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(Doucette et al, 1990, 1991a, b)

B B ’

Bockstahler  (1993) Chesapeak e ,
( nanociliate) , 20Mm 6% —
67%
(Sanders, 1991)
(Fukayo et al, 1990; Kim et
al, 1993)
) 3 )
( Nitzschia pungens) (Nit. delicatissima) ( Skeletone-
ma costatum )
g8 31 , : )
( 14m)  575ind/ ml, ( 10m)  486ind/ ml, ( 6m)  375ind/ ml,
20km”
9 5 , )
: 100km?, . 4 A4 )
898ind/ ml; 1 , ,

, l4ind/ml( 1)
1 198 9 5
Tab. 1 Results of the investigation on the red tide organisms on S5th Sep. , 1998

a

(E) (N)

(mg/ m?) (ind/ml) (ind/ml)
1 127 28. 180 37 31.264 0.75 152 14
2 121 27. 784 37 29.986 1.74 156 52
3 127 27. 716 37 29.832 2.06 248 92
4 12F 27. 454 37 29. 548 3.82 1230 898
9 10 , 7 ,
2, 1
9 s 1560ind/ ml, 93%

2 2 2 8
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2 1998 9 10
Tab. 2 Results of the nvestigation on the red tide organisms on 10th Sep. , 1998
5 N (m) (mg/ m?) (ind/ ml) (ind/ml)
5 12727. 714 37°27. 399 2.4 1.45 283 0.4
6 12r28.775 37°28.775 1.5 4.04 158 3.8
7 12134. 585 37°27. 031 2.3 3.33 122 39
8 121 36. 921 37°28. 695 1.8 5. 14 94 73
9 12137. 579 37°29. 187 0.8 12.5 1670 1560
10 12138. 587 37°29. 415 1.5 8.70 553 546
11 12r39. 217 37°29. 349 1.2 10.98 539 525
2.2
, 25—26C; , 30. 566 —
31.493, 31.0 ,
, 9 5 ,4
14.42mg/L;9 8 7 18. 80mg/ L
) , 0.84
WA ESE (mg-L ) ’
o 5 10 1s 20 .9 8 , 7
o - - = 18. 80mg/ L,
2m 6. 2mg/ L, 3m
0. 10mg/ L; 7
( 22 9 10 6
7 ( 2b)

10

2 1998 9 8 (a) 10 (b

Fig. 2 Vertical changes of DO on 8th Sep. (a)
and 10th Sep. (b), 1998
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( 0. 112mg/L) ,
, , 85% 9 10 ,
.8 0. 47Tmg/ L, 0. 044mg/ L.
(5—8 ). .8 : 0. 0l4mg/ 1.
, 0. 0078mg/ L
5.64: 1 : (0.
080mg N/ L, 0. 018mgP/ L) ( Chu, 1949),
3 1998 9 5 (mg/L)
Tab.3 Water quality results(mg/ L) of the investigation in the red tide area on 5th Sep. , 1998
Si05Si NOs N NOxN NH N PO;P DO coD
1 0. 0359 0. 0075 — 0. 0284 0. 0077 7.51 1.26
2 — 0.0127 0. 0006 0. 0563 0. 0073 6. 04 0.98
3 0. 0094 0. 0050 — 0. 0499 0. 0070 10. 04 1.39
4 0.0217 0. 0057 — 0. 0842 0. 0227 14.42 3.34
(COD) 1997 8
( , 2000y, COD 0. 78—1. 73mg/ L; , COD
1.36—5.92mg/ L, 3. Omg/ L.
4 1998 9 10
Tab.4 Water quality in the red tide area on 10th Sep., 1998
. CODy,
(C) pH
(mg/ L) (mg/L) (mg/L) (mg/ L)
5 25.2 8.04 31.417 5.96 1.36
24.0 8.18 31.493 0. 052 5.44 0. 009 4.48
6 26.3 8.21 31.371 0. 004 5.84 0. 008 2.56
25.6 7.80 31. 173 0. 04 0.98 0.019 2.72
7 25.8 7.90 30. 868 0.010 4.96 0. 006 3.04
25.4 7.93 30.914 0. 037 0.48 0.012 3.80
8 26.0 8.23 30. 630 0.014 7.52 0. 009 4.72
25.8 8.23 30. 703 0.477 8.88 0.011 3.84
9 26.0 8.53 30. 566 0. 054 14.2 0. 005 3.96
25. 4 7.91 30. 879 0. 054 6. 04 0. 008 3.12
10 25.6 8.51 30. 868 0. 076 12.6 0. 005 4.12
25.7 8.40 30. 394 0. 064 11.6 0. 006 5.92
11 25.0 8.54 30. 5 0.074 11.6 0. 007 4.76
24.8 8.39 30. 93 0. 031 9.08 0. 004 4.96

3.1
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5 ( B2 )
3.1.1
7755hm”, 155hm* : COD 5810t
19101, 1500(  5)
5
Tab.5 Amount of land source pollution let in the Sishili Bay each year
COD, (t/a) 3480 2330 5810
(t/a) 868 849 195 1912
(t/a) 11.3 137 2.08 150. 38
3.1.2
(6  Kusuki(1977)
( Gassostrea gigas) (165m?) 19. 3¢( )
, (1996) , ( Chalmys farrert)
179mg( ) 1.5x10° \
97. 951( ) 800hm?,
, 7.8 (), 340t ,
(Yang et al, 1998),
18.2% ",
62t 400hm” 2.4x10°
135mg , 4.7 t
6
Tab. 6 Feces excretion rate of main filtering shellfish and attached organisms
Mytilus edulis 1870—3080mg( 100g* d)
M . calif ornia nus 7.5—281mg(ind* d)
Crassostrea gigas 38 —220mg( ind* d)
Chalmys farrert 136 —228mg( ind* d)
Styela p licata 25—183mg( ind* d)
Ciona intestinalis 13—31mg(ind* d)
( Styela plicata ) ( Ciona intestinalis ) ( Mytilus edulis )
Y , : , 1999.

, 92
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( Crassosirea sp.) ( , 1986),
1233, 4t, 14275. 4, 8588. 2t,
2.41  1( , )
, 970hm* , .
, COD1450t, 70t
, 14.98  t(
) 7761
50%
2 2 10 2
’ ’ 1989 ’ ’ ’
1995 10 ,
, Ceratium
furca Noetiluca scintillans 1999 4 ,
1100m % 20m
3.2
(1) 8 8 22 2 ,
( ) ;
(2) . ) )
23.3—24.77C, 25.0—26.57C,

(Yang et al, 1998)
Neale (1998)

M AAs( Mycosporine-like amino acids) 14 ,
(3) )
) 10cm/ s ) 15—
34em/ sl 47) 30—150cm/ s, 50—90cm/ ¢ R
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EVOLUTION AND CAUSES OF FORMATION OF G YMNODINI UM
SANGUINE UM BLOOM IN YANTAI SISHILI BAY

WU Yu Lin,ZHOU Cheng Xu,ZHANG Yong Shan, PU Xin-Ming, LT WetHua’
(Institute f Oceanology, T he Chinese Academy ¢ Sciences, Qingdao, 266071)
(The Centrd Environmental Monitoring Station of Yantai, Yantai, 264000)

Abstract From mid August to mid-September, a HA B event of Gymnodinium sangnineum bloom occurred in
the aquaculture area of the Sishili Bay, Yantai. The area of the HAB is about 100km?, and the highest density of
Gymnodinium sangnineum reached 1560 cells/ ml. Ths bloom caused severe economic losses.

The origin of the bloom is attributed to eutrophication, w hich is caused mainly by land source pollution and
shellfish cultivition. The faeces and the pseude faeces excreted by scallop Chalmys farreri and attached organisms
acoount to 149800 tons( dry weight) over the area, inw hich total N is 776 tons. T he total N from terrigenous in-
put is about 1910 tons and the total P is 150 tons. High temperature, low turbulence, and intense irradiation of
fered a suitable physical environment for the bloom.

Key words Yantai Sishili Bay, Gymnodinium sangnineum, Red tide causes



