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2
2.1
20 30 (Wang, 1936),
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92. 1% 64. 6% —99.2%, 2.9% —38. 4%
0. 8% —48. 4% ( Micocystis sp.) ( Scened esmus
quadricaud a, Pediastrum simplex , Ankistradesmus convolutus )
( Raphidophyceae) ( Heterosigma akashiwo) ( Cryptomonas
baltica) ( Dictyocha fibula)
, : ( Coscinodiscus excentricus )
(Eucanmpia zodiacus) ( Pseudo-nitzschia pungens) ( Chaetoceros
lorenzianus) ( Ditylum brightwellir) ( Stephangyxis palmeriana)
( Chaetoceros curvisetus) ( Thalassionema nitzschioides ) ( Tha
lassionema frauvenfeldii) , : ( Cer-
atium fusus ) ( Ceratiumfurca) ( Protperidinium deressum)

( Noctiluca santillans )
( autochthonous
species) ( meroplanktonic species) (tychopelagic species)
, 1998 ,
(‘allochthonous species)
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2.2
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1998 9 ,
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( Paralia sulcata = Meélosira sulcata) ( Melosira
granmulata ) , , ( Coscinodiscus spp. )
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Fig. 2 The horizontal disribution of phytoplankion abundance in Bohai Sea
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1 1998—1999

(x 10* ind/ m*)
Tab. 1 The cell abundance of diatom and dinoflagellate in the phytoplankton community during the survey
198 —1999 ( x 10* ind/m?)

1998.09. 24 —1998. 09.27

1998. 10. 02—1998. 10. 06

1999. 04. 28—1999. 05.01

1999. 05.07 —199. (5.

Al 192. 52 62. 58 92.97 46.32 4. 38 3.22 4.38 3.2
A2 17. 65 2.35 82.46 6.50 3.39 4.21 3.39 4.21
A3 100. 30 0.34 9. R 0.76 2.07 2.73 2.07 2.73
A4 3.31 0.84 1.63 0.12 0.42 0.62 0.4 0.62
B1 247. 46 0.95 — — 4. 32 0. 00 4.32 0.00
B2 — — 8.70 144. 20 1. 09 0.00 1.9 0. 00
Cl1 328.%H 25. 00 56.77 0.75 36. 08 0.00 36.08 0. 00
Cc2 271. 8 45. 51 103. 35 2.74 1.70 0. 00 1.76 0.00
C3 .74 32.36 74.40 1.21 1. 80 0. 00 1. 80 0. 00
C4 277. 18 14. 85 122.78 2.73 12. 10 3.46 12.10 3.46
D1 23.52 3.68 63.53 59. 85 35. 64 0.81 35.24 0. 81
D2 38. 11 1.37 28.13 1.15 37. 66 0.00 37.66 0. 00
D3 33. 46 17. 31 45.45 4.39 2.76 0. 00 2.76 0. 00
D4 221. 04 10. 43 215.96 10. 13 1.75 0. 00 1.75 0.00
D5 128. 4 31. 48 32.59 1.09 6. 51 3.20 66.51 3.2
E1l 67.50 7.25 81.35 110. 34 7. 54 0.00 7.54 0. 00
E2 91. 84 84. 58 31.30 11. 67 14. 42 0. 10 14.42 0.10
E3 31.93 30. 4 — — 8 31 0.00 8.31 0. 00
E4 393. 28 2. 64 87.35 1.39 13. 64 0. 00 11.94 0.00
E5 2. 80 12. 18 32.03 3.30 390. 07 1.08 3640. 86 1.8
F1 0. 22 234.23 117. 50 14. 17 513 0. 00 5.13 0. 00
2 67.01 126. 75 20.16 13.74 0.18 0. 00 0.18 0.00
F3 83.32 20. © 79.19 2.90 1.72 0.08 1.72 0.8
F4 35.23 4.50 62.77 4.98 39. 06 0. 00 39.06 0.00
F5 2.13 6. 83 9.5 3.05 8.76 0.35 8.76 0.35
Gl 346. 2 189. 4 141. 58 8.74 2.02 0. 00 2.2 0.00
G2 — — 6. 14 6.31 1.75 0. 00 0.00 0.00
G3 58.95 5.16 63.18 19. 18 226.79 0.44 165. 64 0.4
G4 112. 76 21. 43 12.83 4.96 10. 24 0. 00 10.24 0.00
G5 45.52 6.21 7.4 1.95 2. 82 0. 80 28.88 0.8
2.3
3 (> 20Hm)
50%, D1 78.3%
57.2%  83.1%,
21.3%  28.4%

Riegman
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2 , Si N ,
, ( species sue-
cession) ('species sequence) (Gran et al, 1935) ,
) ) (Sun et
d, 2001)
(2
( , 191) ( , 1959; , 1991; , 1998)
( Skeletonema costatum) ( 2.9C)
( 10.6C) ~
( Odontella rhombus) ( 27.6C) "~
( Proboscia indica) ( Baderiastrum hyal-
inum ) ( 14.6C) (Sun e o, 2001)
2
Tab. 2 Annual variations of dinoflagellate/ diatom ratio, silicate/nitrogen ratio, temperature and cell abundance in Changdao Island
() (C) (x 10* ind/ n)
1998. 09 25.6 5.8 0. 044 255
1998. 10 20.2 5.1 0.028 245
1998. 11 15.4 31 0. 021 149
1998. 12 8.6 2.8 0.030 60
199. 01 4.4 83 0.015 4
199. 03 4.4 4.8 0.016 56
199. 04 5.2 11.9 0.012 491
199. 05 9.2 32.0 0. 006 156
1999. 06 15.1 7.2 0.014 137
1999. 07 20.1 2.5 0.013 69
199. 08 24.5 81 0.028 16
199. 09 25.8 10.3 0. 026 65
2.6
40
1958 —1999 , :
1982 —1983 1992 —1993 1998 —1999
0.912 0.915 0. 868 ,
10 )
Yu (1999) 20 , 1982 —
1998 1.6 16. 12, 13.2 1.32 ,

(Sommer et al, 1986)
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1982 10 1995 119
, 20
1958 —1999 ,
( 3) 1958 1963
, 1999
, (Yu et d, 1999)
3 1958—1999

Tab.3 The dominant species in autumn and spring bban of phytoplankion community in Bohai Sea from 1958 —1999

1958 —1959 1982—1983 1992 —1993 1998 —199
( , 1959) ( . 1991) ( , 1998) ()
(Thdlassionema

Lo ( Pseudo-nitzschia pungens )
nizschioides ) B -

( Coscinodiscus spp. ) (Euwcanpia zaliacus)

( Ceratium fusus)
( Skdetonema ( Ditylum
costatum ) (Astaimdlopsis gladdlis ) (Thdlassiosira na denski oddii ) lrightellii)

( Chaetoceras spp. )

(Pardia sulcata)

( Rhiosolenia sdigera)

2.7

1998 9 18 —10 7

> B

(Alexandrium cantenella )

d, 1993) ,

, 500km

(Zou et
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Tab. 4 The red tide species in Bohai Sea

(Cyanobacteria)
Trichodesmium erythraeum

(Chrysophy ceae)
Dictyocha fibula

( Bacilariophy ceae)
Asteriondl gsis glad dlis
Caa aulina pelagica
Chaetoceros dffinis
Chaetoceros atlanticus
Chaetoceros curvisetus
Chaetoceros debilis
Chaetoceros diadema
Chaetoceros didymus

( Bacillario phyceae)
Chaetoceros larenzianus
Cosdnodiscus wailesii
Euampia zodiaaws
Guinardia delicatula
Guinardia striata
Leptocylindrus daniaus
Leptocylindrus minimus
Rhtosolenia stylff amis
Skeletonema costatum
Thalassionema nitzschioides
Thalassiosira decpiens
Thalassiosira nordenskioddii
(dontd la awrita

Rhtosolenia setigera

( Dinophyc eae)

Alevandrium ctenella
Ceratium furca

Ceratium fusus

Ceratium tripos
Dinghysis acuminata
Dinehysis fortiti

Gonyaul ax digit ale
Gonyaul ax spinf era
Noctiluca scintillans
Prorocentrum canpressum
Prorocentrum mican
Protgeridinium coni cum
Protoperidinium pdlucidum

Protoperidinium pentagonum

3.2

3.3

3.4

3.5
3.6

3.7
3.8

3.9

1999
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[ ( CytoBuoy) ( Davey @ d,
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s , 1998. . , 19(1): 51—59
s , 1957. . , (1) 27—94
s , 1959. . , 24): 22323
, 1991 . , 122 1—9
, 1992. R . : , 17—22
> s , 1965. . : , 1—230
s , 1993. . , 11(3): 52—29
s , 2000a. 1998 I. , 31
197 —204
s , 2000b. 198 II. , 31:
233—238
, 1991 . , 12 31—4
Brockmann U H, Raabe T, Nagel K et al, 1997. Measurement srategy of PRISMA: design and realisation. Mar Ew®l Prog Ser,
156: 245—254
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THE PRELIMINARY STUDY ON PHYTOPLANKTON COMMUNITY
STRUCTURE IN THE CENTRAL BOHAI SEA AND THE BOHAI STRAIT
AND ITS ADJACENT AREA

SUN Jun, LIU DongYan, YANG Sh+Min', GUO Jian~, QIAN She Ben
( Marine Life Science College, Ocean University  Qingdao, Qingdao, 266003)
“(Dong Fang Hong Il Research Vessel, Ocean University o Qingdao, Qingdao, 266003)
“(Marine Fishery College, Ocaun University of Qingdao, Qingdao, 266003)

Abstract Phytoplankton species compositibn and species successbn were analyzed in 1998 —1999 during 2 nestle in-
vestigaton cruses n the Central Bohai Sea, the Bohai Strait and adjacent waters, and two monthly monitoring statons at
Penglai and Changdao for 15 months. The resuks show that diatoms and dinoflagellates are the major components of phy-
toplankton community in the survey region, with cyncbacteria, green algae and siliconflagellates being also conmon found
in some stations. The ecoatype of these phytoplankters is temperate and neritic species; some wamm oceanic species can be
mposed from the Yellow Sea and distributed near the Bohai Strait. The size fractional features of phytoplankton commu-
nity i the suvey area show that nanophytoplankton was a major component and the picophytoplankton was also mportant
(Le., 1 accountedfor 21.3% and 28.4% biomass separately in atunn 1998 and spring 1999) . The horkzontal distr
bution of phytoplankton i the survey area has a close relationship with physica chemical conditions in ambient waters.

Three phytoplankton provinces can be discemed at the Huanghe Eduary, north of Bohai Bay and the Bohai Strait. Short
term ( days) development of phytoplankton communiy in the central Bohai Sea depends on the species changes of the
dominant species but the key species. Annual variations of the phytoplankton community in the Bohai Strait show a typi
cal double- peak cycle in the north hemisphere. The higher cell abundance peak is in April and the lower peak n Septem-
ber. In spring, the phytoplankion conmuniy is mainly made of small cell diatoms, and in autumn the phytoplankton
community & characterized by big cell diatoms coexisting with dinoflagellates. The species succession was the major pro-
cess o seasonal changes of phytoplankton community developmert pathway in the Bohai Sea. Long term obs ervations from
1958 —1999 in the Bohai Sea show that the replacement of diatom by dinoflagellates is the main feature of phytoplankton
community changes in recent years, which is ndicated by N/P ratio increment and Si/ N ratio decrement. Red tides are
inescapable in the Bohai Sea due to the anthropogenic nutrient input and drying up of the Huanghe River.

Key words Phytoplankton, Community structure, Dynamics, BohaiSea, Size fraction, Red tides



