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Ecological characteristics of phytoplankton in Sanggou Bay
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ABSTRACT Based on four surveys from August 2003 to May 2005 in Sanggou Bay, Shan-
dong Province, the ecological characteristics of species composition, biomass,community struc-
ture of phytoplankton were studied. The results showed that there were 72 species belonging to
32 genera of phytoplankton in the surveyed areas. Among them, 60 species of 29 genera were
Bacillariophyta, which accounted for 83. 3% of all species, and 12 species of 3 genera were Pyro-
phyta, which accounted for 16. 7% of all species. The mean values of the phytoplankton bio-
mass were 5. 0 X 10* ~3 416. 0 X 10* cell/m® ; the maximum appeared in August 2003 and the
minimum appeared in May 2005. The analyzing results diversity index,abundance index, simplic-
ity index and evenness index showed that the characteristics of community structure varied with
different seasons. The species number, biodiversity of phytoplankton in autumn were obviously greater

than that in spring. The comprehensive assessing result suggests that the quantity distribution of spe-
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cies in Sanggou Bay was not even,and the biodiversity of phytoplankton was in moderate grade.
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Table 1 Evaluation standard for the density of phytoplankton
FUEYEELRE
~ ~T50 750~
Density( X 10%cell/m?) < 200 200~500 500 50 750~1 000 >1 000
SRR Evaluation ik B BEE FH Bty
2 EUMESHEEREENMGRAE
Table 2 Evaluation standard for the biodiversity threshold
%4 Rank I I v \
{8 (Dv) Threshold < 0.6 0.6~1.5 1.6~2.5 2.6~3.5 >3.5
53 2% # R Evaluation 2 Poor —fif Moderate ¥ Good F & Rich #ﬁ%g
Very rich
#.D,=HX J(H Jy Shannon-wiener £ #3558, MBS EHREO
R3 ROEFHEDHER
Table 3 List of phytoplankton in Sanggou Bay
A 28 Species Fh 2 Species
WA ER WG HE
Chaetoceros lorenzianus Grunow Ditylum brightwellii (West) Grunow
WREALE PRA R
Chaet. curvisetus Cleve Skeletonema costatum Cleve
EHMEE REMGERE
Chaet. debilis Cleve Thalassiothrix longissima Cleve and Grunow
ERAER EHBIER R
Chaet. affinis Lauder Thalassionema nitzschioides Grunow
EHRAEHR iR $iiPEE: 3
Chaet. subsecundus (Grunow) Hustedt Pleurosigma a ffine Grunow
ZRMEE PR
Chaet. cinctus Gran Dactyliosolen mediterraneus Peragallo
HEHRMATE FHEMHE
Chaet. densus Cleve Leptocylindrus danicus Cleve
REAEHE %
Chaet, compressus Lauder Streptotheca thamesis Schrubsole
0 MR Ao
Chaet. sp. Cerataulina bergoni Peragallo
o B O BREHEER
Coscinodiscus centralis Ehrenberg Melosira sulcata (Ehrenberg) Cleve
A oL B 5 B8 W F A S
Cos. excentricus Ehrenberg Gyrosigma balticum (Ehrenberg) Cleve
0T R [ O ERETE
Cos. oculus—iridis Ehrenberg Bacteriastrum hyalinum Lauder
¥ IR 3 E-3: 21§58 3
Cos. concinnus W. Smith Corethron hystrix Hensen
5 X B 0 3 ZHREWEE
Cos. granii Grough Actinoptychus trilingulatus Brightwell
8 5 IR 9% % e A
Cos. radiatus Ehrenberg Triceratium favus Ehrenbrg
B K T O AR LA S
Cos. wailesii Gran & Angst Pleurosigma a f fine Grunow
B RHECE
Ces. sp. Pleurosigma sp.
RFNZETE B Y%
Nitzschia pungens Grunow Licmophora abbreviata Agardh
AREEE FHE %
Nitz. paradoxa (Gmelin) Grunow Navicula sp.
FAEEE B
Nitz. closterium( Ehrenberg)W. Smith Gyrosigma sp.
WINETE % H

Nitz, lorenziana Grunow

Trachyneis sp.
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Table 4 Mean values of biomass and value range among the stations in Sanggou Bay

25 i} i BEWE 28 5h ¥ R/ B EE
Date Mean value Range Maximum/Minimum
2003-08 Aug. 2003 488.0 5.0~3 416.0 683.2
2004-03 Mar. 2004 395.2 53.7~968.3 18.0
2004-09 Sep. 2004 253.1 30.5~1 149. 4 37.7
2005-05 May. 2005 48.5 11.3~149.7 . 13.2

10° cell/m® , B EILEAB A WES., BOARMAFHEDERVWREX , HHERBERNRAEOERER
HARENES, EENEREREXEE AR FEX, JEWEE 1 000X10°cell/m® B E, 2 B NI B AR
Ro#, BREERRRMEN 7. 7. 2R EE(E 2-C)., BB EEERIEUAEHBHRSMAEES
P GCHHE SFFEY RN 518X ~77.4% ., BAMBRHEEULHRELRENTREREELKE.
2005 4£ 5 A, RWBEIFHEY TV HEER 4 MAEMKREMGE, B O ARFEYBENBRX, HH
WEAEAMEORTERHASHEE HEEESERRMER 13. 2 5, B4 AN B I 5 (E 2-D),
WIER 1 IFHAEY S RN R AR EB I 5 A (o4 Vil s &5 3 A Y H B E <200 X 10° cell/m?®,
HHEY R TR 3 A4, BRE O s dtERE 28 S R A Y E <200 X 10° cell/m® 4b, H R 8 2 35 67
FIFHE Y BE X >200 X 10° cell/m® , 25 1 THRA F1 12 R FR 8 BRI Y BB B 7E 500 X 10° ~750 X 10°cell/m?,



EARE: RERE - RWEFHEYESRHIE 95

BRI E R 750 X10° ~1 000 X 10°cell/ N EEOE 1030 12030 110038 10 B 123730 1(2)%34' 12238
m' YRR FRETKT 8 H B, B SR ié

£ 30 ¥ 5 0 U A ) B 49 <C 200 X 10°% cell/m® , 15 N 7Y L
130 25 T VR AR 490 2 > 500 X 10° cell/m® , W5 T P 500
JLEB PR BB B > 1 000 X 10% cell/m®, 7 11 2 15 B
R WA RO A TR AT T P P I 2 0 T /SM‘)
VEWRAIAL T BKT 9 6, A0 7 R B B X R // 2
W B2 KT A 7 B W 2 B A -y
FEKFE, D

1 X SRR L) R A B R R PR, R i U U A-2003 45 8 H 1 B-2004 4F 3 H ;C-2004 4F 9 H 112005 4E 5 A
fE%ﬁEﬁ@%*ﬁ%ﬁ%éﬂﬁEE&ﬂE%E%ﬁlﬂ(50] ’% A-Aug,2003;B-Mar, 2004 ; C-Sep, 2004 ; D-May, 2005

% 2003a), FIFEYBEZENEREEZ T EAN,— B2 RMEVEE R 2003-08~2005-05
FHEHFHFHYHNEESERENERE —EXE, A PR M) T 4 A5 (X 10° cell/m®)

Bf N/P 25 N Ml P B R X KR E BRI EE TG Fig. 2 The horizontal distribution of phytoplankton
r,— B /KPFIEE N/P 2% 16 : 1(Pilson 1985; biomass in Sanggou Bay (X 10%cell/m?®)

Smith  1984) , ¥ HEAE P MK P HEEH) N/P #1252 16 ¢ 1(Raynolds ez al.  1997;4F 5 &8 1983) R B i M 8L
HHRER AT BT IR R A Y 2 B — A K S B U B B § (Redfield ez al.  1963; Thompson 1996), R
MG N/P fAE(LTE A 1. 5~251. 2, U D K3k N/P/hF 16 : 1, HREEREY KT 16 : 1. HHLRWER
FHHYBREL TEEAYE, —FEETRUBEANFRETRKEMNNE, MIRXBRBRS TRFEEDOALEE, 5 —
J5 ] RS B T N 2 B SR R M BRI T S T A R AR K .

2.3 ZHEDHEBHFVEL 6001

500

FWBREERBIFHEYOIRE - ELTHEELZF B
ARAHBHET A, EFREWRA, FHEAYHEER I *
HBLLE 8 A 4} (488.0X10°cell/m®) , YR & i Y BRAE 3 A # (395. 2 Lok
X10%cell/m®),5 B BB HE AL (48. 5 X 10%cell/m*) (E 3)., £ 0 20_08 : 20_03 : 200409 " 2%(35—'
BHREERBNET AL L SEY, X FHB TR NTE, e [FDate
Xt 7B IR TR AR, Wb K N KW E WK, 2L ILH Y B3 3o ¥ S U 0 A 0 B A,
BRUE, FIFEDAE 3 ANERTHENKRE EEZRBE WM rig. 3 The variation of phytoplankton biomass
HAEKY BHHERESMNLHESTREENFERFMA in Sanggou Bay
Y EATEARAEMEEFERE; E 7 ABH R, KKERR T X85 B R, AR T R AP K E
K85, 76 8 AR T AESRMEESE, 5% 2% (2003b) %t 58 R X IR IAE Y KB 5T 45 AR A AL .

F 7 75 VR AT HE R AL T 30, Ab T b 2 BR P 4 BE IR AR, TR A A 40 2 AR AL DL R IR R R e Y P
FeES LB EEESE 1993, AEKRBEENSRERE, RNEREBRFIFEYEENS VR
RS EEEF RPN AARA ., SRLFEBHRMEFRERSSE 2000 EILE(REESE  2003) F1F
MYRBHETEEER .

2.4 FHEYHBELSHSE

PR AR ) RE T G5 A AR AE 45 B AR AL T A — e BRI b S R R B AR AL Y R R L 3 AT AR N PR I R SR TR B
KEZ—. ROFIHMEREE R TREYBREGRFHEYZSHEEREIED FEE @O E ) MEL
BEOMEARES. 9 AMFHEY HINMEREL,.8 ARMKZ.5 AR Firay S EHREETE 9
ASBEBEHE.8 AkZ,S HERME: FEEHRHEU I ARS.3 ARZ .5 ARM:HSIEHEHUS ARSE.9 A
WZ,3 ABAG: o BIs Ll 8 A& ,3 ARZ,9 A&,

&~

=

=)
T

x 10°cell/m’




96 ol B ¥ B R % 30%

RS ROZAESEHFIHENRELEEN

Table 5 Indices of community structure of phytoplankton in Sanggou Bay

o A ERERG  FAE WMk AW BWARE  RRE
Item Diversity index Abundance index Simplicity index Evenness index Biodiversity threshold Species number
76 Range 0.63~2.63 0.29~1.02 0.19~0. 86 0.20~0,74 0.12~2. 26 39
2003-08 Aug. 2003 HIff Mean 1.51 0. 44 0. 54 0.51 0. 82
i Bl Range 0.84~2.35 0.38~1. 39 0.23~0.79 0.21~0.53 0.19~1.86 32
2004-03 Mar. 2004 ¥J{H Mean 1. 41 0. 80 0.48 0. 41 0.68
75 B Range 1.18~3. 40 0. 60~1. 49 0.30~0.83 0.12~0. 61 0.35~2.83 43
2004-09 Sep. 2004 {H Mean 2.32 0.91 0.56 0.35 1. 30
2005-05 May. 2005 76 Bl Range 0.88~1.49 0,21~0. 60 0. 55~0. 83 0.22~0.54 0.48~1., 23 19
& Mean 1.23 0.37 0.71 0. 38 0.87
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