
B Wriy > D Wi > F Wi > E Wi ; s (2
FEVH AT B CAL T R 1S AL 53k, e IR
BUAE AT T I B2 5l e (DX B TE A
B3 | TS | M N 3 S - i =
T = B 40 A S A S DT e VA 38 1) 32 e VA 38
BRI R
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Fig.2 Abundance distribution of phytoplankton in the coastal waters of Rizhao
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Tab.4 Pearson correlation between phytoplankton cell abundance and environmental factors in winter and summer
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Features of Net-phytoplankton communites and their environmental factors
in the coastal waters of Rizhao in winter and summer

WANG Jinwen'?, HUANG Juan'?, JIANG Wanjun'?, JI Yinglu'?, WANG Bo’, ZHANG Jianbai*, LIN
Sen'’

(1. Shandong Provincial Key Laboratory of Marine Ecology and Environment & Disaster Prevention and Mitigation, Qingdao
266061 ,Shandong ,China; 2. North China Sea Marine Forecasting Center of SOA, Qingdao Oceanic Environmental Monitoring
Ceniral Station of SOA, Qingdao 266061, Shandong ,China; 3. The First Institute of Oceanography ,MNR, Qingdao 266071,

Shandong ,China; 4. Yantai Marine Economic Research Institute ,Yantai 264004, Shandong,China)

Abstract ; To understand the features of phytoplankton communities and their main impact factors, two cruises
were conducted in the coastal waters of Rizhao in February and August 2016. Phytoplankton species and
dominant species composition, abundance, community diversity and environmental factors were analyzed, and
the cluster analysis, multi-dimentional scaling ( MDS) ordination techniques, Pearson correlative analysis
were applied in this study to reveal the relationship between phytoplankton community structure and
environmental factors. In total, 92 taxa were identified, which belonged to 41 genera and 3 phyla. Among
them 73 were diatoms, 18 were dinoflagellates, 1 was Chrysophyta. The dominant species was Guinardia
delicatula in winter , and Chaetoceros lorenzianus , Chaetoceros constrictus in summer. The cell abundance of
phytoplankton ranged from 2.20 x 10° =6. 12 x 107 cells/m’ with an average of 2.61 x 107 cells/m’ in winter
and from 3. 75 x 10* = 5. 70 x 10° cells/m’ with an average of 1.22 x 10° cells/m’ in summer. Pearson
correlation analysis showed that salinity, depth of water, dissolved oxygen(DO) , nitrates, nitrite, ammonium
salt, total nitrogen, heavy metal (Zn) in the sea water had the great influence on abundance of
phytoplankton. Compared with Shannon Wiener diversity index (H') method, multivariate statistical analysis
could better reflect the water environment quality in the coastal waters of Rizhao.

Key words: phytoplankton; community structure; environmental factor; multivariate analysis; cluster

analysis
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