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Tab.1 The dominant phytoplankton species, abundance and dominant index

8 15 8 19 8 23 8 28
(x10° cells/L) 1463.00 143.00 31.10 3.40
0.913 0.596 0.437 0.348
(x10° cells/L) 116.40 43.55 5.32 2.24
0.073 0.182 0.075 0.229
BBitEE HEER B BHEEEX 7.47% 4.92%( 3) 2008 8 28
1001
, 1.65x10% cells/L,
1.69%,
< 75T
< (Pseudo-nitzschia pungens) ,
41
R 50l 0.348 0.229,
D 2.2
] '
= 25f 2
( ) ’
0 1 1 J COD a
BB : PH
2.3
3 Ll
Tab.3 The percentage of different phytoplankton species 3 , Shannon-Weaver
0.452 ,8 28 2.409;
6.4x10* cells/L, 26.67% ,
2008 8 23, 0.195 0.4 )
, 3.11x10*  0.609, ;
cells/L, 0.437,
2 AR AR A 8] Xk R 4 R
Tab.2 Water quality data during the occurrence and attenuation of the red tide
8 15 8 19 8 23 8 28
(C) 26.420.15 26.240.17 26.8+0.17 27.0£0.19
26.718+0.16 28.220+1.03 29.718+0.22 30.166+0.09
pH 8.54+0.05 8.43+0.09 8.24+0.06 8.09+0.06
(mg/L) 4.98+1.14 1.95+0.46 1.68+0.54 1.29+0.15
(umol/L) 0.209+0.077 0.061+0.024 0.076+0.026 0.075+0.024
(umol/L) 0.625+0.086 0.071+0.065 0.132+0.039 0.073+0.032
(umol/L) 25.343+0.045 11.57145.060 11.285+4.638 11.429+0.769
(umol/L) ND 0.052+0.046 1.303+0.359 0.065+0.049
(umol/L) 25.97+0.08 11.70+5.01 12.72+4.55 11.57+0.75
a (ng/L) 10.47+2.49 9.51+1.54 2.53%0.28 0.20+0.07
138.9+49.6 216.2+115.2 224.1x212.5 168.9+52.5
2.74+1.82 0.087+0.044 0.082+0.036 0.006+0.003

I+

,n=10 ND
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Tab.3 Changes in phytoplankton community structure during the survey period

8 15 8 19 8 23 8 28
(x10° cells/L) 1463+1057 143+112 5.32+1.02 0.165+0.10
(x10° cells/L) 25+6.35 64453 62.2+4.56 8.87+1.78
(x10° cells/L) 114+42.10 3316 3.5+0.84 0.74£0.41
(x10° cells/L) 1602+1094 24095 71.24+4.28 9.78+1.99
Shannon-Weaver 0.452+0.316 1.143+0.260 1.214+0.160 2.409+0.667
0.195+0.136 0.492+0.112 0.405+0.053 0.609+0.166
0.3000.042 0.386+0.027 0.662:0.064 1.220+0.100
2.4 : N , N
2.4.1 ( , 2008) ,
; , 25.97umol/L,
) , 25.34pumol/L
, 4— , (1994) 1991 3
6°C,
7—8 20C , , 2008 8 19
, 11.70pmol/L, 11.57pumol/L,
8 15 1.46x10° cells/L 1.43x10°
, cells/L
, 2 244
2.4.2 2008 6 , ,
, (Liu et al, 2009) ( , 2006)
6000 t, : ; 30
, : 110pmol/(m?:s), 42—63umol/(m?s)
, (Nakamura et al, 1983a),
2008 ,
,2008 8 (Nakamura et al, 1983b)
( , 2011), ,
2008 8 15 , ,
2008 8 10—15
2.4.3 , (26 ) ,
25 25—30 (Nakamura et al, , ,
1983a), , 26.4°C, 8 17
26.72, 8 18 , ,
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19 ) 7 a ( 4)!
) pH
, a (P<0.01),
, 8 0.933 0.546 0.706 0.645 0.649  0.568,
28 | 1.65x107 cells/L, (r =—0.707, P<0.01)
2.5 a (r=0.776, 0.809, 0.812, 0.710, P<
: 0.01), (r =-0.819, P<0.01)
SPSS , (r = 0.716, 0.624, P<0.01);
pH a (r =0.375, P<0.05)
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Tab.4 The correlation between the abundance of phytoplankton and environmental factors

r P r P r P
1.000 — — — — —
-0.143 0.450 1.000 — — —
0.933" 0.000 0.014 0.943 1.000 —
0.998™ 0.000 -0.153 0.420 -0.341 0.095
-0.190 0.316 0.716™ 0.000 -0.150 0.429
-0.707" 0.000 0.079 0.676 -0.819™ 0.000
pH 0.546™ 0.002 0.231 0.220 0.438 0.067
0.706™ 0.000 -0.141 0.458 0.766™ 0.000
0.469 0.055 -0.040 0.832 0.513 0.062
-0.324 0.121 -0.105 0.582 -0.128 0.434
0.645™ 0.000 0.199 0.292 0.809™ 0.000
-0.179 0.345 0.624™ 0.005 -0.202 0.285
0.649™ 0.000 0.198 0.295 0.812" 0.000
a 0.568" 0.001 0.375" 0.041 0.710™ 0.000
0.132 0.488 -0.010 0.958 0.164 0.386
ir i P t ; n=40; ** 0.01; * 0.05;
3 pH
a (P<0.01),
(1) ' 0.933 0.546 0.706 0.645 0.649 0.568,
' (r =—0.707, P<0.01)
@) B WA RIR S A R AT A R AR
R R X BHL TS, LAEBETRL LN
®) : SH LR I DK S A B KA d KR

i - B UEm, EEGHYL.

4) , : , , 2006.
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THE CAUSES AND BLOOM PROCESS OF ARED TIDE SPECIES——CHATTONELLA
MARINA IN THE COASTAL AREA OF RUSHAN, SHANDONG PROVINCE
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Abstract

From August 10 to August 28, 2008, four surveys of phytoplankton were conducted in the coastal waters of

Rushan, Shandong Province. The results showed that the red tide was caused by the bloom of Chattonella marina, the area
was about 100 km? with an average cell concentration of 1.46x10° cells/L, accounting for 91.32% of the total phytoplank-
ton in the surveyed waters. From August 19, the abundance of C. marina began to decline, and the abundance of Skele-
tonema costatum and Pseudo-nitzschia pungens began to increase. The red tide attenuated completely on August 28. Eu-
trophication, low salinity, low light and favorable hydrometeorological conditions provided a good physical and chemical
environment for the occurrence of red tide. The abundance of C. marina was positively correlated to dinoflagellate abun-
dances, pH, COD, nitrates, inorganic nitrogen and chlorophyll a (» = 0.933, 0.546, 0.706, 0.645, 0.649, 0.568, P<0.01), but

negatively correlated to salinity ( =—0.707, P<0.01).

Key words Chattonella marina, Red tide, Cause,

Community,

Correlativity



