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MICREEH/NETEENDH R YRR

wad'?, q¥FT, RRF, ERE,
AEgA, B f', KEfg

(1. B s K= FER %0, BiF 201306
2. W VLA W K = F ST T, A b 350 F 05, 30 37 Y ol 9% 5 R 2 L0 S 58 3k Wiy S 316021)
WE: MRS EEFEEFAEAANRANT AN SHEX B EMB A I NFNE LAY E
BEFENHNEZART 2, AR TR WA EFHFNEET NG R EEH BB N6,
HTYHUREE K TFEST FEEN EE2ESE FERB Il AKE LEE 45 Z/AH,
HEMB YR FEEFTNEENETE DR ERR, R R NARE R LR EAR
HEG LN N RE IR AEBERRFREN AR EE REREENRETH
BBk B AL E B ALK AR, I Al IsoSource £ IR & MR AEARGHE TR WA LT H A ANETH
My BRI R, SRERA AR EFHE S CMHEA -21. 7%~ —13.8%0,8"N 1 ¥ 2. 3%0
~11.6%0, £ F=H B A B AN T BN AT AN FHEH S CHEREW
FHER(P>0.05) , MEEN I BEHEMEAEREN S CEAAINES T (P<0.05), &
iAW REFEHER AWM EENNO NEAREZNENER , EAH LN EZF LM TEE,
INEL TS 8 87 C {E K —20. 3%0~ —15.4%0,8" N {8 H 2. 5%0~8. 1%0, 7 Fii H #y /N AL T
Mt R R X MS"CO NEAREWE W AM(P<0.05), A /NE LA M4 6°C,
S'NEHTEFEWFEFEM(P>0.05), T IsoSource # A 44 & I, % I 1 4 Fn A4 BUOR A
MERRER K FEFTMFERTEFHDIDUARERZNEERR ;AR MEF b F
HEMREREFEUMEME N B KA BRI RAEME R4 REEM A B EE KRR E DN
FTERERE,
KGR : BRG; NATEMDY,; FiES; WA EW; KBBEE; REME
PESES: So17.4 NEARE A

V& Ul Y Y R I 12 )12 0 A o RO AR 2
#: ( Phaeophyta ) Fl 21 3 ( Rhodophyta ) % & #U it
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AP R TR R MR SRR AR YRR,
JeVFZ R F/NAELTCH HESh W) R4 1) R W
B AR B H A A R G N T RO 5 A
REHE BN A A, 1 i i 3L 3 N W) Fh Z 6] 78 37 6 &
—HEBFER AR A A Z — EBTEESR
g v, ¥ WF 3 W) ( Zooplankton ) | ¥y & 2
(Amphipoda) , % F 2 ( Polychaeta ) Hl i jz 5l ¥)
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( Echinodermata ) % /s 1 JG 5 #E 20 9 15 0 ¥ 7 &
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SR R E LSRR EAERREN
Wy 5 A6 BR R RE R S PR B TR BB T AR
FT o /NI T A HE Sl 45 ) T T I M %%
SR, T AT D AE AR 2 g R —
ANEBENA,BFTE AT A R U5 T R R
BRGNP 2 0] E 57 56 R0
T 3h Wy B Ve A% Se s = T Ak JE U £
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EE 39 &

BT ELREE 45 S A 1 A 1) T S 5 T A #) R
AW, — AR N B S T AR 0 R 2 AR
s R DRI A B A [ R G R W
YRR . T FlEsh PS5/ N TCE MHESh U A B
ANRAE /N 38 2 A 009 Ak 38 ok IF oY L T 4R A
PR 22, T /KA o ) 0 A TG ML At 55 PR 3% 1) 52
FLH A E ) & PR R A A DA BRI R 4
i kWt /N B MES I PR SR B Ty,
T v AR AR W5 T ik 0 i, RS W &R
(stable isotope ) £ AT Sy — Rl 7 5 12 i 4 W
SN P8 A AR I PR 8 i A A I A
e VR e RIS R AL A, mT LAAR 47 M g 8 13 9 ) v
FIORIERE R RGEE 2, WA b ik
R MR (U C/"C) S E iz (1%
{HH 1%0~2%0) , 7] LS — A KB EE R,
W OB T e I R ST R E T
A (NN SRR IS R LS )
15t 3%0~ 4% & HE RN, AT LA R Sk Ak 2
MRS R AR R A (R 0 R B
149 75325 AT BB TG 1 A AU 43 A 2 W SR U [R) )
i VRV s B (87 C A6 N) Sk 43 A5 WL
14 DT R B AT B e A A o A SR R . A
M B2 60 A7 AR [ 0 38 B2 R AR A5 98 Ml o iF
JELIOR™ %R B W iz B e L A
il b, 58 A= 25 2% SR, R 48 s ) IO A0 B B AR RN R
FHE AT E RN EFR RN EE L, i
BB RGN B E IR KR B WS 55 4R
P R R0 15 0 2 A i K 3h ) 4
TR0 0 £ P F I AH L, A G TR i s s A2 2SR
Z B /IN R TCH HE B W) 0 B 1 AIF 5 AT AH X A
RSy A R BE 5T R AT 3 R
PRt G g A S i N W R B AT 7 v
FTRILH TR s i) & MRS SR 9, A e 2
REE/NRENSh ) £ R (R R
Hb 53 AT 25 BB A 7 TTIRR

AT 5 A7 T4 VL R IE VL ook K R 5 T B Ui
1 22 A [ B 327 9 0 3T o /K T ) S ), R T
S I 5 R b T 3 R K i R K TR G B A
R, Bl A2 U o 1) 3= & 8 95 5RO IR WAL A LT
R BNG B E AT E R T R SR A,
TSR A K T A IR PR R R . Ml
55 5 4R T R DA 4 2 Dby 3 1 A T A, 7 ) [
ORI 20m B BE (N Al 0 B A b o A A A

( Sargassum horueri ), [ K % B % (S
vachellianum) . . f5 2fi ( Ulva pertusa ) 5§ X Bl
BT HH A S E S /N R G HE B ) 4
B PER TS ARGEAR D, A WE 5T N T B R AR E TR
PR BRI Hr A B2 i B 7 W IR s sh W) . 2 B 2R
3 2 2 45 /N R T A HE 3 ) B RE BEOR IR, TR A 4%
TG AE 7 & B8 IR sTik , SRR N AR 2
R ERRR, U NN BEEESREEY M
451 5 T RE4R L 2 2% B kL

1 MRSk

1.1 @& S FARE

2012 4 11 J (BkZ=) (2013 4£ 2 (&%) |
2013 4E 5 H (FF) M 2013 48 H () fEHiL
A I B AT B 3 R A AR (St 1) (f Sk T (St
2) EE AR (St 3) R (St.4) HPE(St.5) FR
F(St. 6)6 A~ uli i gL AT 7 ARG CRAE TAE (A
D, fEfifd Bt Ry, 2T 2R E R
WL RRA T R R B 0 P AR W 5 e B AR
HZERRK A ZE 2 A B[R] B B L A8 43 B/ AL S A
HE B W B e [ 7 2R 4 A 2= 15 A8 4k

122°44'E  122°45' 122° 46' 122°47 122° 48’
' &
30° 44 gruE || T St.l &
N | Zhoushan | s ) Nl 4
Archipelago ‘\‘Ma’anArchipelago_ ) @l “%\
— = TS
*o A Q¥ j‘l* L
St2 ¢ o\ § 3
30°43 g3 L oS s ¢
o'y il ?)gﬁ \; N
@ p. ){Q\’f\ it 33
[ y v N
L J g -
Iy St4 o 2
°42 N i
30742 d j =3,
A St.5 (
0m500m I km
30°41"

1 R E MRS
Fig.1 Location of the Gouqi Island

and sampling station

1.2 REFEMFEMLE

AT 5 35 R v E S /N R T AT HE Bl )
Hi 5% /& 28 ( Copepoda) Hl K ~F- ¥ Wi iF ( Euphausia
pacifica) FEPE i 80, #)HF (Gammaridae ) \# FF
(Caprellidae ) % [ff & 20 %1, LA S ff B W8 ( Turbo
cornutus ) M1 45363 IH ( Anthocidaris crassispina) % )i
TSR o /N TG M B B T AR R
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T4 45 VIR ( phytoplankton, PHY ) /K i 104
A HLY) ( particulate organic matter, POM) | {jT FL4H
Wik B MW ( sedimentary organic matter, SOM ) |
KB P (marine algae, ALG) | JiE #i {3 35 ( benthic
microalgae , BM) | [ % 75 K 7Y i 35 a2l A [ %5 4)
TR bm R B A0 B R A PL R JE SRR A
(epiphyte ,EPI)

TR B s R R 8 R A A S AT &
3 RT3 B« T TR AR o A A6 W91 18] 217 R R
R B B, BT A R B AR AR 28 A R K
PR TV S T AR R K ik 2 Uk BRI R R
By .

BOF A A < R SRR Y O 2R S 0 A YA 3
63 wm (¥ 43 1 9K, § 3 ~ 5 min J5, 500 b
WL & B GF/F i (Waterman, 38 [ ) (75 #l /G
Z il 500 THIBE4 ~6 h, FI]) b, Fris A
s B Ay BiE A A2 0

VWA A « K T B PR3 AR ) 9 (77 um)
KAETRUFAE Y , Jo ik 25 17 W sh W F e s 25, i 28
(160 wm) AT 38 2 WG bEad 19 GE/F i |,
JE AT AT it B A PR AL )

IKAH R A BL: I ROK A IR Z K 1 ~
2 L, 2025 (160 wm) ity , fir 15 98 ¥ 242 e 1 ke
if GE/F JBE 3k U8, B 45 A dn BV Sy 7K AR KL A7
DIR7/8

OBV BURL A AL - A P AR =R e 4% R 4R 1
WG RIZICITORY) , VIR 4 63 um (105 45 53
i, JIT AR AT ) BORL ) B Sk T0 R OB A HL A i

JUC VG T < 9 W N TR A SR Vb
R SR G TACBE A i, TE AN 1 5 ¥k 2 BRSOk (5,10
= 11,28 =29 ], ¥ £ 58 &b B 1) 0 7 Bl 76 1K A IS AN
B R+ B RV B — KL AR 63 um 1Y
O 28 ), A IR GO ( R 2 k) B —Eiz
SRE I A HF R, 2 b S SRR B 4R B A IS GOk O i
I B WS ket ) GF/F JE |

N TR M B My 09 R AR Ae AR o AT AL 22 H
oK TRIPEE A1 (505 wm ) SR AR B L6 KK
TEWERR A5 P 2h W), B /K- 1) 10 ming 40
O SR AF B 5 78 DR TR 98 25 ) (R A A O D 2 AT ol
S5 i A2 2 5 K o U S 0 R i A2 R SR o 25 R 2R T
BT WS 0.45 um BB 1K P8 5% 2 ~
4 h, fF H HEZS S5 HURE R 2 AT AR ST /N Y
HISER U AR T 1 mol/L HCI FRAL AL B, H % &

A

MAHRRE G REZ BRE WKRE LR
HB V43 (Spongia) | JE 720G DI ( Mytilus coruscus) .
SRR S AT A= o

JRAFE R BT 60 T HLA 4t 48 h F4E
IR A SEPR B iRy , 48 165 pm (14 i 25 b
i 5 OB TR AR SRS B T TR T R A
[F] 457 R 43 #r o
L3 RERMCEML

JIF AR it R RS Bk AR IR 3R BG (B A I 5 i 5
[6] 7 & b =R i 37 {Y ( Isotope Ratio Mass
Spectrometer Thermo Scientific, f& [H ) 3¢ 52 i, [F]
R F BRI I E 8 86X (%) = [ (R
Ryiwa) — 11 x10°, X, X ="C 5" N,R=
PC/PCEHPN/YN, SUCH I ERSEE < £0. 1%,
8" N EL AU G E < 0. 2%0,
1.4 HFEABESESH

K HI SPSS16. 0 (1) H1 [N % J5 22 73 ( One-Way
ANOVA) 5 55 4] % tE 7 7% (SOM [ POM | ¥ Jjif #if
Yy (B AE AR A O R e AL LIRS R
BRI ML Z 1A A 87 C F1 8N {22 5%
K AL B ¢ A 50 03 A W 0 A 7 3 RN B TE
HE 2 W ) RS TR 2R AR 25 28 4k .

AW ST S G I B vl BE B WOk IR 0 Ik A AR
JE [FL R R AE , W JH BT 3 57 48 € 3, SR 1] Phillips
LSS S PR A Y O Sl 2 5 /Y TsoSource (4, 5E
ST 9 9 ORL ST LE ], TsoSource 2
G R B A gT  og T
PO B B ny a5 R, N RS ik
( Posteriori aggregation) 4 Jf H A5 #H{l 8" C {H %)
S AICE EPURiY I G

2 RS540

2.1 MEEFEMNELTEEIUNMERE
RERMEHAK

TERK A& Wk e H ) 8C C A T
—21. 7%0F1 —13. 8%0 , F-349{E - 17. 8%0, i,
JEEAR L 1 67 C {H (- 13.8%0 = 1. 0%0) $ K,
U 5 3 ( — 15.4%0 £ 0.7%0) L f1 26 ( -
16.2%0 + 0.9%0) , SOM 1§ 8" C {H ( -21.7%o +
0%0) e /o MG 72 1 67 N H A T 2. 3%0 Hl
11. 6%0,F- 3 H N 5. 7%, A £ s°N
{Ef KA (11.6%0 +0.8%0) , Ho AR W9 77 1)
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EE

SN (HER/NF 6. T%0( 32 1),
fEHEEFEN, NS EFHN S CMER
—21. 2%0~ —14. 2%0 , SE359MH Ky - 17. 6%0, Hrp, FL
L2 8°C (- 14.2%0 0. 1%0) fx K, Hik & T
KD R (- 15.7% = 1.6%) Fl # 4 3¢
( —16.5%0 +0.3%0) ,SOM 1 6 C {H ( -21.2%o0 +
1. 0%0) fit /e #) 9% 15 72 & 1 6 N {H N 4. 0%~
7.3%0, -4 9 5. 8%0, H:ff SOM iy 6" N {Hi i
KFHHPIN 6°N /N 1),

HR R T 2250 BT 45 R R B A BT B A
FEE N S C LR % (F=16.320,P <
0.01),6"N %25 B % (F=4.888,P <0.01),
Hp, SOM J7 i F1 POM 3 Fhfy 8 C {2 5
ARFEVEMSHE REERENZEREE (P <
0.05) , JEMi e S M A LR 7 B % (P <
0.05) fdMILAZEZ K 6"C HEF AR E
(P>0.05) ;iA=L W1 Y 67 N il 15 HoAth ) 9% 2 7=
HAA B F W25 (P <0.05) , HAlFp 2 2 ]
9 8" N AT i E M2 (P >0.05) (£ 1),

LNiSE = TEE TP -V N IR E3
ArEER S CHESWE E(F=17.629,P <
0.01), Hr,SOM iF At 1l POM 3 Fhfiys™C
HERAEE (P >0.05), EN15 H ALY 9 A4
HERBF (P <0.05), A HEE S W& AW

2583 (P <0.05) , 4 3 At % 2 ] /Y 6" C {H
ZRAREE(P>0.05) 41 3E B IK 5 2 i A4
WZHEFAREP>0.05) LA LI
R#ERAEE (P >0.05) {H2 5 HAF K2
FRE(P<0.05) (£ 1), NaAWMBLE=EHKS"
N 2ERBH(F=2.179,P <0.05) , H o fR & liF #E
W)z SN HA RN 2 R A 6° N G B R
(P>0.05) , FRUFE Y 540 8 A MRS B
WM SN H IR EMEZER (P >0.05) (H
5 AR B 2R (P <0.05),

TR A /N TG ME B ) T AL TR S )
B 2. K OF ¥ B AR O b B/ OB R (Acetes
chinensis) , ik Wi 3 W) %6 & 1 5 1 ( Halosydna
brevisetosa) JE5¢ 5 UL | A1 e 08 128 1 I, LA K it
BO YRR EF B (R 1) o DN HES Y
M 8" C {H K —20.3%~ —15.6 %o, F-HIMEH N -
17. 6%o, Hrf K2 L 21y 67 C /D, 2 IH B K,
INEL TG HE ST 8N R 2. 7%0~ 8. 1%, F- 3
HR 5. 0%0. HHk 42 (/N TG HE S A0 L,
HEBNFR L THIRG R R4 %, /NG
M 87 CAE K — 19. 3%0~ — 15. 4%0, -1
{60 - 17.3%0, J P B 219 87 C {5/, 9 IF
Ko NG HEST WY 87 N AN 2.5%0 ~
7. 2%0 , F-39{H R 4. 2%

£1 HMRBEREEVAEFEMNETERDYNBERMCEMBE(S " CHMS"N)WETEWL

Tab.1

Temporal variation of stable isotope composition (" C

and §"°N) for the primary producers and consumers in the offshore of Gouqi Island

Fk . & Z= autumn and winter

# . H 7 spring and summer

GBS fii5
species abbreviation 8" C/%o 8"N/% N 83C/ %o 85N/ %o N
W) % A= 77 % primary producers
JURAR UK. A HLY) SOM SOM -21.7 +0° 3.1£0.1° 2 -21.2+1.0° 7.3 +1.0° 2
T4 Phytoplankton PHY -20.2 +0.4° 5.8+1.3° 4 -20.0+0.7° 4.0+£0.5° 6
JKAHFURL A LY POM POM -21.3 +1.8° 2.3+4.9° 2 -20.6 +0.3° 6.5+0.6" 9
[ 4= £E ¥y Epiphyte EPI -17.6 +0.5° 11.6 £0.8* 3 -18.7+0.2° 6.3+0.4 6
JEE G 73 % Benthic microalgae BM -13.8 £0.7° 6.7+1.0° 2 -16.4 £0. 3¢ 6.6 £0.7° 17
i P Sargassum horueri Hor -15.4£0.7°¢ 3.7+1.3° 3 -17.2+0.7 4.2 +0.8* 6
LA 2E Ulva pertuca Ulv -16.2 +0.9% 5.3+1.9° 5 -14.2 +0.1¢ 6.4+0.6" 5
Wl 3E Undaria pinnatifida Und -16.5 +0.3¢ 5.0+0. 1 5
5 L 2 S
ii;ii&iachdlmmm Vac -15.7+1.6% 4.9 +0.4% 4
INTI TGS HES) Y small invertebrates
18 )£ 2% Copepoda Cop -20.3 0.2 5.4 0.2 7 -19.3 0.1 3.3+0.5 5

http : / www. scxuebao. cn
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38
Fk . & Z= autumn and winter # B 7 spring and summer
species abbreviation 8 C/ %o 8N/ %o N 8" C/%o 8" N/ %o N
KW MR Euphausia pacifica Eup -20.1 0. 6.3+0.3 2
43 i b Halosydna brevisetosa Hal -16.5+0 7.0+0.4 5 -16.6 1.2 7.2£0.9 3
JE TG D1 Mytilus coruscus Myt -17.1 £0. 3.7+0.4 6 -16.7 £0.3 4.1+0.5 11
1 W2 Turbo cornutus Tur -17.5 £0. 5.2+0.1 3 -16.9+0.4 5.0+0.2 2
A FF i Caprellidae Cap -18.0 +0. 2.7+0.2 3 -17.3+£0.3 2.5+0.3 7
£ UF Gammaridae Gam -15.9 £0. 4.2+0.2 5 -15.4+0.5 4.5+1.0 5
2965 B0 Anthocidaris crassispina Ant -15.6 0. 5.7+0.1 4 -18.0+0.4 5.5+0.3 4
i E B AR Acetes chinensis Ace -18.4 £0. 8.1x0.1 2
W43 Spongia sp. Spo -18.4+0.3 3.5+0.1 3
FHF 4 A& Gammaridae larvae Gam lar -17.4£0.3 5.6+0.2 5

TE R B DL 6 £ bRUEZZ TR 5 AFIB/NG TR AT 90 0 A 7 3 22 18] B RS R0 3K LE (28 0 IR R O 22 0 T oA

FHPE2 R (P<0.05).

Notes:Data are mean § values = SD. Different lowercase letters by one — way ANOVA denote significant differences between autotrophs

at P <0.05.

2.2 HREFEMNBEESHEIYH 6°C6°N
HXREREFETTHK

IS P MUN T B HESh B Y 87 C
SN R 45 iR, B8 JE 2 (Cop) | K F 7 i 4
(Eup) W EBEF( Ace) %R WFSI MM 6°C H 5
TR Y (PHY ) \POM {3, 36 W 170 sh ) £ %2
AR AE Y A POM & (1K 2) o W5 & PE R 8 IF
(Gam) ffj 1582 (Tur ) F15E 76 10 ( Ant) 5535 2% 4 11
8" C {1 5 132 30 IS PG £ 8 ( BM) 1 K 84 9§ 3 ( Hor
Ulv Und FI Vac) , & B £ 38 25 iS5 /)N B G % HE 50
Wy F EL DL K R R RS W R B N s AT R
(Cap) FifG 3 116 B 1944 15 2 & ( Gam lar) 198" C
{8 5 122 30 B 25 26 4, 2 W R 2 B 9 3 L 3
WENE,

R G 7 I AR R R AL AE K &
FHE HAFZHA RN EF K, L
SOM i Jif f 4 .POM 43 i 8" C {0 B % 15
25 (P >0.05) [t A=Ay £L A 28 F0 A 0 1)
S"CHA M BAZET (P <0.05), fERIA
A= AL EPL Y 8° N fH A #2351 =1
25t AR M B AN B2, 72T B/
RITHHESh P h AU 2K 87 C "N (A &
FHI TR (P <0.05) , HA K /N TC A #HE 3h
iy 87 C .87 N {H#B 0 &8 % 1y F A8k (P >
0.05)(#%£2),

13.0f T
TPl
100}
Eup A g BM
& 7o ’T%N Tur, Ant—t—
Z 40t SOM Copy_mr!
S - ¥ Hor
1o} POM Cap ™t
_20 L
5.0 . L, . . . . .
-250 -23.0 —21.0 -19.0 -17.0 -15.0 -13.0 -11.0
8"C /%o
a
10.0 [
SOM‘ Hal .
S 70r T EPI B
~ 1 = i-]an lar Ulv
> POM' A
0 TITl | T Wac
) T4 1
4.0 '_I Tt L M. | Gam
PHYl '—!—«SpoT Yt
Cop
CapJ.
1.0 . . . . . .
-230 -21.0 -19.0 -170 -150 -13.0 -11.0
6°C /%o
b

B2 MIERMRETERNMEELEHRIYHRE
Az (6°C M 6°N) A

(a) Bk &F;(b) H HF RERLRARMEZE WP H
MM AT MR E S HE L, TR

Fig.2 Stable isotope composition (§"C and §°N)

for primary producers and consumers

(a) autumn and winter; (b) spring and Summer ;the bars show
+ SD. The abbreviation of primary producers and consumers is

shown in Tab. 1 ,the same as the following
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£2 SFENALEHERERERRBERME(S"CM N)HWEFER
Tab.2 Temporal variation of stable isotope composion (5" C and §'°N) for food sources and small invertebrates
FIK Species 8 C (%o) 8N (%o)
' df P ' df P
W) 9% A4 7= # Primary producers
JURRARBURL A L4 SOM -0.546 1. 000 0. 682 -4.261 1.007 0. 145
A Y Phytoplankton -0.257 8 0. 804 1.332 3.817 0.257
JK A BRI A ALY POM -0.401 1.049 0.755 -0.863 1.003 0. 546
[t 4= 4= ¥ Epiphyte 2.380 7 0. 049 7.035 7 0. 000
JEE M3 %% Benthic microalgae 3.002 17 0.008 0. 047 17 0.963
4l ¥ Sargassum horueri 1. 684 7 0.136 -0.588 5.872 0.579
FLA 2§ Ulva pertuca ~3.406 4.153 0. 026 - 1. 660 4.537 0.164
JNEI G HE SN ) Small invertebrates
1% )£ 2% Copepoda -5.163 10 0. 000 4.023 10 0. 002
55 B L Halosydna brevisetosa 0.137 6 0. 896 -0.215 6 0. 837
JEESE MG DL Mytilus coruscus -1.161 15 0.264 -0.585 15 0.567
1 Turbo cornutus -0.584 3 0. 600 1.250 3 0. 300
F FF I Caprellidae -1.131 8 0.291 0.519 7.718 0.618
£ Gammaridae —-0.704 8 0.502 -0.299 4.389 0.779
L35 lH Anthocidaris crassispina 2.299 4.210 0. 080 0.753 6 0. 480

2.3 HWMREFENE LS H DY E
=k

M4 TsoSource 451 780 it 1155 , 7T 75 31 A 7] ) 4%
HE R T I HLTLE I B £ P AT RE A Y
F R AN NG e i A=
Bk KN R Y (PHY ) \POM fil SOM 2 Ji]
) 6°C 258 B3, ik H 55 % % 4 J7 ¥ (priori
aggregation ) 43X 3 WIS H R 1 B4,
DLV A (PHY ) g™,

TEMAC 8 30 1 ¥ 5 10 B2 J2 2% (Cop) i,
Ttk AT E R S, T TR
W TTHRES AL T 80% (18 3) . Fk& Z T iAW)
X K- PE B U (Eup ) F1Hp [ B 0F (Ace) (9 1] REE
FETTHR 2> 9 M 82. 2% F146.2% , JEMIHEE (BM)
FR ¥ 3 ( ALGAE ) X B8 2 2% il K F- ¥ 0
(Eup) {7 35 STRRERAR T 6% o fy B 7T 280, VR A
PJ(PHY ) J2 £ /£ % (Cop) K- #¥ # 4F ( Eup)
Hh [ B R (Ace) ZE IR W S Wy 0 £ B IR . (EUE R
P B BU5E 2 JREFE NG DL (Myt) 3% H , 95 W A 9 72
KA T R KB N 39. 8% , T 76 % . B 7 £ B A%
R 19% , Hofts o 9 A 7% 2 10 7 37 BTk 5 1
20% o 3 —FhUE R PRI Rl 26 T 48 (Spo) L TEF
MR EERFIEYSEA Y (64% ) .
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Food sources of small invertebrates in the macroalgal
bed of Gougqi Island

JIANG Rijin'?, ZHANG Shouyu'" , BI Yuanxin’, WANG Zhenhua',
ZHOU Xijie', ZHAO Xu, CHEN Liangran'
(1. College of Marine Science and Technology ,Shanghai Ocean University ,Shanghai 201306 , China;
2. Marine Fisheries Research Institute of Zhejiang Province ,Scientific Observing and Experimental Station of Fishery

Resources for Key Fishery Grounds ,Ministry of Agriculture ,Zhoushan 316021, Zhejiang , China)

Abstract; Within the ecosystem of macroalgal bed of Gouqi Island offshore, small invertebrates such as
zooplankton , amphipod , polychaetes and echinodermata were important parts of the food web, which bore the
responsibility of transferring the energy of the primary producers to advanced consumers. To find out the
food sources of copepoda, Euphausia pacifica, Acetes chinensis, Acetes chinensis, Halosydna brevisetosa,
Mytilus coruscus, Turbo cornutus, Anthocidaris crassispina, gammaridae, caprellidae, Spongia, gammaridae
larvae etc. ,this research analyzed the carbon and nitrogen stable isotope composition of small invertebrates
and primary producers including phytoplankton, macroalgae, microalgae etc. Meanwhile, the research
estimated the food source contribution rate of primary producers to small invertebrates by using IsoSource
multi-source linear mixed model. The results showed the 8" C value of primary producers was between —
21.7 %o and —13.8 %o,and the §” N of primary producers was between 2.3 %o and 11.6 %oc. The stable
isotope composition of primary producers had different varitions between the period of autumn and winter
and that of spring and summer. Among them, the 5" C value of SOM, phytoplankton, POM and Sargassum
horueri had no significant seasonal difference( P >0. 05) ,while the §"C value of epiphyte, Ulva pertuca and
benthic microalgae had significant seasonal difference( P <0.05). Among all the primary producers,only the
5" N values of epiphyte had very significant seasonal difference , while the §'°N value of all the others had no
significant seasonal difference. The 5" C value of small invertebrates was between —20.3 %o and —15. 4 %o,
and the 5" N of small invertebrates was between 2.5 %o and 8.1 %c. Meanwhile, among all the small
invertebrates , only the §"°C and 8"° N value of copepoda had significant seasonal difference( P <0. 05) , while
the " C and §"°N values of all the others had no significant seasonal difference ( P >0.05). Based on the
multi — source linear mixed model, the research found phytoplankton was the main carbon source of Spongia
and zooplankton such as Copepoda, Euphausia pacifica and Acetes chinensis. Caprellidae and Gammaridae
larvae etc. mainly fed on epiphyte. As to small benthic invertebrates, such as Gammaridae, Anthocidaris
crassispina and Turbo cornutus etc. ,their main nutrition sources were macroalgae and benthic microalgae.
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