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Tab. 1 The composition of phytoplankton species in Sanmen Bay in different seasons
Bacillariophyta 30 69 35 74 41 95 44 104
Pyrrophyta 115 13 18 8 15 9 12
Chlorophyta 4 4 3 3 1 1 1 1
Euglenophyta 4 5 3 4 1 1 3 4
Cyanophyta 2 2 — 1 1
Cryptophyta 2 2 2 3 1 1 3 3
Chrysophyta — 1 1 1 2 1 2
Prymnesiophyta 1 1 11 — 1 1
Total 54 98 58 104 54 116 63 128
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Fig. 2 Distribution of phytoplankton abundance in Sanmen Bay in different seasons (x10*cell/m?)
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Tab. 2 Dominance and abundance of dominant phytoplankton species in Sanmen Bay
Y Y Y Y
(Biddulphia sinensis) 6.91 0.12 — — — — — —
(Chaetoceros decipiens) — — — — 36.75 0.05 — —
(C. lorenzianus) — — — — 35.61 0.04 — —
(C. pseudocurvisetus) — — 376.08 0.07 — — — —
(Coscinodiscus argus) 3.85 0.07 — — 48.16 0.06 46.59 0.08
(C. asteromphalus) 2.12 0.04 — — — — — —
(C. jonesianus) 22.56 0.43 87.10 0.02 95.98 0.12 76.02 0.13
(C. oculus-iridis) 4.59 0.09 — — 31.30 0.04 19.68 0.03
(Hemidiscus cuneiformis) — — — — 22.14 0.03 25.92 0.04
(Nitzschia sigma) 3.66 0.07 — — — — — —
(Pseudo-nitzschia pungens) — — — — 125.04 0.16 28.29 0.05
(Skeletonema spp.) — — 4513.03 0.81 215.39 0.26 245.33 0.38
(Thalassiothrix frauenfeldii) 1.41 0.03 — — 35.77 0.05 15.90 0.03
(4.54 0.66 2.38) : (DSi DIP
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Fig. 3 Seasonal variations of H', d and J in different sections of Sanmen Bay
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Fig. 4 Seasonal variation of environmental factors in different sections of Sanmen Bay
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Tab. 3 A one-way analysis of similarity for phytoplankton community in different sections in Sanmen Bay
R P R P R P R P
Vs. 0.15 0.082 0.27 0.052 0.05 0.604 0.06 0.288
vSs. 0.66 0.002 0.62 0.002 0.30 0.015 0.49 0.002
Vs. 0.38 0.015 0.46 0.024 0.17 0.139 0.26 0.004
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Fig. 5 Clusters analysis on different phytoplankton samples in Sanmen Bay
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Tab. 4 The codes of phytoplankton species for CCA ordination
sp.1 (Bidduiphia sinensis) sp.10 (Ditylum brightwellii)
sp.2 (Chaetoceros decipiens) sp.11 (Hemidiscus cuneiformis)
sp.3 (C. lorenzianus) sp.12 (Nitzschia sigma)
sp.4 (C. pseudocurvisetus) sp.13 (Pseudo-nitzschia pungens)
sp.5 (Coscinodiscus argus) sp.14 (Skeletonema spp. )
sp.6 (C. asteromphalus) sp.15 (Thalassionema nitzschioides)
sp.7 (C. jonesianus) sp.16 (Thalassiosira rotula)
sp.8 (C. oculus-iridis) sp.17 (Thalassiothrix frauenfeldii)
sp.9 (C. thorii)
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Tab. 5 Axes-environmental correlation coefficient of CCA
1 2 1 2

0.412 -0.0854 -0.378 -0.5973
0.7363 0.3061 -0.4109 —0.4484
0.1243 0.6648 -0.6519 —0.3493
-0.3757 —-0.1924

> >
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Fig. 7 Seasonal changes in net-phytoplankton abundance in different years in Sanmen Bay
ra. ;b ;XY ; b 1982

1987 R 20 80



108 48
F6 AREMBZITTEHZHEDEEME
Tab. 6 The main species of net-phytoplankton in different years in Sanmen Bay
1981 ’ (Cyclotella spp.)
1982
1982 Rhizosolenia spp.)" Chaetoceros spp. ( ’
( pp-) ( pp-) 1992)
1982
(Coscinodiscus spp.) - ’ -
1987
, 1988)
2002—2003 (Prorocentrum dentatum)” *
2002—2003 ' ! !
. . ( , 2005)
2002—2003
2002—2003 '
2006 o (Coscinodiscus asteromphalus)
(Coscinodiscus centralis) (Coscinodiscus radiatus)
2006 .
(Nitzschi (
lzscenia
2007 . o N - - 2015)
lorenziana) (Nitzschia puicherrima) (Thalassiothrix longissima)
. : Ceratium fusus)"
2007 _ - ( Jusus)
(Ceratium macroceros) *
' (Nitzschia
2015 .
sigma)
2015 o ’
*# #
2015 N *
# * *
2016
i ; CHTT ;2002—2003
x71 FAREB=ZITEZHFEVEBILN/P). EFRREMEEFRLELE)
Tab. 7 N/P, nutrient concentration, and eutrophication index in different years in Sanmen Bay
/(mg/L)
E N/P
DIN DIP
20 80 0.26 0.032 4.59 17.80 ( , 1992)
2002—2003 0.49 0.026 2.35 42.35 ( , 2005)
2006—2007 0.62 0.033 4.18 41.90 ( » 2015)
2015—2016 0.63 0.036 6.57 39.18
: DIN , DIP ;
3 angustissima) (Chlorella spp.) ,
2
3.1 (Synedra ulna)
> ) (Prorocentrum minimum)
b
( ,2006) ) , (Cerataulina
> pelagica) ,
(Pediastrum simplex) (Phormidium

tenue)

(Melosira granulata var.
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Fig. 8 Seasonal changes of N/P, nutrient concentration and eutrophication index in different years in Sanmen Bay
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SEASONAL VARIATION AND THE FACTORS ON
NET-PHYTOPLANKTON IN SANMEN BAY

CHEN Yue"?, LIU Jing-Jing"?, GAO Yue-Xin"? ~SHOU Lu"? LIAO Yi-Bo"?,
HUANG Wei'?, JIANG Zhi-Bing'?

(1. Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012, China;
2. Key Laboratory of Marine Ecosystem and Biogeochemistry, State Oceanic Administration, Hangzhou 310012, China)

Abstract Sanmen Bay (28.96—29.18°E, 121.58—121.85°N), located off Zhejiang, East China, is a semi-enclosed bay
in a relatively still water environment. To understand the main influential factors on the bay environment, we conducted
seasonal marine surveys from May 2015 to January 2016 and the follow-up analyses on community structure,
temporal-spatial variation, composition and variation of dominant phytoplankton species, and compared them against
available historical data. Among all the samples collected, we identified 8 phyla, 87 genera, and 199 species, including 149
diatom species, 27 dinoflagellate species, and few other 6 species (chlorophyta, euglenophyta, cryptomonad, haptophyte,
chrysophyta and cyanophyta). Among the total, 13 species of 8 genera were dominant in different seasons, of which
Coscinodiscus jonesianus was an annual dominant species. The net-phytoplankton abundance showed a typical seasonal
pattern; the highest average value appeared in summer (5548.91x10%cell/m’) and the lowest in spring (53.06x10%cell/m’),
in annual average of 1632.04x10%cell/m’. Both phytoplankton community parameters and the physico-chemical factors
varied significantly (P<0.05) in season. Clusters and similarity analysis revealed significant variations in phytoplankton
community in temporal and special realm, especially at bottom section and at the bay mouth. Canonical correspondence
analysis (CCA) presented that temperature, nutrients, and salinity were the main factors on the phytoplankton community.
In particular, the phytoplankton abundance has been increasing in the past 30 years, during which phytoplankton
community succeeded from large diatom genus to chain-forming diatoms. We believe that the in-bay eutrophication and
temperature increase were the main factors responsible for the succession.

Key words phytoplankton; environmental factor; seasonal variation; canonical correspondence analysis (CCA);
Sanmen Bay
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