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10 26 (1), (Gymnodinium) (Polykrikos) 1 ,
(Protoperidinium), 10 13 ,
(Scrippsiella) (Alexandrium), / (Alexandrium tamarense/affine)
4 (Gonyaulax) 2, )
(Lingulodinium) (Fragilidium) (Gonyaulax spinifera) (Lingulodinium
(Pyrophacus) (Diplopsalis) polyedra) YTX

x1 AESEREAEMEEANRZZTTHFE

Tab.1 Seasonal abundance of dinoflagellate cysts in ocean around Nanji Island

( 13 )
@ )

Alexandrium affine 1.250 0.250 1.500
Alexandrium andersonii 0.500 1.625 0.250
Alexandrium pesudogonyaulax 0.500 1.625 0.250

Alexandrium tamarense 0.500 0.500 0.375

Gonyaulax membranacea 0.125 0 0

Gonyaulax spinifera 0.375 1.125 0.250

Fragilidium mexicanum 1.125 0.125 3.000

Lingulodinium polyedra 2.625 0.375 0

Tuberculudinioid a )

Pyrophacus stenii 0 0 0.125

“@ )

Scrippsiella donghaiense 2.625 0.375 0
Scrippsiella rotunda 1.250 0.250 1.500
Scrippsiella sp. 0.875 0 0.875

Scrippsiella trochoidea 0 0 0.125

( 13 )

a )

Brigantedinium sp. 1.250 0.250 1.500
Protoperidinium americanum 0.125 0 0
Protoperidinium avellana 0.375 1.125 0.250
Protoperidinium claudicans 0.125 0.125 0

Protoperidinium conicum 0 0 0.125
Protoperidinium leonis 0.375 0.250 0.500
Protoperidinium oblongum 0 0 0.125
Protoperidinium parthenopes 0 0.125 0.250
Protoperidinium quadrioblongum 0 0.125 0.250
Protoperidinium shanghaiense 0.250 0.625 0.125

a )

Diplopsalis lenticular 0.500 1.625 0.250

@ )
Gymnodinium impudicum 1.250 0.250 1.500
Polykrikos kofoidii 0.125 0 0.625

16.1 10.8 13.75
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Fig.2 Proportion of heterotrophic group cysts in Nanji Island in
different seasons
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3 a: ;b c: / s d:
;h i R sk L
Fig.3 a: cyst of Alexandrium tamarense; b, c: cyst of Alexandrium affine/A. minutum; d: cyst of Gonyaulax sp., e, f: cyst of Protoperidinium
sp.; g: cyst of Gonyaulax spinifera; h, i: cyst of Scrippsiella sp.; j: cyst of Polykrikos kofoidii; k, 1: cyst of unknown species
20pm

;e f ;8
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Fig.4 Temporal and spatial distributions in the cyst abundance (a) and proportion (b) in Nanji Island in 2014
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Tab.2  Seasonal variations in diversity, uniformity, and
richness of dinoflagellate cysts in the ocean near Nanji Island
, 2 3 2014
( 2) H 3.128 3.017 3.442
D (NS—NS) J 0.665 0.642 0.732
(N1—N4)(z-test P<0.05), b 3687 3779 3723
®3 BREILDRRBAESHMEREY. WAEMFEEEMNBET LT
Tab.3 Spatial variations in diversity, uniformity, and richness of dinoflagellate cysts in the ocean near Nanji Island
N1 N2 N3 N4 NS5 N6 N7 N8
H 3.740 4.297 4.491 2.950 3.433 2.431 2.603 3.130
J 0.796 0.914 0.955 0.628 0.730 0.517 0.554 0.666
D 4.48 4.64 4.05 4.29 5.45 5.00 4.64 4.67
etal, 2002) , , 13
3
s 5 D'Silva
53, (2013) ,
2014 , 10 (2010)  2006—2007
26, R 70% Kim
s (2012) 5 R
, 20%—24%,

(Kumar
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BIODIVERSITY AND DISTRIBUTION OF DINOFLAGELLATE RESTING
CYSTS IN THE SEDIMENTS OF NANJI ISLAND, EAST CHINA SEA

YOU Sheng-Pao', GAO Han?, LEI Xiang-Dong', XIAO Yun-Pu"?, GU Hai-Feng', TONG Meng-Meng’

(1. Nanji Marine Environment Monitoring Center, SOA, Pingyang 325400, China; 2. Ocean College, Zhejiang University, Zhoushan
316000, China; 3. Zhejiang Pingyang County Ocean and Fisheries Bureau, Pingyang 325400, China; 4. Third Institute of Oceanography,
SOA, Xiamen 361005, China)

Abstract
near Nanji Island off Wenzhou City, East China. High biological diversity was observed as the area is located between

A survey was conducted in 2014 on seasonal and special distributions of dinoflagellate cysts in sediment

Taiwan Warm Current and Jiangsu / Zhejiang coastal current. Fifty-three species of dinoflagellates were identified
microscopically, including 26 species and 10 genera. Among them, Protoperidinium dominated (10 species), followed by
Scrippsiella (4), Alexandrium (4), and Gonyaulax (2); and only one species in Lingulodinium, Fragilidium, Pyrophacus,
Diplopsalis, Gymnodinium, and Polykrikos. Of the 26 species, the numbers of autotrophic and heterotrophic species were
equal; however, the autotrophic species were more abundant, taking up to 79% of all samples. In general, the cysts
abundance was relatively low in 2014, ranging from 2 to 33 per mL sediment. Cysts were remarkably higher in summer and
autumn, and in open waters than those in spring and the gulf area. Notably, cysts of three toxic dinoflagellates,
Alexandrium tamarenselaffine, Gonyaulax spinifera, and Lingulodinium polyedra were detected for the first time in the
sediment, accounting for 37%, 23%, and 27% of the total cysts abundance in spring, summer and autumn, respectively. The
presence of the toxic cysts indicates a potential outbreak risk of their vegetative cells in local coastal area. Our study
provides background information for cysts diversity in the area and calls for detailed research in the future.

biodiversity; sediment

Key words Nanji Island; dinoflagellate cyst;



