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ABSTRACT The species composition, density and seasonal variation of phytoplankton in
Sanggou Bay were investigated in April, July and November, 2006 and January, 2007. There
were 92 species belonging to 28 genera of phytoplankton collected during the surveys, which
were mainly composed of diatoms (74 species) and dinoflagellates (11 species). Dominance in-
dex analysis indicated that diatoms were the predominant species. Shannon-Wiener index of di-

versity ranged from 1. 91 to 2. 74 on seasonal average (Spring > Summer > Autumn > Win-
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ter). The phytoplankton densities and their distribution patterns varied in different seasons.
The highest density was in winter (188. 4 X10* cells/m?® on average). The densities were 63. 0 X
10* and 11. 7X10* cells/m® on average in spring and autumn, respectively. The lowest density
was in summer (9. 2X10* cells/m® on average). For the horizontal distribution patterns, phyto-
plankton was more abundant in the coastal shallow waters of the bay in winter and summer,
whereas the higher densities were found in the shellfish-kelp mixed culture areas which located
in the center of the bay. Compared to the historical data, the species quantity and density of the
phytoplankton obviously declined in Sanggou Bay after more than 20 years’ mariculture. The
density of culture species and culture technology had significant influences on the quantity and
seasonal distribution of phytoplankton.
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Fig.2 Horizontal distributions of surface temperature (*C,solid line) and salinity (dashed line) in the survey area
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Table 1 The dominant species of phytoplankton in Sanggou Bay

¥ E T 5t Percentage( %)

P25 it [8] Sampling time #F Dominant species . # B Dominance degree
2 fh Single species &1t Total
2006-04 April 2006 RRBIZELHE  Pseudonitzschia pungens 0. 327 32.7 89. 4
B ESR Melosira sulcata 0.157 16.7
WIKAERE  Ditylum brightwelli 0.162 16.2
HHRBWE  Nitzschia paradoza 0,155 15.5
BEAEH®E  Chaetoceros densus 0.078 8.3
2006-07 July 2006 RAWZETE®E  Pseudonitzschia pungens 0. 286 30.2 73.9
B HE®E Melosira sulcata 0.074 11.7
HREWE  Nitzschia paradoza 0. 068 10.0
F B 4ABE  Skeletonema costatum 0.058 22.0
2006-11 November 2006 BREHEE  Melosira sulcata 0.154 25.1 74. 4
ARFEIEE  Nitzschia paradoza 0.122 15.7
HENEZRE  Ditylum brightwelli 0.073 7.7
SO BIGE  Licmophora abbreviata 0. 058 14. 8
ZRIBIFE  Actinocyclus ehrenbergii 0. 040 4.5
FfH#E  Navicula sp. 0.029 6.5
2007-01 January 2007 BB ES®E  Melosira monili formis 0.314 31.4 94.8
RS ®  Thalassiosira nordenskioldii 0.217 46.5
HREH#ERE  Melosira sulcata 0.075 10.2
TR B &%  Skeletonema costatum 0.031 6.7
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B R BR E B MR, 208 5 2R Y B AR ) 22. 000, REVAL R R B IFEY RER A E

TR .
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Table 2 Long-term changes of the species composition of phytoplankton in Sanggou Bay

PP W My Rh 25 4 B (40 #5745 F) Phytoplankton composition (including mutation)

#3258 Sampling time BHE K P8 Reference
BE Total #EPE Diatoms i # Dinoflagellates H s Others
1983~1984 181 145 34 2 FEL 1988
1989~1990 118 103 14 1 REESE 2007
1999~2000 148 117 25 6 KYEL 2007
2003 ~2004 75 65 9 1 RYEE 2007
2006 ~ 2007 92 74 11 7 AR
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Fig. 3 Seasonal patterns of the phytoplankton diversity indices (Shannon-Wiener index) in Sanggou Bay
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Fig. 4 Seasonal variations of the horizontal distribution patterns for phytoplankton densities ( X 10*cells/m*®) in Sanggou Bay
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1996) , Hy JHb 8 iR B 25 35 2 TR 8 RN 45 4 1 A8 Ab K B2 ) PR AR ) B R 28 BB R (Neweell  2004) . P, KRB FFFHIER
FIR S R HOB B8 S PE R R SRR M T E L AR S, BT BE RS RIS R B E LA E AR RERZ —,

¥y Z FEPE Shannon-Wiener #8300 B A6 R WA W BE 95 4540 00 B 778 B , B 1R BBy BEVR R BZ 2% , X 36
BRRBREN IR, ANTIHENEWNENRE. FRIRE R BN, RWERWHEY £ P RE
L.91~2.74 2, b FEAH AL RTMHMEEZ AN (REEEE 2007 KHEARE 2009, HERFHEY
(1993~1984 4F) , 4 ¥ 3 ZRE VAR PR We A 48 i, 18 B 3 25 2 (] SR 0 IS R e e ) VR M Ak TR R R A
CRBEZEZE 200D,

AHFFAEERER, RWEFHEYARFEESH LN AR LFFHHEYER. ERWEBHFE
FFE S B IPREY AO B R F AL 2 BN R, FE B A (7 A AR (10 A H BT A 1 (B %A
45 1988),20 H42 00 AER AP A A LRV ERFWHIENBELXRBEVMESHA TG (FELS
1996)., SHBPHHEYBBES TR ERNFEETES [ WE N FHF AT FEMHEL, 1983~1984 4754
Y, 9 V5 B R MBI K SR FE MR 28 , I B A 3 S B M B IR R AR R &, T B 4K FELE
WA E,2~6 HREHHEEARKY, B RE ARSI YIE RS SR F 5 58 57 5% W iE
K6 BB 451 5 DR 75 2 0 AR 0 0 W M T 5 BT I, WM TR R R BK ZR AR R FEAE . 20 fiH4R 90 4
RPPRWENRFHC LRSI, IRBERSEFERIEMEX, M RMRBEENES TSR
HMYSIENE RS 1996, RWEFMENRBES  BHBKFESF AEMTABEETEKXR
ASAY, Mg K FRBE A BT B 20 HHAD 80 RN 4~5 7 t«(EEREH) 90 FR AN 14~16 J7 t(HEH A
MAAARE—), B EHRE 24 T tOEHHEFAES T 1 ELH. ML 16 F ¢, K hFTERHFRE . Hilk
A HEHESREA N 20 AR 00 AR DI E AR RE WA FEFMI T 1 FF. XK R DB A
RBHEREN  KEZENLRGRIER, ARWE R ERBARRAGE LSRN KRN EEERKREN A
~10 ), RTRE 3~4 d B {a] , M N BB BB K B NS B K (2 1.3 X10° m*) i —# GR4a %
2005), B, RIHY O 2 LA X — B TR AR 5 0 . 5 40 3T g R % Lt Vg TS A L (3R 3) L PR R A A A B 3K
B SR, iR WE KRR TIRFEORER.

®3 RATSEEFBIRMEZHFEDEEFTHEMLIEB(X 10 cells/m®)

Table 3 Seasonal variations of phytoplankton densities in Sanggou Bay, its adjacent areas and Jiaozhou Bay( X 10*cells/m?®)

¥ X Area %% Spring E % Summer % Autumn £ % Winter BRI Reference
£ W Sanggou Bay 63 10 12 188 AR FE
V¥ Sanggou Bay(1983~1984) 60 535 1001 42 EMIEHF 1988
BEM P Jiaozhou Bay 1 830 11 147 274 [EECE R
B M B Jiaozhou Bay(1992~1999 ¥ Average) 1666 836 87 516 B P 1 ¢
%2 5B South shore of Shandong Peninsula 300 200 400 1 600 W A
#¥g Yellow Sea 577 28 254 111 ATEEZE 1993

T S L 7R e N VS U A 7 R O IR R M AR 2 UL U A 5 i B R
ORRAE R A IR BIRG A WEE AE Y EA R  , 1987

HAEE R PEESRITLUE N, RWERARIEKREC X IFEY R RESHT A 2w, Bk, mfrg
SLA BB R IR SRS, TR R T AE S R G K W I K SR F8 ORI 38 0 15 g /K SR B 7 ol v 5 2 1 IR i L B AR
R . X HAN [ 57 58 DX PR AR M BE U R AE T LU I DR R X IR AR A 1 2 R RE SR BRI X R T L S M R
X, AT A BN EEREESHREEAN TESRENENBD AN TEPFEESRENRE
YA R TESRENZERBELE S FREERRA TR GE.
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