EI3ERIW
20244 5

B RERZEZEIR

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.33, No.3
May, 2024

XERS: 1674-5566(2024)03-0702-13

DOI:10. 12024/jsou. 20231004334

AAEEXFEERPIRELXBRBFLENNTER

1 s 1,2 1,2 o, 1,2 1,2 1
AW, BiRE T, K E, EFF S, E I, ZEE
(1. PR R SR, B 201306; 2. FIEEVE RS B TRERVIE DG, Bi

201306)

B B T 20224F2—7 A Mg b A K 2—3 A R 4—5 A MEEiE i 6—7 H ) 7EIR I HIAC 15
Fy DU 7 8 DX R % DX ] ] e 49 [) A5 SR A 0 , SR FH AR 6 T 22 95 %X . Shannon-Wiener 22 #£ 44 1 Margalefﬂzgﬁ
JEFEE, S5 RASTHET S5 200801 Jrids XSS [l G5 R A R FE B 0 i i B A= 1 o 2 SIS A P S 2H 1
F R ARG R AEREAT 0 o S RIR Ao 28 24 Fh SRR T 200 H 7% 16 J8 , Horh /e F75 A 3 oR 4R
Ui /228 24 i, TR IR AT (CRAE R 4 R . FRFEAEAE b A ORFAFRh Ry S AR H A58 H 3 S0 R (Ampithoe valida) & H
W H WF (Sunampithoe plumosa) Al it G 3% 15 #4) 8F (Hyale schmidti) VL J¢ 2 FF 8030 H /9 91 [ 22 FF B (Caprella
kroyeri) 1% 2 #F 1t (Caprella decipiens) FH S 22 #F 1L (Caprella equilibra) ; ] [8]7H7 2% Fh 28 A X 8 22 14 45 4L
(IRD'E/NT 5, AR BUAREFD i 2 28 0 3 A = 38 5 18 52 LA ) 38 ik 3, I 2—3 ) SR AR i i P o A K
9 (580+90) ind. /m* 1 5] 6—7 H FI5 WA (1 6041 172) ind. /m?; AN [F)F {57 (0 F- 2 = B 2 8 o KR TR BR
(139021 478) ind. /m”, Fe/NJ T UL ER (683=1 610) ind. /m®. 3ty fE 248 1 TR 88 DI A K 1) = i B2 AN 22
PRI, YR BN, FROCR V5 0 T B 2 RS EOR S 12 IR DL AR . FETRE SR ARFAE J 18T, i /2 26
TP AR o) J5 T A W) S AR AL, A TR ASE [l A7 A i 35 22 5 (P<<0. 01) o 53 /2 XS AN [ R 5 (1 L 4%
D7 T, 5 P 38 ) TR 45 6 o JEL 2 5 8 A B ) AR ) AT W 3 TE A DG OC R (P<<0..01) o AIFSE I, ML
RAEAIRIE X S TR S50 200 HAE Wi P R Y o /2 28 B2 5L, OO N T A B A el A 2

ARG LA P E B
KIF - L2 FPRESE R AR IS
FE4ZES: S931.1 XEkFRERD: A

PN IR T 2 3 [ if DU IR 38 1) 3 A o, ik
AT LA-AF B e Ji 7 SR SR I S Sl 1 HLAE g R
ARG , — R FEJEE bR 43 T P A A ) 2R 252
S A UL S SR A T R SR S S s ) S G
WA £ 118 DR TR AR 8 g 0 ) S T N T AR 35 0
W AR, v 2 e A Y IR A T A RS
Jr> o He BB A= sh v s R 2R R A R
HAFEEIS (Al K — 2R W), TR R B I A
oh B R AR SR 4 5 I ) R s, SO i A B
TR AL B AR AL T A R AR IR TR R
TR 38 35 ) S SR N B B RE VR U T R AR T
R B CIATER . ESRE PR AR

is HER: 2023-10-19 &E BEA: 2023-12-12

b RAR IR FR G B ABHIL AR A A T A R B
7T JHE i DR RASE N T A 35 v i 2 288 1) o 2R 2 1l B
ORI, R AR A A0 Y S
R EIT N (BREE BRE RE
R VBRI MRS IV (A AR WA ) A
[a] , o A 58 A BE IR A 7 SR IR AN [, BV [ Ao
Ui R R 2 O IR EE  BEWER E A
7825 DR 2R M TR BOAS [ A 485 £ 3R . TR =
NG B TPy B AR I 5 2 A (O T2
TEORHAE Y, o2 BB U 81 LA S W) o 1% 188 1) S B =
Yoo HEO B RIR R L IEHY S L IR AR,
T 58 R AL T B L 22 JH 98 725 1) o f2 288 G e v o

EHELTB: BEXH KRB K4 (42376207) ; [H 2 58 A & 1121 (2019YFD0901303) 5 1= ¥ ¥ 1 K 24 B 5 & J& 4 101 (A2-2006-

20200212)

TEB B VTN (1997—) , Lo AR A, WF5E 07 1 it A 402 . E-mail : mengyusun123@163.com

BIE1EE: TEIRME, E-mail : zh_wang@shou.edu.cn

AT © (LA R 222 ARO) 4 (CC BY-NC-ND 4. 0)
Copyright © Editorial Office of Journal of Shanghai Ocean University (CC BY-NC-ND 4. 0)

http://www.shhydxxb.com



34 PIVEFTRT, 45 « RMURLAR TR A A 5 v i 12 SR SR I I 28 22 55 703

Y4B (34.8+24.7) ind./m*", ¥ JLH4E3K B
AR FUBOR W, 3 e B T ok
MR N TAESE, 7 A T AT 2 A 25
M), 1 A TR Vg g A 76 T 5 A s 0 190 R o B A
R FEBE A S5 RE AN ) L AT I SO F A
ORI A A H ARG KR R AR T A
R P G T i 2 A A 9 B O T A s A2
R RANGHER RS WA 2238 & Bt A
T 0N B V3 A v R P AR DY ARV
Kk v JE 28 1) R G A Ry /0 DL 6T 4 T TR
AAEIRZ R A A ST RE R AR, T f#
Uity 2 X AN [) 458 X 9 B 43 A A 114 1 43 ) L
e A R H R A R A ML A S, 2 T T S
BUEY R IR AN EE S %,

AWFFE H A2 PR F A 5 06 D3R 58 AR 35 rh
F1%) i 2 2 T B AR AIE B ok R AR 96 g 30 3 A1) )
R ) 2 5, DA A o ST B IR o 3 2o
JE Vit JE 2 AT 2 RN A ) o I 2 A A R B S
FRAE, M Z A TS AR S R G TR IT $E L
TS , 0o DX ST v 0 i 1 B A A A 2 A
B2 (4B 1 R W 45 R e A B 5 1l

I BRI

1.1 HREXEMEESTE

TIF 5% V3 3 Ry Wi VT4 W B AT 5, LA, T
LU 5 6 B B B 5] 5 W PR R I AR AP IX . SR
A [] A 2022 4F- 2—7 H X iy K LI i bl A K
W (2—3 A) I (4—5 A ) M=% ) (6—7
Ao W5 KB E 12 4R AE s, Horh 9N
TR FRAE X, Ho 4y 34 S il ] 2 X e (C1-
C3)(FE 1) 4r77Ek 48 fia Ul A 3487 251 7
Ui SR SR AR o B AER AR B PLIE B —
TFBR X R KR 43 1) U i 4 SR A B A ity
& ) 2R B RS0 TR 60% ) 5 Bl AL 178 B — Bt
K30 em . HAT 3 em B 45, Ho F e A B A= i 2
2 1009% KA 3 TRl s BEMLIERE 30 em K LAY G
DUHR A T 3 2 TN SR SR A, RN 100% o
K 25 emx25 em A 5 HE AT 8 (8] 77 R R i 35
B A S B Sh W I BERL R A o A R4 Fn i) T
KEFE T HE T A= W BT TR A% v A
6 h Z PURAE S AF T 0 "CARIR IR, T /e 225
WA B

1.2 #HmEMEE

W 25 AR RS 1 16 5 T K 3 e i
# 5t BHAY T, Kb 2 HAY) F 2005
W22 AT R 2 2 2 (AR 3 B 3 99% ) , ]
FHALAR 150 wm 04 5 X 20 47 2k 08, 15 3 B A= 04 3
JEE 2 U 2R VD RS AR e AR T
ZRIKAT 53 TS R b v ) R RN 22 OB
d e S A 38O R g
AP REAE AR b S O R (b B R AR
WIS 0 2 A SR AR 1 v FE SRR A2

N

N
L1s3, 1283 L83
L1z 12521352 (1

L1S1 L251.LBS} A

30°43'45”"

(=
30°42'30" =
B Legend
o RFESG S Sampling site
O #Ife & Gougi Island
122°43'30” 122°45’0" 122°46'30” E
£ Longitude
E1 #MIERFEERSHE
Fig. 1 Distribution map of sampling
sites for Gouqi Island

(]
=1
=]
P
o
e
<
—
=
®

1.3 HEHSH
1.3.1 Eyssit

SR AT BCRAE TH AR A TR EK 48 R DL AR 3
4 TR 8 22 R 7R R SR T B AR R 30 em
3R A SR TR AR 2 5 i DL AR SR TR B2 30
em, A8 10 em (9 [EIAE AT BR 1 40 3 i AR 1
30 em, AR 3 em Y BRIAEARTTE

PRSP FHERIF AR, 456 Google earth
DUSRARLAL B R MR X B T AR 1120 hm?s
[RIATFAC S R 2 B 2R 211 ke, )2 58
29785 m, H AR AT 5 ) S TR R 2R 1.1x
10° m?, ARHEBIZ I DS T N0 ST Mpe & 1Y)
I DL FRFEIX AT 43 K3 2 0005~ 100 mx50 m fFEFH A
B FEFRFEIX I rh  FEERIA] A T RIRR 2R 0.75 m.
MRS 5%, T2 Z A F-IPH B 2 3.6 m; 455 57
B TT I Y AT AR — N SR T N A 4
B 14 5%, HET SR A DX R A I 28 09 K B
2.8x10° m; FFHA[AIAEAE TR DU AR A S50 L 51 B i
BVFER IO AS [R5 S 400 %) 1 2 K R T A A
B3 VS R ER A S ECR 3.8%10°1~ . TR DL
AR R PR R B TR TR EGE o 6.1x10°7

http://www.shhydxxb.com



704 SR C S N S SO 33 %

1.3.2  fRRFFIZHEE
(1) 2k ] Pinkas #H %} 5 2 ¥ 455 £ (Index of
Relative Importance, IRT) 73 #7 #) Fh A0 # 5 , IRT 11
THRARWT
L= (N,4+W,)xFx10°* (1)
A N RIS — PRl A BT A R S R RO
A, WRRFE— YRR BT i o A R B
A 53 L, F s B — W b e el A vt 30 s o7
A SN VRS (NS A A
iz Margalef W Fh & R 48 B0 Shannon-
Wiener 2 F£ P 48 BURAE v /2 25 09 248 W) i 40 A 4
IE LA B Z2 FEEAFAIE .
(2)Margalef Y1 & FEFEEL .
D=(5-1)/InN (2)
S HIFNEL N R AT AR AR R
(3)Shsnnon-Wiener ZFEPHEF5 %4
H=-3 (PXInP,) (3)
ZUH : H o4 Shannon-Wiener 2 FEVEFE 5 ; PR il RR
AN T I — PR R
1.3.3  HHERHEZ 00T
FESEAT RIS, X J2 28 = AR iR A7
TR R A LU S5 (R A S o SR FH ARG
R (CLUSTER) FlEE FE 2 22 450 B (nMDS) 73§t
Uiy JE ST SR 2548, Ibf AL 23 A CANOSIM) A6 55
& AR BER S5 Ak, FH SIMPER J5 1253145
0 TR A ZEL PR AR R 2L ) A S 2 ) S 340 B ik
. R H PRIMER 5.0 3K {4 #£ 17 Cluster . nMDS .
SIMPER F1 ANOSIM 347, RDA 4 HEF KR R
T E i AR THE R 4B 2w S A i AT 2
SIS AT, S5 REE R T 4.0 2R A CCA 43
BT ,3.0~4.0 Z [a] RDA Fll CCA 23 B 5 vl S L /N T
3.0 MR RDA . 825 3 o7 (&1 R0 o 2 3 TR
ArcGIS10.2 k2, & MoK «=0.05.

2 AR5

2.1 IHBEFEAR

MR AR b 225 18 729 B, 3 J@ T H R A FF
H2AWH TR 168 24 Fh (£ 1), Hh 4RI
Ho®h, 10)@, 1750, ZF R H 7R, RS
B AR B SR AR B 1 o JE ST 24 T[] 7 (SR
LR 4l 78 TS E (1) 24 B 1L 2 KR A2 AT
i (Caprella equilibra) BT 5 2 , 29 5 FITic sk Y
ity A2 2 VLY 28% , LG T L (Caprella kroyeri)

http://www.shhydxxb.com

5 19% , +5@,§$¥H§(Caprella decipiens) H18% ,
W Z2 FF B (Caprella simia) &5 9% , 58t 358 44 BR
(Ampithoe valida) &5 6% , $i X 3 £ ¥F (Ampithoe
kulafi) 5 3% , B ZZ#T B2 ( Caprella penantis ) Fljif
K 3% 35 #4 U (Hyale schmidti) 8 5 3% , & H 3 44
LN (Sunampithoe plumosa) 529, Ho A 11 v 2
JIb BRI 1%

DR AU TR PR A K 4B R B B 1 i 2 A 20
ol GRS VR S 345 1O e T3 ) T 7 F e
BN 3R 28 FEARA: B T R A i 2 26
Hh sECHE AR R R B H BB R AR 13 Foho /2 S A 4
AR Ay b B, T RS S R A b [ 5 A
SRR I o HARE i DA
2.2 WMERERRFEEEPHNEETEMRST
T

A AR R AR IR B IX T A B 2 26
= 9 5 (2 953.3 ind./m?) , 2 A Fh % I A%
f£(207.5 ind./m*) o AR AE R IR, PRdi A
1A = I % B Ok (203+222) ind./m?, Bk
(411+486) ind./m*, FVEH R (1 604+1 142) ind./m>,

23 (AR AL T I, 2—4 F RhRE % AR fh ke 34y
Hi Y b 1] B AR, 5 A 5 7 A AR ke 3
S AR L 19 PG 1 2 R AT, 6 H S A th
VG 1) 5 I W AR o 2 0 2 0l A R R 4
TR A
2.3 inEBEABMHTE

MIAC B T DU 5% 48 XA 52 2 iy A2 2% 114 ]
DS Ay si ok i S W, HL o 2 B 2 1 4 X
i, BR 6.7 Ak, FCAt T 73 i3 IRT(E AR I 2 T HoAth
(R 1), 2 J BURAE B L3Ry st e g |
E H BRI S AR UF s 22 FF O 5 AR S A R
(B3] JJ 22 FF L 3 ) A R I AR A Ay it e 4
IR 5 Z2FF O HACE R LR AT H K2 AT
M I FF AL 4 A AIERIE H LSRR A 5o i
AL NN R AL N S S E A E R 7/ 2 L i/ e p v
P o SO 11157 o e SRS S O A S S
R S AE ; 2 AT O H L35 o 1 22 51 4 Bl
[CEFF RURK A AL, 6 A R B AL R
SHCOH: PR ER UE 5 22 AT HOI B PR3 R o LR A
B2 AT RO AT, 7 R H L35ty
Fr s AR 5 22 AF O 5 L3RR R IR A
BIL QA AT L A2 22 AT HORIA 22 T 1 o 380 ) 2
AERAYF B IL L TR X EE (R 1),



34 PIVEET , 45« RIS TR A 35 i A SR AR MR A 25 22 57 705

I 0~50 I 51~100 [ 101~200

201~300 301~400 401~500

501~600 [N 601~700 M 701~800 [ 801~1 800 A

2H Feb

L1S3 L1S3

3

3H Mar

1183 4R Aor

1183 5H May L1S3
[ ] [ ]

L1S2
°

R V=L

°
L2S1
.
Lis1 4
.

6H Jun L1S3 7H Jul

° L3S3
)

L352
L2S2 °

L3S1
L]

0 0.325 0.65 1.3 Miles

HEFE Abundance density(ind. /m?)
2 MIESEEXINHEA(2022F2— 7R HERBEZENSTH
Fig.2 Average density of amphipods at 9 stations (February—July 2022) in the raft frame area of Gougqi Island
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AFH AT 22 T B AL G AT 4 BT BTk Rk A FEHL AT RN B A A L BT TRk
) 73.14% o FEAL 2 Hp -3 22 FF 1L AR 4 3 At £ 72.52% , Wi 41 V-3 M 5 R 51.12% , 62.72% F1l
Y ARG B TR 71.92% , BE4L 3 KR 48.55%.

F1 WICSEEFERAR AR X EBFNE AN EEEEY

Tab.1 Index of relattive important(IRI)of the dominant and common species of the Gougqi Island in Zhejiang

LiES SRR J 03 Month
Species Collection area 2 A 3H 4 H 5H 6 A 7H
SRS
'&&&%%ﬁ% . RT 947.91 258.27/0.03  667.77/0.07 320/0.03 381.5/0.04  8.63/0.16
Ampithoe valida
th mé@% R 715.40 49.64 65.66 23.75 95.66
Sunampithoe plumosa
H Esm%ml\ RT 3.00/0.03 0.99 1.34 0.23 4.65 112/0.03
Ampithoe kulafi
IR R 41.44 6.85
Ampithoe ramondi
KRRFHs R 7.37
Colomastix longicaudata
¥
LA R 3.00 0.72
Corophium uenoi
4
i) . R 315.38 39.21 2.13
Stenothoe gingdaoensts
4
kﬁﬁ}%ﬁl.m: . RT 0.42/0.03 0.66 0.78 0.10
Hyale grandicornis
3 |
MEES )ii%!ﬁ@ﬂF RT 995 97.96 421.62/2.04  0.81/0.06 3.63/0.08 11.10
Hyale schmidti
(EIREUIE R 0.76 151 021 0.54
Cymadusa pillipes
ESE=ALIN
IIHIEEAR R 30.21
Photis sinensis
n N
/N WE%’A]E‘IF‘ R 0.83
Cymadusa microphthalma
TR I A R 022
Cymadusa brevidactyla
L4 0
U\%@TFEEE . R 122.1 8.42 7.71 1.91 0.93
Gammaropsis Lilgeborg
{?é%m:ﬂ’ . R 44.17 0.96 18.62
Ampithoidae stebbing
4
S EIAR I R 7.21 10.96 51.87 0.21 1.84 18.30
Hyale rathke
BLIRZAF L . R 290.35 58.02 475.5 526 443.53
Caprella kroyeri
lﬂzﬁtﬁ . R 2241 205.52 88.42 522.4 435.14 390.30
Caprella decipiens
JEAFT IR
Caprella iniquilibra R 161 130 0.3 8.17
ﬁi*?ﬂi . R 422 23.70 11.13 151.21 191.5 225.52
Caprella simia
ElE}?E . R 0.41 2.10 5.35
Caprella gigantochir
IR AT
Caprella danilevskki R 148 1.74 0.52
i
{?ﬂ‘biﬁtﬂi, . R 4.57 176.43 26.72 302.35 398.73 866.95
Caprella equilibra
I8 8 22 AT

R 31.84 47.66 85.71 85.54 36.13

Caprella penantis
T R B RAEATIRG X, T 3R (BIR1T , /7 S 1A P 00T g Do) ity J S ALK B PR R 8K

Notes: R indicates that Raft culture, T indicates that intertidal zone, “/” The latter values are the relative importance index of intertidal

amphipods.
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Tab.2 Index of Relative Importance of the dominant species of different substrate

amphipods in raft culture area of Gouqi Island

PR fij 5 D1
an o el e Vo e
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] it FC 3 B A IR (262.38) it FC B B 240 (91.03) Jiti FCHE B £ MK (245.96)
|3z % FF 1. (6.69) & FF i (18.74) A1 (6.69)
[ i A2 T 11 (96.39) (B 8 42 T 1 (56.22) (B 8 42 AT e (11.40)
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7H P ICHEAIR(119.65) P A IR (14.14) P A I (40.22)
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4.0 2.6
35 §"§ 2.4}
 E 3.0 E > 2.2
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5 28
85157 88 L6f
g ©»@w —a— FIR Floats
1.0+ 1.4 —e— 1% Seedling rope
—A— 5 I Mussel strings
0.9 28 38 43 5H 6 1A b2 28 3H 48 5H 68 1A
A4 Month A4 Month

B3 MERERRRERSHERFEEENAESTL

Fig.3 Monthly variation of amphipods diversity index and richness index in the rafting area of Gougqi Island
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Fig. 4 nMDS sequence map of amphipod community corresponding to different growth stages of seaweed
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Fig. 6 Monthly variation of seaweed diversity index and richness index in the rafting area of Gouqi Island
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Assemblage structure and spatial-temporal variation of amphipods in
large—scale raft culture habitats

SUN Mengyu', WANG Zhenhua'?, LIN Jun'?, ZHANG Shouyu'?, WANG Kai'*, LI Jingjing'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering
Technology Research Center of Marine Ranching ,Shanghai Ocean University , Shanghai 201306, China )

Abstract: This study is based on synchronous data collection in the intertidal zone of the raft culture area on
Shengsi Gouqi Island from February to July 2022 (the rapid growth period of large seaweed from March to
April, the mature period in May, and the decline period from June to July). Relative importance index,
Shannon-Weaver diversity, and Margalef richness index were used in combination with multivariate statistical
methods such as clustering and sorting to analyze the species composition, abundance density changes, and
clustering characteristics of amphipods attached to different structures on rafts and large seaweed. A total of
24 amphipod species were collected, belonging to 16 genera in 7 families within 2 suborders. Among these,
24 amphipod species were collected in the aquaculture habitat, while only 4 species were collected in the
intertidal zone. The dominant species on the aquaculture rafts were Ampithoe valida, Sunampithoe plumosa,
Hyale schmidti, Caprella kroyeri, Caprella decipiens, and Caprella equilibra. In the intertidal zone, no
dominant species were observed, and the IRI values for all species were less than 5. The overall abundance
density of amphipods showed a monthly increasing trend, rising from (580+90) ind. /m* during the rapid
growth period of large seaweed from February to April to (3 800+400)ind. /m* during the decline period from
June and July. The highest average abundance density among different sites was found on the floaters, with
(9 700£400) ind. /m* while the lowest was observed on the mussel strings with (4 800+100) ind. /m’.
Amphipods had the highest abundance and diversity during the rapid growth period of large seaweed , followed
by the mature period, and the lowest values were observed during the decline period. Yibei strings had the
highest abundance and diversity indices. In terms of clustering characteristics, amphipod communities not
only exhibited significant temporal variations but also significant differences among different sites (P<0.01).
In terms of amphipods’ selection and utilization of different large seaweeds, six amphipod species, including
Ampithoe valida, exhibited a significant positive correlation with the biomass of brown and green algae (P<
0.01). The study found that large-scale raft-based aquaculture areas support a diverse, structurally varied,
and highly abundant amphipod resource. This conclusion can provide an important basis for the construction
of artificial habitats in marine ranching and the optimization of ecosystem structure.
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