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Tab.1 Species composition of zooplankton in coastal waters of East China Sea

5H 81 12H
Eyic May August December
groups LS FhH L% A FhHE EE/% T2y S L%
species species species species species species
s KK 12 21.82 10 10.75 3 7.69
Cnidaria Hydrozoa
EIKEEK 2 3.64 2 2.15 1 2.56
Siphonophorae
HiZKEETT FiK B 2 3.64 2 2.15 2 5.13
Ctenophora Ctenophora
N ET] ZEH 2 3.64 1 1.08
Annelida Polychaeta
Bfksrl RS 1 1.08
Mollusca Heteropoda
LYEES 5 5.38
Pteropoda
SN e S 11 20 46 49.46 18 46.15
Crustacea Copepoda
pEiEES 1 1.82 1 2.56
Cumacea
ViwiZ=S 3 3.23 1 2.56
Ostracoda
EIYRES 2 3.64 3 3.23
Amphipoda
IR 2 3.64 1 1.08 1 2.56
Euphausiacea
REES 6 10.91 5 5.38 3 7.69
Decapoda
iEIEN 4 7.27 2 2.15 3 7.69
Mysidacea
BT BT 8 14.55 9 9.69 5 12.82
Chaetognatha  Chaetognatha
BRI HHEE 3 5.45 3 3.23
Urochordata Tunicata
Bt total 55 100.00 93 100.00 39 100.00
K pelagic larvae 11 10 5
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Tab. 2 Species list and ecological groups of zooplankton

VEE7:x Aty
s EoES i month i ERoE S i month

species eco-group 5 3 12 species eco-group 5 3 12
BRI & * + + + (EEN-¢ " + +
Tortanus vermiculus Candacia bradyi
KARRE * + + + Herskok % " +
Acanthomyis longirostris C. truncata
VLI AR S * + + + VAN & N +
Monoculodes limnophilus Calanopia elliptica
il * + + NEKE " + +
Leptochela gracilis Nannocalanus minor
R KR * + + + S K 2% " + +
Paracalanus aculeatus Centropages furcatus
RPEPETL A K B * + + RPPEHT R . +
Muggiaea atlantica Sagitta pacifica
FURIBE K% * + + + JHU 7 2 " + +
Labidocera euchaeta S. regularis
XURIJE K % * + EZ ik " +
L. bipinnata S. decipiens
KSR % * + + JIE A7 12 . + + +
Oithona similis S. enflata
HAEAR * + + AL . +
Acetes japonicas S. bedfordii
LRESEEL * + + FE N " + + +
A. chinensis S. pulchra
RIS B * + + + P FURK & L] +
Pseudeuphausia sinica Euchaeta marina
HEY) A i) * + + + R K % " + +
Sagitta nagae Canthocalanus pauper
BN * + + + HIEREYIE: L] +
liella pelagica Eucalanus attemuatus
KPR % * + + + R R K& . +
Acartia pacifica E. elongatus
AR K E * + A H A K& " +
T. discaudata E. subtenuis
N/ . + + RAHA K&K L] + +
Bougainvillia muscus E. mucronatus
JROKBE . + + + B K% . +
Beroe cucumis Undinula darwinii
BRSO i 7K £ . + + + WERE K % L] + +
Pleurobrachia globosa Acrocalanus gracilis
e K% . + HFkok & " +
Acrocalanus gibber Candacia ethiopica
BIEREEIS- o + + + C R YIS . +
Calanus sinicus C. discaudata
ST K & . + + Sk E " +
Euchaeta plana Sapphirina metallina
KRS 7K % . + FER 98K & . +
C. speciosus Temora stylifera
T P R . + + + EIKAT K& = + +
Sagitta bedoti Subeucalanus crassus
SRR . + + + W IR K %R " + +
Lucifer intermedius S. subcrassus
I By o + PN " + +
Limacina trochiformis Lestrigonus macrophthalmus
PIF KR . + + + NIRRT . +
Solmundella bitentaculata Euphausia nana
DK R . + BRI . +
Aglaura hemistoma Euconchoecia aculeata
DUR AR KR o + BN L] +
Euphysora bigelowi Cypridina acuminate
J\HKEE o + R " + +
Koellikerina fasciculate C. dentate
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g2
JEEA) Aty
h4 AR month (gD AR month
species eco-group 5 3 12 species eco-group 5 3 12
NGRS o + + INTFEKEE ES +
Doliolum denticulatum Aeginura grimaldii
RN o + + ALY P + +
Lucifer penicillifer Dolioletta gegenbauri
Bl E )\ K BE o + + FEBCRARIK & ES + +
Octophialucium indicum Euchaeta concinna
A HERE K B O + + ML %K S +
Coryne nipponica Nullosetigera bidentata
B APk R o + FHERER + + +
Eirene ceylonensis Lucifer hanseni
B o + =R RE R +
Desmopterus papilio Diastylis tricincta
it IR o + oA i 7K 2 +
Paraclione longicaudata Centropages sinensis
R STH Y o + B W] 8Z +
Acanthomyis sinensis Atlanta rosea
KPEE o + TR +
Tomopteris pacifica Agadina stimpsoni
e RYTHEK & o + + ZRCARIE K B +
Acartia clause Eudendrium rameum
RIEFEK & o + SRCEREE 30 + +
Scolecithrix danae Siriella sinensis
Gk E e K& o NI +
S. nicobarica Cyclosalpa sp.
HETE 57K & D + + RPN +
Temora turbinate Calocalanus sp.
AR K o + + + FRTKE +
Paracalanus parvus Clausocalanus sp.
AT K 2% o + HRK & +
Centropages dorsispinatus Euchaeta sp.
Bk E o + eSS +
Lucicutia flavicornis Oxycephalus sp.
DA 7 R o + + TR +
Sagitta ferox Leueon sp.
DY/ T KR o + + R AREERL + + +
Liriope tetraphylla Phialuciidae
RAEFKE o + EAH] + +
Labidocera acuta Polychaeta
MUK EE D + + + HpH +
Diphyopsis chamissonis Obelia sp.
HENE 2 B K B O + + ZEHIR +
Aequorea conica Creseis sp.
i K % = + Mk +
Undinula vulgaris Sapphirina sp.
W11 75 K B e + + fEFEh +
Sugiura chengshanense Oikopleura sp.
S e + + + TR & bie +
Sagitta crassa Corycaeus affinis

TE: K FORULFRERFr, o IR T EM, e R EI R A, N FORIE R R, oFORBAK, XEORREET AR, SRR L

Notes: % means coastal species of low salinity, ® means wide temperature and salinity species, m means high temperature and salinity species, ¥¢ means

warm coastal species, O means warm water species, > means cosmopolitan species, + means appearance

L I AR (S8 N 9 i SO E e )
L= QN ()24 =SNG S SR U =N A R ) &
RS RK & . i EORDK g HORI K & &
HAJE AR 12A 3SR, 735008 e
(0L N 7 NN Gl QN S S5 U &= I
R fK & o Horp P AP R E R33N F LA
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#3 FEBEESEZHRANPAEMALEE(Y=0.02), FHEE@/m)
Tab.3 The dominance of dominant species (Y=0.02 or higher), average abundance in coastal waters of East China Sea
5H 8/] 121
e FFh May August December
dominant species v FREEE/(m?) FEEEME/(/m?) v FEEEBE/(m’)
average abundance average abundance average abundance

rh AR AR 0.03 5.72 0.03 0.53

P. sinica

H: 0.02 0.45

S. crassa

JIE 7 o 0.03 7.53

S. enflata

T e i 0.05 11.20 0.03 0.58

S. bedoti

MR E R 0.03 9.72

S. nagae

RAKESHIYS: S 0.82 500.18 0.10 26.86 0.65 7.03

C. sinicus

KVEF: LA KB 0.04 39.70

M. atlantica

WHRA K& 0.03 9.10

E. subcrassus

FEBCERIKF 0.03 8.28

E. concinna

ARGV YIS 0.02 9.86

E. plana

HHKE R 0.04 17.50

Euchaeta sp.

FHIJE K& 0.04 14.90 0.05 1.11

L. euchaeta
L 0.21~13 49587 /m’, K uhifiFEH M EmE(R4), R747.3610/m’, ARl Eg T RK
A5 (E2), Horp R A6 ER 3 R K SF 4 5 WAL, KL H &4 R K E/ N EYEE

340

33° 4

32° 4

31° 4

30° 4

29° 4

28°

27°

21
vy
6 TH

12# # 14# 15# 16# L7#

= 494 @ 464 474 &8F

54# 55# 56# 57#

58#%# %# 61# 62#

2

3# 44 ¢
# 10#1 1#
9#
®

?# 104 20# 21# #0234
° O 8.
24# 254 261 27# .#
31# #
) 3.2# 334
351 35# 374 & it
. ®
40% ALt 421 43 Adu
[ ] . [ J

S0%# ST# 524
@ 53#

.+ 02~149
e 149~555 B
@ 55.5~117.0
@ 117.0~2815
@ 281.5~13500.0

118° 119° 120° 121°

& 2

122°

123° 124° 125° 126°E

EFFHEMEES /(D /m)

Fig.2 Abundance distribution of zooplankton in spring
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Tab.4 The average abundance and biomass of

zooplankton in coastal waters of East China Sea

X 5H 8H 128
area May August December
YR/ (mg/m®) A 329.56  124.03  13.81
average biomass B 231.15 46471  40.68
C 387.60  554.08 2520
ST/ (mg/m’) 319.55 41292 2776
total average biomass
SEEEREE /(AN m?) A 74736 63.34 9.79
average abundance
B 26126 20198  14.75
C 735.07 23757  7.03
JOF A (mg/m®) 602.07  180.60  10.75

total average biomass

4319.55 mg/m’, 4 F1.49~3 111.11 mg/m’(%]3),
b 2R U v g I RS K B B A R
(387.60 mg/m’), FHUCR AR AL K, KT
1 R HA 3 K S A1

2RI s W) F I 180.600 /m’, 4
T4.00~926.671/m’*(K14), H A&
KT H 2 B A (R 4), KT K AT K IR

Z, RigAHE KR, ZWEHEN
412.92 mg/m’, ZEAKIFE #718.89~2 202.38 mg/m’
(KEI5), WS R0 KB e, Rifgdh
BRI R K B A e e, KV S LA
PEKIBIR 2, ZR UL TR AT At 7K s K -

KPS R N 10.750/m’, B4k
M F0.41~62.754/m’, 25l 7 F B o A A5
(E16), o T B 40 3 /K 3 ¥ = B e
(F4), ZRi P0G R KBS, ARV LT
FE KRR AR R27.76 mg/m®, ABfLAr
F0.47~158.96 mg/m’®, AW a5 F A AHALL,
WA (E 7y, Hp KT 0 4R K 387 #44:
YRR, H40.68 mg/m’, VR R 7R g g T
FeKIER, T AR M G T KR

SR, BN XA A4 i
FEMTHEEMEZT(P<0.01); XFVHLEFRE
R THZE(P<0.05), 5HEERAREP>0.05);
HREVPHEYRESTES, BVFYFEERE
K. HZER IR AR AR A AR b R R X
FHEES A EMEASAK, HEE TR

T R AR i3 s B 2 A% S B - 3 2
55 3F 4 A Wy R B G WD B AR s & FE
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Fig. 3 Biomass distribution of zooplankton in spring
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x5 ETEENDFENEEENERRE
Tab.S Results of One-Way analysis of similarities

(ANOSIM) for zooplankton communities

74N [X 1
Rt 5 p ANOSIM R
month area
5 A5B 0.001 0.258
A5C 0.001 0.388
B5C 0.006 0.136
8 A5B 0.001 0.060
A5C 0.001 0.746
B5C 0.026 0.096
12 A5B 0.004 0.224
A5C 0.001 0.769
B5C 0.001 0.299

* 6 TRIXBAMIFESK
Tab. 6 Environmental parameters in different areas
TRFRECC THRE CTRRECC TR

Hty X4 surface surface bottom bottom
month  area average average average average
temperature  salinity  temperature  salinity
5H A 13.7 30.2 12.6 30.6
May B 15.7 26.4 15.5 30.7
C 17.0 29.3 17.9 313
8H A 26.3 29.9 26.5 29.8
August
25.7 28.3 233 31.0
C 26.2 32.0 25.2 32.6
12H A 8.3 30.1 8.6 30.2
December
11.8 29.8 17.0 29.4
C 12.9 29.5 13.3 29.7

302RICIX I 129.3, LRGSR AE . $hEE M 26
IR P E T X Z A e 22 57 . AR E 11
WIoRF TR A S B CIE B I MR A, 2
SAEXTECK, HREEBSRIIEA . BEVRCRYIE = AH
PR . XL, BIE F W HHS 1) 1R o U X
B, A A A RS B R A S R C S A
PR EA, FEEBEHFIEA. HERCHIE R B
FAXT R, A2 KN E R . KA KRR
ERfsZ e, DR O LR T SRR AT TR AT

32 ¥E.. EYEFHERBHESR

A 2 DX I o3 A 3 B0 AR T AL R A AR Vg v e
TR 3 R SRR AR R A AR, HE

http://www.scxuebao.cn

—— TSR TR coastal of
low salinity-wide temperature and
salinity species

5 May ™ BE/KFH  warm water species
0.9 == i i B KPR high temperature
0.8 1% and salinity-cosmopolitan species
07 1 \'\\ a
0.6 1 WV'\
05 | \_\\
04

ditt  percentage

330 320 31° 30° 29° 28°
)Y latitude

T REERL TR #R A - BEKR warm water
coastal of low salinity- species
wide temperature and = FRE AR high
salinity species temperature and salinity-
0.8, 8H August cosmopolitan species

g 07 | \
< 0.6 [
£ /

g 0.5 B
504\ /
ﬂ 02 1 / [ 1__(/

0.1 i
33° 32° 31° 30° 29° 28°
A4iF  latitude

= E R SR ERAE coastal of
low salinity-wide temperature and
salinity species

1.2 1 12H December

g" 1.0 1 L% =[E/KM  warm water species
S 0.8 | =i s L OKPERE  high temperature
1534 and salinity-cosmopolitan species
B 0.6
g 0.
O 0.4 |
JEEN
171 0.2 | 3
0! ‘.""v_.—e'—'-:/ = = = = = N

33° 32° 31° 30° 29°
A latitude

E10 £5EHFALEE L

Fig. 10 Percentage of ecological groups

AT R @B AT it I, = 5 DN A b 3
Vi 35 1) P S R A2 T K 3K (13 495.940/m’) 7E A 83
PR B, T K VL 1 B 3 U S0 U B )
F (470280 /mH3ME . AN S EY R AR
PN ORI NI RE S T B 5 Ve R D
IKEE . B ARG 3 0 67 (A20. A21)H)
BAEWA —E LR, A20FIA21W 55 AW & 2
F1(2 683.4 mg/m*) 4 i K VL 1H B i v B A )
(4 160.6 mg/m*)[¥2/3 1M 7= T v RA 30T 2 7 38
P FAFh AL P oK 38 8 BE (15 436.50 /m’) &KL
O R AR I 3k R i sh W) R E A3 &2, e
K BB X% X I BE ) TR e 36 65.68%, oo


http://www.scxuebao.cn

73 BT, S AR 0T IR S W RE VR N 25 S A 1071

Stress:. 16
A A
BvV
Cco
BM .
8H August s P Dv Stress:. 16
B2B40 O ¥ o
Cfs‘iés Cs4 § [l
B25°58 v O A A
L. B38 (o \v4
cas gggﬁag@m 59 V@DW
ST oy Y Wy B v
60 B3 SHBT Alsvv N
A23B24 AN
A21
JQ‘M 6 M A& C o
AlRT7 A
All Y
B31 v
= 12H  December
AﬁA@
A&‘\Z%
Ad B
A%l@\ Bgy BY BV - A A
B Am C% o
B%‘é i Bv
Bﬁﬁ " cig cfd .
cdd ]
B ~
(‘% 2 @ 3 cdsl
cdd

E11l =EAFEPEHARHFNMEEEEESHRE
HEF 43 #t(NMDS)
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Analysis of the temporal and spatial variations of zooplankton
community in coastal East China Sea

YANG Jieqging, QUAN Weimin, SHI Yunrong, WANG Yunlong *
(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: In order to discuss the temporal and spatial variations of zooplankton community in coastal East China
Sea and based on the data obtained from 3 cruises of zooplankton surveys conducted in the coastal waters of East
China Sea in May, August and December of 2013, the species composition, biomass and abundance, dominant spe-
cies and ecological groups were investigated. The results showed that a total of 108 species belonged to 15 groups
in 7 phyla, including undefined species, together with 14 classes of pelagic larvae. The 7 phyla including Cnidaria,
Ctenophora, Annelina, Mollusca, Arthropoda, Chaetognatha and Urochordata. Copepoda and Medusae were the
most dominant groups in numbers of species and abundance. The most dominant group of zooplankton was Cope-
poda, including 47 species accounting for 43.52%. Medusae ranks second with a total of 19 species, accounting for
17.59%. There was a considerable seasonal variation in species of zooplankton in the coastal waters of East China
Sea. In summer, the species richness was significantly higher than spring and winter. The linear relationship of
species and latitude was negative correlated in May, August and December, which reached an extremely signific-
ant level. The whole area average abundance and biomass of zooplankton of coastal waters in East China Sea
changed seasonally. Both the average abundance and biomass in winter were the lowest, the average biomass was
the highest in summer, and the average abundance was the highest in spring. The community can be divided into 6
ecological groups according to the tolerance of zooplankton in hydrological environment and the differences of liv-
ing areas, which were coastal species of low salinity, wide temperature and salinity species, high temperature and
salinity species, warm coastal species, warm water species and cosmopolitan species. In spring and winter the
coastal species of low salinity, wide temperature and salinity species accounted for absolute advantage in the
southern Yellow Sea coastal waters, but warm water species were in higher proportion in summer. However, in
Yangtze River estuary and adjacent waters, the warm water species were the dominant community in spring, sum-
mer and winter. What's more, in the central and southern coastal waters, warm water species play a dominant role
in spring and winter. But the high temperature and salinity species, cosmopolitan species community was obvi-
ously dominant in summer. Calanus sinicus was the only common dominant species in these seasons. Dominant
species changed more obviously, and the dominant species turnover rate was 90.9% from spring to summer, which

was 50% from summer to autumn.
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