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Abstract: The Yellow Sea (YS) and the East China Sea (ECS) are typical mid-latitude marginal seas of the northwest Pacific
Ocean, and contain the highly productive shelf ecosystems. It’s important to learn their zooplankton species distributions and
community structures in these areas. In autumn 2000 and spring 2001, two cruises were carried out by R/V “Beidou” and
covered extensively most of the continental shelf area of YS and ECS. Zooplankton samples were collected by means of an 80
cm diameter plankton net with mesh size of 500 pm, from 77 stations in spring and 71 stations in autumn. After being
collected, all samples were preserved in 5% neutral formalin seawater solution, identified and counted under the dissecting
microscope in the lab. Number of species was converted into abundance as individuals per square meter (ind/m?) for each
station. Based on the data of these cruises, zooplankton species composition and community classifications were analyzed using
multivariate analyses, such as cluster analysis and metric multidimensional scaling analysis. Prior to numerical analyses, the
species occurring in less than 2 stations were neglected, and original abundance was transformed by logio(z+1) to scale down

the scores of abundant species. Cluster analyses were performed using Ward’s minimum variance method. Stations were
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grouped according to the Bray-Curtis similarity matrix calculated based on species abundance compositions of each station.
Based on the same dissimilarity matrix, stations were plotted on 2-dimensional maps by metric multidimensional scaling
(MDS) methods to verify the cluster analyses.

Based on the results, total 210 species with occurrence >>2 were identified. There were 112 common species to occur in
both of seasons. The most common species in autumn were Sagitta nagae, Calanus sinicus and Sagitta enflata, Euchaeta
concinna; in spring were C. sinicus, Sagitta crassa, S. nagae, Paracalanus parvus and Euphausia pacifica, they all occurred in
more than 75% stations investigated. In autumn, the average abundance was 6018 ind/m?, and the most abundant species were
C. sinicus, S. nagae and Paracalanus aculeatus. In spring, the average abundance was 9 271 ind/m?, and the most abundant
species was C. sinicus, which accounted for 87% of total abundance. Cluster and MDS analysis showed in the ECS and YS,
five communities can be distinguished: (i) Yellow Sea Neritic Community with representative species of Labidocera euchaeta,
Centropages mcmurrichi; (ii) the Yellow Sea Central Community with representative species of Themisto gracilipes; (iii) the
Yellow Sea and East China Sea Mixed Water Community; (iv) the East China Sea Inshore Mixed Water Community (v) the
East China Sea Shelf Mixed Water Community with representative species Rhincalanus cornutus and Pterosagitta draco.
Communities classification results were similar with previous works in general, except the (iii) and (iv) communities. The two
communities were both composed of species belonging to diverse ecotypes and located in the zone where various waters meet.
According to Chen (1985), they cannot be defined to be a strictly independent community owing to their indistinct habitants
ecotypes. But in terms of their representative species compositions, (iii) community were dominant with temperate species and
(iv) community had more wide-distributed warm species. It would be useful to distinguish these two groups from each other
for facilitate the study of the seasonal variations on zooplankton composition and water masses configuration.

Key words :zooplankton; community; multivariate analysis; East China Sea, Yellow Sea
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Table 1 Species list and occurrence, representative groups of cluster analysis

ik wy A e T S
Species Occurrence neicate Species Occurrence Indicate
group group
Protozoa Eucalanus attenuatus(Dana) 18/2 Ea
Noctiluca scintillans(Suriray) /5 YNs E. pseudattenuatus Sewell 13/14 EaEs
Coelenterate E. elongatus(Dana) 3/6
Amphinema dinema(Peron et Lesueur) 2/ E. crassus Giesbrecht 22/5 Ea
Leuckartiara octona(Fleming) /3 E. subcrassus Giesbrecht 37/13 EaEs
Euphysora bigelowi Maas 2/7 E. subtenuis Giesbrecht 25/17 EaEs
Euphysa aurata Forbes /3 Rhincalanus cornutus Dana 25/20 EaEs
Aequorea conica Browne 2/ R. nasutus Giesbrecht 15/7 Ea
Blackfordia manhattensis Mayer /4 Mecynocera clausi Thompson 1/3
B. virginica Mayer /3 Paracalanus parvus(Claus) 1/62
Phialidium chengshanensis (Ling) /14 Ms P. aculeatus Giesbrecht 51/4 Ea
Eirene ceylonensis Browne 3/ P. crassirostris Dahl 1/5
Clytia hemisphaerica (Linne) 6/18 P. gracilis Chen et Zhang /2
Proboscidactyla flavicirrata Brandt 2/7 YNs Calocalanus pavo(Dana) 2/1
Liriope tetraphylla (Chamisso et Eysenhardt)  17/22 EaEs C. plumulosus(Claus) /2
Aglaura hemistoma Peron et Lessueur 14/18 EaEs Acrocalanus gracilis Giesbrecht 46/5 Ea
Amphogona apicata Kramp 2/ A. gibber Giesbrecht 2/14 Es
Rhopalonema velatum Gegenbaur 1/2 Clausocalanus arcuicornis(Dana) 25/11 Ea
Solmundella bitentaculata (Quoy et Gaimard)  28/25 EaEs C. furcatus(Brady) 2/9
Agalma elegans (Sars) 2/3 C. pergens Farran 1/2
Nanomia bijuga (Chiaje) 17/14 YEaEs Euaetideus giesbrechti(Claus) 5/4
Physophora hydrostatica Forskal /14 Es Chiridius poppei Giesbrecht 3/1
Sulculeolaria chuni (Lens et Van Riemsdijk) 3/3 Euchirella amoena Giesbrecht 2/1
S. quadrivalvis Blainville 2/7 Euchaeta marina(Prestandrea) 21/8 Ea
Diphyes bojani(Eschscholtz) 10/6 Ea E. concinna Dana 58/19 Es
D. chamissonis Huxley 29/13 EaEs E. plana Mori 41/50 EaEs
D. dispar Chanisso et Eysenhardt 7/7 Pareuchaeta russelli(Farran) 13/9 Ea
Lensia campanella (Moser) 2/2 Phaenna spinifera Claus 1/2
L. cossack Totton 2/1 Scolecithriz danae Lubbock 17/9 Ea
L. subtilis(Chun) 2/ S. nicobarica Sewell 33/23 EaEs
L. subtiloides(Lens et Van Riemsdijk) 15/7 Ea Scolecithricella bradyi(Giesbrecht) 9/3
Muggiaea atlantica Cunningham 25/37 Ms S. longispinosa Chen et Zhang /9
Chelophyes appendiculata(Eschscholtz) 5/5 Temora turbinata(Dana) 19/10 Ea
Ch. contorta(Lens et Van Riemsdijk) 15/9 Ea T. discaudata Giesbrecht 16/11 Ea
Eudozoides mitra(Huxley) 4/2 T. stylifera(Dana) 12/13 EaEs
E. spiralis(Bigelow) /4 Pleuromamma ziphias(Giesbrecht) 3/
Sphaeronectes gracilis(Claus) /3 P. abdominalis(Lubbock) 9/1
Abylopsis eschscholtzi (Huxley) 8/6 P. robusta(Dahl) 18/3 Ea
A. tetragona Otto 4/17 Es P. boraelis(Dahl) 3/
Bassia bassensis(Quoy et Gaimard) 11/10 Ea P. gracilis(Claus) 16/12 Ea
Nausithoe punctata Kolliker 2/5 Centropages mcmurrichi Willey /22 YNs
Ctenophora C. dorsispinatus Thompson et Scott 10/
Beroe cucumis Fabridius 13/6 YNa C. gracilis (Dana) 1/4
Pleurobrachia globosa Moser 11/18 YNaMs  C. calaninus (Dana) 4/2
Cladocera C. furcatus (Dana) 8/5
Evadne tergestina Claus /2 Lucicutia flavicornis (Claus) 16/12 Ea
Copepoda L. clausi (Giesbrecht) /2
Calanus sinicus Brodsky 65/76 YCa Heterorhabdus papilliger (Claus) 8/3
Neocalanus gracilis(Dana) 10/6 Haloptilus longicornis(Claus) 4/4
N. tenuicornis(Dana) /4 H. ornatus(Giesbrecht) 2/
Canthocalanus pauper(Giesbrecht) 22/9 Ma Paracandacia truncata(Dana) 9/9
Nannocalanus minor (Claus) 25/8 Ea Candacia curta(Dana) 3/
Undinula vulgaris(Dana) 46/5 Ea C. pachydactyla(Dana) 5/5
U. darwinii(Lubbock) 29/9 Ea C. catula Giesbrecht 4/11
C. bipinnata(Giesbrecht) /5 E. nana Brinton 5/
C. aethiopica(Dana) 10/ E. tenera Hansen 6/
C. discaudata A. Scott 13/4 Ea Nematoscelis gracilis Hansen 3/
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C. bradyi A. Scott 4/6 Stylocheiron carinatum G. O. Sars 3/
Calanopia thompsoni A. Scott 4/1 S. elongatum G. O. Sars 6/
C. elliptica (Dana) 4/6 Decapoda
Labidocera bipinnata Tanaka 7/ Acetes chinensis Hansen 8/2
Labidocera euchaeta Giesbrecht 25/14 YNaYEs Lucifer hanseni Nobili 8/
Labidocera acuta (Dana) 3/1 L. intermedius Hansen 28/29 EaEs
L. kroyeri (Brady) 2/ L. typus H. Milne-Edwards 7/
Pontellina plumata(Dana) 9/6 Ea Leptochela gracilis Stimpson 26/14 Ea
Acartia clausi Giesbrecht 13/ Mysidacea
Acartia bifilosa (Giesbrecht) /25 YEs Siriella trispina li 6/
A. pacifica Steuer 35/ YNa Hemisirella pulchra Hansen 9/ YEa"
A. erythraea Giesbrecht 6/1 Gastrosaccus pelagicus Ti 16/13 YEa
A. danae Giesbrecht 5/4 Erythrops minuta Hansen /4
A. negligens Dana 5/9 Acanthomysis longirostris Ti /22
Acartiella sinensis Shen et Lee /2 A. sinensis i 17/1
Tortanus forcipatus(Giesbrecht) 2/ Cumacea
Oithona similis Claus 40/41 YCaYCs  Iphinoe tenera Lomakina 2/6
O. fallax Farran 2/ Diastylis tricincta(Zimmer) /5
Oncaea venusta Phillippi 11/15 Es Ostracoda
O. conifera Giesbrecht /3 Cypridina dentata(Muller) 11/
O. media Giesbrecht /4 Euconchoecia aculeata(Scott) 35/ Ma
O. mediterranea Claus 21/6 Ea E. chierchiae Muller 2/
Lubbockia squillimana Claus /2 Discoconchoecia elegans(Sars) /4
Sapphirina angusta Dana /2 Thecosomat /
S. gemma Dana /2 Limacina trochiformis(d’ Orbigny) 33/
S. darwinii Haeckel /4 Agadina syimpsini A. Adams 25/
S. stellata Giesbrecht /4 Creseis acicula Rang 10/
S. auronitens Claus 7/ Hpyalocyliz striata(Rang) 16/
S. metallina Dana 2/ Desmopterus papilio Chun 6/
S. nigromaculata Claus /6 Paraclione longicaudata(Souleyet) 6/
Copilia mirabilis Dana /6 Chaetognatha
Corycaeus speciosus Dana 14/13 Es Pterosagitta draco(Krohn) 12/12 EaEs
C. crassiusculus Dana /2 Sagitta enflata Grassi 64/31 Es
C. viretus Dana /2 S. hexaptera d’Orbigny 4/
C. lautus Dana /3 S. ferox Doncaster 5/
C. furcifer Claus /2 S. pacifica Tokioka /8
C. affinis Mcmurrichi 40/54 Ms S. pseudoserratodentata Tokioka 2/
C. erythraeus Cleve /4 S. crassa Tokioka 30/63 YNaYCs
C. catus F. Dahl 1/8 S. bedoti Beraneck 12/ Ma
Amphipoda S. nagae Alvarino 69/59 YCa
Monoculodes Limnophilus sp. Tattersall 6/ S. decipiens Fowler 4/
Themisto gracilipes Guerin 27/43 YCa¥YCs S. robusta Doncaster 19/3 Ea
Lestrigonus Schizogeneios sp. 1 (Stebbing) 4/ S. neglecta Aida 24/2 Ea
Lestrigonus Macrophalmus sp. 2 (Vosseler) 18/ Ea S. regularis Aida 5/
Primno macropa Guerin-Meneville 4/ Tunicata
Lycaeopsis Zamboanmgae sp. (Stebbing) 3/ Oikopleura longicauda(Vogt) 23/35
Ozycephalus clausi Bovallius /4 O. rufescens Fol 30/5
Streetsia porcella(Claus) /3 Megalocercus huzleyi (Ritter) /5
Tetrathyrus forcipatus Claus 7/ Dolioletta gegenbauri Uljanin 18/26
Hemiaegina minuta Mayer 2/ Doliolum denticulatum Quoy et Gamard 25/27 EaEs
Euphausiacea Q. dioica Fol 16/ Ea
Pseudeuphausia latifrons(S. O. Sars) 24/ Ea Cyclosalpa pinnata(Forskal) 5/
P. sinica Wang et Chen 32/26 YEaYEs  Brooksia rostrata({Traustedt) 1/2
Euphausia diomedeae Ortmann 7/2 Thalia democratica(Forskal) 15/5 Ea
E. pacifica Hansen 24/60 YCaMs Salpa fusiformis Cuvier 5/1

* MBI SRS o, /7 20 M h Bk 2B 1 B0 0 1 350, 5 U & 2 BRUS A2 3 in column of occurrence, occurring stations of species in autumn were
showed on the left “/”, those in spring were showed on the right “/”
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Fig. 2 Cluster dendrogram of sampling stations (a, b) and their geographical distributions (¢, d) in autumn, 2000 and spring, 2001
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Table 2 Results of multiple-regression analysis and ANOVA of environmental variables among cluster groups

% 3 [B1 15 43+ # Multiple-regression I E4H ANOVA

A% Autumn A?:SI . Aﬁ: | Adjusted & r » F »
2 & Longitude —0. 319 0.279 0.42 26. 38 * % % 14.13 * % *
% Latitude 0.570 0. 690 0. 89 296. 88 * % x 246. 73 * % x
7K & Depth —0. 360 0. 388 0.53 39. 87 * % ¥ 6.52 * * %
Y Phytoplankton —0.008 0.143 0.14 6. 67 * 5. 65 * %
KEMHE Surchl. a —0. 026 0. 004 0.03 1.93 ns
KR 4% Bot-chl a 0.199 —0.110 0.23 10. 98 * % % 1. 60 ns
FE B Sur -temp. —0.124 —0.506 0.52 38.149 * % x 19. 47 % % *
JEE B Bot-Temp. —0. 409 —0.109 0.42 26. 29 * % % 9.10 % % %
JEE £ ¥ Bot-sal. —0. 091 0. 605 0.62 54.17 * % % 23.91 * % %
#£ 28 % FE Sur-Oxy. 0. 368 0.428 0.56 42.42 * % % 37.17 R
KBS % E Bot-oxy. 0. 270 —0. 330 0.43 25. 85 * % * 5.59 x * %
F# B & Sur-NH, —0.273  —0.135 0. 30 15. 65 x % ¥ 9.94 * % x
JEZ& Bot-NHy —0.099  —0.132 0.16 7. 34 x % x 6.01 * % %
FZMWBEE Sur-NO; 0.212  —0.047 0. 22 10. 28 * % % 26. 38 ® % %
%% Spring
2 JF Longitude 0.118 0. 050 0.13 6. 51 * 7.00 % * %
# [ Latitude —0.764 —0. 389 0. 86 225. 68 * % % 230. 90 * % %
7K Depth 0. 410 —0.498 0. 64 68.13 * % % 8.83 * % %
WAL Y Phytoplankton —0.009  —0.004 0.01 1.35 * 0.94 ns
£ MG E Surchl. a —0. 059 0. 002 0.06 3.26 * ©1.84 ns
JKE &% Bot-chl a 0.171 0. 091 0.12 5. 87 * 4. 80 * %
# R E Sur -temp. 0.019 0.920 0.92 423.58 * * % 94. 16 * X %
F B Sur-sal. 0.184  —0.283 0.34 19. 62 * % % 3.97 *
FERBREL Sur-POr 0.011 0.018 — 0. 87 ns
& 2B B Bot-POr 0.011 0.018 0.02 1.78 ns
FEH Sur-NH, —0.037 —0. 001 0. 04 2.38 ns
K24 Bot-NHf —0.014  —0.002 0.01 1.53 ns
FZEMMEL Sur-NO; —0.182 0.158 0.24 12. 42 * % % 5.58 * % %
& 2B £ Bur-NO; 0. 046 0.014 0.05 2.8 ns

* % x  p<0.001, x *  p<<0.005, * p<<0.05, ns A3 not significant

FE & SRR PR RS TR 1A A AL BEROAE Gr 0 A 75 ) PR IR AT T R SR 28 PR Rk o L ELRIE A K K
VGRS, TS THEGHERER(YNa A YNs) ;A3 05 77 07 8 R0 0 41 4 R R R 75 F 8o P B (YEa B
YEs) Bk 3 9K F KT FEBRAR 00 40 A e IR T U0 . A B R A 52— S AR S, A A K R OB R R
BT RERRING CEFHUD AR (Ea, E)EL . 5 R KL (YEa 7 YEs) FAK# R4 R (Ma A1 Ms) R 54
ALRBBRA LR, BF B KRB E B S RRMEIINgEk S, ANBEAKERS, RERKERIER
T A o 0 B o R AL 2 K B BT LIRS
3 Wi

HZHBRM LS AR EE LAY AR ERREA R AEHER, TZiREXERTERXARBER.H
oA SR B IR B F ARSI RE4E K N B Wb B S O 2T R ML BN R T R WS RESNA T B TR
MEZHERRBEAXZESR UKESEN LRI SR ENORBELT, BE —ENEWNRHRE, WA SCH AL T
Gt Oy i R AR BB JE R B R Ak i R BB R X i B W Sy Y R E B AT 0T BT RS R BN AW R T H RS
G R BT BT sk R E

TeAR 2 3 B ARG (X BE U S RE VK (40 S04 SR o, o (B 2 B 0 R T 2 BT U 2 W 4 RO 1R ) BRI T 4
HE R AARE RGO BEA R P HRE DR BENAREINENE . 5 LR E IR & AR R E A
i SRBAHEAIXS L, R OB IO BT 45 R BT AR 0 5 LB I R R AL (YCa M YCs), ¥R 41 3E (YNa 1 YN RUR I R 2R
BB (Ea, Es) AT RUA N S5 FLBT3R (07 2008 PR BB B0 L R BH VR MR SN VR R A XS R K

HR AR K RO B — B B LUS X 8 R K BRI RGO R IR S8, SR AESRBM R WHSIYREGHR
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SERRY., AREEHSEVERSANEHE S M LERERRBEZANRE R F - REME, RS KAXILHE
B Sk 1 R 4 o BR K B R R SR AR A T BN R R, A T LAY (5 R R A s ST 0 R A R R L AR DOR
Rk BRE A B R AT K AL#E (YEa 1 YEs)RIZR W 3418 (Ma fl M), AKX BN BB A HREEMSETRE
IR KR, MR FHRESREMBAKEE X MBRANASEREHER, EZREERK KK UK
KTk msk, MBS E L REFR EEIEMTREFE, SHARELZL AR ESRIET, RHR
B HE WA E A, HRBE AR L MEREAE LR WRARE KSHESRAGUEER ARESEALEXR.H
WAXBENAEENR AR BRESHEABAELHEE F REEXARKANIBNES.

MEXHHEHTER, BRAXRAZEAN FEMAMARSHANSEREERR HEK L RAFK, RERTHS
BR EERENS M RRE—EHERKE.

BB A TS, LR ZE A K 24°~30°N 200m % IRLR LASH A9 BEVE A & 0 WK BHE P BREE W42 0 W5 R
Erh R A TR & B ST N A B KB RIS AME BB EM L MR IGMRIR A KT X i X fh fr 2 07 5 B 3
BETEYRESERKREGSHAEN, BEAERENORBEN R —BALT 100m fl 200m FHREZH, B . KFHIE
200m £ L, XA HEFHE 100m ZHL, TRER AR KB I EFHKRBE =Y. ASCFEE XKWL T 200m FH
BTG, UE & B LN B R K F 200m (8 1. AAREECREZWNTBL NS0, FREINEREN AT 27N
LR, B E WA KR FE AR R S SN RS Z M A R R R X B K

A PR, A S KEERER BN 5 MR N HEEEREE (YNa, YN, B b %
(YCa,YCs), # . R I AK B (YEa, YEs) , 4 1835 5 IR A /K B (Ma, Ms) R R MG R 28 W i % 2E 88 9% (Ea,Es). MIUH&IR
AABER,ER.EWHE, SHENHRARRBESHEFARERENNEEREE FOESWRENAE FER, X7
BW X AKE AR RETRBEW, UL EYHYAR RS TR, A S FERALS W FER T HE &
BTG R, MR N & BRSNS YR LBEETHAERR.
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