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Fig.1 Sampling stations in Liusha Bay
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Tab.1 Species list of zooplankton in the Liusha Bay

& Species fhZ& Species
Be e Copepoda i e Amphipoda
ZLIR 2 f K Acartia erythraea B2 3 Corophium sp.
R 25 e K & Acartia spinicauda RRCES Decapoda
E BT K % Paracalanus aculeatus FEE Mysidacea sp.
SR AT K Paracalanus crassirostris ESLN Acetes sp.
N K T Paracalanus parvus G SE LN Lucifer hanseni
K & Pseudodiaptomus marinus T B T A Pseudeuphausia latifrons
ThEEK & Pseudodiaptomus sp. Rk Cladoocera
W R K& Acrocalanus gibber AEJE = fA 3% Pseudevadne tergestina
OE B K % Acrocalanus gracilis S ski% Penilia avirostris
K AT K% Acrocalanus longicornis FAILZN Larvae
rhAEPT K & Calanus sinicus 1 By Fish eggs
LM K F Calocalanus pavo =i Fish larva
TR K & Canthocalanus pauper 18 e 2K 4k Copepod larva
o8 2 ik 3 7K & Centropages tenuiremis ESLISAILVN Lucifer larva
5AEN K F Clausocalanus arcuicornis KRBk Macruran larva
AHBCELHK & Euchaeta concinna KR4 H Nauplius larva (Macruran)
ELfI K & Euchaeta sp. Togh Nauplius larva
BHfJSfAKE Labidocera euchaeta VAZSRAIEEN Ophiopluteus larva
ST K & Neocalanus gracilis K Sh sh ik Ectinodermata larva
KB Sk & Oithona attenuatus Z BRIk Polychaeta larva
frj K8 21K % Oithona simplex R GEAREN Porcellana larva
i fA 7K % Pontellopsis sp. VANEN Small cuttle fish
KA /NESEK % Scolecithricella longispinosa (WP TN Stomatophora larva
VBRI ELAT K % Subeucalanus subcrassus KRR AR 4 B Zoea larva (Macruran)
HEIE 57K & Temora turbinata i LGN Amphipoda Larva
R EK & Totanus (Totanus) forcipatus SR Anomuran larva
BT KR K % Corycaeus gibbubus JE A 4 A Balanus larva
% KHR K % Corycaeus affinis Mcmurrichi R R Brachyuran larva
SRA LA K Pavocalanus crassirostris 1 i sl 4 S 4 R Coelenterate actinula
TR Medusae B Chaetognatha
ERIEZ N fgi 7K £ Pleurobrachia globosa P Flaccisagitta enflata
eIz Ostracoda Gk Zonosagitta bedoti
B ) LV Euconchoecia aculeata i Zonosagitta sp.
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Fig.2 The density and biomass of zooplankton at different sampling stations in the Liusha Bay:
spring (A); summer (B); autumn (C); winter (D)
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Tab.2 Seasonal variations in dominance of dominant species of zooplankton in Liusha Bay

& Species %7 Spring B Z Summer #ZE Autumn & Z Winter
¢IIR 9 Rk & A. erythraea + *
| R g K 25 A. spinicauda * + *
TETFREPTK & A. gibber ++
IR K & A. gracilis * * +
KABEPTIKE A. longicornis * +
fRI M Sk & Oithona simplex +
EF LT K 2% Paracalanus aculeatus * ++
INUAT K& Paracalanus parvus +
PR FLAE K P. cressirotris + *
V58 IR ELAT K 3% S. subcrassus + * + +
HIEE K& T. forcipatus * + *
9 2 0 7K 2 C. tenuiremis +
L ST Corophium sp. + * +
o ) L Euconchoecia aculeata ++
JE i B A o Flaccisagitta enflata * +
5 Fish eggs + * T
frfh Fish larva ++ *
KR4k Macruran larva + + ++ *
sH R R Brachyuran larva + + * *
“E7 R Y<0.02, 47 2 0.02<Y<0.1, “++7
“*” means ¥<0.02, “+” means 0.02<Y<0.1, “++” means Y=0.1
- 4.0 . . B
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Fig.3 The diversity and evenness index of zooplankton at different sampling stations in

Liusha Bay: spring (A); summer (B); autumn (C); winter (D)
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Tab.3 Correlation of zooplankton density, zooplankton biomass and environmental factors (N=10)

NH,4 NO, NO; TN Chl-a POM

pH T DO SD DIP TP N/P

FE

Density -0.064 0.398" 0.196 -0.097 -0.036 -0.238 0.079 -0.043 0.166 —0.023 0.134 0.114 0.007 -0.014
(9181

ff_%i 0.442" 0.384" -0.438" 0.479" —0.410" -0.464" 0.496" -0.319" —0.204 —-0.073 0.187 -0.164 —0.241 0.464%**
10mass

*FRIORTE 0.05 /KF LB EMK, **FI/RIE 0.01 /K LK

*Correlation is significant at the 0.05 level (2-tailed); **Correlation is significant at the 0.01 level (2-tailed)

&4 S5 DCANWHRDEZHNMER
Tab.4 Catalogue of zooplankton species in the Liusha Bay

analyzed by DCA

4578 e P Ak
Codes Species Codes Species
Cop01  A. erythraea Lar01 Brachyuran larva
Cop02  A. spinicauda | Lar02 Copepod larva
Cop03  A. gibber Lar03 Fish egg
Cop04  A. longicornis | Lar04 Fish larva
Cop05  C. sinicus Lar05 Zoea larva (Macruran)
Cop06  C. tenuiremis | Lar06 Lucifer larva
Cop07  E. concinna Lar07 Macruran larva
Cop08 L. euchaeta Lar08 Porcellana larva
Cop09  O. simplex Lar09 Ophiopluteus larva
Copl0 P aculeatus Larl0 Stomatophora larva
Copll  S. subcrassus | OstO1 E. aculeata
Copl2 T forcipatus Cha01  F enflata
Copl3 P parvus Cha02  Z. sp.
Copl4  A. gracilis Amp0l  C. sp.

YRR 35.8% ., 43.6%. 38.5%. 47.5%.
B—HEF <3, iE AL MERA(Estrada et al, 2012),

7E DCA 43#r 3Rl L, XFREEEFT PCA 4347 F
2 MR —RE D SUF R (] 4). HEFPES R SR, FIEsh
YRt LA W W Xk 22 57 . FF, BEBOLH
JE SR IR FLT K B ) LA S A Bl | A1 £f 32 4y A e ) TR
X, i 2 2 (IR ) R B A FAMNB RIS Y 1. 6
Sukfi; B, SRRSO 1 Suifi g, 4
SR IE SR BRI E, 5 5 u AT R
WL, E, BERE | St AR L0, Wik
KBRS 2 A s, &2, BB, MmO F%
AR TANERAE X OUHSE 3 Sulify), e 3, 4.
6 SN IR, FHIEIREELE 3. 4 S ARE .

3 itig
3.1 R B SN
L s A s, HLUKIEK (100

AR L E 2 (91 FiNGBH S, 2013), 20122013
ERRA RN, WY E RSt 7 2 41 L, K
RS IE 2RI 2 (29 Fl, & 70.73%). 15Ky 2Fdf ) AL
T, WUPVE T S A 2 b T VY R N B AL
5 (370 LA S ETTHE TS (217 R(FKA 2245, 2011), %
I FERVL O (ZETFRLSE, 2005) . 4715 7 (WOF 5L, 2008)
AL R . 5 2008-2009 4E PR IR JE A AT L, TR
Bl B B AR F 5K A 2F 55 (2013) 1Y S8 T B8 (49
Fly, T EESEQO13) S A AZE (19 FiNGEER 5).
T 5 A XIS R T s, R AR R AS i 2o 4
XA /D o DA I G VR 8 s 35 0 R K T B8 it A 4 )
HEAToRAE, HIZ N = 22 AR A K 1 7R i sh ) (K
B ORI R ZRAE)ARAE, X/ NELRR 2R 4
AN KE /N B TR Ui S0 W 1 A 3 AR U G I T e A )
(Wu et al, 2011), HEHMZE 10 LU GESEE%,
2013), R H| T B 77 A 9 6 /N A e f 264l AR 1Y)
Bl , VK T Y SR 4 1) 17 Ui 8 0 b 21 mT 8 L DA 1) 7
YA T8 o FT K AT R RV W L, H 3
BRI EANE B AT LA K R L N K R AR N
SRR AT K & . M BEER IR Sh A B B, K.
Ja R AR Z WS S F

BAKWE , TRlEsh AR . R R AR AL
¥ os BB T B RS Es m A L,
T e sh ) = B2 A 4 i 5o 2 B0 A AN o T N, Bk
7 (1) 17 Wit 20 W) 22 A 1 4 B R 35 50 48 B0 AL R AE Al
5 2Z AL

WG A MK BT bR (BRIE G S, 2011),
PRSI A <10 mg/m® MAE/KE, 10-30 mg/m’
HJHKSE, 30-50 mg/m® &K, 50-70 mg/m’
JHEIKE ., Hk, HEANER 1, 4. 5, 6 Sk
K, AR Y o R IR B 2Rk
Al gL TR AR 5 &4 R 2 850k 55 TR
AL F Ko

TR B F BRI A Y 4350 R 48.12 ind./m’ |
13.43 mg/m®, SERITIT | BRAKYE | S IR 45 g el k] 22
1 AU B9 Wi 4 B AL T 2008-2009
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Tab.5 Comparison of community structure of zooplankton between the Liusha Bay and other waters
. . N % I Y L .
i 0 it P I L R Sk
AR Species Abundance Biomass Diversity
Waters Investigation time . 3 3 . References
amount (ind./m’) (mg/m’) index
ZRYT [ 2002-04-2002-09 49 1131 203 2.30 IR, 2005
Zhujiang River Estuary  2000-10-2003-06 68 700 382 243
JLEREE s 1
2006-07-2007-11 370 — — — FRHEEE, 2013
Beibu Gulf e
XU 2007-02-2007-11 82 665 96 2.32-3.20 XIF 4, 2010
Sansha Bay 2012-06-2011-05 71 244 — 2.02-3.12 WAEZE%E 2013
TRIETS 41 83 88 2.00-3.47
Fuging Bay 2005-10-2006-05 17 161 P 3203 68 MAEH, 2008
Vai
%M‘, = 2001-04-2002-04 90 15800 228 2.20-2.87 HRYTAE, 2003
Zhelin Bay
KB 2007-05-2008-04 82 164-383 — — BFRE-45, 2011
Dapeng Cove
SHVT e A
it ‘I’ff% = 2009-02-2009-11 217 403(BE L) — 3.39 A5, 2011
Zhanjiang Bay
e 2008-03-2009-02 19 8816000 0-7 0.11-0.60 sy
25 s T EFF, 2013,
UL 2008-02-2008-11 49 85 132 2.29-3.39 B%,2
Liusha Bay 2012-05-2013-01 41 48 13 0.72-361  RATERE 2013
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AR AR, 2R R BCS B P UOR AA 2
19 5 v L5 S AR AL IR 19 25 (BN o 3k o 77 i 20 90 ol
B, 2F B A i A B R R B R RE LT AR
He K Y I FE 7208 HE L —FR AR . 2002 AR A BORTE
W 4B R 15.8 x 10° ind./m* (B K VT4, 2003), {H
2006 4E{L R 12.00-313.33 ind./m>, Bl 90 FhE
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Characteristics of Zooplankton Community in Aquaculture
Areas of Liusha Bay

GUO Yongjian, LI Junwei, LUO Zhaolin, XIE Xiaoyong, CHEN Suwen,
ZHU Changbo", GUO Yihui

(Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300)

Abstract Seasonal investigations on zooplankton community in Liusha Bay were carried out from May
2012 to January 2013. A total of 41 species and 17 groups of pelagic larvae were recorded, in which the
copepod was the majority (29 species). Subeucalanus subcrassus, Brachyuran larva and Macruran larva were
the dominant species seasonally in three quarters. The annual average density and biomass were 48.12 ind./m’
and 13.43 mg/m’, respectively. In general, the density, biomass and diversity index of zooplankton were lower
in autumn than those in spring and summer, and these indices in inner bay were lower than those in outer bay.
The zooplankton density was barely positively correlated to nitrite, while the zooplankton biomass had
significant correlations with multiple environmental factors such as nitrite, ammonium and total nitrogen.
Compared with the control (non-culture area), the density and biomass in the main scallop culture area, the fish
culture area and the oyster culture area were lower. Rarely found in culture areas, large and medium-sized
zooplankton mainly appeared in the non-culture area. In autumn, the density of Acartia erythraea was higher in
the fish culture area than those in the other areas. During winter, the diversity index of zooplankton in the main
scallop culture area was the highest (2.97). Large and medium sized species of zooplankton mainly appeared in
the control area in all reasons. In spring, Subeucalanus subcrassus appeared with absolute predominance
(66.04%) in the control area. In summer, the biomass of S. subcrassus and Flaccisagitta enflata were the
highest in the control area (accounting for 0.3% and 0.8%, respectively) and the lowest in the main scallop
culture area (accounting for 0 and 0.8%, respectively). In autumn, a spot of 4. erythraea were merely found in
the control area and the fish culture area. The density and biomass in the main scallop culture area were rapidly
increased from autumn to winter, although they were lower than those in the non-culture area but higher than
those in the fish culture area and the oyster culture area. The results indicate an obvious decline in the density
and biomass of zooplankton and a severe miniaturization of zooplankton in size in Liusha Bay with the culture
of fish and shellfish.

Key words Liusha Bay; Zooplankton; Scallops; Fish cage; Principal components analysis
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