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Distribution of Zooplankton in the Jiaojiang Estuary and Its Response to
Environment Factors in Spring and Autumn®
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LIAO Yibo & ZHOU Qingsong

(Second Institute of Oceanography, Laboratory of Marine Ecosystem and Biogeochemistry, State Oceanic Administration of China, Hangzhou 310012, China)

Abstract To investigate the temporal and spatial distribution of community structure, biomass and abundance of zooplankton
in the Jiaojiang Estuary and its response to environmental factors in different season, two cruises in the Jiaojiang Estuary
were carried out in May and October 2009, respectively. Totally, 106 species were identified in all samples, belonging to 16
groups. Among them copepod was the dominant group, followed by pelagic larva and hydromedusae. Our results indicated
that species composition presented significant seasonal variation. Totally, 50 species in 14 groups were identified in spring,
and Malagazzia carolinae was the predominant species in all samples. However, 73 species in 14 groups were identified in
autumn, in which there were 6 dominant species: Sagitta bedoti, Diphyes chamissonis, Eucalanus subcrassus, Canthocalanus
pauper, Centropages sinensis, and Sagitta enflata. The diversity index of zooplankton was higher in autumn (2.59) than that
in spring (1.82), while the average biomass and abundance in spring (972.66 mg/m? and 1 743.54 ind/m?) were significantly
higher than those in autumn (65.30 mg/m? and 31.94 ind/m?®). The distribution of biomass and abundance were determined by
the dominant species, which was related to ocean currents. The areas with higher biomass and abundance in spring were both
in the intersectional estuary of brackish water. The biomass and abundance in autumn increased gradually from estuary to
opening ocean. The correlation between community structure of zooplankton and environmental parameters was calculated by
method of canonical correspondence analysis (CCA), and the result showed that the mainly environmental factors influencing
zooplankton distribution in the Jiaojiang Estuary were nutrients, salinity and dissolved oxygen. Each species represented
strongly ecological adaptability to environment, and samples of zooplankton displayed apparent seasonal and spatial variation.
Because of variety of water masses in the Jiaojiang Estuary, the number of zooplankton species in the Jiaojiang estuary
was richer than other similar estuaries. Compared with the historical data, the biomass, abundance and dominant groups of
zooplankton in the Jiaojiang estuary in April and October were kept relatively stable. Fig 9, Tab 6, Ref 44
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Table 1 Species composition of zooplankton in the Jiaojiang
Estuary in spring and autumn

TS 2R Fh 2 H Species number
Zooplankton group %% Spring  #% Autumn i} Total
JK IR /K EE2E Hydromedusae 6 6 12
& KEEZE Siphonophora 2 1 3
Fi7KEEZE Ctenophora 2 1 2
FEHi2 Chaetognatha 4 5 6
Fe 22 Copepoda 13 30 39
#E HJE Cumacea 1 0 1
1125 Cladocera 3 1 3
HEUFZE Mysidacea 1 3 4
WFWRJE Euphausiacea 1 3 3
1 /£ 2 Decapoda 1 3 4
S L2 Tsopod 0 1 1
Uit £ ¢ Amphipoda 1 2 2
W W) Tunicata 3 2 3
% E2K Polychaeta 0 1 1
A% Mollusca 2 0 2
T4 Pelagic larva 10 14 20
£ 7k Total 50 73 106
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Table 2 Dominance and average abundance of dominant species of zooplankton in the Jiaojiang Estuary in spring and autumn

- — - = —
{4 Dominant species Don?icn%l%‘fe ) q;\{gjgjegagﬂ;%ige) Percentaljjge {iﬁ?tiﬁf‘zi%ﬁgﬁ !a:lEundance
2 Spring  RIGFI/KEE Malagazzia carolinae 0.72 1449.43 83.13%
BV H Sagitta bedoti 0.15 5.17
WA= KB Diphyes chamissonis 0.07 4.22
= W58 BT K 3% Eucalanus subcrassus 0.06 3.67 62.47%
Autumn ORI K Canthocalanus pauper 0.04 2.15 :
e 3l /K % Centropages sinensis 0.03 1.96
AE S5 e Sagitta enflata 0.03 2.79
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Table 3 Axes-environment correlation coefficients of CCA

RS T 47 Spring K== Autumn

Environmental SPEC SPEC SPEC SPEC

factor AX1 AX2 AX1 AX2
i J& Temperature 0.3017 -0.3866 -0.0175 -0.5022
#hPE Salt -0.8814 -0.0212 -0.7703 -0.4054
WHiF4H DO -0.8887 0.2878 -0.7926 0.0639
TEAHLE IN 0.8634 -0.0326 0.7835 0.4168
R LR PO, 0.8114 -0.0489 0.8599 0.3543
TR L Sio, 0.9165 -0.0343 0.8238 0.4447
4% %a Chla -0.5433 -0.2625 0.056 0.4417

KPR R, A RBOTA, EIREL . $hE . DO AT
P Bk 2 7 e 2h ) 1) 25 ) A 114 2 22 7

EEE U S R I AE PR ST IN T HE Y L A 23 A P,
A T P AU AR A TR W s P 2. ol WL, CCASE
PR 7 U S 0 AN [ B A, 3 Bk T SR 3 i 1 A
i R ER SR

Pel-2 #%F Spring
‘ 3
Cop-1crat
Pel-5 .
£la-
2 7
. FkZE Autumn

-4 ' 8
(K19 BRI i sh A 28 5 PR AR i 22 ] A AU 55 G HES 2]

Fig. 9 Ordination biplot of zooplankton species and environmental variables
in Jiaojiang Estuary
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Table 4 Codes of zooplankton species for CCA

47 Spring *Z Autumn
i Yyl i Wikt ' Wkt ' Wikt
Code Species Code Species Code Species Code Species
RIEGHKEE KR SI7K 2L AR RE HETE 7K &
Ll Malagazzia carolinae Lo Corycaeus sp. S e ceylonensis ol s st
Hh B8 7K B Jefifsh &7k & LRI KEE IR K&
L sp. Ceppell Mesocyclops pehpeiensis BN vt L i
HAREKE] SRRV q KA TKBE FRIESKE
e Euphysa aurata Sl affinis Sl Diphyes chamissonis OB o e conifera
KTFIKEBE briA N BRI i 7K B FRAES AR
i Amphinema dinema S Daphnia hyalina Lzl Pleurobrachia globosa Ll Siriella sinensis
UL 35 EG /K B RELHE T e G RER
ek Sugiura chengshanens e Daphnia magna Gl Sagitta bedoti N pelagicus
g AR 2 KB BV HRRIR JIE PR R BRI
Sl e e Mys-1 potia formosensis Ll Sagitta enflata L Neomysis sp.
. KVGHETLA7KRE B RAEER SR SR
Slip Muggiaea atlantica teijp=l Pseudeuphausia sinica Cied Sagitta crassa teijp=l Pseudeuphausia sinica
R A 7K BE BT HAE Pk =R
Cte-1 Euchlora rubra Res Leptochela gracilis Cop-l Cotanus sinicus R Thysanopoda tricuspidata
BRI o 7K B BRI R K& EREESTI
R globosa R spp. R WMol s eeimery
s g B
Cha-1 AL Tun-1 SHAERD Cop-3 ALK& Dec2 IABIR
Sagitta sinica Oikopleura dioica Eucalanus crassus Acetes japonicus
T P 7 ErCitingic} ORI K & FEUT
L Sagitta bedoti 02 oot gegenbauri CoDd e rtocalinin pauper D e spp.
PV e i
Cha-3 ERATH Mol-1 SRR Cop-5 SELTIKE Iso-] AR
Sagitta nagae Atlanta rosea Clausocalanus arcuicornis Isopoda
FPAEPT K& T i KA K H ARAAERY
Lol Calanus sinicus ol Limacina trochiformis Lot Clausocalanus furcatus tigri=l Dolioletta gegenbauri
VNSt 7 €iie e S AN UK E2SES
Cop-2 Yiartia pacifica Pel-1 1 2mellibranchia larva Cop-T poracalanus Parvus wAlel=l Polychaetes
FHRIFIE K & K E AR I K ELfIKE @A
Cop-3 Pel-2 . Cop-8 . . Pel-1
Paracalanus aculeatus Sinocalanus larva Paraphronima gracilis Euchaeta sp. larva
RURIJE F17K % BRI Ree LRALUTE 7K & HAKELH
Cop-4 7 sbidocera bipinnata L) Copepod larva Cop- olanoides carinatus ey sp. larva
FLRI S AR & TR IR 4 A TR K LTINS
LS ke e 1t 5 Brachyura zoea larva ol Centropages dorsispinatus Ll Copepoda larva
Con-6 rhAR R 7K K Pel-5 TR KR 4 Cop-11 FEEECHRIK & Pel-4 HRUF 414
P Centropages sinensis Brachyura megalopa larva P~ Buchaeta concinna Mysidacea larva
Cop-7 ERHIRIKE Pel-g KSRIERRL) A Cop-12 TR ECfIIK & Pel.s HUPRTCTIL R
P Centropages tenuiremis Macrura zoea larva P22 Euchaeta rimana Euphausia nauplius larva
SRR K 3 WAL FICHRKF TR 1 i 4Jy
Lot i plana T Lol 2 wolfendeni ek Euphausia calyptopis larva
KJEEIKF 14 NEFKE TR Sy X 4k
Lol sp. WES T Sl et s Ll Euphausia furcilia larva
ELfIE K% PRIR 4
Cop-15 7 bidocera euchaeta Pel-8 1 icifer larva
BB i)
Sl Centropages sinensis Pel-9 Fichlarve

Cop-17 BURMIKE

Centropages tenuiremis

pel.to TLRLERGE

Brachyura zoea larva

Coprts HERBIKE KRR
Centropage mcmurrichi Macrura zoea larva
Cop-1o RIS pelly HESEERE K
Acartia clausi Porcellana zoea larva
S 4> Sk
Cop-20 A TAENE pel-13 HERFIRIEENR
Acartia pacifica Alimalarva
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APRBZH 20064 47 B 72120 [ (121.35 °E~121.85 °E5
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Table 5 Investigation result of zooplankton of estuaries in China in recent years

—_— NBFIRAK WICOPER AR WEAR THAMRES R PN
Survey area Length of river The average ﬂsonl of  Survey Survey  Species number Biomass of zooglankton References
(I/km) estuary (v/m?s™) year month  of zooplankton (p/mg m)
P Yellow river Estuary 5778 1775 2006  May, Aug. 43 340.57 (May) 179.65 (Aug.) [25]
KA1 Yangtze Estuary 6236 30480 2006  May, Aug. 87 257.12 (May) 647.49 (Aug.) [25]
RYETT Qiantang Estuary 605 1280 2007  Apr., Aug. 65 12.38 (Apr.)  61.81 (Aug.) [26]
BT Jiaojiang Estuary 197.7 110 2009  May, Otc. 106 972.66 (May)  65.30 (Oct.) 3L This article
YT Oujiang Estuary 388 457 2007  Jun., Sep 76 82.05 (Jun.)  649.10 (Sep.) [21, 27]
PRILI Pearl river Estuary 2214 10650 2006  May, Aug. 215 874.5 (May) 712.94 (Aug.) [25]
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Table 6 Historical investigation result of zooplankton in the Jiaojiang Estuary
VAT ] W) Biomass )& Abundance PEFF (BB D E PN
Investigation time (p/mg m™) (n/ind m?) Dominant species (and species with higher quantity) References
19824E5H 593 555 ¥ KE Calanus sinicus (ERHH Sagitta nagae, L KR EI/KFH [12]
May 1982 : : Corycaeus affinis, 5 /K E Paracalanus aculeatus)
1990%:4/] HAEYTIRE Calanus sinicus (FLRISEIRYMAE Brachyura zoea larva, 55
Apr. 1990 253.8 704.8 KA Sagitta nagae, FUR|Ef/K & Labidocera euchaeta, “T-HyELHI /K & [12]
HZ pr. Euchaeta plana, TLffi/KB} Muggiaea atlantica)

Spring  20064:4)] 778 326.63 Y KE Sinocalanus sinensis, '’ IGTE/KE Tortanus derjugini, 1 KH
Apr. 2006 : : Calanus sinicusFZ-RHiL Sagitta nagae This article
200945 RIERIKEE Malagazzia carolinae (I RARIER Moina affinis, SRIEANGIKE: A
Mav 2009 972.7 1743.5 Pleurobrachia globosa, % JEISERLI VK Brachyura zoea larva, "HHEF7KH This article

4 Calanus sinicus, KN FYi8E/K%E Acartia pacifica)
19814610 U K& Paracalanus aculeatus (JEFESTHL Sagitta enflata, AR K
Oct. 1981 115.1 269.8 Calanus sinicus, it Sagitta nagae, HEIE 9% /K & Temora turbinata, V- [12]
*ZE ) VEYiE K % Acartia pactﬁca K FE2K%)1A Macrura larva)

Autumn 2009410 FIPE% R Sagitta bedoti, W /E/KEE Amphinema dinema, NERERFTHL Sagitta

Oct. 2009 65.3 31.9 enflata, Wik HAT K% Eucalanus subcrassus, #OR#TK#% Canthocalanus This article
ct pauper, THESIHI/KE Centropages sinensis s artic
K HE & 0 W KRG 4, S Z 47 B Ak 12763.6-2007 The Specification for Marine Monitoring Part 6: Marine
HIEw SRS 1 RS RGR P g

8, TG TER. ZIKIEﬁﬁtE’DJ(l?éFE'?/J MUK, ARG

A A 2SBS0 A/, AEL/ NI KRE R B X 2K TR R

QAT ASFIFE MR, Q03 e R 5% £ 9 i sl 4y T ) 4 fie ok 2

PO HRR A, PRI £ B &) T A DA v A 4 R ]

K.
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