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[ o
(Dinophyta) (Kareniaceae)
%
1 20 3 3 1
(1. 100050; 2. 999077; 3. 510632)
(Kareniaceae) ,
330 , ,
20 90 , ,
Q179.1 doi: 10.11693/hyhz20170200027
(Kareniaceae) , 3 30 (Nézan et al,
(Dinophyceac) (Gymnodiniales), 2014; Guiry et al, 2017) s
(Dinophyta) , Bergholtz , 3 11
(2006) , , ( ) ( , 2008; Wang et al, 2011;
20 , ,2013; Gu et al, 2013)
S (D ,
(unarmoured); (2) (apical groove) ,
“s8TT 5 ()
(fucoxanthin) / (Bergholtz et 1
al, 2006)
(de Salas et al, 2008; Brand et al, (Gymnodiniales) (Gymnodinium),
2012) , (Tester et al, (Gyrodinium) 20 80 ,
1997) (Chang et al, 2001) (Oda, 1935) )
(Cho, 1981) (Li et al, 2004; Lu et al, ,
2014) (Tangen, 1977) (Clément et al, (Takayama, 1985),
2001) (de Salas et al, 2004a, b) (Botes Daugbjerg  (2000) s
et al, 2003) ; ’
2005 , (Gymnodinium Stein) (Karenia Hansen &
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Moestrup)
(Akashiwo Hansen & Moestrup), ,

(Karlodinium Larsen)

Daugbjerg  (2000) ,

, G. breve G. mikimotoi  G.
brevisulcatum , K.
brevis K. mikimotoi K. brevisulcata;
G. micrum G veneficum G vitiligo
, Karl. micrum

Karl. veneficum  Karl. vitiligo ,

6 s 4 (K. brevis, K. brevisulcata,
K. digitata K. mikimotoi) 2 (Karl.
veneficum = Karl. micrum  Karl. vitiligo)
, 2003 2004 ,
13 Botes  (2003)
K. cristata K.
bicuneiformis; Haywood  (2004)
3 K. papilionacea, K. sellformis
K. bidigitata Chang (2004) 2002
(Hauraki Gulf) , K
concordia de Salas (2004Db) 2003
(Tasmania)
K. asterichroma , de Salas  (2003)
— (Takayama
de Salas, Bolch, Botes et HallegraefY),
2 : T tasmanica  T. helix,
G. pulchellum  Gyr. acrotrochum Gyr.
cladochroma 3 s
5
Bergholtz  (2006)
DNA (LSU rDNA) ,
3
— (Kareniaceae),
ccga> ’
2008 ,
de Salas  (2008)
, 5 1 2008

Karl. corsicum (Siano
(2014)

Gyr. corsicum
et al, 2009) Gu

T. xiamenensi

(2013)

Karl. gentienii

Nézan

) 3 30
2014; Guiry et al, 2017)
(D (Karenia Hansen & Moestrup, 2000):

Karen Steidinger

(Nézan et al,

19'-
/o 19'- ,
, (Daugbjerg et al, 2000)
(2) (Karlodinium Larsen, 2000):
Karl Tangen ,
Daugbjerg  (2000)

(Daugbjerg et al, 2000)
3) (Takayama de Salas, Bolch, Botes et
Hallegraeff, 2003):

Haruyoshi Takayama ,

> E

““S77 (de Salas et al, 2003)
PeER I BREERR

1. ................................................................... 2
1. , “S” .................... (Takayama)
2. ................................ (Karlodlnlum)
2' ....................................... (Karenl'a)
2.1

12 ,

(K. brevis),
1

2.2

11 ,

(Karl. veneficum),

2
2.3

7 s

(T tasmanica)
3
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YINERSRMETE A, 5
1. ........................................................ 2 4
1. S SGRCEEERELEREEE O i (Karl. ballantinum)
2. e 3 , TO  crrrerrem e 6
2. L e 4 10 T S 7
3. , ,
----------------------------- (K. papilionaceae) (Kal’l. armiger)
3. .......................... (K brevis) 6 ,
4. e (K, CriStata) ...................... (Karl. corsicum)
4. 5 7.
5. L 6 (Karl. australe)
5. B S GAEREEEEE LR LR R 8 T 8
6. 8. )
"""""""""""""""" (K. asterichroma) (Karl. gentienii)
6. 7 8
7 ) (Karl. veneficum) (Karl. vitiligo)*
................................... (K Concordia) 9 ,
7. P PP (Karl. conicum)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (K. mikimotoi) 9. , ,
8. (Karl. Corrugatum)
.............................. E@ (K. bicuneiformis) * (Karl. vitiligo) (Karl.
8. veneficum) , :
----------------------------------- (K. selliformis) ,
A o 0 AR AR TR
9. ’ ’ 1. , , 0 TESTT 2
1/31/2 ++ereessemsees et n L ; , T8
10' 8 LR R R LR (]': helix)
-------------------------------- (K. umbella) 2. , S
10. ; 2. . e, 5
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (K longicannall’s) 3 , 4
11. s 1/3—1/2; 3. ,30—40
............................ (K. digitata) (T. xiamenensis)
11. , 1/3 4 20pm,
-------------------------------- (K. brevisulcata) (T tasmanica)
FRERHRERR + : :
1 0 T (T tuberculata)
L. 9 5.
2. , 1/2 .................... 3 ................................... (T acrotrocha)
2. , 1/3 ........ 4 ............................................ 6
3. , ’
............................ (Karl. antarcticum) (T cladochroma)
3. , 6. ,
................................ (Karl. decipiens) (T pulchella)
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3 (Orr et al, 2012)
1998 ,
( )
(1)
( , 2007; , 2008; , 2007; ,
Lei et al, 2011; Yuan et al, 2012) ,
, (Bergholtz et al, 2006) R ,
, (Karl. ballantinum) (de Salas
, et al, 2008) s
(Yang et al, 2001;
Wang et al, 2011; Zhou et al, 2011; , 2012; 2)
,2013; Gu et al, 2013; Lu et al, 2014) DNA
( ,2008) , 4 ,
1 , 1 ,
(2013) AlgaeBase , ( LSU rDNA)
) 6 ) (Gu et al, 2013) Refi¢ (2015)
LSU rDNA T.
Lu (2014) tasmanica T buberculata 99.5%
, 5 , 99.3%,
Yang (2000)
Gu (2013) 1998
(T xiamense) s (K. digitata) , Lee
3 9 , #® (2011) ,
(Yang et al, 2001; ,2013)
AlgaeBase 1/3 ,
> (3) >
4 Brachidiniaceae Brachydinium
Asterodinium s
) (Gomez et al, 2005)
) (Goémez et al, 2005; Gémez, 2006) ,
) Henrichs (2011) s
Brachydinium Brachydinium. capitatum

, Brachidiniaceae
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Q)

, Zingone (2006)
(Campania region, Mediterranean Sea)
5 1
Nézan  (2014) s
(LSU rDNA )
12
, 3
, . %, 2013.
,21(1): 19—27
s , 2007.

. , 16(5): 1337—1341
X5 £, 2008, P EGEAY A, LRt BB, 177

, , HIEKIk , 2008.
,27(2): 113—117
PSR4, FHN, 2013, . FHE, P
, 67—717, 93—95
, , , 2007.
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PROGRESS IN TAXONOMY STUDY ON KARENIACEAE (DINOPHYTA)

WANG Jian-Yan', HO Kin-Chung’, QI Yu-Zao®’, LU Song-Hui’, YANG Jing'

(1. Department of Science Research, Beijing Museum of Natural History, Beijing 100050, China; 2. School of Science and Technology,
Open University of Hong Kong, Kowloon 999077, China; 3. College of Life Science and Technology, Jinan University, Guangzhou
510632, China)

Abstract The family Kareniaceae is a recently erected taxonomic family of the order Gymnodiniales (Dinophyceae).
Species of this family can be found throughout the world. The family Kareniaceae includes 30 described species and 3
genera to date. Kareniaceae species are known responsible for recurrent harmful bloom events, which have led to severe
economy losses and ecology damage worldwide. Since the 1990s, Karenia species have drawn attentions in China for
causing several significant bloom events. In this review article, a comprehensive description of Kareniaceae species is
summarized and a identification key is also listed for a better understanding of species in this family.

Key words Dinophyta; Kareniaceae; Karenia; Karlodinium; Takayama; taxonomy
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