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Tab.1 Variations of environmental parameters at each sampling site

e iyt [REREERL

BB

ALK LR

55 & &% HZ B & F H

®oox F K K & &H H

BHWFREE/em 60 62 100 70 80 75 130
h 5 3 2 5 10 11 5
SR/ C 24 22 26 27 23 23 26

90 25 - 60 - 25 15 63 20
8 0 0 0 0 10 5 4 4
27 24 24 25 27 |23 23 26 27

" =" FR i TR, AR

Note: “ —” means no data for water transparency because the water is too shallow to be measured.

2.2 EFHFHYMEARSETETL

M R sh ) 110 B (28, LU A= sh i)
K2 A 54 M fe Rz, 37 F BEE 2R 9 s kL
FAZE 6 Bl i A TR HL 4 2 & SRAE S, LR
TSR B A PR S Y R R i 22, Ty 65 R, B TE
SRR IR Z A5 57 Flr, SEAE KR LRI 55 F,
R D, BRI BEE SR 2 44 B, &oRAE
U R SRR OO T B IR Y
KHE(ET)

] Wi m
70 WS 2 %
60} NESREE
- O% @
ésm BE 2
5 2 40f
;’%g 30
%20-
10
0

W BEEEE ERREMR

Samplingsite

1 RN E R RIS AR S AR

Fig.1 Population composition of zooplankton in

H®rE

each investigated wetland

A RAE KU Sh W) Rl R 2 1 AR (] 2
FRZ TP B A B 2 A B 55 BV SRR A (41
i), SRARFI R B AR TR ) SR e B B T2
TR, 32 FORSER] 13 B ([ 2) o BRI, %%
AR RIS MR R B B 5 > BT > 55
> K2 JEAS [T DRI B TR > AR
5 > EAERMFREDR > BT
2.3 EFRHMEE

RT3 S P A ., ARk

MNEZE > FF>E > BF fEA MM LRI
TR > FEALRPFRERR > B EE > FEiE )
(F3),

—— A
——

5P e XY

ik

Species num

&z FzxE R e
KA (H]
Sampling time
B2 ZFFSYMEHNFTEN
Fig.2 Seasonal dynamics of species number for

zooplankton in each sampling site

8000
BfETE
i
60001 O i 2R

B3E T8 AHF I 3%

FREA L
Density

s

[=1

=1

f=1

52 5% =
KRR ]

Sampling time

3 FHEIMEBEENSZETEWL
Fig.3 Seasonal dynamics of zooplankton density
FEIR TR R AR A o JRUE S 21 B SR B
TERRAE RS L XTI H . o 2R B s, fe duAn
B RIS 5 D3 B A 2 R Uiy 4 HUPE 451 SR A R
R SEARER (K 2)



26 #3544 6 1

KEXFEFT

2014 £ 11 A

R2 BRERFHIVEHEE
Tab.2 Average density of zooplankton in

each sampling site

peais AFIRAE S /A - L
¥ B i R MR RARRELR
A2 HL 18 56 413 12
R R 3053 400 686 2068
ik 21.48 39.03 39.82 21.91
BFEES - 0.43 2.29 0.12
e 17.73 79.18 80.63 87.80
TRUES) 0.80 12.32 0.90 5.02
& it 3111.01  586.96 1222. 64 2194.85
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B RAE TR S AL H A (EHE) Z= 19 T ]
o TR AR S b 308 20 2L ( Strombidium
globosaneum ) hy £ 2= 55 — {fi S, 7 R R 4% Hy
( Cyclidium glaucoma ) TE735 . Z2 5 — L E 17F
TR, GBS UK A B de i o — SR TR T MR 48 1
W %% BB 4% 01 ( Brachionus angularis ) Fll B %5 R

% 01 ( Brachionus caudatus ) TE J& 4 8 £ o 2 8 37 45
R (£3)

TERVE M, 4 2= AR S DL 3 B STk 4% 5¢ il
( Codonella rapa ) F1725 145 &1 ( Tintinnopsis lobian-
coi ) 2 I BRIE 2l IRAE AR L B ANRK ZR 2 A s 41
£, 5 45 i ( Mesodinium rubrum) 7EFKZE K H M, )5
ARSI B R TC T AT ER I AR 2%
S N, 98 BT EE /K 2% ( Neodiaptomus schmack-
eri ) TEH 2 J2 55— L3 H , AR R 4 L ( Brachionus
urceus ) 1E X FKZEB R, HIRHEFN (R 4) .

AT SRR R/ NEROROK I, B AR Sl
[ 7% Bt ( Centropyxis aculeate) TR 5  H Z= % JF 5 =,
A B, BRI 205 B ( Strombidium globosaneum )
e KR M 5 AT, %8
FAERE Bt (Monostyla bulla) J& B ZE 55— #Fh, it b
7K 2 ( Mesocyclops thermocyclopoides ) 1t 5 Z= 55—
PF(FRS) .
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Tab.3 Dominance index for each dominant species of zooplankton in Fai Chi Kei

T P, e
sy % % " i
BERME L Cinetochilum margaritaceum 0.079
DA 5E R Codonella rapa 0.148
I ARIRNRAS Bt Cyclidium glaucoma 0.551 0. 429
e PSr B Favella sp. 0. 062
] BRIE &7 L Strombidium globosaneum 0.296 0. 136 0. 250
2 BSR4 B Tintinnopsis beroidea 0. 246
Z fA7e B Tintinnus sp. 0.168
JEE 1 Urotricha sp. 0. 105
Z BRI 0. 708
ShE%S du Asplanchna sp. 0.091
1285 46 1. Brachionus angularis 0.182 0. 105 0.282
Jei % B4 . Brachionus caudatus 0.182 0.128
A AR B 56t Brachionus urceus 0. 182
paa BIIE R B %6 0 Chromogaster testudo 0.106
s T B8 £ FH 46 B Keratella valga 0. 061
b5 5 Z 8% i Polyarthra trigla 0.117
Yy PR R Synchaeta sp. 0. 455
th 837 7K % Calanus sinicus 0.227
PeRRT LA 0.212 0.730

6 A6 B ME R, I AR S W b BROE 2 IR
( Strombidium globosaneum ) 15 45 IR R AL H 4] Ry 5 —
DT Ja AR sh Wb B SR T AR TE & UCRAE
B R o — 2R BE, A R K & ( Neodiaptomus
schmackeri) 152 | 75 2= g L 3 F, DL & 1 4 2 He 7E
B KRN IRHAFI (R 6) o

2.5 EFEHOEHESHENRZESH

F R R A AR TR S W R v R AR AR
(d) AR ZEAA B, & T HAR; B A - BN 5L
(H) AR H S, AR 3 214 5 () WA
FRMREG, EBR . BTSSR RS
A PR S IRV AR TR BRI (R 7)) .
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Tab.4 Dominance index for each dominant species of zooplankton in Nan Vam Lake

TRilE - ANTFZETT B
Y % & = k
R SE L Codonella rapa 0. 468
it 2 H-U44 B Tintinnopsis lobiancoi 0.313
BRI 2007 B Strombidium globosaneum 0.278 0. 250 0.169
't 4
~ EFRIE 5T B Centropyxis aculeate 0.167
8 IRIKFE5E . Tintinnidium fluviatile 0. 250
& 2 F T Arcella gibbosa 0.208
2148 H 85 1t Mesodinium rubrum 0.704
i il £ %8 B8 Keratella valga 0. 066
& ShEERE dL Asplanchna sp. 0.127
# AR BB 5S B Brachionus urceus 0.215 0. 407
b= H RS IK 2 Neodiaptomus schmackeri 0.309
Niia AEFT K & Sinocalanus sp. 0. 141
5 thA83r 7K % Calanus sinicus 0. 149
Yy AR 0.068 0.127
LSS B0 T 40 1 0.068 0.076
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Tab.5 Dominance index for each dominant species of zooplankton in Wang de Notre Dame Bay

i P I % L5
k7] % & = k
A L Amoebae sp. 0.178
i Z411 1, Amphileptidae sp. 0. 065
F1 I 52 1, Centropyxis aculeate 0.337 0.111
C:E B HJE W Paramecium caudatum 0.193
3 BRIE 20 Bt Strombidium globosaneum 0. 325 0.111 0.597
Z 144 5¢ . Tintinnopsis sp. 0.120
WRIK T8 5% B Tintinnidium fluviatile 0.193
ShgE%e bt Asplanchna sp. 0.115
A BB FS B Monostyla bulla 0. 099 0. 443
- 48 H 48 1 Plalyias militaris 0. 041
il 3852 /K & Allodiaptomus specillodactulus 0.119
R W HR B /K & Mesocyclops thermocyclopoides 0.397 0.115
I3RS K Z Paracyclops affinis 0.143

K6 ERAVERZRINVABHREMAEE

Tab.6 Dominance index for each dominant species of zooplankton in Lotus Flower Bridge

T A FE S R

Sy oL P % 5 ®

BRIE 2l 3L Strombidium globosaneum 0.339 0.370 0.323 0.220
WIHRHIE . Didinium masuium 0.222

T8 BAHE4R L Leprotintinnus simplex 0.148

R SC L Codonella rapa 0.302

fib FA A4S B Tintinnopsis tentaculata 0.195
e H2 ke 5 i Sreobilidium velox 0. 146
& 55 B Tintinnus sp. 0.220
1144 5¢ W Tintinnopsis sp. 0.167

B AR 48 . Tintinnopsis beroidea 0.189

§ & 5o

EhgE%e dv Asplanchna sp. 0.103

ok 1285 BB %6 I Brachionus angularis 0. 157

. YIS R TEILEN . 565 0.383 0.551 0.517

il Hi R /K # Neodiaptomus schmackeri 332 0. 159

o DL T 340 068 0. 111 0.173
R 4 . 068

o oo o
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Tab.7 Diversity indices of metazoan zooplankton

in each sampling site

BES Z 1y d H J
& 2.265 1.906 0.916
J— % 2.574 1.711 0.743
R )71 2.988 1.162 0.402
% 4.201 2.399 0.765
L3 1.832 1.633 0.681
e 2.739 1.636 0.604
A
F ) o 2.366 1.975 0.712
Fk 1.396 1.163 0.505
L3 2.156 1.449 0.535
P # 1.269 1.432 0.736
By )1 3.506 1.279 0.397
Tk 0.976 0.859 0.480
L3 1.491 1.096 0.499
LV IN # 1.994 1.839 0.697
MRy -l 2.39 1.516 0.560
e 1.782 1.480 0.761
3 g
3.1 ERhETENX REFE
T S 2 KA S RS B Y Y 2
9, AR 1) AR b T B R X R
S JR L 5 0 e 77 L S AR A S R

HE & K F S TR (McNaught, 19755 EBiHE4E,
2008) . J5iA= g 2 BoRh e S A AR A, T RS
KA AIE R 2855 I A T Sl 0 U AT D A8 ) 3t 3 0
A (PLBR Sy, 19905 Z#EFSF, 2010) o AW
A, BT R AR B I A Sh Y A oK AN 2R, gt
SR 58 HL( Centropyxis aculeata) \RURI B AR 5E HL ( Co-
leps bicuspis) KNI B B ( Didinium masuium ) f13
PRBLE H ( Cinetochilum margaritaceum) , WA IT 5 1
K DR, AN S B ( Favella: campanula) (250
148 1 ( Tintinnopsis lobiancoi ) | 757 344 52 1 ( Codo-
nella rapa) 142 i 4% & ( Tintinnopsis acuminata )
L5 41 8 TR 45 1 ( Mesodinium rubrum ) Syt FRLPETEG T
TREH) AR P, A I I BGHE X RA, S A E
(Lecane) & B % J& ( Brachionus ) 1 55 R % )& ( Tri-
chocerca) JEFP R Z 1) 3 D&, oW 48 )& (Keratel-
la) M4 J& ( Notholca ) FIPE L5 & ( Synchaeta ) 1A
B oA (ARBK 555, 2005) o A YR A BT R AE /Y 37
Fpdg dovp, [ DVE B RS TR A 2R 22 (10 ) |, 5
RIBRZ (5 ), 18, W 58 J& (Keratella ) FIE T 48 )8
( Synchaeta) TEHE - HEF e V5 K AL HF, HE
LUBTRERTE 00 N xS SE i R Iy & 0
R R AE AT PR B K PR R WA R AR B . FERF

M DX, B 2R B DL F5 AR % )& ( Diaphanosoma ) |
PRI 188 (Moina ) (ARH & (Alona) (5 5. 1% J& ( Bos-
mina ) F LR JE ( Ceriodaphnia) SRR/ NI R
& 3 (Dumont, 1994 ; Knrovchinsky, 2006) , YK
FRAEFIBAZE 6 T, Ho O 75 (K3 ( Diaphanoso-
ma dubia) FIH 50 52 &b 3% ( Bosmina longirostris ) S
it Wb 2, & R 55 R 1% ( Diaphanosoma brachyu-
rum ) SRR KR P B PL AN (£ BERESE, 2009) .
AU L 98 A R 2H LA O TRl B, DA IBE K 1 A
TR R 3, T o &1 7K & ( Mesocyclops thermocyclo-
poides) 1% WAV & 7K F ( Thermocyclops hyalinus ) 1]
YHZE %7K & ( Nitocra lacustris) A HEHT K F ( Cala-
nus sinicus ) 55 K ff 45 7K T ( Cletocamptus feei ) Fl A
289145 K 2% ( Neodiaptomus schmackeri) A & IR /K &
DR o BRI, YT DO M ) 37 3 20 ) 2 L LA ]
AR KR X R AFALE
3.2 RINEMIF RS BR AR = 8 2 AT
TET] 1712 W, 0 0 Sl W AR I 4 R S5 7KK 3
T Ko TR, b1 TRk i 15 05 20 K
TSl W Rl A W E AR 3N T R s ) £
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BIRTFRIE S 22 FEE A B e 34, (B 9% 32 S i
AEERA B (TS, 2006) , AR A, %
FERAFME VR T Ui sl W s BEAE A2 (RZKIY)) 35 21 i
FREL, T AR PR BN A B 7E B 2= (oK) 5
BB . VERRIRAKSSICIX, $h B AR R, Rt
— B LR RN AR IZORAE A BT A, A b AR K
=55 [F]I, By TR A A AR, R A
U B B, — LU s ) ) B2 i 40y SR S B
BVER T S WIS AR R e TR I HE 35 L b,
F-REAS HURP IS BSORT 2% AT A g, T A 2 AR A
AR XA, T sh Py I 4l i 22 B/ N RALEE #
e K AT 8 SR AL AR BE AR B v, T AR ) L)
SRR (ERRAR AR, 2009) , 33X A F T A AR X
BRI PRGN RY i 2l 1 an %6 ) e 3R
THERISE A5 th TR 7 Bk M b 2 £ B
T B R VAR B S % Ik 2R A 2 | X A 2 AR
AHXS B 17U 50 W) A 38 P 4l 8 Ml e, AL 37 9
FE YA ) A TR0 DA e 8 5 2 () S A TR0
T P EUNUES AT BRI SR 1 B 5 A
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INCEERKAR S, 2009) o AUTE A 4 S RAE S,
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2009) , {H L i 2h ) A0 34T (ZEHF) 2H B[R 32 7K
B CEFRACERZET AR . AnTERE 2
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Characteristics of the Zooplankton Communities in Four Typical Wetlands of Macao
CHEN Qian', HE Wei-tian’, LIU Yang', HUANG Jian-rong'

(1. School of Life Science, Sun-Yat Sen University, Guangzhou 510275, P. R. China;
2. Macao Ecological Society, Macao 999078, P. R. China)

Abstract; The wetlands of Macao are important stopover sites for international migratory birds and also the winte-
ring habitat for the black-faced spoonbill, a rare and endangered bird species. Research on wetland water quality
and phytoplankton community structure in reclaimed wetlands, as well as the characteristics of the coastal zone eco-
system, has been reported, but a study on the zooplankton community structure of the wetlands has not been repor-
ted. We examined zooplankton species composition, density, dominant species and species diversity in four typical
wetlands in Macao. The investigation was carried out in December 2012 ( winter) , March 2013 (spring), June
2013 (summer) and September 2013 (autumn) and the community structure of the zooplankton was analyzed. Pro-
tozoan samples were collected from the water column 0.5 m below the surface water using a water sampler. 2 L of
water were taken from each sample site, fixed with 5% formalin and concentrated to 50 mL by settling for 24 hours.
Metazoan zooplankton samples were taken by passing 50 L water through plankton net (No. 13) and preserved with
5% formalin. A total of 110 zooplankton species were identified, along with the dominant population of Protozoa
and Rotifera at each sampling site. The number of zooplankton species showed the general tendency of summer >
autumn > spring > winter and spatial variation of species number among the four wetlands following the order Fai Chi
Kei > Wang de Notre Dame Bay > Lotus Flower Bridge > Nan Vam Lake. The spatial-temporal variations of the zoo-
plankton density were shown as follows: winter > spring > autumn > summer and Fai Chi Kei > Lotus Flower Bridge
> Wang de Notre Dame Bay > Nan Vam Lake. Strombidium globosaneum , Cyclidium glaucoma, Centropyxis acule-
ate , Tintinnidium fluviatile , Brachionus angularis, Synchaeta sp. and Neodiaptomus schmackeri were the most dom-
inant species and the zooplankton community in wetlands of Macao reflected obvious properties of tropical aquatic
fauna.
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