32% 456 IR R A2 Vol.32 No.6
20124F 12 A Journal of Guangdong Ocean University Dec. 2012

MBI EYIRNEEEMSRES

I Z, v2&, -t F, 0 wW, Edf

IR AFOKT 2 B8, BT G0 siE IR ARl A R SE 0=, ) ARTETT. 524025)

W E: T 2008 4 3 A & 2009 4F 2 A XV IETRIEA: YR REE 454 SO Sh AR SE T T RIS, SRR, R
BT IR 27 )8, SRR T ST, HoPakde] 20 /@, SRl 13 )R, BRI 2E, %11 R, 1R,
W ( Chaetoceros ). ‘B 5<% ( Skeletonema costatum ) FIZEEH: ( Nitzschia sp. ) NALHFN; IR A= Y81k
TE 0.11 ~23.63 mgeL Z ], X 3.72 meel', 4UMIZEEEEYI 1.324 7 x 10' 4 L, JRUNEIE RIFshY) 19 Fir,
Forb s A=l 10 B, B E 6 B, BUfZE | ZBIFNA A 1 R, LHFSNISAE S b 4042 B ( Tintinnopsis ).
W (Leprotintinnus ), BRI IKE ( Calanus ), TFIFAIMARFRITTIZA (Nauplius ); IR A=Y &1E
0.08 ~ 7.24 mgeL Z[H], 2K 2.04 mgel”", HEEFIIH 8186 4oL, KIRATHAE S 25 . KIS U1 25255 LU K F7F8
RIS PR R, SRR Y . YIRS R SRR R R AU TRAOKF, B
A W8 1 7KF 43 A AL 284

KBRIA: RUAEY); VRUESIY); RERSSH; BSOS

mES%ES. Q1785 CHERFRARRD: A XEHRS: 1673-9159 ( 2012 ) 06-0066-08

Community Structure and Temporal and Spatial Distribution of
Plankton in Liusha Bay

WANG Yan, SHEN Yu-chun, YE Ning, LIU Li, WU Zao-he
(Guangdong Ocean University, Key Laboratory of Aquaculture in South China Sea for Aquatic Economic
Animal of Guangdong Higher Education Institutes, Zhanjiang 524025 China)

Abstract: Based on plankton samples collected from Mar 2008 to Feb 2009 at nine research stations in
Liusha Bay, the community structure and dynamics of plankton were studied. A total of 27 genus of
phytoplankton identified in Liusha Bay belong to five phyla: twenty Bacillariophyta genus, three
Chlorophyta genus, two Cyanophyta genus, one Chrysophyta genera, and one Pyrrophyta genera. The
dominant species were Chaetoceros sp., Skeletonema costatum, Nitzschia sp. Phytoplankton biomass
varied from 0.11 to 23.63 mgeL™ with the average value 3.72 mgsL™; the average cell density were
1.324 7x10* cellseL™. There were nineteen species of zooplankton identified, which included ten Protozoa
species, six Copepod species, one Cladocera species, one Polychaeta species, and one Rotifera species.
Many of the four dominant species belonged to the Protozoa and Copepod, including Tintinnopsis,
Leprotintinnus, Calanoida and Nauplius. The zooplankton biomass varied from 0.08 to 7.24 mgeL™, with
the average 2.04 mg/L, and the average value of cell density were 818 6 cellsL™. Changed variety of the
plankton biomass, species diversity index, evenness index and richness index from its original high level
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to the low level reflects the adverse impact of human activities including excessive cultivation, water
pollution and habitat degradation. However, the community structure and dynamics of the plankton were

significantly affected in different months and horizontal zones.

Key words: phytoplankton; zooplankton; community structure; spatial and temporal distribution;
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Tab.1 Constitute and distribution of phytoplankton in Liusha Bay

Ui ¥ Stations

[12% Phylum J& Genera
S S S3 Sy Ss Se Sy Sg Sy
k%40 Bacillariophyta B 4BEJR Skeletonema + o+ ++ o+ o+
ZZ VB Nitzschia + +
iR Synedra + ++ + + ¥ + O+ +
YL I8 Cocconeis +
SR Gyrosigma + o+ + ++ + + + +
EATFHIE Asterionella +
INAEEJE Cyllotella + + ++ + ++ + + +
GIHIR Biddulphia + + + +
WEEFEJE Thalassiosira + ++ + o+ 4
FAE#EIE Chaetoceros + o+ + + + + + + +
WG EBE Thalassiothrix + +
W& HEJE Rhizosolenia + + ++ + + + + =+
FHE 8 Navicula + + + ++ + +
[ i 3% 8 Coscinodiscus + + + + +
2538 Cymbella + + +
HIE#E Closteridium +
8 Gomphonema +
B R Melosira + + +
AR Tabellaria +
BATEEJE Bacteriastrum +
£%#E[] Chlorphyta LXBRWEJE Chlorococcum +
Ji B )& Platymonas + + +
iR Cosmarium + + ++ + + +
WP Cyanophyta EERBEE Chroococcus +
Wi )& Oscillatoria +
4207 Chrysophyta ZEMIHERE Isochrys +
FH307] Pyrrophyta MBS Gymnodinium + + +

RN BN 1%LLF, S IR ++ 3R FEOR R 1% ~ 10%, SR LR e+ 3R RO S 100600 I, S EREFR
Note: “+” represents rare species ( below 1% of the total ), “++” represents common species ( 1% — 10% of the total ), “+++” represents dominant species

(over 10% of the total ) .

R2ORSEZHENENE

Tab.2 The biomass of phytoplankton in Liusha Bay mgeL™*
YA
Stations 3 H Mar 4 H Apr 5 H May 6 H Jun 7 H Jul 8 H Aug
S, 0.15+0.05""  0.11£0.02'"  034x004""  024+0.02'"  171+£017°"  3.01+0.08"""
S, 021+0.03'" 031009  027+0.03""  035+0.06"" 028+0.03"" 10.02+0.62""
S, 0.16+0.02""  0.13+£0.04"" 049007  053+007""  1.12+0.12'""  1.63+0.12""
S, 041 007" 027+005"""  0.11£0.02'"  122+0.10""  024+005""" 1828 +1.49""
Ss 0.69+0.08"  1.12+006 ™  143+012°"  0.78+0.06"  058+0.03"  20.09+1.04"
Ss 038+0.05""  078+006'""  051£002"  022:£003"  011x002"""  508+090""
S, 121£0.10'"Y  041+0.04"" 1.23+0.08'" 1.1+£0.16"" 045+0.07"""  6.81+0.66""
Ss 0.65+0.04"  0.16£0.04""  0.15+001""  021£0.03"  038£0.03"""  2367+192"
S, 0.15+£0.04""  02420.04™"  035+£0.05"""  056+007"" 1222007  3.01+0.09""%
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453k 2 ( Continued )
pATIYA
Stati 9 H Sep 10 A Oct 11 A Nov 12 A Dec 1 H Jan 2 H Feb

ations
S 1.54£0.14*"  281+0.16"" 310027 211+0.14"” 1.81+0.13*” 1.23+0.10""
S, 209+027"""  501+023% 1018 057" 1.09+£0.12°"  6.13+046""  437+0.38
Ss 3.67+0.11""  10.66+0.86"""  15.04+1.08"  422+026"" 8.63+143 " 475+036""
Ss 822+129"™ 1017 +1.46°”  9.08+0.33 "  722+0.16" 1145+0.69"" 827+038" "
Ss 356031 418026 1001074 231£0.19"Y  3.01+0.11"“"  501+034""
S 2.31+0.14"" 1.90+0.11"" 508023 234+006""" 201013 436+027
S 627060 822+041'"  6.08x0.67"" 5.25+03"" 525+0.61"Y  333+025"""
S 10.78 038" 6.88 027"  12.87+0.64"" 872085  943+0.17"" 324026
S 0.90 +0.13*"” 2.11£0.29"" 1.98+0.19° 390+ 0.09°" 1.33+£0.11" " 1.74 £ 0.06""

TE: EREEN 3 A FATAMTFME £ fnifiis RSB A A NS FRFORE (R 25 B2 (p<0.05), [FATHUEIS S WARE A RRE 5

R AR 2R R (p<0.05),

Notes: Values (expressed as meantS.E., n = 3) are means of three groups; a, b, ¢ Values (means * S.E.) in the same column with different superscripts are
significantly different at p < 0.05, and A, B, C Values in the same row with different superscripts are significantly at p < 0.05.
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Tab. 3 Cell density of phytoplankton in Liusha Bay
i Amount / £ 151 Ratio /
1124 Phylum ﬁi(/ml) el o
T %] Bacillariophyta 12783 96.50
£#17] Chlorphyta 100 0.75
4[] Chrysophyta 20 0.15
W] Cyanophyta 312 2.36
1] Pyrrophyta 32 0.24
St Total 13 247 100
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Fig. 2 Monthly variation of phytoplankton biomass in Liusha

Bay
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Y5 BRI RAE 0.005 ~ 0.079 Z ], “FIE N
0.022; Wy ZAEVEFE RO ) FEFE B B A AR U A2
fhias, AT 35/ 8 Sukifi e, Ay
ML TR F 5 ERBUELTE 2,103 ~
5.258 Z[f], F-HIE N 3.692 (% 4), FINTEE T
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£ 0.009 ~ 0.223 Z[i], “F-¥°h 0.087; H5)RE a4k
H ARG 0.002 ~ 0.056, F-14 0.021; ¥fh%

x5 RMVTZHFEVEVSEENATL
Tab.5 Monthly variation of diversity of phytoplankton in

Liusha Bay
FEVESBOMIY &) EERE AT A2t a4 — %0, RIN 3. o ZREVE HyaE TR
6. 12 A®E, HAbA MBI TEARKE: EFEE Diversity index Evenness index Richness index
BB LAE 2,524 ~5.468 2, FIMEN 4171, ig far géi 0(;(:)516 i;g
pr . . .
HARE G I ) T &y, 1E H mrE
. o 5 1 May 0.089 0.02 4.206
8 9 H, 1Pz (£ 5), FRIFEYIE 6 A Jun 0.142 0.032 4417
YRR RO BRI 1 AR Ak 7 7 Jul 0.014 0.003 5.258
A SN S A S N 8H A 0.009 0.002 5.468
R4 TODETIAENE M AR TN o s 0001 0,004 < es
Tab. 4 Horizontal distribution of diversity of °p ) ’ )
phytoplankton in Liusha Bay 102 Oet 0.037 0'002 5'252
11 A Nov 0.027 0.00 3.99
==y /5] =4
i g H r.é B #EE 12 H Dec 0.240 0.058 3.575
X Diversity Evenness Richness
Stations . . . 1 A Jan 0.180 0.045 3.155
index index index
S, 0.017 0.005 2103 2 H Feb 0.024 0.007 2.524
14 Averages 0.087 0.021 4.171
S 0.023 0.006 2.944
S, 0.330 0.079 3.575 22 FIEHYRTREN
S 0.048 0.011 4.417 221 APRAAR WL 9 AR TRIESh Y
5 0.037 0.008 4.837 19 %0 (% 6), H s AEZhY) 10 F, BEAE 6 7, 4%
S 0.026 0.006 3.996 k. ZERIEMFE RIS 1R, RSN A= 30
S 0.038 0.008 5.258 FRAGHLES H ( Tintinnopsis ). %% L ( Leprotintinnus ),
> 0287 007 3:365 BRI R, PRI IS SRS i
> 0:022 0006 2734 FEIRTRE e, LT AT VD P P 3
FH Averages 0092 0.022 3.692 AL U SRR A I e
F6 FIDTEIEREENFNIELERK
Tab. 6 Constitute and distribution of zoonplankton species in Liusha Bay
[ 12 Phylum 2 Species S: S, S3 Sy S5 0S¢ S; Sy S
JE A %) Protozoa MARIUEE B Tintinnopsis radix +
RIS B Tintinnopsis karajacensis — + + + +
UL I Tintinnopsis + o+ o+ + o+ + +
WFE MR Difflugia
{£4¢ 1 Oikopleura + + + +
R HUE Codonellopsis + +
WS Favella campanula + + +
WY I Leprotintinnus OO+ o+ o+ o+ 44 +
U FE R Tintionnopsis o+ 4+ ++ +
B B Tintinnopsis drecta +
% 125 Rotifers TRE S I Brachionus urceus
Hi /12 Cladocera R Daphnia pulex T - T S T S S s
%% Polychaeta NIZE4) 5 Setae larva + + o+
e L2 Copepods Bk Cyclops + + + + + +
Y17k % Calanoida + 4+ + o+ + o+
§5/K & Harpacticoida + ++ + + ++
TRIF4IIK Pelagic lavae D 24 H D larvae S T T = T S + + +
TR %14 Protozea +
TEHI 4l Nauplius I e S T s S +

T ORI G EE 1%L R, IR ORI 5 RS 1% ~ 10%, SR ULRD; +++ 3R R B 1000 b, g
Note: “+” represents rare species ( below 1% of the total ), “++” represents common species ( 1%—10% of the total ), “+++" represents dominant species ( over

10% of the total ) .
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222 AMERFE  WIEIREHYLEY RAE
0.08 ~ 7.24 mgeL™ Z[f], -2k 2.04 mgeL (£ 7).
TR s A Y R A AR, B AR
M3 AIF Rz E T, Hrp 9o, 12 12 A, &
Yy iK% 3.31, 3.18 FI 3.25 mgeL ™" (& 2); 2.
3 4 HEAR, &S 052, 0.86 F1 0.73
mgeL ™t RIS A YA T R KRR,
2. 4 T 7 Sk, BRI 3.9, 2.64 F

2.67 mgeL™ (1¥3), 1719 Sufifd, A4l
4 0. 91 F10.98 mgeL ",

TR S AN A -l 8 186 oLt (3£ 8),
DU A shFIpe e 2850 b i i, =%
30 B 44.20% . 54.42%, BRI R,
215 0.01%, FVbTE iz sh i A P i FHA%K T,
PR R e R P—

RT ROEFHHMENE

Tab. 7 The biomass of zoonplankton in Liusha Bay mgeL?
sjjis 3 A Mar 4 7 Apr 5 H May 6 A Jun 7 A Jul 8 A Aug
S, 0.45 +0.05" " 0.24 +0.04" " 0.08 +0.02' " 0.06 +0.02" 3.12+ 026" 0.19 +0.03" "
S, 1.41 £0.10°" 0.32 £0.04° " 0.64 +0.09" " 0.71 £0.03"" 403 +0.16'" 3.10 £0.30" "
S, 2.40+0.13° 0.05+0.01"" 0.38 +0.02" " 0.29 +0.03"" 0.05 £0.02" " 1.03£0.16""
S, 1.38 £0.09° " 0.11+£0.03""  131x0.14"""  0.67+0.13"" 1.60 £ 0.07""" 1.03 £0.09" """
Ss 0.73 £0.19" " 0.02 +0.00" " 1.34£0.11°" 1.01 £0.07° " 0.19 £0.02' " 1.20£0.12" "
S 1.13 +0.08" " 0.07 +£0.01"" 1.57+0.07°'% 0.89 +0.07" " 4.10+0.23"% 3.09+0.12'"
S 1.90 £ 0.37" 1.16 £ 0.08" " 0.40 +0.09" " 1.40 £ 0.04" " 5.55 £ 042" 2.08 +0.08" ™’
Sy 3.33+0.08' " 2.62+0.11°" 1.53 +0.12° " 0.44 +0.06"" 0.26 +0.03" " 0.30 +0.03" "
S, 0.73 £0.10" 0.08£0.02'" 049 +0.08" """ 1.08 £0.10" " 0.37 £0.03" " 0.08 £ 0.02" "
YA
Stations 9 H Sep 10 A Oct 11 H Nov 12 H Dec 1 A Jan 2 A Feb
S, 1.62+0.13"'% 0.49 £ 0.04" " 0.38 £0.03" " 0.44 0.04" "’ 3.45+0.14"" 1.44 £0.07"'%
S 527+021°" 3.90 +0.13"" 6.08 +0.15"" 724 017" 2.33+032°Y 327+0.12°"
S, 3.01 +0.07°" 401+0.17"" 4.03+030 " 444 +038"" 546 027" 0.25+0.05" "
S, 721 +0.64' " 4.08+0.15"" 3.79 +0.24" " 237 +0.13"" 0.32£0.05" " 5.67 £0.39°"
Ss 2.88+0.21°" 1.03 +0.09" " 4.08 +0.40°" 3.03+0.24"" 1.75+0.11"" 473 £0.22"%
Ss 291 +0.06" " 171 £0.11""" 1.99 £0.19""" 1.90 + 0.22" " 0.16 £0.05" " 3.55+0.13°"
S 403+0.11'"" 238 +0.19°"" 274 +0.16°" 3.63 025" 1.65+0.18" """ 533 £0.14°"
Ss 3.01 £0.14°" 1.90 £ 0.08" 3.20+0.22" " 1.44£0.19"" 6.35+0.26"" 1.33£0.05""
S, 0.11 £0.03" " 0.07 £0.01"" 0.23 £0.03" " 3.64+0.39"" 1.35£0.13"" 3.46+0.11°"

TE: BB 3AFATHITPIIME £ bvEie;

BEOR A E5 R (p<0.05),

BB A bR AN NS FREROR U L] 22 5 B3 (p<0.05), [FATEUESR S AR AR S 5

Notes: Values (expressed as mean+S.E., n=3) are means of three groups. a, b, ¢ Values (means + S.E.) in the same column with different superscripts are
significantly different at p < 0.05 . A, B, C Values in the same row with different superscripts are significantly at p < 0.05.

*8 MVERLZHFANMNEE
Tab. 8 Cell density of zoonplankton in Liusha Bay

112 Phyhum ?J{E /I\D.zrisi)ty I Hp ;oiatio /
J54E 5% Protozoa 361 8 442
K12 Cladocera 66 0.81
BeIEZE Copepods 4455 54.42
£ B2 Polychaeta 46 0.56

#d12 Rotifers 1 0.01
J23t Total 8186 100

223 AMEAENE KV FiEshF 2R
PEFEBUATE 0.22 ~0.67 ZJ8], FIE K 0.41; 2
A EFERUSALAE 0.062 ~ 0.171 Z 1], “F-H4{H >4 0.099;
Fw B LAE 2.250 ~ 2.882 ], FRME K
2.583. 3 FhEREMEAR BRI AL 22 AN,
JEHOE R 2 A a2 (£ 9),
ARG TR SR Z R RO AR Ak
£ 0.11~0.60 Z[A], “F-¥1°k 0.32; HAJEEFaEH %2
fEIE [ 0.033 ~ 0.144, “F-F°8 0.083; F5 F %k
AEAUAE 1.524 ~ 3.239 Z [a], SE¥{E N 2.325, 3fZ£
FEPERR B TRAAKY, B —8U bk, &



72 TR M OR E R

32 4%

Bl 8 AHiyEefik, 3 HF 2 A (3% 10), PRI
SRR BOE IR A, RIS K REE TP 7 iE
S WIS R N R TR PR PR PR — HL
B, TR IR R s 2

£ 9 FLEEHYE DS HERKES T

Tab.9 Horizontal distribution of diversity of zoonplankton

in Liusha Bay
. ZHETE W5 Fe B
i S .
. Diversity Evenness Richness
Stations . . .
index index index
Si 0.23 0.062 2.524
S: 0.67 0.171 2.800
Ss 0.33 0.087 2.734
Ss 0.48 0.126 2.766
Ss 0.27 0.075 2.545
Se 0.23 0.066 2.277
S, 0.58 0.148 2.882
Ss 0.33 0.092 2.467
Se 0.22 0.066 2.250
-1 Averages 0.41 0.099 2.583

F 10 WSEERANMEY S AR AT
Tab. 10 Monthly variation of diversity of zoonplankton in

Liusha Bay

At BRE - HRE EEE

Morth Diversity Evenness Richness
index index index
3 A Mar 0.57 0.139 3.119
4 7 Apr 0.47 0.118 3.057
5 H May 0.33 0.084 2.613
6 H Jun 0.25 0.070 2.003
7 H Jul 0.19 0.055 1.772
8 H Aug 0.11 0.033 1.524
9 H Sep 0.17 0.049 1.686
10 F Oct 0.18 0.050 1.801
11 H Nov 0.22 0.061 1.911
12 A Dec 0.35 0.09 2.596
1 A Jan 0.41 0.105 2.580
2 H Feb 0.60 0.144 3.239
S Averages 0.32 0.083 2.325

3 W
31 REEMENREA

ALY P R R S LA o S
WFEEEIRES , TEBUAEY 5 IS, RESET T
L8634 96.50% . (AR AT . A, 25T
W 3 P AR PR AR SRR e B

5% ( Skeletonema costatum ) ¥, {H-5HAhEER
FLBA S Fh 22 S 3K o AR 8 A VR R SRt 7K HH P A
YR LI ( Coscinodiscus spp. ). W B
# ( Rhizosolenia setigera ). i [RAUE#: ( Ditylum
brightwellii ). T3 ( Noctiluca scintillans ) 3,
R AR R IR WA P L AP rh o A T2 A
ZE9NZEIEEE ( Pseudo-nitzschia delicatissma ). JX
i H % ( Prorocentrum sigmoides ). T/NE H
( Prorocentrum minimum ) . HE R it 570 B 3
( Scrippsiella trochoidea ) HI ZL W E
( Trichodesmium erythraeum ) %P =725 J& A
2y R IE IR A B R R e TR,
B X IFIAE RS LM 22 RO, FE 5 AR
MEXOKIR . G BRTR S RERERA .
VLUD TS TR WY V-2 M AN R (1.33 x 10° A4
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