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Tab.1 The information of sampling stations in all cruises

2015-02 20150202—20150206 26
2015-03 20150308—20150315 26
2015-04 20150412—20150423 26
2015-05 20150515—20150522 26
2015-06 20150618—20150628 26
2015-07 20150719—20150727 25
2015-09 20150915—20150920 19
2015-10 20151014—20151020 26
2015-11 20151120—20151129 26
2016-01 20160109—20160121 26
121.0° 122.0° 123.0° 124.0° 125.0°E
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Fig.1 The study area and sampling stations
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Fig.2 The annual variation of horizontal distribution of temperature (°C) in the Changjiang (Yangtze) River estuary and adjacent areas
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Fig.3 The annual variation of horizontal distribution of salinity in the Changjiang (Yangtze) River estuary and adjacent areas
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Tab.2 The anniversary of the distribution of dinoflagellates in the Changjiang (Yangtze) River estuary and adjacent areas (2015.2—2016.1)

2 3 4 5 6 7 9 10 11 1
Gyrodinium spirale 4 4t St i
Gyrodinium sp. +++ +++ ++++ A A e A A +++
Prorocentrum minimum ++ ++ +++++ +++++ -+ +++ ++ ++++
Prorocentrum gracile ++ +++ +++ ++ +
Prorocentrum sigmoides + ++ ++ +
Prorocentrum donghaiense ++ A A A + ++
Prorocentrum micans +++ ++
Scrippsiella trochoidea ++ ++ +H++ ++++ o+ ++ ++ ++
Alexandrium tarmarense ++ ++ +
Alexandrium minutum ++ ++ + +
Alexandrium catenella ++ ++ o o +++ ++++
Alexandrium sp. ++ +++ +++ ++ ++ ++ 4+ ++ ++ ++
Protoperidinium stenii ++ ++ 4+ +
Protoperidinium ovum ++ +++ +
Protoperidinium pallidum ++ -+
Protoperidinium crassipes ++ ++ ++
Protoperidinium conicum ++ +++ +++ ++ ++ +
Protoperidinium pellucidum ++ ef + ++ ++ St 4t
Protoperidinium sp. ++ +++ e ++ ++ +++ + +
Gonyaulax spinifera + ++ +++ ++ b4+ 44+ e
Gonyaulax polygramma + +++ ++ A ++ ++ +
Ceratium tripos ++ ++ e o S e S S ++
Ceratium tripos var. atlanticum ++ +++ P 4+
Ceratium furca ++ -+ ++ ++ +++ +++ +++ -+ ++
Ceratium fusus ++ + + ++ B T = S o +
Akashiwo sanguinea ++ -+ ++ ++ +++ +++ +++ ++++ ++
Karenia mikimotoi ++ ++ +++ +++ +++ +++ + ++ +++ ++
Gymnodinium simplex + ++ + ++ + +
Gymnodinium sp. ++ 4+ +++ +++ +++ +++ +++ 4+ +++ +++
Dinophysis sp. + + ++ +
Dinophysis caudata + ++ e 4+ +++ P + +
Amphidinium fusiforme ++ + ++
Amphidinium sp. ++ ++ ot +
Katodinium glaucum 4t
Lingulodinium polyedrum + ++ ++ ++
Oxytoxum scolopax + + + ++
Oxytoxum sceptrum + + ++
Balechina coerulea + -+ 4t ++ +

: +:1—10cells/L; ++:10—100cells/L; +++:100—1000cells/L; ++++:1000—10000cells/L ; +++++: > 10000cells/L
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Tab.3 The dominant species and predominance of dinoflagellate in the Changjiang (Yangtze) River estuary and adjacent areas

2 3 4 5 6 7 9 10 11 1
Gyrodinium spirale 0.06
Gyrodinium sp. 0.71  0.56 0.53 024 024 048 0.44 0.37
Prorocentrum minimum 0.08 0.19 0.23 0.05
Prorocentrum gracile 0.02
Prorocentrum donghaiense 0.75
Scrippsiella trochoidea 0.04 0.07 0.02
Alexandrium catenella 0.02 0.07
Protoperidinium sp. 0.06
Gonyaulax spinifera 0.03
Gonyaulax polygramma 0.02
Ceratium furca 0.09 0.03 0.07 0.18
Ceratium fusus 0.05 0.08 0.03 0.03
Ceratium tripos 0.04 0.09 0.18
Akashiwo sanguinea 0.08 0.07 0.03 0.05
Gymnodinium sp. 0.07 0.09 0.05 0.06 0.33
<0.02
2.3 6500 -
6000
, 9.06x10°—6.10x10°cells/L , ~
s % 5000
6.62x10°cells/L, 2015 T 600
4 DH5-4 , 2015 11 2
i
12250-4 s H# 400 -
bZ]
4 (B 5 9
,4—10 6 200 -
, 1.92x10°cells/L 2015
2—3 11,2016 1 2 0 O on
’ : I IO RN
. 9.06x10°cells/L S S S S S P S
’ (P>0.05), PRELNE]
(P<0.05) 4
(x10°cells/L)
( 5 2 3 Fig.4 The annual variation of species and abundance of
dinoflagellate in the Changjiang (Yangtze) River estuary and
, 2 adjacent areas
, 3 4 5
2.4
6 2015 2 —2016 1,
14 ,
7 9 (Gyrodinium spirale) (Prorocentrum
9 minimum) (Prorocentrum donghaiense)
10 (Prorocentrum micans)
1 1 (Scrippsiella trochoidea) (Alexandrium

sp.) (Protoperidinium sp.)

(Gonyaulax polygramma) (Ceratium tripos)
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Fig.5 The annual variation of horizontal distribution of dinoflagellate cell abundance (x10°cells/L) in the Changjiang (Yangtze) River
estuary and adjacent areas
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Fig.6 The photomicrographs of marine dinoflagellates processed with the modified hematoxylin and eosin (H & E) protoco
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Fig.7 Host cell abundance and the prevalence of Amoebophrya infection in planktonic samples collected from Changjiang (Yangtze)
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Tab.4 Correlation analysis between the prevalence of Amoebophrya infection and environmental factors

2015-02  2015-03  2015-04  2015-05  2015-06 ~ 2015-07  2015-09  2015-10  2015-11  2016-01
- 0.148* 0.353%*%  0.241** 0.088 0.105 0.208 -0.068 -0.320* 0.137
- 0.143 0.150 0.035 -0.242%  -0.168* -0.027 -0.071 -0.070 0.093
)
> ( , 1994;
> 2001; ,2009) 50

b
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THE 2015—2016 ANNUAL VARIATION OF DINOFLAGELLATE COMMUNITY AND

AMOEBOPHRYA INFECTIONS IN THE CHANGJIANG (YANGTZE) RIVER ESTUARY
AND ADJACENT WATERS

CHEN Tian-Tian"*? ~SONG Shu-Qun"?*? LIU Yun"?*?, LI Cai-Wen"?%?**

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Science, Qingdao
266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China; 3. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China,

4. University of Chinese Academy of Science, Beijing 100049, China)

Abstract
Changjiang (Yangtze) River estuary and adjacent waters from February 2015 to January 2016. Results show that the

We conducted an annual survey on the dinoflagellate community and Amoebophrya infections in the

planktonic dinoflagellate community structure was relatively stable, and totally 38 dinoflagellate taxa were identified. The
dominant species were diversified and varied among seasons, of which Gonyaulacales ranked first in species richness.
Dinoflagellate abundance showed no significant different among seasons but months (P < 0.05). Dinoflagellate densities
ranged from 9.06x10° to 6.10x10°cells/L, the highest in April and the lowest in February. The annual average abundance
was 6.62x10°cells/L. In addition, 14 free-living marine dinoflagellate species were found infected by the parasitic
dinoflagellate Amoebophrya during the survey, the infection rates ranged from 0.006% to 5.13%. The host dinoflagellate
species and the prevalence of Amoebophrya infection had an obvious seasonal variation, of which those of summer and fall
were obviously higher than those in spring and winter.

Key words Changjiang (Yangtze) River; planktonic dinoflagellate;

community structure; Amoebophrya;

annual variation



