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Spatio-temporal variation of marco and mesozooplankton communities and the

controlling factors around Zhoushan archipelago
YE Wenjian,DU Ping, SHOU Lu ", CAI Xiaoxia, CHEN Yue, TANG Yanbin, LIAO Yibo, HUANG Wei, LIU Xiaoya

Key Laboratory of Marine Ecosystem Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China

Abstract: To protect the fishery resources and ecological environment around the Zhoushan Archipelago, we conducted a
comprehensive ecological survey in the Zhoushan sea area from 2014 to 2017. We examined both the temporal and spatial
changes in the zooplankton community at 33 sampling stations. During each of the four cruises—in the spring, summer,
winter, and fall—we identified 88 species of zooplankton adults and 19 species of zooplankton juveniles, including 12
dominant species. The dominant species and zooplankton community characteristics changed significantly with the seasons.
The replacement rates of dominant species were 75% from spring to winter, 80% from summer to autumn, 100% from
autumn to winter, and 60% from winter to spring. The average biomass from highest to lowest was 176.34 mg/m’ in
summer, 120.20 mg/m’ in spring, 86.28 mg/m’ in autumn, and 7.21 mg/m’ in winter. The average abundance from
highest to lowest was 143.97 ind/m’ in summer, 86.30 ind/m’ in spring, 21.38 ind/m’ in autumn, and 26.86 ind/m’ in
winter. The average diversity index was the highest in summer (3.03), followed by autumn (2.82), spring (2.05), and
then winter (1.71). The zooplankton community in the Zhoushan sea area exhibited significant seasonal and regional
differences. Temperature, salinity, Chl a, and nutrients were the main environmental factors influencing the spatio-temporal

variation in the zooplankton community around the Zhoushan Archipelago. The spatial distribution of the zooplankton
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community was mainly affected by salinity in spring; temperature, salinity, and Chl a in summer; Chl a in autumn; and

suspended solids and dissolved oxygen in winter. Meanwhile, the nutrients had a certain influence in each season.
Key Words; Zhoushan archipelago; zooplankton; seasonal changes; spatial difference

PR A B foe R A AT T 7, Wbl S U420 i sh M0V D il B A = 2 T, ] LA
BB TR R WO ) TR B B 1328 5 eIl B U5, Xl B IR i B T B L, PRI s X SRR AL AL B
S KT AR e A A G IR R 7 Sl n] RE S WA Ui sh ) e NS R DRI T U sh ) B4 A R A A
S RN 2 AR AR AE X VR PR A PR BT S O B R Y

P LA TR VAR I VL RAR T ASIC X, Bl b AR A ok 1 =5 o Y RGIRE IR 515 73 0, 32 5 VS I i A
I FE A SSIC A R 2 B THR AR T, RS2 1K TR & (A5 A LB BCE 35 R 5 AR R TR W)
A O SRR AL T A AR IR AR . L SR T TRE R 5 05 AR 22 WK SZ R B R4, Z2RE A A 53R 05
[F] 1 A S5 L 70 FA P A A A O R B PR B B 4 BT AR AR, LA i B Al 455 e A5 vl
BRI B TR s B 2011 AFFHILGET X B A i 48 2608 11 AR T | RIS TR A B B 1 % L il
1 PR3 5 e ) R, SV A 25 AR G AE T I R

VR, 56 T L i 2 1 (B 7 SR 40 B B ) S e A oA 45 | LS X 22 1 LA
eI 5 AN ARG 82 g el R LA B RSV S VU S P A R R, AR SCRREE 2014 4R TR B,
2016 4FFRF= LUK 2017 AF2Z0 R 111 8 BRI e 1 3 400 ) SRASE D A5, BIF 50 4 L 15 BAS S0 VA S e s W A 1)
i 23 AR AARHAIE S 2 BRI 3, 45 A LR S i TP AR A R SRAE S A L il BE ) O P S5 AT 5 48 B Al

1 HARREBEFGE

1.1 A RS A ik

2014 4F 7 H A1 10 H 2016 45 5 H 2017 4F 2 H 7€ K 1l 5 B 3 ¥ 38k (121, 82°—122.35° E, 29. 80°—
30.22°N) 47 4 MUK (VR IE S AR S A, b 2 (7 A) BZE (10 ) &4 25 Al (21—
725) FF(5 H) A2 (2 ) &4k 33 Nulifi(Z1—732 f1P2) (K 1),
1.2 HEACRES I

P2 7 v A R U TR A L —T PR E R AT ) (GB12763.6-91,2007) V' AT, PRI Sh kL il R S Al
FHEK T RSP A= 90 9 (9 T PSR 50 em, IS 145 em, 28 FLAE R 505 pm, N 112223548 HYDRO-BIOS-4UF
W T ) FEAT IR B R R I B — ORI TS . R MRS i AZSFN 1000 mL A9 58 RHE
A R SV T AR TR IR 5% [ R AF  IRIE TR T RO TR oK & S = NPk L 22 )s kG
T 5y 2 — B RV FRE TR Sl Y, ZE R0 G A T A T4 R B, 25 AR IMARESORT g K £33l
IR EAYEMFERE, Chl a WEREIIZZKAEA M0 AT 08, IR IR IR AELE 5 mL ARFLE N 90% 1Y
VIR, BEEE ARAT 24 b el i 2EH I E

ISR, b SR B (ER BT ) JREE OKIRTTHE) (pH (BEI AR % ) MUK IR (R A k) th
A S5 EH A ; b2 S 5007 % 480 ( Dissolved oxygen, DO) SRAEKFERAFE T 50 mL AR A FF A 1 mL
AL B AT 1 mL EALEG[E 2 , BERR L ( Dissolved inorganic phosphorus, DIP)  JEHL% ( Dissolved inorganic nitrogen,
DIN) | fif:fREhE ( Dissolved silicate, DSi) Ak ) R AL AKAELRAE T 2000 mL SRPH, A K AE 8 5 DRA7 AT ] 52
05 0 HR I P W DS E— I 7K 43 W7 ) (GB12763.4-91,2007) 7 J ikl
1.3 Ao

IR (R) ™,
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Fig.1 Sampling stations in the waters nearby Zhoushan Island
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R= 2 i 2’_206 x 100%
K a b AL PIADEAFIFPEL, ¢ Ry LRI DL AR FREL,

KH Surfer 11 26507, PRI E R AW AR AR A 1R, AR P8 18 IR s h Vi BB i sh i 43k
ANE B A S ZERE T PR sh O3 IRV ZREPEFE BUT Primer 6.0 3R/ AbFRAS 2 5L T Fh 2 5 0 4%
TRV S AV AT AL 43 B A ERL DR 28 T 255381 ( Analysis of similarities, ANOSIM ) , V71l 2 9 {0 35 5 il
HEE 2R B AR,

(1) RUHFsh R HE IR (Y) .

i

o n, e PRSI AR, N IR I s ) S AEL £ oS | R I S TR R b S R AR
(2) Margalef FIFNEFEH EIRE(J) -

y="
=— Xf
N S

d=(S-1)/log,N
Ao, S RIS SRR, N S A TR S ) S AR
(3) Shannon-Wiener ZHEVEFEEL(H') .

H =— i P log,P,
i1

K, PR | R IF SNBSS LA, S SRIRIF S R 2L

(4)Pielou 15 BEFRE()) -

J' =H'/log,S

A, S NP sh M A REL

K1 SPSS 20.0 H i LR Z AR S BT 2250 Mk ( Kruskal-Wallis , K-W 656 4696 7 i sh ¥ Lk W =E ()
F 2R, Y P<0.05 I, FREAT B3t b, SR FH SPSS 18 B MXF 4 A2 47 SR BE A 7 R e sh 4 = b AT
Spearman H AT ; BEHUAS ST PR liF sh My £ 2L WAk (RAXSF2 1 =0.01) ,FIH CANOCO X = ZEH) f i) =
JEHEAT 2 XS R 4B ( Detrended Correspondence Analysis, DCA) 7081, AR 3 DCA 437 45 S 0% e KoM i 4
8 EA/NT 3, W3 FHITUAY 7 Redundancy Analysis, RDA) 731 5k 245/ F 3 Fl 4 Z (6], U] RDA FIHL i X
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I 43 AT ( Canonical Correlation Analysis, CCA) Y] s 25 KT 4, MIFEF CCA 43 M 5 ik o1 4 D275 3R B4k
AL~ AT b T2 BE (R X R e &R, - HLatE AT RDA 8 CCA 43 M AT, i 1 5 0 28 £ ( RDA-forward selection ) 2 i &
s i 2 A EEAL IR+ (P<0.05)

2 #R

2.1 BRRASALE R

A U U 2 I e H TR sh ) 88 AR RITRUE AR 19 28, Be ISR DU () B AR W 2K B, IR B 42
Fifr s HUGR/K KBRS O 13 F, BRI SN2 4t 67 ff, Hh A /KK EESE 8 FhFIE 4
A 15 25 B MR K, 43 AT SEVR I s S0 FhoRT 45 F L rb a3 56 SRt s 1A 9 M 7 28 & FFh 2K
21 Fh U, HACH 1 2R IEAE . B-8 Rk B4 FNE - A B 2= i PL SR B 2200 3
75% .80% 100% 1 60%

VIR TR sh ) LRI 4 B P AEPT K F (Calanus sinicus) 121 3 328 PR AR
WHERTEIK K ( Tortanus derjugini) | H P §i ML ( Zonosagitta bedoti) F1HU L TE K & (T. vermiculus ) 3 T FFh L) w2
T I i ) A O 2, O Oy i AR R R, B TR S YO0 Hmh 3L 6 B, B R UK & ( Centropages
dorsispinatus ) "N 1% W 3 B 3= 00 BOFR, MK RN /S £ K 58 ( Labidocera rotunda ) | W A8 K &
(C. sinicus) KGEEN/K % ( Euchaeta concinna) |1 P55 B (Z. bedoti) FIERNE /K& (L. euchaeta) s L Fh
DU FRARER NI iy i Ao 3 o BRI sh W eS8 Rh k6 B, 35 BT WK 58 L B o SRR R D i it s
LT, WA K B ( Diphyes chamissonis ) | JN IK £ ( Beroe cucumis ) A #r ) A0 # R, H A MR A A B 40 1A
(Mysidacea larva) Fl i B4l & ( Sagittid larva) , 22277 i sh Wy A $5RP 3L 3 B, 23 51 S 0 s A1 7K % (L
euchaeta) FEIRTEIKE (T. derjugini) FIHHEEIKE (C. sinicus) , GRKEMHAF LT 2R (E 1),

®1 NEFHEIMABHBRRBEY)

Table 1 Dominance (Y) and dominant zooplankton species in Four seasons

L7 T H% &= A7
Species Spring Summer Autumn Winter
HAEFT K Calanus sinicus 0.511 0.079 — 0.046
FECTEKE Tortanus derjugini 0.148 / — 0.069
P Zonosagitta bedoti 0.051 0.026 0.099 —
WM FEIK T Tortanus vermiculus 0.026 / / —
BE MR KF Centropages dorsispinatus — 0.404 0.255 /
[ JE M /K% Labidocera rotunda / 0.092 — /
B /K% Labidocera euchaeta — 0.022 — 0.113
KEBUECHRIK & Euchaeta concinna — 0.032 — /
WAEIKEE Diphyes chamissonis / / 0.097 /
JR/KBE Beroe cucumis / — 0.071 /
HRURSIA Mysidacea larva / — 0.058 /
i Hgh ik Sagitid larva / — 0.048 /

T RBENT 0.02;4 /7 R AP

2.2 IR YA YRR B R 2 AR A A2 ) 43 AT

X} S L el 37 U Sl ) A RN AR W AT AR A K-W ARG | 45 SR R« PR S = B A e 2 ] 22 5
W2 (P<0.001) , Zeat PR OAT B, BRAK R A4 Z= 0] 17 Ui sl 0 10 3= B K P e 2200 (P34 )5 P=1.000) 4,
A5 (R34 3 22 5 (MR IS P<0.050) 5 AR W) KB 2= Ak = R Je 22 ) (M J5 P=1.000) #1, HoAh
ZAS M)A B 2R ()G P<0.050) (£2),
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x2 WEFZFHEHMEEMEYEN K-WRK

Table 2 K-W test for zooplankton abundance and biomass in four seasons

B 1B 2 FJ Abundance H: )i Biomass
Samplel-Sample2 R RIS P E b JRS P
Adjusted P Adjusted P
#Z- K57 Spring-Summer 0.001 0.007 0.001 0.007
% Z-# % Spring-Autumn 0.006 0.035 0.745 1.000
#2472 Spring-Winter 0.000 0.003 0.000 0.000
K7 FkZ Summer-Autumn 0.000 0.000 0.005 0.032
5242 Summer-Winter 0.000 0.000 0.000 0.000
FkZE-4Z% Autumn-Winter 0.501 1.000 0.000 0.000

FHLVES T I s ) 22 3 R Y AP E B 2R e, o A ) 176.34 mg/m’ Fil 143.97 4/m?,
SR A TR, AL 7.21 mg/m’ S FEERERAL, Y 21.38 4~/m’,

A5 25 BRI A R I R B 1 (760.26 S/ m? Fl 1164.87 mg/m*) 07 T4 F 42 8 Vi p e Bk 1 226 S, &
BB ZFRAR P PR EAE ARG M ISR i R AL P8 = B A W i A AR {E (10.13 /~/m’ Fl 7.45 mg/
) 57 T B AR 1L AR B 22 B) A BRI VS5, 2 A OB AR K SR R K & TR A Y
SRS RS Ry AN e T Pa T (&1 2, 181 3)

B2 AW X (383,76 >/mP il 349.87 mg/m? ) I T AN 75 111 5 A BT T 38, 3284 i
PR 5 BRI K & BRERZI R BURIE MK S P Ae oK 3, AR b 32 2 A 1L 35845 il 437 A6 0 o R = 2 A
LIRS, S LU SN 0 60 A ) = 3 A A 25 5, AN = B AR R 858 8, 2 0 4 A DU RIS 1 L B AR 0 vt Sk 5
TGRSR, B AR A2 SR B W 5 B e R A e A AR (2, /1 3)

BEEFEERAEY S BT RS FEAEY RS E(76.19 ~/m’ Fl 452.86 mg/m’) ¥ T4 %
By 55 IR B 2Z (B Z16 5k, BRSO IS T K 8, BRI R AR R B S R A i
S50 S VA 3 e O AT T 4 30 U5 R S0 VA 3 s A G B o, 28 R 22 R LN F R BR E A AR B L
B L TR LA B 4 3 5 VG G SR i s = B A, PRI AR S AR | 4 I AR A LA S A i S W =2 TR
RS Y) F R (B’ 2,1 3)

KB FE IR B U ZE IS B Y e TRk AR i AR o Ll e 2 ) A P
TFHINEEAN] , 435 5% BT v 1 it sl W A= e A e (R 2, 81 3)

2.3 PEERHIEREEL

FHLEST IS Y RIS AR BN 3R 3 o, o P 5 R EE B RS TR A& T E
Th i (5.26) , A BERAR(1.61) PR S ERER A Rm TEHESE BR, Hh AR5 (0.92) , FF &K
(0.58) ; P88 & MES TEHESE A%, HhE FEE(3.03) ,4FRK(1.71),

2.4 TRUFSHYIRETE R IX s

P& Z=A A w300 A IX.(Z1—Z8 FIl P2) B IX.(Z9—716) .C X (Z17—725) 1 D X ( Z26—732) 4
AMX(E 1), HphHESMAEN4 A B.CHD 444, B8 A B.C 344, ANOSIM 43#7 45 3
N,EZED X A C KRR T EE, A B M C XMHEZRZ 2R D, HE (LA XS CXAEMERD
FIKENB X CXEEERRE, AT ARXS D XSHERNEE, 5 B.C XSEEFRE HB.CH
D XFHEZHZERZESFARE(FL),

A VT IR Y B S W — o A AN R 2T [ A ) 22 5% o & 224 A, B, .C, R D, B
ZEhA A, BRI C, Bk A, BRI C, , & ZE A A, B, (C, 1D, &5 Rl — 434l AE AN TR 255 (8] 0 24 ] 22
SR E(FRS) .,
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x3 NFFhEWHEEREY

Table 3 Zooplankton community parameters in four seasons

Eei] FET RRIEFE 2L e/ ME FoRME SFEME bR
Season Community parameters Min Max Mean + SD
#Z Spring d 0.82 5.49 3.16 + 1.36
J 0.23 0.93 0.58 + 0.21
H' 0.85 3.60 2.05 + 0.82
52 Summer d 2.55 6.59 5.26 + 1.07
J 0.38 0.84 0.64 + 0.14
H' 1.80 4.27 3.03 = 0.71
2 Autumn d 1.49 4.12 2.83 + 0.85
J 0.66 0.96 0.83 + 0.06
H' 1.92 3.70 2.82 + 0.53
&2 Winter d 0.91 2.49 1.61 + 1.52
J 0.69 1.00 0.92 + 0.40
H' 0.92 2.52 1.71 + 0.87

d: Margalef ﬁj@i?ﬁ?fﬁ%é&,]’ Pielou 35 B8 %k +H': Shannon-Wiener ZREVETE S

x4 FHEBWETETEEF ANOSIM 4#7

Table 4 ANOSIM analysis of spatial differences in zooplankton communities

X 4 # 7 Spring X7 Summer #Z Autumn 4-7% Winter
Groups R P R P R P R P
A, B 0.153 0.044 0.185 0.057 0.117 0.081 0.371 0.010
A, C 0.213 0.015 0.260 0.030 0.074 0.155 0.215 0.012
A, D 0.957 0.002 0.673 0.006
B, C 0.260 0.017 0.049 0.180 0.186 0.013 0.040 0.291
B, D 0.203 0.077 0.238 0.059
C,D 0.882 0.003 -0.077 0.733

ANOSIM : #0237 Analysis of similarities

x5 FEYEESTETEER ANOSIM 247

Table 5 ANOSIM analysis of spatial differences between seasons in zooplankton communities

X ¢ X # X 2 X ¢

C,r:oujli)s k P C[r;oujis R P C]r:ouJ?)s k P C,i)ulis k P
A, A, 0.996 0.001 B,, B, 0.729 0.001 C,, G, 0.965 0.001 D,,D, 0.478 0.008
Ay, Ay 0.979 0.002 B, B; 0.768 0.001 Gy, Gy 0.986 0.001

Ay, Ay 0.766 0.002 B,, By 0.402 0.001 Gy, Cy 0.398 0.001

Ay, Ay 0.974 0.001 B,, B; 0.900 0.001 Gy, Gy 0.967 0.001

Ay, Ay 0.974 0.001 B,, By 0.637 0.001 Gy, Gy 0.494 0.001

Ay, Ay 0.961 0.002 B;, By 0.708 0.001 Cs, G 0.655 0.001

FETRET 1.2 3 4 3ERES HFE BEMNLE

2.5 TR S EALR TR R
2.5.1 TRIEShY)FEE S BT A BT

FH LV 358 T 24 1 43 A SRR A 75 2 i 0 s A0, S0 00 2 P ) 5 2 Bk 2 B A ARARL, 2470 N
D v T AR | A% 2545 Sl T B B0 AT, A 4 908 R R SR 40 G 5% W05 8 )k B ) B LAl 1 2205 (R 3, 3% 6)
£ B 28 () 437 Y2 0 AR e O v T Va0, (R A& ZR 45 0l v R B AH 22 AN, AL Ml (v b e s (|1 2,36 6)

TR S M Z AR R A oM o 26, b R 22 3228 5 Sal A1 Chl a A% 25 IEAHOC | 5 DSi F1 DIN %
WERAENE HZS Chl a MELEW B2 IEAE, 5 Temp FIE FEEM 035 7 54 ; FkE 5 Temp #5025 1EAH
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X, 5 Sal B IEMIC, 5SS Depth FIE F7Eh i 2 TAHC ; 4205 DO BERAHIL(ERT),
252 WEFEsh Y 5B T #Y CCA JrHr

h T R BRI TR S DU A A 1 R B A DU A R R R R Rl (RIS R BE =0.01) AL
PEIF X FEY D BE AT DCA 208, S KRB FE KBl 5.82, I 4E1E4T CCA 43#r, TRl st 3 i %o BRAK IR 70847 iy
WEREIF iR E 6 > M T (P<0.05) , Z5FFRM 0TI 6 DI+ RFERE T 26.96% 1P il
Apig FLr R R Chl a RV AU 2 M T7 T 8 40 DU 22 A8 A ) 2 BEREE R 7, B R 3 ( DIP Al DIN) 5%
MIAHXF A, Temp A1 DO JE& &5 H KF/MEM FEER K 2, HIK Sal M1 Chl a J& 2 F R E L
FEEMHE R (K 4),

2.5.3 IFlEsh YA AR S IEE F E R A RDA 4347

FEHEH 4 DNREERT5 7 4 EZYFET RDA 2087 (- 5) , BTGl 4 385 K 1 BEUR B T 77
B 79.47% W)W RS B AR JCHLZL T RS B R e B 2R VR e S Y s AR ) R BRI T (R 8) . &
43T B DR D DX A 5% 30 55—l i 1E 7 ), 5 00 8 ARk B SR AR () R DA 5 TR 2 A S
HEPT K ORI B R R 5 0 B RN B SR JC M s 0 A T A DRI C DX il (o7 B S 30 38 — Sl 9 £ 1
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BB B K SR N K 2 R S R A R AR DG s A AE A DX A S A — il E
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B 2 MHEER 5 9 YR IEFT RDA 4387 (& 5) , B wih 2 3B R 7 R T 7
B 22.67% W) PR AL i AR TCHLEU Chl a S22 TEIE sl 25 ARG EZREE I F (K 8) .
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F6 FUBEONETHRERTFSERCPIELPRER)

Table 6 Environmental factors of four seasons in Zhoushan sea ( Mean+SD)

WEEHF BE ES T g
Environmental factor Spring Summer Autumn Winter

I Depth/m 18.2000+13.71 15.3500+6.88 12.9200+5.26 14.6400+11.13
L Temp/C 16.6200+ 0.50 25.1400+0.85 20.2200+0.40 10.5700+0.40
iR Sal/ %o 25.10001.84 25.4300+2.27 21.3500+1.94 23.4000+2.82
pH 7.9600+0.05 7.9800+0.06 8.0800+0.01 8.2900+0.78
R4 DO/ (mg/L) 8.1389+0.5524 6.0515+0.5224 7.7301+0.2870 9.9844+0.66
BTEY) SS/ (mg/LL) 527.0645+300.3516 204.4576+154.8737 751.1200+391.8558 522.0654+252.2924
M4¢% @ Chl a/(pg/L) 0.9010+0.7556 0.7059+0.2791 0.2104+0.0782 0.9009+0.0704
RAERRER DS/ (mg/L) 1.3264+0.2419 1.2542+0.2687 1.7317£0.2303 1.9056+2.8642
AR ICHLIE DIP/ (mg/L) 0.0363+0.0081 0.0382:+0.0069 0.0512+0.0055 0.6985+3.3003
VR ICHLA DIN/ (mg/L) 0.7325+0.1409 0.6205+0.1582 1.0614+0.1474 2.9952+10.9218

Temp : & Temperature ; Sal ; £5 B Salinity ; DO : % % Dissolved oxygen ; SS: B 774 Suspended solids ; Chl a: ™42 a Chlorophyll a; DIP . 1% i i
R & Dissolved inorganic phosphorus ; DIN ; % # JCHLZ Dissolved inorganic nitrogen ; DSi; ¥ fif iR EE Dissolved silicate
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*®7 ZFiEshWEESHAERETHR Spearman HXMES R

Table 7 Spearman correlation analysis of zooplankton abundance and environmental factors

TREE izt s o R BT MERa  EREERREY R ERCHA

Depth Temp Sal ol DO ss Chl a DSi DIP DIN
%7 Spring -0.162 0.294 0.481 0.405 -0.210 -0.373 0.620 -0.528 -0.453 -0.530
B 7 Summer -0.074 -0.596 0.528 0.482 -0.307 -0.239 0.559 -0.628 -0.636 -0.387
FkZ Autumn -0.436 0.548 0.462 0.320 -0.249 -0.449 -0.199 -0.504 -0.510 -0.640
47 Winter -0.378 0.187 0.165 -0.095 -0.390 -0.210 0.131 -0.161 -0.072 -0.125

R 8 FESNYWINZE RDA 471 CCA H#rE

Table 8 Axes-environment correlation coefficients of RDA and CCA in four seasons

FHF{E Eigenvalue A Z B Correlation coefficient {725 it Explained variation
fl— = f— i f— h—

SPEC AX1 SPEC AX2 SPEC AX1 SPEC AX2 SPEC AX1 SPEC AX2
475 Spring 0.7714 0.0233 0.9847 0.5521 77.1400 79.4700
K2 Summer 0.2925 0.0528 0.8355 0.7569 29.2500 34.5400
FKZE Autumn 0.1672 0.0595 0.7209 0.6673 16.7200 22.6700
&7 Winter 0.1566 0.0968 0.6700 0.6837 15.6600 25.3400
PUZE All Seasons 0.6033 0.3025 0.9444 0.8161 17.9600 26.9600

RDA ; TUAY T Redundancy Analysis; CCA ; B XJ N 434 Canonical Correlation Analysis; SPEC AX: HE/F 5l spec axis
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Fig.4 CCA ordination of main zooplankton and sample sites with environmental factors
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Fig.5 RDA ordination of main zooplankton with environmental factors in four seasons

RDA : JU4 5T Redundancy Analysis
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