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Fig.1 Taxonomic positions of HAB species
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Tab.1 List of HAB species of dinoflagellates

18S rDNA
1 Akashiwo sanguinea AYS831412
2 Alexandrium affine AY831409
3 — Alexandrium andersonii JF521621
4 Alexandrium australiense KF908802
5 — Alexandrium balechii —
6 Alexandrium catenella DQ785887
7 Alexandrium cohorticula AF113935
8 — Alexandrium fragae —
9 — Alexandrium fraterculus AB088290
10 Alexandrium hiranoi AY641564
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18S rDNA
11 Alexandrium minutum AY831408
12 Alexandrium monilatum AY883005
13 Alexandrium ostenfeldii LC433647
14 Alexandrium pacificum KF908801
15 Alexandrium pseudogonyaulax AB088302
16 Alexandrium tamarense AY831406
17 Alexandrium tamiyavanichii ABO088318
18 Alexandrium taylorii AJ535385
19 Alexandrium tropicale —
20 Amphidinium carterae EF057407
21 Amphidinium gibbosum AB863027
22 Amphidinium klebsii KF733541
23 Amphidinium operculatum AB704006
24 Amphidoma languida KR362880
25 Amphisolenia bidentata GU196150
26 Azadinium dexteroporum KR362889
27 Azadinium poporum HQ324898
28 Azadinium spinosum JX559885
29 Barrufeta resplendens —
30 Centrodinium punctatum MK714082
31 Cochlodinium helicoides —
32 Coolia monotis FR847217
33 Coolia tropicalis —
34 Dinophysis acuminata AJ506972
35 Dinophysis acuta AJ506973
36 Dinophysis caudata EU780644
37 Dinophysis fortii AB073118
38 Dinophysis infundibulum AB366002
39 Dinophysis miles IN982970
40 Dinophysis norvegica AJ506974
41 Dinophysis ovata —
42 Dinophysis ovum KJ513128
43 Dinophysis sacculus AJ304807
44 Dinophysis tripos HM853816
45 Diplopelta parva —
46 Durinskia dybowskii AF231803
47 Fukuyoa paulensis MW046230
48 Fukuyoa ruetzleri KX424850
49 Fukuyoa yasumotoi KM272972
50 Gambierdiscus australes AB764308
51 Gambierdiscus balechii KY235239
52 Gambierdiscus belizeanus EF202866
53 Gambierdiscus caribaeus HE775087
54 Gambierdiscus carolinianus EU770644
55 Gambierdiscus carpenteri KM272970
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18S rDNA
56 — Gambierdiscus cheloniae KU674341
57 — Gambierdiscus excentricus —
58 — Gambierdiscus jejuensis MHZ827559
59 — Gambierdiscus lapillus KUS558932
60 Gambierdiscus pacificus KY235242
61 — Gambierdiscus polynesiensis EF202907
62 — Gambierdiscus scabrosus AB764235
63 — Gambierdiscus silvae —
64 Gambierdiscus toxicus EF202890
65 Gonyaulax diegensis —
66 Gonyaulax digitale MW795366
67 Gonyaulax polygramma AJ833631
68 Gonyaulax scrippsae —
69 Gonyaulax spinifera AF022155
70 — Gonyaulax taylorii —
71 — Gymnodinium aureolum DQ779991
72 Gymnodinium catenatum DQ785882
73 Gymnodinium impudicum DQ779993
74 Gyrodinium dominans —
75 Gyrodinium spirale AB120001
76 Heterocapsa circularisquama LC054932
77 — Heterocapsa rotundata AF274267
78 Karenia asterichroma —
79 # Karenia bicuneiformis HMO067002
80 Karenia brevis AF172714
81 Karenia brevisulcata —
82 Karenia concordia —
83 Karenia cristata —
84 Karenia longicanalis —
85 Karenia mikimotoi AF022195
86 Karenia papilionacea HMO067005
87 Karenia selliformis HMO067007
88 — Karlodinium armiger —
89 — Karlodinium conicum —
90 — Karlodinium corsicum —
91 Karlodinium digitatum —
92 — Karlodinium gentienii —
93 Karlodinium veneficum IN986577
94 Kryptoperidinium triquetrum AF022198
95 Lebouridinium glaucum KP790161
96 Levanderina fissa KP790163
97 Lingulodinium polyedra AY421788
98 — Luciella masanensis AMO050344
99 Margalefidinium fulvescens AB288380
100 Margalefidinium polykrikoides DQ779986
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18S rDNA
101 Noctiluca scintillans AF022200
102 Ostreopsis fattorussoi —
103 Ostreopsis heptagona —
104 Ostreopsis lenticularis MK?227248
105 Ostreopsis mascarenensis —
106 Ostreopsis ovata —
107 Ostreopsis rhodesiae KX055855
108 Ostreopsis siamensis —
109 Oxyrrhis marina AF280077
110 Pfiesteria piscicida FJ600090
111 Pfiesteria shumwayae AY245694
112 Phalacroma mitra ABS551248
113 Phalacroma rotundatum AJ506975
114 Polykrikos geminatus —
115 Polykrikos hartmannii AY421789
116 Polykrikos kofoidii DQ371292
117 Prorocentrum balticum —
118 Prorocentrum borbonicum —
119 Prorocentrum caipirignum KY039500
120 Prorocentrum cassubicum DQ388460
121 Prorocentrum concavum Y16237
122 Prorocentrum cordatum JE715165
123 Prorocentrum dentatum DQ336057
124 Prorocentrum donghaiense MH729037
125 Prorocentrum emarginatum Y16239
126 Prorocentrum faustiae —
127 Prorocentrum gracile AY443019
128 Prorocentrum hoffmannianum KF885226
129 Prorocentrum leve DQ238043
130 Prorocentrum lima Y16235
131 Prorocentrum maculosum Y16236
132 Prorocentrum mexicanum Y16232
133 Prorocentrum micans AY803739
134 Prorocentrum rhathymum FJ842096
135 Prorocentrum shikokuensis —
136 Prorocentrum steidingerae —
137 Prorocentrum texanum JQ390504
138 Prorocentrum triestinum KX786249
139 Protoceratium reticulatum AY421790
140 Protodinium simplex U41086
141 Protogonyaulax leei AY 641565
142 Protoperidinium americanum —
143 Protoperidinium avellana —
144 Protoperidinium bipes AB284159
145 Protoperidinium claudicans —
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18S rDNA
146 Protoperidinium conicoides —
147 Protoperidinium conicum AY443020
148 Protoperidinium depressum AB255834
149 Protoperidinium divergens AB181893
150 Protoperidinium elegans AB255836
151 Protoperidinium leonis AB181898
152 Protoperidinium oblongum MG720551
153 Protoperidinium oceanicum —
154 Protoperidinium pellucidum AY443022
155 Protoperidinium pentagonum AB255838
156 Protoperidinium quadridentatum —
157 Protoperidinium subinerme —
158 Protoperidinium triquetrum —
159 Pseliodinium fusus OL439714
160 Pyrocystis fusiformis —
161 Pyrodinium bahamense AY456115
162 Pyrodinium compressum DQ500120
163 Pyrophacus horologium —
164 Pyrophacus steinii AY443024
165 Scrippsiella acuminata HM483396
166 Scrippsiella precaria MT039423
167 Sourniaea diacantha —
168 Takayama acrotrocha HMO067010
169 Takayama cladochroma —
170 Takayama pulchella —
171 Tripos brevis —
172 Tripos deflexus —
173 Tripos furca AJ276699
174 Tripos fusus AF022153
175 Tripos humilis —
176 Tripos macroceros MF927988
177 Tripos massiliensis FJ402942
178 Tripos muelleri MF927990
179 Tripos trichoceros —
180 Vulcanodinium rugosum MGR826114
x2 mEERETHOMHER
Tab.2 List of HAB species of diatoms
18S rDNA

1 Asterionellopsis glacialis AY216904

2 Asteroplanus karianus Y10568

3 Bacillaria paxillifera KY 054943

4 Bellerochea malleus AF525671

5

Cerataulina bicornis
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18S rDNA
6 Cerataulina pelagica HQ912669
7 Chaetoceros affinis MG972331
8 Chaetoceros atlanticus MG972211
9 Chaetoceros compressus —
10 Chaetoceros concavicornis —
11 Chaetoceros contortus MG972222
12 Chaetoceros convolutus —
13 Chaetoceros curvisetus MG972241
14 Chaetoceros danicus MG972244
15 Chaetoceros debilis AB847419
16 Chaetoceros denticulatus —
17 Chaetoceros diadema MG972258
18 Chaetoceros didymus MG972272
19 Chaetoceros laciniosus —
20 Chaetoceros lauderi —
21 Chaetoceros lorenzianus MG972289
22 Chaetoceros paradoxus —
23 Chaetoceros peruvianus MG972297
24 Chaetoceros pseudocurvisetus MG972305
25 Chaetoceros salsugineus —
26 Chaetoceros siamensis —
27 Chaetoceros socialis KY852277
28 Chaetoceros subsecundus —
29 Chaetoceros tenuissimus MZ169559
30 Coscinodiscopsis jonesiana KJ577852
31 Coscinodiscus asteromphalus —
32 Coscinodiscus centralis —
33 Coscinodiscus gigas —
34 Coscinodiscus granii AY485495
35 Coscinodiscus perforatus —
36 Coscinodiscus radiatus X77705
37 Coscinodiscus wailesii HQ912668
38 Cyclotella cryptica AY485499
39 Cylindrotheca closterium LC054954
40 Dactyliosolen fragilissimus —
41 Dactyliosolen mediterraneus KU577433
42 Ditylum brightwellii AY485444
43 Eucampia zodiacus EF585584
44 Guinardia delicatula AJ535192
45 Guinardia flaccida AJ535191
46 Guinardia striata KJ577857
47 Halamphora coffeiformis KX120664
48 Hobaniella longicruris JX413553
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18S rDNA
49 Lauderia annulata DQ514849
50 Leptocylindrus danicus AJ535175
51 Leptocylindrus minimus AJ535176
52 Lithodesmium variabile KJ671699
53 Melosira discigera HQ912566
54 Melosira lineata —
55 Melosira moniliformis KM592935
56 Neodelphineis pelagica —
57 Neomoelleria cornuta KJ577856
58 Nitzschia bizertensis KF955285
59 Nitzschia hybrida —
60 Nitzschia longissima AY881968
61 Nitzschia navis-varingica —
62 Odontella aurita HQ912687
63 Paralia sulcata HQ912573
64 Proboscia alata AJ535181
65 Proboscia indica —
66 Pseudo-nitzschia abrensis KC409109
67 Pseudo-nitzschia australis GU373961
68 Pseudo-nitzschia batesiana KP708989
69 Pseudo-nitzschia bipertita —
70 Pseudo-nitzschia brasiliana KP708990
71 Pseudo-nitzschia caciantha KP708992
72 Pseudo-nitzschia calliantha AY257857
73 Pseudo-nitzschia cuspidata KP708995
74 Pseudo-nitzschia delicatissima DQ336150
75 Pseudo-nitzschia fraudulenta KX229690
76 Pseudo-nitzschia fukuyoi KP708999
71 Pseudo-nitzschia galaxiae AY257850
78 Pseudo-nitzschia granii —
79 Pseudo-nitzschia hasleana KC017468
80 Pseudo-nitzschia kodamae KP709000
81 Pseudo-nitzschia lundholmiae KP709002
82 Pseudo-nitzschia multiseries U18241
83 Pseudo-nitzschia multistriata —
84 Pseudo-nitzschia obtusa —
85 Pseudo-nitzschia plurisecta MH376351
86 prendodelicaisima GU373965
87 Pseudo-nitzschia pungens U18240
88 Pseudo-nitzschia seriata GU373969
89 Pseudo-nitzschia simulans —

90

Pseudo-nitzschia sinica
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18S rDNA

91 — Pseudo-nitzschia subcurvata KX253952

92 Pseudo-nitzschia subfraudulenta —

93 Pseudo-nitzschia subpacifica —

94 — Pseudo-nitzschia turgidula —

95 — Pseudosolenia calcar-avis KJ577871

96 Rhizosolenia gracillima —

97 Rhizosolenia semispina —

98 Rhizosolenia stolterfothii —

99 Rhizosolenia styliformis —

100 Rhizosolenia'st)'/ll"formis var. -

latissima

101 Skeletonema costatum DQ396524

102 Skeletonema marinoi HM236348

103 Stephanopyxis palmeriana AY485527

104 Sundstroemia setigera AY485461

105 Thalassionema frauenfeldii JX401233

106 Thalassionema nitzschioides X77702

107 Thalassiosira decipiens —

108 Thalassiosira diporocyclus MF405351

109 Thalassiosira eccentrica —

110 Thalassiosira gravida AF374480

111 Thalassiosira hyalina 1X437383

112 Thalassiosira mala —

113 Thalassiosira nordenskioeldii DQ093365

114 Thalassiosira pacifica DQ514888

115 Thalassiosira subtilis —

116 Thalassiosira weissflogii AF374477

117 Trieres chinensis HQ912564

118 Trieres mobiliensis KC309500

119 Trieres regia KC309502

120 — Tryblionella compressa —

*3 HbFRHH
Tab.3 List of HAB species of other phyla
18S rDNA

1 Ebria tripartita Cercozoa DQ303923
2 Nephroselmis pyriformis Chlorophyta KF615768
3 Polyblepharides amylifera Chlorophyta KF615764
4 Pyramimonas parkeae Chlorophyta KX611141
5 Ulva australis Chlorophyta AB425961
6 Ulva prolifera Chlorophyta AF499654
7 Mesodinium rubrum Ciliophora
8 Cryptomonas baltica Cryptista DQ228118
9 Cryptomonas kielensis Cryptista HF952610




610

54

18S rDNA
10 Rhodomonas salina Cryptista HM126532
11 Teleaulax acuta Cryptista HM126531
12 Euglena gracilis Euglenozoa —
13 — Euglena pascheri Euglenozoa —
14 Euglena viridis Euglenozoa AJ532415
15 — Eutreptia lanowii Euglenozoa —
16 — Eutreptiella gymnastica Euglenozoa FJ719618
17 Chrysochromulina leadbeateri Haptophyta AM491017
18 Emiliania huxleyi Haptophyta KX229688
19 Gephyrocapsa oceanica Haptophyta AJ246276
20 Isochrysis galbana Haptophyta KX980524
21 Phaeocystis globosa Haptophyta AF182110
22 Phaeocystis pouchetii Haptophyta AJ278036
23 — Prymnesium calathiferum Haptophyta AM491008
24 — Prymnesium faveolatum Haptophyta AM491005
25 — Prymnesium parvum Haptophyta KU900224
26 — Prymnesium polylepis Haptophyta AJ004866
27 — Prymnesium zebrinum Haptophyta AM491001
28 Aureococcus anophagefferens Ochrophyta AF117777
29 — Aureoumbra lagunensis Ochrophyta U40258
30 Chattonella antiqua Ochrophyta AY788920
31 Chattonella marina Ochrophyta AY788925
32 — Chattonella ovata Ochrophyta AY788923
33 Chattonella subsalsa Ochrophyta U41649
34 Dictyocha fibula Ochrophyta AB096710
35 Dinobryon balticum Ochrophyta —
36 — Fibrocapsa japonica Ochrophyta AY788931
37 Heterosigma akashiwo Ochrophyta DQ191681
38 Octactis speculum Ochrophyta U14385
39 — Pseudochattonella farcimen Ochrophyta AMO075624
40 — Pseudochattonella verruculosa Ochrophyta AMO075625
41 — Vicicitus globosus Ochrophyta HQ646558
30 )
) 8 ; (G
> 5
R 215, 7 14 39 61 90 , 4
, 10 , (Chaetoceros)
( , 2021; s 21, (Protoperidinium) 16
2021a, 2021b, 2021c, 2021d; , 2021; (Pseudo-nitzschia) 12 ,
,2023) , (Thalassiosira) 10 ( 1b) 215 ,
, 162 ( 753%) I18SIDNA  (>1000 bp)
, , 53 18S rDNA
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Tab.4 HAB species identified in 7 coastal regions in China

46 1957~2019 53 69 12 134 ,2021¢
122 1936~2019 82 86 16 184 ,2023
67 1958~2019 58 71 7 136 ,2021b
44 1987~2018 58 67 8 133 ,2021a
52 1977~2016 58 69 5 132 ,2021d
22 1985~2014 42 54 6 102 ,2021
84 1936~2019 57 70 9 136 ,2021
— — 99 95 21 215 —
— — 26 48 2 76 —
( 4 ,
, 35 76 , ,
) ) )
s 53 (Chaetoceros curvisetus) ,
( ), 8 (Thalassionema nitzschioides)
) 2) ) 3
80|
76
60 |
B
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Fig.2 Distribution of HAB species in the China seas
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215 ) R 10

(Alexandrium hiranoi,

Azadinium poporum, Dinophysis acuta, Dinophysis
infundibulum, Dinophysis norvegica, Dinophysis tripos,
Prorocentrum rhathymum, Prorocentrum texanum,
Pseudo-nitzschia batesiana, Rhodomonas salina)( 4),

>

10
BTN BT R
FUREER DT fUREER DT

4

Fig.4 Comparison of analysis results based on morphology and
metabarcoding

3
20 (
13 , 4 , 1 2 )
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3.1
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(Dinophysaceae), (Dinophysis)

, (Okadaic acid, OA)

(Dinophysistoxins, DTX)

]
cc »3

>

> i

(Park et al, 2006; Sun et al, 2007,
Riisgaard et al, 2009) ,
(Burkholder
et al, 2008; Hansen et al, 2013)

>

3.2
(Dinophysis caudata) Miozoa
(Dinophyceae), (Dinophysales),
(Dinophysaceae), (Dinophysis)
) ( ,2015)
(Reguera et
al, 2014) ,
( ,2004)
3.3 Tripos furca
Tripos furca Miozoa ,
(Dinophyceae), (Gonyaulacales),
(Ceratiaceae), Tripos ,
Ceratium Tripos furca ,
, «
2004) 1998~2008 12
Tripos furca , 6500 km®
5, 4 3 1998
, 2 3812 km? , Tripos
furca 6~7 9 ( ,2012)
( ,2004)
3.4 Tripos fusus
Tripos  fusus Miozoa ,
(Dinophyceae), (Gonyaulacales),
(Ceratiaceae), Tripos Tripos fusus
( ,2004) Tripos fusus ,
2007 9 27~29 , Tripos
Sfusus s 500 km?
( ,2012) ,
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(Jeong et al, 2005a; Tang et al,

2015; ,2018)

(Jessup et al, 2009; Du et al, 2011),
1922

(Hallegraeft, 1992; Gomez
et al, 2008; Yang et al, 2012; Koening et al, 2014;
O’Boyle et al, 2014; White et al, 2014) ,

1998
, 170 hm? ( ,
2001) 1998~2017 31
: 23 4 ),
@® 9 ), 50 ,
13 167 (Chen et al, 2019a)
3.7
(Gymnodinium catenatum)
Miozoa R (Dinophyceae),
(Gymnodiniales), (Gymnodiniaceae),
(Gymnodinium)
, ( ;
2007a; ,2022)
(Paralytic shellfish poisoning, PSP) ,
1979
PSP
) PSP
(Mee et al, 1986; Hallegraeff, 1993)
, 400 km?
,2017
PSP ,
( ,2018)
3.8
(Margalefidinium polykrikoides)
(Cochlodinium polykrikoides),
Miozoa , (Dinophyceace),
(Gymnodiniales), (Gymnodiniaceae),

(Margalefidinium) 5
(Cochlodinium),
(Gomez et al, 2017)
(Richlen et al, 2010) ,
, (Kudela et al, 2012;
Tang et al, 2012b),
(Liu et al, 2021) 1990 ,
(Tomas et al,
2008; Refié et al, 2013), ,
(Richlen et al, 2010;
Kudela et al, 2012; Lopez-Cortés et al, 2019)
(Kudela et
al, 2012; Lopez-Cortés et al, 2019)
18S rDNA 28S rDNA ITS (Qiu et al,
COI (Park et al, 2018) s
(28S rDNA) , 4
: /
(Iwataki et al, 2008; Richlen et al, 2010)

2013)

3.9
(Alexandrium catenella)
Miozoa , (Dinophyceae),
(Gonyaulacales), (Pyrocystaceace),
(Alexandrium) 33
, (Anderson et al,
2012) 13
(Gu, 2011; Gu et al, 2013; Huang et al, 2021)
, 6
(Zhu et al, 2009; , 2010;
Huang et al, 2018),

Algaebase

, 2017;

50%
PSP
, PSP,
( ,2004) 1993~2009
4 , 2004 2
, 2005 2007 , 2, 2
, 2006 ( )
, 1 000 km?,
( ,2012)
3.10
(Alexandrium pacificum)

Miozoa , (Dinophyceae),
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(Gonyaulacales), (Pyrocystaceace), 3.12
(Alexandrium), ( (Prorocentrum donghaiense)
, 2014) , Miozoa , (Dinophyceae),
3 : A. tamarense A. fundyense  A. (Prorocentrales), (Prorocentraceae),
catenella, PSP John (Prorocentrum) R
(2014) , (Lu et al, 2001; Guiry et
5 : A. fundyense A. mediterraneum A. al, 2022), ,
tamarense A. australiense  A. pacificum(John et al, ,
2014) R (P. dentatum)( , 2003;
PSP , 2006)
(Hallegraeff, 1993; Sellner et al, 2003; Anderson et al, , ,
2012) )
’ ( ,2004) ,
( , 2011) , ,
) ’ (Lu et al, 2001; ,2003) 2000~2009
) 155,
. 67600 km’, , 4~6 :
’ 5 109 ,6 36 ,4 10 ,
( ,2007) 77, 78
3.1 133, 46 914 km? ( ,2012)
(Karenia mikimotoi) Miozoa , ,
(Dinophyceae), (Gymnodiniales), (Calanus sinicus)
(Kareniaceae), (Karenia) , , (
) > ) , 2003; , 2017) ,
’ (
, ( ; ,2003; Li et al, 2010)
2007) 1998 3.13
, 4 15 (Scrippsiella acuminata)
, 30 , Miozoa (Dinophyceae),
, 2003~2009 Thoracosphaerales , Thoracosphaeraceae ,
) Scrippsiella
87 1998 , 5 , ,
, 36 300 km? , 2005 ( ,2001;
, 23 17 112 km® 2007b) ,
2005 , ,
2008 , 2009
( 89.6%),
3~8 ,6 ,5
s (Tang et al, 2012a; s
, 2017) , )
( , 2012; ,

,2019) (Garate-Lizarraga et al, 2004);
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, ( , 2004) 2004~2008 23
(Ishikawa et al, 1996) , , 7 ., 16
(Crassostrea virginica) 12, 3 146 km?
(Mercenaria mercenaria) (Tang et 5~8 , 6~7 s
al, 2012a) 1998 , 82%, ( ,2012)
, 2009 3.16
30 , 5466 km* ( , (Eucampia zodiacus) ,
2012) , (Bacillariophyta),
( , 2007b; , 2014, , (Mediophyceae), (Hemiaulales),
2015), s (Hemiaulaceae), (Eucampia)
2000 89 ,
R 700,000 ( , 2001, (Horner, 2002; Ito et al, 2013; Nishikawa et al, 2013)
2003) ,
3.14 ) ,
(Pseudo-nitzschia pungens) (Nishikawa et al, 2009; Ito et al, 2013)
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(Bacillariales), (Bacillariaceae), 2007) (Yamaguchi et al, 2012),
(Pseudo-nitzschia)(Lelong et al, 2012) 1965 (Martin et al, 2007), ( ,2001;
( , ,2002) ( ,2012)
2010), (internal transcribed
spacers, ITS) , , (Nishikawa et al, 2009;
Ito et al, 2013)
(P. pungens var. pungens) (P. , 18S rDNA(Sorhannus, 2007) 28S
pungens var. cingulata) (P. rDNA(Hamsher ef al, 2013) ITS rbcL  COI (Guo et

pungens var. aveirensis)(Casteleyn et al, 2008; Kim et
al, 2015)

5 ( ,2018)
(Domoic acid)( ),

, ( ,2003)
( , 1992;
Zou et al, 1993; Qi et al, 1994), 1933~2009
7 ,1 , 6 ,
5~9 , 2008
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, , 26 000 hm?), (Zhang et al, 2012;
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DIVERSITY OF HAB SPECIES IN COASTAL REGIONS OF CHINA

CHEN Nan-Sheng"*** ~ZHANG Meng-Jia">**, LIU Shu-Ya"*? CUI Zong-Mei"*?

(1. CAS Key Laboratory of Marine Ecology and Environmental science, Institute of Oceanology, Chinese Academy of Sciences, Qingdao

266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Laoshan Laboratory, Qingdao 266237, China; 3. Center

for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 4. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract In recent decades, the global harmful algal bloom (HAB) has become one of the most prominent ecological
issues in Chinese sea areas, which seriously threatens human health, ecological safety, and social and economic
development. At present, more and more HAB species and many cryptic species have been identified, and their
classification status revised. However, scientific data of these HAB species are scattered, which is not conducive to our full
understanding and tracking of HAB species in Chinese sea areas. In this study, we collected the HAB data globally in
reference to IOC-UNESCO (version 2021). Of the total 341 HAB species recorded (including toxic and non-toxic), 215
species were identified in Chinese maritime waters and 76 species were identified in all major sea areas. Moreover,
metabarcoding analysis based on universal molecular markers (such as 18S rDNA sequence) has been widely used for the
identification and study of HAB species in terms of the species composition and temporal and spatial dynamics of HABs.
However, about 30% of the 341 HAB species have not been molecular analyzed, which has seriously limited the
application of metabarcoding method and metabarcoding analysis. Therefore, the construction of molecular markers for all
HAB species will promote metabarcoding analysis into the next-generation technology, help analyze the diversity and
spatio-temporal dynamics of HAB species in Chinese sea areas, and acceralate the study of HABs to a new level.
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