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Fig.2 The distribution of chlorophyll-a in the surface water of the Bohai Sea
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Fig.3 The horizontal distribution of phytoplankton abundance in the Bohai Sea
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Tab.l Dominant phytoplankton species in the Bohai Sea

., 2015 4F 6 A June 2015 2015 4 8 A August 2015
Area Prshph i A L 053
Dominant species Dominance Dominant species Dominance

i JA It ¢ A, brevipes 0.444 RANhZETE % Pseudo-nitzschia pungens 0.097
Bohai Sea HLAif 7% Paralia sulcata 0.160 ffi B Chaetoceros sp. 0.062
EEE N. scientillans 0.022 R KL T. frauenfel dii 0.059

=% Ceratium tripos 0.044

[Ei] 7% 3 Coscinodiscus sp. 0.044

22 TP 528 3% Thalassionema nitzschioides 0.027

A [C U #E Ditylum brightwellii 0.026

TR JE I 7C % A brevipes 0.435  JfilfhZEIE 3 P. pungens 0.286
Liaodong Bay HA&fiH7% P. sulcata 0.272 LG L % T. nitzschioides 0.165
ROt N. scientillans 0.023  fRIKHFL ¥ T. frauenfeldii 0.077

[53] i 4 Coscinodiscus sp. 0.022 NI &34 % Rhizosolenia setigera 0.066

i ECXUR#: D. brightwellii 0.057

i1 3% Chaetocer os sp. 0.045

B 15 IR Odontella regia 0.034

i v ELA AR P. sulcata 0.279 =P C. tripos 0.156
Bohai Bay ~ JEMAHHSTHE A brevipes 0.156 [ 7% #%: Coscinodiscus sp. 0.111
RO N. scientillans 0.074  fRIKHEFLEE T. frauenfeldii 0.086

[52] 57 9% Coscinodiscus sp. 0.040 RHNHZEIE B P. pungens 0.060

P} 41 ¥ Leptocylindrus danicus 0.039

4R 5H1R 73 Coscinodiscus radiatus 0.024

1 B Chaetoceros sp. 0.024

M s KA A, brevipes 0.752 i B Chaetoceros sp. 0.197
Laizhou Bay fRIGHF£E 5 T. frauenfeldii 0.078
I 4iFESE L. danicus 0.070

FRAE 45 % Hemiaulus sinensis 0.058

54§ # Coscinodiscus sp. 0.028

Yy ETE T A i T 22 T 8 (Pseudo-nitzschia pungens)fi) sp.) FE B ATAEZE BT R, AR RSN T )R
i g Y, LR B (XA TR 7R L ZR VS TR s v del A 0 9 o P e v 5 R I 9 2 3 AR R 7 98 1) g
T, B = B ik 338.1x10% ~/m’; /i B (Chaetoceros (X AR, #7 T 30 73 V85 TRV 75 VY RS 38 . = #f £
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Fig.5 Horizontal distribution of dominant phytoplankton species in the Bohai Sea
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Tab.2 Diversity index of phytoplankton in the Bohai Sea
Ay Shannon Z#:4 Shannon diversity (H") YR 3= & B Richness (D) Y] Evenness (J)
Month 71l Range Y {E Average 75 5l Range ¥{H Average Jul¥ Range  ¥J{H Average
6 H June 0.117~2.725 1.473 0.333~1.147 0.572 0.041~1.000 0.522
8 H August 0.772~4.030 2.637 0.605~2.421 1.305 0.186~0.896 0.651
41 41 41
H H 12 D
E E 3.6 E
40 40 40
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39 39 39
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Fig.6 Horizontal distribution of diversity indices of phytoplankton in the Bohai Sea
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Fig.7 The variation of nutrient structure in the Bohai Sea
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The data of 1982~1998 are from Jiang et al (2005),
representing the average values of the surface and bottom
layers of the Bohai Sea in May, August and October of each
year. The data of the year 2015 are from our study,
representing the average values of the surface, middle and
bottom layers in August, 2015
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Tab.3 Comparison of phytoplankton community information from this study and historical data

N - V% 2 = % )
i L AL ] AR
Time Abundance Community Dominant species Reference
(x10* ind./m?) composition p
1982-06 78.0 B . AR . Bl FEITHE(1991)
Coscinodiscus sp., Chaetoceros sp., Melosira sulcata
1982-08 474.0 fE¥)E . IRi% 8 Chaetoceros sp., Coscinodiscus sp.
1992-08 66.0 21 J& 52 Fif TSR MTER FAR55(1998)
21 genera, 52 species Eucampia zoodiacus, Chaetoceros sp.
2000-08~ 118.6 35 )& 64 Fl froCo B BT . =/ IR AR, BUEEERE . AR PNEESE(2005)
09 35 genera, 64 species A . S B
Coscinodiscus excentricus, Ceratium tripos, Eucampia
zodiacus, Thalassiosira rotula, Ceratium fusus,
Chaetoceros lauderi
2005-08 1083.4 48 J& 114 Ff TR AR BUBERE M R . FTRIE B TERE M EEE . FMTEAE(2008)
48 genera, 114 species YR
Skeletonema costatum, Chaetoceros pseudocurvisetus,
Thalassionema nitzschioides, Chaetoceros curvisetus,
Ceratium furca
2011-06 24.2 19 J& 28 F BOGHE . BAEIAhrsE . RIS . Jem R H P45 (2016)
19 genera, 28 species  Noctiluca scientillans, Paralia Sulcata, Coscinodiscus sp.,
Prorocentrum triestinum
2013-07 16.3 36 Jg 70 Fh FHTLNEE | BEASEEE S . SR EEN AR A | M NS (2016)
36 genera, 70 species  JRiZZ H W . =AW
Guinardia delicatula, Thalassiosira punctigera, Rhizosolenia
acuminate, Protoperidinium Conicum, Ceratium tripos
2015-06 456 26 J% 40 Ff FIREHSEHE . LRI . BOCH AT
26 genera, 40 species  Achnanthes brevipes, Paralia Sulcata, Noctiluca scientillans  This study
2015-08 86.9 41 J& 89 F RUNHZEIEHE . MER . SMMEE. RRR. WL

41 genera, 89 species

B R B

Pseudo-nitzschia pungens, Chaetoceros sp., Ceratium
tripos, Coscinodiscus sp., Thalassionema nitzschioides,
Ditylum brightwellii

TFIT 30 4ok, Ehi A AR O HL ARV it O WL &
A TARKAAE, BUSE SR EY AR K E 20 it
80 AEfC L AR A PR . 20 4D 80 A4 R WM &
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T PR A R B0 AL 0 7 45 R Y IR (PN AR A
2002). e iEE K PR BE RIS BRVE EE RO RE IS
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Distribution of the Net-Phytoplankton Community and Chlorophyll-a
in the Bohai Seain Summer and Its I mpacts on Fishery Resources
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Abstract Phytoplankton are the major primary producers in the ocean and play a crucial role in the
marine food chain. Understanding the dynamics of the marine phytoplankton community can provide
insights into the succession process and current status of marine fishery resources. Based on the
net-phytoplankton samples collected from the Bohai Sea in the summer (June and August) of 2015, we
studied the phytoplankton community composition, diversity, abundance, and dominant taxa in the Bohai
Sea. Compared with historical data, the phytoplankton community structure in the Bohai Sea was changed
markedly. The chlorophyll-a concentration had changed slightly during recent years, but was much higher
than that in the 1980s and 1990s, and the regions with lower values (<1.0 pg/L) were much smaller than
those 20 years ago. In terms of the dominant taxa, the dominance of the genera Chaetoceros and
Coscinodiscus was found to be slightly decreased, whereas the species Skeletonema costatum, which had
been an important dominant species in the Bohai Sea, was not observed in the two months of summer in
2015. In contrast, Paralia sulcata and Pyrrophyta (Noctiluca scientillans in June and Ceratium tripos in
August) were still dominant in the Bohai Sea, and the abundance and dominance of Achnanthes brevipes
and Pseudo-nitzschia pungens was higher than those in the years before 2015. The diversity indices
(Shannon diversity and species richness and evenness) of phytoplankton were at a moderate level. Such a
trend was mainly caused by the significant change of the nutrient structure in the Bohai Sea. This may
change the structure of the marine food chain and influence the growth and reproduction of commercial
fishes and shrimps (e.g., Konosirus punctatus, Liza haematocheila, and Acetes chinensis) that feed on
phytoplankton. Consequently, this will have potential impacts on fishery production and the structure and
function of the ecosystem in the Bohai Sea.

Key words Bohai Sea; Net-phytoplankton; Chlorophyll-a; Fishery resources; Distribution; Changing
trend
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