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Fig. 1 Monitoring stations
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Fig. 2 Gymnodinium catenatum monoplast (a) and catenoid colony (b)
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Fig. 3 Variations of temperature and salinity during red tide
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Fig.4 Variations of pH and DO concentration during red tide
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Fig. 7 Species composition of dinoflagellate cysts in the Quanzhou Bay
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Fig. 9 Variations of phytoplankton cell density and its proportion during red tide
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Fig. 12 Variations of abundance of Gymnodinium catenatum

100

BIEF S/ (cysts-g)
3 3 S

[}
[=}
T

cysts in the Quanzhou Bay

4 g

41 #ERFEFRFPHTHEZHFEDHESTL
F AR U I Y Bk, i 2 20 A, IR fiE
AR IR T A A IS B T AL A 4 R R, (R Bl
B Y8 A GEORLUS 90 A] I, SR T RSP B A A ) 32
FMERRERE, 7 A 4 H 09 R I RE Qi i T
X o ST B TR AR S 2 T A R I

FRFP, AN B AR . BERE AR B EE L IR AR T B (Nirz-
schia paradoxa) . 2R J| 22 & ¥ ( Pseudo-nitzchia pun-
gens) FI¥& [ M 7B ¥ ( Chaetoceros lorenzianus) % , AT
1E 5 /D 0 K B &8 3 (Biddulphia aurita) F1725 32
JE & ( Nitzschia sigma) 5547 F o 4% PR 4 56 LA Al e
SRV R A A 5 P U B AR A SR VS D — AR
i, T 2006 4F 1 6-8 H ik LR b 22 YR 0 e BE A
EEAARME M ELRE, M AR IEEER R
I YR AR T A T 97 DA ) e 2 T 2 AT A b A 7K
A, FAERARAR T | rb B A RE B A B
222 A

AR T IBIR], VAR ) RS A ET I A D, B
T S TR RN A st A 2 R Y S, T A
JEE DR PR AR PR 98 00 1 0 /0 DU 2 W R B o R 3V
ToAG I, W v B AR R B A e, S A 2
FITNRE BT 7H 4 H, 2SR md s &
FIUE £ A7 6 5 T AE B2, 20 0T TR AR A D, A
10° cells/L LAF, B 1 rh 5 1, % B2 il e o BEARAR
BRI T T B 5508 . R BE A B e e I Y SR R L, R
WY 25 080 AR ) 2Z IR A 2 7 5 58 4 R B A T8 1
T2, [a] B R W1 FH S 205 0 9 T ) o R e e R
% UG P R 1 A A AR IR 021
42 FBEEXEREERFHXER

XFF AR AR, A KM RIRZ, H
R G YOG L 3 R TR AN ER B A R L AN A) b
A5 R AR I ] R UV D) 5% T B 05 A T 3 1
Rt 8 7, A YA o e 2 R T, R AT AR AL, XL
32~ 3 9, g LR, A R T R AR Y A ORT B
B, L2 AR W PR XL ) 5 ) 2 AR v AR R R i Y
Q1 1 Q2 ufifir o AN [v] By 215 ¥ A= W A0 A HE A K B 1Y
I i I BE, B R W] — W, W AEAE B N R B AR AR 2R
AU HER AT BRI Eh R, AR TP R
e K, 27.1~28.2°C Z ) 2 %, 2017 4F 6 H AR
VA 3 R 1 TR R W R U2 A T 25.9~27.4°C
2Z (B, 2 B S T e A YK A R T ) R R S A
FEX 8 T Wz 7K A= 255, R B A8 385 307 5 J& S Jm] 11 g 3505
VO BEZF J 9% B R AR TR AR, IR LAY KGR A T
12~17°C Z [1], & % X A B IR AR H B A B 2 % K
AR A TR OS2 YT A TR M VS A I A A IR AR HE s AR, UK
AT 22.8~23.4°C Z 6], RZFRE ] B8 T b
AT (H R B VIR 0 Y B R AR R A K
o L BE S 23°C, 5 AR K AR B AR BE JF S — B,
TE R T T, BEDR AR F A R B AE 23.9~32.8 Z ] 1Y



S AOLRLAF: B R T T B R ORI A G R 1w B B Y 129

A R R AR e (HAE Eh B O 28 B AR KRR AF . Ik
TR ERE A T 29.7~31.4, H AR Y % B 5 4h g 2
8 ) AR 56 56 &R (p<0.01), [F]_E iR S5 I8 HIFF A o

R AR R SR B 2 WK B Y CO, IF R O,
/K pH R DO e B2 3 5 5 10 4 2R TR, SE T
S B R A A 2 B B A ) 0 A, TH AE KA TR 9 DO I
BEJL CO,, Bl K M v pH Al DO e B B AR . Bb K
THE T IR BUICACIR O, X 3228 5 0 T B 0 0 v
B R KRG 5 . pH Al DO ¥ BE7E 2 A 2R I T2
b AR R I G IE A DG R, HHOE R B A 0914,

I B IR AR IR R R W R N 2 —, B IR R X
IR A A SRR A o IO de B AR T R
VT T, KA S B A, (BT 32 BT L W BT A
T S 1 5, 3 ) 300 T RS e R (%06 J5
HAEAL TR SR KO, 5 2015 AR W )
AF 30 A4 78 5% 3k vk B UE AT X P, & B AL AR 2018 4E
6 7 10 H /KM 2 & H 374k, BB AE T 2015 4[5 B:f
R K-, [ Bl 25 0% 0 1 2 8 TC ML R0 3 R
T 2 e B AT D S 1 R B, TR MR B R AR R R
Hh T E SR TS G Rk B A, (B Ak
FAREFART. 30 P R B, ARA S AR A
THEIR AR 09 A K BRSO R Y TR MR R AR
SR T M T R AR R R i e MR L (H
YR TR AR P 9 R T O R e BRI IR R R B A B Y
MK R, AMEMER R ETE 6 A 12 H =1, ZR
RS A TRt — 25058 . — Ok U, 13 P B S AL A L
NOK &, HAIE A IEHLA S, 7 7 4 H Wi )
NOH & 7 JTEHL A /Y 70% B IEIH T 31X — & . o
W T R v, NHFINO VR B AR fb I B 55K, NOLk
JE — 4 R TE B MR, A8 b e B /0N, T R
S NH I NOJ2 3 28 8 58 R FH /9 AR, B e A 2
NO;[Z‘?]O
43 KIRGEEFRBEHEIEDNER

R BIR f 28 7 205 0 2 3 ok A by Y A A
o, — 7, TE AR T, R R R A 5 T A
S EUE 7 A0 RO B, R AR T R R
T3 — 7 1], 1 R AR A0 2 OB TR RS, o R T A )
1L IREE, TR A, X A AT LA &, AL
T 1) 7K A v 4 (AL 5 400 L, IR F i ) 1 P kA Bk
TR Ry 2 AR 0 <, SR TV A R AR H S R
TS T, T2 AR A 58, WORLUAE 24 b IAE 358 1) JES U o
X ) BELE SR T R AR B KA TP A, A
8B A D) 2 0 T AR R R A R N T

(6 A 14 H)F e, i85 (65+8) cysts/g, 1 2,
F B /K, 4 19 cysts/g, 105 5 m FE R 30%, R
M T 2003 4F 9 H SR A SR INTE 3 4> uli i 1 R 20T
T RE &, R R IR M T G R AR P i A 3 2 S R
7 cysts/g, #E AKX F A< K W I 45 R . i Bravo & B0
038 VG B R AR IS, Y b 96 S DR AR
i 30 1) = B R 05 7S B S e W R AR R T
F R AL, E TS HLEE R AR R AR AR R L, X s
FOUEB T 2R TR S RO A R 5 . R (R
S0 AR R A RO A AT A, e R R IR AR P
R A DX, 14 22 R ) AR P A R
s 2R R A FE I 5T VR YN B 8 48 43 A B AS
)RR A 4538, AT LUK HIR A0 2 mT BB A2 30083 . 1999 Al
KR, et — B )R, BUR S R R RREE
FH O 4 8 EL A 76RO BE, il K 0T OR A AE DU

o (H T R — B () A 5 1k A R 0 A BB A
B 0 5 J2 IV 7 3 RN PG BIE F A B bR A TP 9 9 A S IR
(VKA AT DUAETE 1A, RERIRESE 6 d B, HL
TE 4°C 55 1F TSR BE W] & 1>; Figueroa 5504 48 ) 7E Bk
R B IR BT T, AR R A I 4 &R AT
TE 57% LA - T Liu 55290 SR 48 BT 1TV i IR AR FH s
PEHATHI R L, K IZALBELE 23°C AT 1d NED
A &, HLAE 4°C %00 I 4R 5 B R R A
73%. S5 M VS I S5 ) R AR Y o ) R [ TV —
Y& TR SR, B Z %A T &N IR 5%,
WY & BB ) B0, FEIE FL AR F T, BT 2 R R v
ek

5 4Eip

2018 4 6 J1 v A 78 S5V T 35k A /N RIS R
W SR, R RS ), A R rh e S v
TEAE ) 3177 48 J& 100 B, AP IFIE B £25 AR T
I TR) I 7 24 A AR Ak, AR T W AR TR AR H e
s 2 X O A, e 1Ak e (B Sy o B S RIE BE AR
B ) FCR R IR A B R LR, LR AR ) A 2
BTG I ORI SR s iR W E SRR ER
Frp ik, B EFRBEAENDENMCKR, K
SRR IR 2 5 SO 13 T 1 T D A 5 o SR N S g da
M 5E AL 5 RS 3T RPN 1 Rl R E B, A AREF- Y
F N 574 cysts/g, FFF R F 5 A0 28 B 2S B S 1Y
7 B ORI AL FEAE AR A T O AR i AR
NI FER SN PIARIN R OE MEOE 35§ iR -ging I
TR A W & R T RE, B AR R R
WRTETE, TR E SR E M .



130 WPE2ER 44 %6

SE K

(1] ZE5EE, JUPRAI. R E M. 20 Um0 R, 2011: 343.

Li Guanguo, Fan Zhengang. Marine Ecology[M]. 2nd ed. Beijing: Higher Education Press, 2011: 343.

(2]  ZEBT. IT204FEREIE IR B & LR 0], WEEEEREERLE, 2021, 40(4): 601-610.

Li Xueding. Occurrence characteristics of the red tide in Fujian coastal waters during the last two decades[J]. Marine Environmental Sci-
ence, 2021, 40(4): 601-610.

(3] aRAE, HOMLL, 2RI, A5, A W B RE Y T S e WFFE HEIR (1], A4 42274, 2016, 25(4): 238-254.

Gao Yangchun, Dong Yanhong, Li Haitao, et al. Research progress on identification of harmful dinoflagellate cysts: a review[J]. Journal
of Biosafety, 2016, 25(4): 238—254.

(4] TOWK, TKRMIE. 20124F =YK FREIUIE BRI B AR AT S 23 BT D). TR 274417, 2018, 40(6): 104-112.

Ding Guangmao, Zhang Shufeng. Ecological characteristics and the causes of Karenia mikimotoi bloom in the Sansha Bay in 2012[J].
Haiyang Xuebao, 2018, 40(6): 104—112.

(5] 5%, TRESC, AR, 4. 3020 aFR EUTHEAR IR A5 A AR IR D). TR E R, 2015, 33(4): 547-558.

Guo Hao, Ding Dewen, Lin Fengxiang, et al. Characteristics and patterns of red tide in China coastal waters during the last 20 a[J]. Ad-
vances in Marine Science, 2015, 33(4): 547-558.

l6]  RIC. NRIFREE T34 F o A W EIR AR TP B O A AR B B2 MR [D]. )N BB RS %, 2009.

Zhang Wen. Effect of different environment factors on the growth and toxin production of toxic dinoflagellate Gymnodinium catenatum
Graham[D]. Guangzhou: Jinan University, 2009.

(7] ERIRE. i el PR b P i 0 01 B B TR AR AR A T DG R BTTSE (D). 1M BERE K, 2007,

Wang Zhaohui. Distribution of dinoflagellate cysts in Chinese typical coastal areas and its relationships with eutrophication and algal
bloom[D]. Guangzhou: Jinan University, 2007.

(8]  BAkZR. 201 74AF AR A I AR HF Sl = (o 2 ik 2 5 JEE 0], WLk FE, 2018, 40(4): 308-314.

Chen Huorong. Emergency treatment and reflection of red tide event of Gymnodinium catenatum in Fujian sea area in 2017[J]. Journal of
Fisheries Research, 2018, 40(4): 308—314.

(9] BRI, e, FEHE, 45, SRINIERZK ERA TR & A B TP B 25 S AL ARAE(T]. 5 15T, 2012, 31(4): 459-465.
Yan Li, Jiang Jinlong, Zhan Xingwang, et al. Characters of spatiotemporal variations of chemical elements content and eutrophication in-
dex in surface water of Quanzhou Bay[J]. Journal of Oceanography in Taiwan Strait, 2012, 31(4): 459—465.

(10] [ 55 i MBI AGRE SR, GB/T 127632007 M A BLTELS]. Jbat: i EIbRHE th AL, 2007.

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China. GB/T 12763—2007 Spe-
cifications for oceanographic survey[S]. Beijing: China Standards Press, 2007.

(117 [ 50 i BRI AEE SR, GB 17378-2007 g WERRAES]. AL5T: i EARMEH AL, 2007
General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China. GB 17378—2007 The spe-
cification for marine monitoring[S]. Beijing: China Standards Press, 2007.

(12] EH0E. o E R R 5 AR M. Jbat: R, 2007.

Wang Zhaohui. Study of Dinoflagellate Cysts and Red Tide in Coastal Areas of China Sea[M]. Beijing: China Ocean Press, 2007.

(131 Rk, fEpg i ST PP e 0 BE 3 531 R PR H s VRIS D). | M ERE R 2, 2017.

Lu Xinxin. Biogeological distribution of dinoflagellate cysts in surface sediments from southern Chinese coast and their roles as a signal
of environmental changes[D]. Guangzhou: Jinan University, 2017.

(14] =ik, 36 FE R PR ERIB A 50 FHEDT YD), Ki%: KIEEF R, 2016.

Guo Hao. Studies on the characteristics of the morphology and distribution of red-tide dinoflagellate cysts in China[D]. Dalian: Dalian
Maritime University, 2016.

[15] #&ifgaHe, [k, O, 45, 2006474 2 V1 O3 2 VAR b FE S 6 48 1) 43 2259 [0]. 2R 25274k, 2009, 29(11): 5902-5911.
Huang Haiyan, Lu Douding, Xia Ping, et al. Taxonomic study of dinoflagellate cysts in Changjiang Estuary in the winter of 2006[J]. Acta
Ecologica Sinica, 2009, 29(11): 5902—5911.

(16] BB AR, BIHEETTARYY b H SRR A S0 RSO 5 XI5 OCRBTRD]. M : BRI, 2012.

Huang Lin. Ecological distribution of dinoflagellate cysts in the sediments of the East China Sea and Yellow Sea and its relationships
with marine pollution[D]. Guangzhou: Jinan University, 2012.

[17] Blackburn S I, Hallegraeff G M, Bolch C J. Vegetative reproduction and sexual life cycle of the toxic dinoflagellate Gymnodinium cat-
enatum from Tasmania, Australia[J]. Journal of Phycology, 1989, 25(3): 577-590.

(18] PRl SRMTEH | T ZETRIFAE Y 10 A SRR T]. AR K™, 2001(4): 64-69.

Xu Cuiya. Ecological characteristics of phytoplankton in Quanzhou Bay in spring and summer[J]. Journal of Fujian Fisheries, 2001(4):
64—069.

(19] VL2, RALIE. SRINVE TR SO ARha s S IR 7 FR3 [J). H8VE S5 VA, 2009, 40(6): 761-767.

Jiang Xinglong, Song Lirong. The influence factors on dominant red-tide algal species succession in Quanzhou Bay[J]. Oceanologia et


http://dx.doi.org/10.12111/j.mes.20200120
http://dx.doi.org/10.12111/j.mes.20200120
http://dx.doi.org/10.12111/j.mes.20200120
http://dx.doi.org/10.12111/j.mes.20200120
http://dx.doi.org/10.12111/j.mes.20200120
http://dx.doi.org/10.3969/j.issn.2095&#8722;1787.2016.04.002
http://dx.doi.org/10.3969/j.issn.2095&#8722;1787.2016.04.002
http://dx.doi.org/10.3969/j.issn.2095&#8722;1787.2016.04.002
http://dx.doi.org/10.3969/j.issn.2095&#8722;1787.2016.04.002
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2015.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2015.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2015.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2015.04.013
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2009.11.019
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2009.11.019
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2009.11.019
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2009.11.019
http://dx.doi.org/10.1111/j.1529&#8722;8817.1989.tb00264.x
http://dx.doi.org/10.3321/j.issn:0029&#8722;814X.2009.06.014
http://dx.doi.org/10.3321/j.issn:0029&#8722;814X.2009.06.014
http://dx.doi.org/10.3321/j.issn:0029&#8722;814X.2009.06.014

S AOLRLAF: B R T T B R ORI A G R 1w B B Y 131

[20]

[21]

[22]

23]

[24]

[25]

[26]

271

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Limnologia Sinica, 2009, 40(6): 761-767.

2, XM, B R R, S5 RO — U A T ) P A TR E 7 AR LT E (0], PPt =iz, 20035, 24(3): 18-24.

Li Tao, Liu Sheng, Huang Liangmin, et al. Studies on phytoplankton community change at Daya Bay during a red tide[J]. Journal of
Tropical Oceanography, 2005, 24(3): 18-24.

PJETs, Bedi, B RAKE. BRYT O XURLE 1 ¥ Cochlodinium geminatum R A 4 1 R IO MRS R AE 0125 0T [J]. AL IREE 43R, 2015, 24(2):
286—293.

Pang Yong, Nie Rui, Lii Songhui. Preliminary environmental analysis of the evolution of Cochlodinium geminatum bloom in the Pearl
River Estuary[J]. Ecology and Environmental Sciences, 2015, 24(2): 286—293.

Xt B DL, EHREE, 45, 201 24748 VA K IUBOR RS BRI 2 2 /K SO G R R U], I IEARESE, 2016, 34(4): 28-38.
Deng Hua, Guan Weibing, Cao Zhenyi, et al. Analysis of hydrological and meteorological factors causing Karenia mikimotoi bloom in
2012 along Fujian coast[J]. Journal of Marine Sciences, 2016, 34(4): 28-38.

Liu Minlu, Gu Haifeng, Krock B, et al. Toxic dinoflagellate blooms of Gymnodinium catenatum and their cysts in Taiwan Strait and their
relationship to global populations[J]. Harmful Algae, 2020, 97: 101868.

Zheng Chongrong, Li Guangyi, Chen Jingwu, et al. Potential effects of some environmental factors on a dinoflagellate red tide caused by
Gymnodinium catenatum in Shenhu Bay in 2017[J]. Meteorological and Environment Research, 2019, 10(4): 26—30.

Hallegraeff G M, Steffensen D A, Wetherbee R. Three estuarine Australian dinoflagellates that can produce paralytic shellfish toxins[J].
Journal of Plankton Research, 1988, 10(3): 533-541.

Figueroa R I, Bravo I, Ramilo I, et al. New life-cycle stages of Gymnodinium catenatum (Dinophyceae): laboratory and field observa-
tions[J]. Aquatic Microbial Ecology, 2008, 52(1): 13-23.

FRGH, SR, SRR, 45 HEM T 7R A AR IR AR BE B 3 0T 0], RV R BEE, 2009, 27(2): 217-223.

Cheng Junli, Zhang Ying, Zhang Dong, et al. Analysis of ecological environment elements during the red tide occurring in Haizhou
Bay[J]. Advances in Marine Science, 2009, 27(2): 217-223.

TR, AT T K T S TR 3], Hlk 5T, 2017, 39(6): 493-501.

Gao Mingqi. Analysis and evaluation of water quality in Shishi inshore waters[J]. Journal of Fisheries Research, 2017, 39(6): 493—501.
TGS, PAeA, FORRE. AR i J5 H SRR IR W Dy LI N i R kA 2 1y A B B 0], ST RS2 (F AR AR), 2010, 49(1):
95-101.

Ding Guangmao, Hong Huasheng, Wang Dazhi. Physiological response of Prorocentrum donghaiense and Alexandrium tamarense to ni-
trate and ammonium([J]. Journal of Xiamen University (Natural Science), 2010, 49(1): 95-101.

Bravo I, Fraga S, Figueroa R 1, et al. Bloom dynamics and life cycle strategies of two toxic dinoflagellates in a coastal upwelling system
(NW Iberian Peninsula)[J]. Deep-Sea Research Part 1I: Topical Studies in Oceanography, 2010, 57(3/4): 222—234.

Bolch C J S, Hallegraeff G M. Dinoflagellate cysts in recent marine sediments from Tasmania, Australia[J]. Botanica Marina, 1990,
33(2): 173-192.

W2, 25, 259, 55 TR p iR BT P VR e 2 0 A (0], WAL R, 2010, 28(1): 41-49.

Pan Jun, Li Ruixiang, Li Yan, et al. Distribution of dinoflagellate cysts in surface sediments from the southern Yellow Sea in autumn[J].
Advances in Marine Science, 2010, 28(1): 41—49.

ZGRE, FRGERE, S EES, S RN R P S A A 25 S A 025 PR 2R (], M AAR, 2020, 42(8): 115-126.

Li Guangyi, Zheng Chongrong, Wu Huikai, et al. A preliminary investigation of spatial and temporal distribution of dinoflagellate cysts
in the Meizhou Bay[J]. Haiyang Xuebao, 2020, 42(8): 115—126.

Figueroa R 1, Bravo I, Garcés E, et al. Nuclear features and effect of nutrients on Gymnodinium catenatum (Dinophyceae) sexual
stages[J]. Journal of Phycology, 2006, 42(1): 67-77.

Preliminary study on the extinction of Gymnodinium catenatum bloom and

its relationship with resting cysts
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Abstract: During June 10 to 14, 2018, the extinction of Gymnodinium catenatum bloom in the Quanzhou Bay was


http://dx.doi.org/10.3321/j.issn:0029&#8722;814X.2009.06.014
http://dx.doi.org/10.3969/j.issn.1009&#8722;5470.2005.03.003
http://dx.doi.org/10.3969/j.issn.1009&#8722;5470.2005.03.003
http://dx.doi.org/10.3969/j.issn.1009&#8722;5470.2005.03.003
http://dx.doi.org/10.3969/j.issn.1009&#8722;5470.2005.03.003
http://dx.doi.org/10.3969/j.issn.1001&#8722;909X.2016.04.004
http://dx.doi.org/10.3969/j.issn.1001&#8722;909X.2016.04.004
http://dx.doi.org/10.3969/j.issn.1001&#8722;909X.2016.04.004
http://dx.doi.org/10.1016/j.hal.2020.101868
http://dx.doi.org/10.1093/plankt/10.3.533
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2009.02.012
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2009.02.012
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2009.02.012
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2010.01.006
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2010.01.006
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2010.01.006
http://dx.doi.org/10.1111/j.1529&#8722;8817.2006.00181.x

132 WBEEM 448

studied in this paper. In the field investigation, a total of 4 stations were set up to monitor the marine environment
factors and phytoplankton within 6 times. Combined with the investigation of dinoflagellate cysts in the Quanzhou
Bay, the relationship of dinoflagellate cysts and the evolution of bloom was explored. The results showed that when
the bloom occurred, the sea state was good and the water temperature and salinity were 27.1°C to 28.2°C and 29.7 to
31.4 respectively. The concentration of PO,-P and inorganic nitrogen were between below detectable limit to
0.045 4 mg/L and 0.050 mg/L to 0.281 mg/L respectively. There was no significant correlation between the density
of bloom biology and nutrients. The strong winds and waves were the important factors for the extinction of bloom.
One hundred species belonging to 48 genera and 3 phyla of phytoplankton were identified in the extinction of
bloom, and Bacillariophyta was the most phylum. The community structure of phytoplankton changed during the
extinction of bloom, Gymnodinium catenatum was the absolute dominant, the maximum density of which reached
(7.02+0.11)x10° cells/L. In the declination of the bloom, Skeletonema costatum and Chaetoceros curvisetus domin-
ated, and the number of phytoplankton species increased significantly. At the same time, 37 species of dinoflagel-
late cysts in 5 groups and 1 undetermined species were identified in the Quanzhou Bay, and the average abundance
of which was 574 cysts/g, mainly dominated by heterotrophic dinoflagellate cysts. The resting cysts played an im-
portant role in the evolution of bloom. They occurred when the bloom dissipated and decreased with time.
However, they still could germinate and had the potential to re-outbreak and form bloom, which should raise con-

cern.

Key words: Quanzhou Bay; Gymnodinium catenatum; red tide; resting cysts
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