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1.1 AEESE

AT 5 7 T W VL AS e B 1 5 5 5 R AR,
W5 2 A0 45 — B P ) (122°44708" ~ 122°47'37"E,
30°41'49" ~30°44'02"N) . A Al = by B0 i ¥ A2
BRGSAFR IR, BT 0 38 5 1 A 2 B AR 5 R
Fm HA PR R SR H A R (] b
FARR B AE S R G o IR TSR DLl S
R, AR E A K NMER W T EA

—E MBI — IR D R, R A RS
F14 2 [ 5 SR AR ) 22 R
1.2 RAEREMSGR

AN E] 2 2012 4F 8 /NI ). 4 A
uli WO MIAS B AL R 5 Sk /b (HTWO) 5 3k N
(HTWI) | P4t ¥ 8 7§ (HSD) | 74 B &6 Jg &
(LQ) R A g #B /N A1 3 (XSP) S Aol s (B 1) 6
PUMIAC & 2R AL 350 5 U0 11 & 0 — K Z B, 72 B 24
650 m , Ak i 2 BE UK H K 2, AR T AR
BE AR 5 R A0 4 DLV AR AR
SIRGE, U RR RTINS T 3 R B I [ R A K, TG
Wb oA 2 S T R A B A A AT B AR
10 S AR A A T8 9 A o

6 N 30° 44
HSD Mt & ¥ i
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XSP
b F30° 42
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T T T
122° 46’ 122748’

Bl BAERSMEESTE

Fig.1 Investigating area and line transects distribution

1.3 HRRERLE

Bl AN A% T LR AR AR [ E R
HF — it AR 2R AL, 55— v Bl TS 5T v IR AR B AR
FIEfH 2 0 A R X 55 A I 1 1
0 A 7K 2 5 30 S 0 3 5 R 38 B AR K R
WA K T I I3 3 A4 IX, DL V148 Uk
LS P9 10 T 240 om Sy il w5 3 o R RE % 3
AXEIEES R0 ~1m( T X, & 1 m).1 -~
3m(ITX,F3m)MM3~5m(MIX,&F5m), il
it SCUBA /K #EAT 4% 7 BURE ¥ R BE 0, L3 v
FEAETH TR IR R K E R 1 m B — A E i fE

(25 cm x25 cm) , [ RE A WY o B RS J5 v ARk K
75 [A) — TR nT R & = A AT R R B E 3¢ 4
ANRE 7 E SR RE 1 B Ji) G 2 K IR L BRI 24 K 1)
37 2 57 55 JE Xt A A f1 S B A A T AT A
A AbBR . XEAE D5 P9 JIF A A A AT RT3, R
LIFBIHA 75% L BEVS W [ 22, o 10 52 55 = iE A7
SRR E RS . 7 B R e BORE 1 TR I, R R
N2l B 0 s B ) b SIS R 4 o8 A, AR S M b
F ¢ 4 LA 4 TT JS2 Ik 45 DT T A1 ol 245 2 BRI 40 A o T
RAE SRR AR L ORAE 43 28 T B R 4 4 (Tl
PER A MLV ) AT
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1.4 BREINEENNS

AR S5 S O A A R R AV Bl ) £ 2
RN S IRERE 7 KRR AT Sh Y 43k AR 6 A
PRI UE B (filter feeders) , I B /KA A
PUTT RIS B i AR ) 5 4 B & (herbivores ) , 21U
BERFNCAAE BN B A& & (carnivores) , fili & &
RIS 3 ; 44 1 # (omnivores ) , {5 Fz fik 55 1 1)
TR HAEWMOR ALK TP A B, T DURE
FE DT o AN BURL5E 26 B 52 25 1 IK I8 35 (deposit
feeders) , LAVTAR 4 HL 0 A5 AILAEE JiS 441 T R IC A 35 28
M Er s EEIE # (detritus feeders) , LLIUB) % 1 19
A HLEE e 4 R SR

1.5 BE
ARSI (V) Bl 2 Bt B 2B 54l -
Y=(n/N) xf,

Ao, n, RES S 1R R L N AR R A
FR2ERY B ERE LS, 2R i R R R, g Y =
0.02 fIFH R R A
L6 BREBAETIINSH

AHF 5% 32 ] Shannon-Wiener 8 % (H') ™" |
Pielou 5% (") ™ (i ¥ 4 9 5 B (AMBI) ™ A
i P9 Bl 4 B (TTT) 7 AR A 26 14 2 BF ok Rt
PRI B e oy R BE A S O A AR By i B A S R G
ATV (K 1) 6

H' = -3(P, log,P,

J' ' =H'/log,S

AMBI = (0 xEG, +1.5 xEG, +3 XEG, +

4.5xEG, +6 xEG,)/100
ITI =100 -33.3 x (TG, +2 x TG, +3 %
7G,)/TG, , .,

op, PR RS RS AR AR A
B 5 L5 S B I RN 2R G EG, AT E
BRI SR, AR Z TG RRET A
PR W R U 5 EG, S XA AL 3 A
T, W) ol 2 A, i B T AR b AS SO X R Bl i
PP R B EG, Sy ] 20T 3 i 19 A HLA, OE
HRET WA AR, BMEFRASZI ALY
1o T (B A 2R A 1 IR RS ) B R B, X B A
i 52 P ) ) R U s EG, O AR A7 TE 1 35 2 A0 114 B4
BRET ,NE A SRR EG,
AAFTE R FH R A BDRE T, B 2 a UK
Y1) sl 3 e b 2 0 1 25 98 b DA i, R
B — L HL S B ) RO Y TG, O R R
ENEEER) TG, hERIMTB(NEE
MAEEH) TG, ARIZEIRIEE T (EHE
F)3TG, HIKNEIREH M (EIREH);
TG, ,, JUA FEFEN S50, B F ITI 48 50 o
J VAT Bl %k A LR DT R B O
S3 BT 32 B W, T A T RS T A B 2
Z W BT Yy, L X AR B RN 9 A ITI 45
WO HT BT B KB £ A P R A Primer
6 #AF 43 BT, AMBI 45 R /I AMBI 4. 0 % {4 it
BT RT3 W 4 AR 2014 4E 5 A IR 4y
AR
1.6 ZHItKW

F A SPSS 16. 0 # {4, % A Kolmogorov-
Smirnov Il Levene # I %% #ii 3% 12, Jr 2% 43 b
(One-Way ANOVA ) Xf Jit 8 A= 245 B 20 A 4k ot
Oy A M REPE IS bR AT 22 R 30 ™, B ok
SEH P <0.05,

®1 AMBIEH . J' S8 ITI EHHF %K

Tab.1 Classifications of AMBI,J' ,ITI
AMBI 551 JHREL ITI 5 %% TR UG F v £k e Uk (V1 Bl % A S PR AR B
a marine Pielou infaunal trophic benthic community site disturbance ecological
biotic index index index health classification status
0~0.2 0.8~1 60 ~ 100 HA T e I
0.2~1.2 0.6~0.8 30 ~60 HE 559
1.2~3.3 e REH LR
3.3~4.3 0.4~0.6 16 375 e B 3l A
4.3~5.0 0.2~0.4 0~30 Beds Y AR
5.0~5.5 If] T 95 Y i EED
5.5~6.0 0.2 IR ELRE TR A ik R
6.0~7.0 TG4 fiy A3 B 30
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JE#H A A MRIR e & 3 18 (16 A1 15 Fir,
AR5 SR RRY 13.95% (12.40% F1 11.63% ;2%

B AR IS R/MUN 3.10% (K 2) .
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g HATH

herbivores

g HETH

omnivores

o WiEH

carnivores
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detritus feeders
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Fig.2 The number of species for the summer feeding groups of

macroinvertebrates in the seaweed beds of Gougqi Island

2.2 BREBZTHELSH

Ko A Al AT )4 AR A B
Tl E 2S5 (F=0.597,P =0.668) . #uli 5L
WEHRZ, W& RS SR L e K ol
S HTWO, 5 39.24% , Hyk j2& XSP ) 38.46%

N » FN

LQ 1Y 38. 27% , J& A B bE H i /N 19 3 R
HTWI, j27.08% . #3 vhAe £ & M8 B R &L

40 ¢
35
30
25t
20 f

15

TR
number of species

10

ALy

A

station

PO e K I 3k 5 & HTWI [ 16. 67% , Hoik &
HSD [y 14.12% , XSP, HTWO HI LQ 4 %l &
13.19% 12.66% 1 11. 11% , ¥ & 5 &
I R B ok 2 LQ, 2 22.22% , H k& HSD 1y
18.82% 1 HTWI f{y 18.75% , XSP . HTWO JIf |5
LT /N R 14.29% F1 12.66% (1] 3) .

o WEH
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Fig.3 The number of species in horizontal spatial distribution of the summer feeding groups of

macroinvertebrates in the seaweed beds of Gougqi Island
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B R OL M O A KN B IR (Mitrella
burchardi) . 23 Jit 8 ( Paguridae sp. ) . Ji 1 & g 12
od 12 ( Cantharus
cecillei) DUk TIL#E ( Pugettia quadridens) %5 ; JE &
BN AP b £ 8CBR g UL ( Septifer virgatus) |

( Siphopatella  walshi ) |

W T ¥ ( Modiolus comptus ) . 46 44 W%
( Lithophaga curta) A B (Arca boucardi) % ; 1
B F BB B FP ol 2 KR ( Gammaridea sp. ) B —
i 88 ( Calliostoma o
( Chlorostoma rustica) %5 (3 2) .

unicum ) |

R2 MIEREREGEFAERBLEEDIVMABERY

Tab.2 The dominance index of macroinvertebrates in the seaweed beds of Gougqi Island in summer

- Hok ﬁl':%ﬁa‘ﬁﬁ(lf) ﬁ:%fﬁf‘éﬁ(ﬂ
feeding groups specic dominance index dominance index
HTWI HTWO HSD XSP LQ 1 I |
W i IR /NEEWR Mitrella burchardi 0.86 2.19 0.41 0.32 2.02 0.56 0.83 0.61
carnivores 2 & Paguridae sp. 0.79 0.24 0.07 0.02 0.05 0.03 0.12 0.05
RS s s Laternula marilina 0.1
Jiit S WE MR Siphopatella walshi 0.08
2 Cantharus cecillei 0.03 0.02
VUK WLEE Pugettia quadridens 0.02 0.03
LK E ¥ Umbonium thomasi 0.02 0.06
Wi+ B Stellaster equestris 0.02
Vs B WG UL Septifer virgatus 0.75 0.34 1.83 4.49 0.42 1.17 1.9 4.14
filter feeders R UG Modiolus comptus 0.09 0.43 3.3 1.26 0.45 1.6 1.4 0.94
SE4i% Lithophaga curta 0.28 0.26 0.25 0.02 0.17 0.42 0.13
#i &Mt Arca boucardi 0.35 0.03 0.04 0.15
JEYT 4L W5 Ostrea rivularis 0.02 0.08 0.02 0.03
YL ERMS Moerella jedoensis 0.13
#ZFF W Caprellidae sp. 0.05 0.07
HE45 Porifera sp. 0.03
HEHE IR Gammaridea sp. 0.23 1.79 0.06 0.15 0.28 0.19 0.04
herbivores ¥ [ Calliostoma unicum 0.2 0.13 0.09  0.15
5 U8 Chlorostoma rustica 0.23  0.05 0.03
W i Wk W A7 ¥ Lepidozona coreanica 0.02 0.02
THEEHE B /NN Serpulorbis imbricata 0.13 0.04
detritus feeders L Ay EC W B Hicksonella guishanensis 0.03
BRRHE LW #E 1 Harmothoe imbricata 0.03
deposit feeders
B 4 [CIUHE 2 Ophiura kinbergi 0.26 0.14 0.07 0.07 0.08 0.03
omnivores WA BH 2% 2 Amphiura vadicola 0.19  0.02
H A4 2% D1 Palmadusta japonica 0.03

TE M AU 45 i 5 FOK TR IX AL BE 15 8 Y= 0. 02 [yl 2

Notes:only list the dominance index Y=0.02 species of stations and deep zones

S WFFEFIER 3 AN ] K T X33
BN E RN EEHAR LR EE2ES (F =
0.515,P =0.613), H, LI & &R S SR
By b E ORI HBE K B g i, 110 I
X PR3 7 L E A 43 5 R 32.26% (39, 42% il
42.27% ;R PR LT AR B L R R K2
R, 5 13.46% , 1 F01I IX 4351 2 12.90% Fi

10.31% ([ 4) .

B 25 K2 PR Al 35 B2 B 4%, A IR /N BB IR AE =
TRIZFE 5 R R 3 S 0 4 %0 I S5 R, LA
STh A T R U O L U8 B R A
ZRBUPR TG DL T O T00 MG | A IR RN A EGH, H v 2%
S M DG 34 B I 7K R 358 m i S840, 100 A e T B
TR A U5 1) P A B B K R BG n wT s (R 2)
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Fig.4 The number of species in vertical spatial distribution of the feeding groups in

deep zones in the seaweed beds of Gouqi Island in summer
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VS T - T 7 8 R A IUR SR oY |
WESAEE(F=1.432,P =0.260) , AH5%H
WREEEE 6 MEERME PP e, K
i XSP 75 fiT A 3 5 fe i o (95 £73) A~/m” 3
U HSD 2 (39 +£23) AN/m’ . (A 13 3 78 45 3 o5
oS- T B, e R i 2 XSSP, (S
3)A4/m? KRR B R R
H i@ b Bl /e HTWO, 2 (10 =8) 4~/m’, H ik
J& HTWI, O (5 £3) 4~/m’ . H A 38 6 2K 8 10 °F

180 ¢
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140 |
120 |
100 &
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a o 55‘

E2 50t

£ a5t
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i w

H# 5

25

B &

AL
station

BRI/ ES) .

BTN T < g ad R GR Ol S S N L U
ARKEBE N ZR AR (F=0.005,P =
0.995) , UEEHTELSIK)Z M1 2 F BEAE P A 25 B
rh iR e, I BE KGR B 15 g Bg TR X SF- 44 5=
BEAY B R (26 £ 15) A~/m*, (30 = 19) 4~/m” F
(38 29)4~/m’, DI 7645 K 2 1 F 3 2F
—5 3 NKZEEEE AN (4 21) A/m’ R
)T X T B DB KR Y 3 g oD, il TIX
(8 £5)4/m’ W/ EIMK (2 1) 4~/m* ([ 6),

W& # carnivores

BB JE 4 filter feeders
XA FH B herbivores

E=S B E3 detritus feeders
[ & JEJe# deposit feeders
B 72 omnivores
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Fig.5 The average abundance(ind./m’)in horizontal spatial distribution of the summer feeding groups of

macroinvertebrates in the seaweed beds of Gouqi Island
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2.4 BEEBFSHMEMETIEN

average abundance
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Fig.6 The average abundance(ind./m’)in vertical spatial distribution of the summer feeding groups of

I L 0

TR

depth zone

W& carnivores

B 38 &3 filter feeders
R & herbivores

E=S W83 detritus feeders
[ &JKJEH deposit feeders
B ¢ omnivores

macroinvertebrates in the seaweed beds of Gougqi Island

Aol S BE R AR R 2 R bR 0 E
(F=0.469,P =0.758) . P15 AR5 R0 ZFEE
Fe A5, Forh R B 2 R 16 AR L 45 il A5 R 0 A 3
—H, H' fg w5  BLAE XSP, Oy 2. 864, £z ik 7E

HTWO, Jy 1.204 ;7 5% 5 H BL7E XSP 4 0.799, %
iR /£ HTWO 2y 0.362( £ 3) o & /KJZ MR KAE
MZHERAR N LR FZE5R (F=0.434,P =
0.652)(#3),

R3 HMICLEEHESTXERALEHINYWIERLEE Pielou 55,
Shannon-Wiener 354 .JK N Zh ¥ I8 8B X £ WIEH

Tab.3 The values of J',H' ,ITI and AMBI of the summer feeding groups of

macroinvertebrates in the seaweed beds of Gouqi Island

fe:iifﬁps fdi HTWI HTWO HSD XSP LQ I I il
It H' 1.548 2.002 1.725 1.088 2.799 1.871 1.652 1.296
filter feeders J' 0.488 0.603 0.431 0.294 0.671 0.44 0.404 0.300
WaH H' 2.131 1.204 2.545 2.864 2.441 2.049 1.771 2.233
herbivores J' 0.710 0.362 0.710 0.799 0.770 0.572 0.465 0.672
ek H' 1.257 1.559 1.122 0.649 1.189 1.305 1.099 1.270
omnivores J 0.628 0.984 0.708 0.410 0.750 0.824 0.550 0.635
o H' 2.188 2.280 3.141 2.793 2.601 2.954 2.740 2.826
carnivores J 0.591 0.460 0.640 0.545 0.525 0.602 0.511 0.527
B % H' 2.619 2.846 2.919 3.441 2.312 3.383 3.215 2.933
detritus feeders J' 0.873 0.711 0.767 0.904 0.668 0.846 0.823 0.848
BRRY H' 2.288 2.673 2.905 3.157 2.853 3.225 3.250 2.931
deposit feeders J' 0.885 0.843 0.874 0.829 0.900 0.871 0.878 0.847
RN H' 4.077 3.947 3.196 2.272 4.608 3.993 3.503 2.684
all J 0.730 0.626 0.499 0.349 0.727 0.611 0.523 0.407

AMBI 0.920 0.726 0.343 0.485 0.648 0.570 0.618 0.842
ITI 57.54 55.12 58.49 54.48 61.61 57.24 57.82 61.72
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AMBI 48 % 55 I 1 3% £ /& HSD 2 0. 343, fix
1o 11 3 45 2 HTWIL Sy 0. 920 Bifi %5 7K B8 7 35
AMBI 85 23 ma#, 1 .1 M1l X /) AMBI &
A5k 0.570.0. 618 F1 0. 842, 4% 3k /5 4 ITI 4%
BAE A F 54 ~ 62 Z ), d i W 0k A2 LQ
61.64 ,H 7% J& HSD fl HTWI, 43 5} 58. 49 fiI
57. 54 ;1 B A5 AK TR 038 0, ITI 45 5075 2 52 38
Pl T Xy 57.24 ¥ms| M IX A 61.72,

LEA O BOKT- T 1 B0 R M Ad B 1 3 b
B 75 RN AT TG HE Bl 4 1 R BEAE KT F 2
34 B AMBI 3540k 0.2 ~ 1. 2, ITI 48 34 7
30 ~60 JEE M, I HA)E 0.4 ~0.6 F10.6 ~
0.8(F1,3£3), £ LPrid, Mifd & i 8 3 KRR
PG TG A B0 0 v fE BRI S 52 0 55 /KO, K 4y
i N7 R TR VAT G A 2l ) BV 2 B R B B, IR
AR 25 0T R LA o

3 e

3.1 BEEHMNEAN

AT 5 R A M A I T 35 37 R AR IV G I 5 A
S 129 T, Forh A B B R R 1 A XS
PR TE M RC By T R B I I 3 v 8 R AT
P, 5 E PN A TR R G T 9T 25 SR H R B
g B L H R RIOC ST B R 22 S BOR . E
IS R T L LI A (R IR ) A PR A Bl
PRI RER RIS H N EEMIEEHE N E,
Horb g e & 1y A8 H Ay v sl L (Mediomastus
californiensis) A8 %5 B ( Sternaspis sculata) | %%
18| th ( Heteromastus filiformis) %5 , H &R IR H
Pl B i v ik 81 Fh. 5 2% R A0 R 5 0
2 LBL A B BFSE T IE 1 LB v A R R I i X
(U VR ) 7 2 RE 4% SRR, R B AR Y
NN EE R E IR A WX ) Rl 5
5350 29 55 Bl A 33 Ff, AR T AR AL B T 3 X
B AR A DX R) BB SR A 2 S Y R
By s (8] S o 2 e R R, L LD O O 98 VD IS 5
WHEREEME, HR A N Z BRELEY
F = 87 A Xk H At 26 0 A W e e L T R e
i AR T 35 7 R b 0 A ) £ 2 A A R
— 20 H R W R ST B A AT B 22 L X
S A B3 TG B 3 A O, i i DL 5 Y X
LA I 4 2 ) 5 o 1, JFG v ) 4 b i v T A
IR R

3.2 BREBTHEHLSS

Ul 5 0 1 2% BE R 2K RE AN A 22 R 3L (B
TR I 38 0 45 5% £ 2 B 10y 4L A7) A 2 A B T
o B3 v R A 3 5 O ) 2 1) 3 A LA L4
R LR AP T o R 2 BV 6 4 A 1 2
7O BE B B B R 2 TR o) AE K B A A TR
B S S RS T M AT 8 Vi 3 1 A i T
FPAT 1 ~3 m KRS, e am B s kB
FAC 5381 T # K X (241 ~ 360 cm) 4 3 8 1 2%
BB T R R K X (360 cm PR ), 2
AN R A, A YT 5 U 3PP LAV 9 O 5 A %
A £ 0 26— T 142 B0 ( Turbo cornulus)
SEIRZ AT 1A K KR

TS 0 TR 37 5 R A A 7 A
SR S RS AT 2B 0 20 A B PR R = — | B Dk R
FK B BTSSP
Tt o 2% S B I DL O Ty A G 58 3 2 [ 2 780
JEE G 645 #E 3 490 , G R ) 1 T 42 0 G OR 2 U
Faf 0 90 R B T PR R Y L R OB S £
T B T A P R 1, 9 B K TR B
ST 30 7 A R AT 2 i ] S 4
Mg 0, S0HE I DL TR T 5 40 1R G o [ T
W Y R S S R X
TR B 38 i 2 <
3.3 EBFPSBERIN
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Analysis of functional feeding groups of macroinvertebrates communities in
the macroalgae beds of Gougqi Island, Zhejiang Province

WU Zuli'?, ZHANG Shouyu’* , CHEN Yan®, BI Yuanxin®*’
(1. Key Laboratory of Fisheries Resources Remote Sensing and Information Technology Resources ,
200090, China
201306 , China ;

East China Sea Fisheries Research Institute ,Chinese Academy of Fisheries Science ,Shanghai
2. College of Marine Sciences ,Shanghai Ocean University , Shanghai

3. Fishery Resources Department ,Marine Fisheries Research Institute of Zhejiang Province ,Zhoushan 316021, China)

Abstract. Analysis of functional feeding groups is increasingly used to monitor the change in benthic
macroinvertebrates community of marine ecosystems compared to traditional biodiversity analysis( Shannon-
Wiener index and Pielou index ). The present study examined species composition, abundance and spatial
distribution of the functional feeding groups of macroinvertebrates in the seaweed beds of Gouqi Island in the
summer of 2012. The results showed that carnivores and filter feeders dominated the macroinvertebrate
communities in the macroalgae beds. The dominant species of carnivores were Mitrella burchardi,Paguridae
sp. ,Siphopatella walshi, Cantharus cecillei and Pugettia quadridens. Septifer virgatus, Modiolus comptus,
Lithophaga curta and Arca boucardi were the dominant species of filtering feeders. The dominant species of
herbivores were Gammaridea sp. ,Calliostoma unicum and Chlorostoma rustica. The vertical distribution of
the functional feeding groups were correlated with water depth and prey food. It was concluded that the
ecological status of benthic community was at good level,but the benthic community was slightly disturbed.
Key words: macroalgae beds; feeding groups; macroinvertebrates; subtidal zone; SUBA diving
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