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2 (Post, 2002; Enge et al, 2018) 6"°N 2.2
3.4%o 2.2.1 obCc  OPN
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, 1 2 otcC
SPSS 24.0 Excel ; —20.23%o( )— —12.99%s(
Primer 6.0 ,  o0%C "N ), 0°N 5.32%o( )—10.45%d(
Bray-Curtis o1, 1) ohcC
Origin9. 1 —21.91%o( Y——10.75%0( ), 0"°N
, 7.01%s( V—14.17%o( ),
2) s"C ,
2 515N 513(: 515N
2.1
28, 7 sC  (F=5.601, P=0.000, T )  O°N
18 26 26 (F=3.831, P=0.000, T )
9 4 3, 2 ( (P <0.01) "N (P=0.013)
1) 22, 1 (P < 0.05) o"C O"N
, 2, 5, 2, 6 (P> 0.05)
, , 1 (2 2.2.2 s%C  o°N
(Ruditapes , s
philippinarum) (Macoma incongrua) —16.24%o; (Porphyra sp.),
(Batillaria cumingi) —21.17%o; (Enteromorpha sp.), —9.88%o;
11.29% o“°N 6.81%o,
POM SOM , , 2.30%o; , 11.60%o;
4 (3 9.3%( 3, 2)
F1 FOBPEAHEESEMEYN PCHMOISNBERMELLE
Tab.1 Stable isotopic ratios of 5"*C and 6"°N of obtained benthos in the intertidal zone of Yangma island in Spring
0C(%0)  +SD 6" N(%o) +SD
Ruditapes philippinarum —20.23+0.13 5.38+0.15
Macoma incongrua —14.42+0.15 5.32+0.02
Batillaria cumingi —13.44+0.00 8.07+0.00
Papyriscala latifasciata —13.91£0.13 8.12+0.16
Volutharpa perryi -12.99+0.00 8.30+0.00
Hediste japonica —14.69+0.13 10.1240.69
Amphitrite rubra —13.93+0.00 8.81+0.00
Lumbrineris inflata -15.03+0.14 9.60+0.08
Glycera chirori —15.98+0.00 10.45+0.00
2.2.3

Iso Source
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1+
, (Porphyra sp.) r =9 5
93.9%, (Lunatia 1or -
gilva) 6"°C , ( R 9l .7
2) (Lagis ol Han3"®
neapolitana) , 30.8%( 2) %t
(Planocera reticulata) 7__
(Lumbrineris latreilli) , 69.5% 6F
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N 59_5%, 1 1 L | L 1 L | L 1 L | L 1 L | L J
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2.3
1
1.98( S5C-51N
)—3.49( ) Fig.1 The 6"°C-6"N plots of macrobenthos species in the
3.01( )—3.49( ) intertidal zone of Yangma island in Spring
: 1. ;2. ;3. ;4.
1.98( )—2.86( ) 5, 6. : 8.
( 3 ;9. ;0%C OPN + (Mean+SD)
%2 FOBHEATETREEMM OCCH O NBERMEILESHEREFTRE

Tab.2  Stable isotopic ratios of 6"°C & §"°N of obtained and contribution rate of potential food source to consumers in the intertidal

zone of Yangma island inSummer

0" C (%) 0" N(%o) (%)
+SD +SD POM SOM
Lagis neapolitana —17.08+0.00 10.85+0.00 15.8+4.9 23.6+17.4 29.8+21.8 30.8+£22.5
Lumbrineris latreilli —14.25+0.50 10.14+0.80 65.7+11.5 9.8+8.8 10.749.6 10.849.8
Lunatia gilva -21.91+0.00 10.29+0.00 / / / /
Philine kinglipini —19.38+0.66 12.54+0.12 72.8+4.2 9.849.1 7.6+7.2 7.4+7.0
Nassarius festivus —14.56+1.02 10.00+1.89 63.1+11.2 10.6+9.5 11.5+10.4 11.7£10.5
Batillaria cumingi —13.40+0.38 10.10£1.02 72.6+12.1 7.6+6.9 8.4+7.6 8.5+7.7
Lunella coronata ~11.28%1.18 9.84+0.41 89.7+12.7 2.742.6 3.042.8 3.042.9
correensis
WRCellana toreuma —10.75+1.48 11.70+0.08 94.5+12.0 1.642.1 1.942.3 1.942.3
Ruditapes philippinarum —20.95+0.00 7.39+0.00 94.7+0.8 1.3+1.6 1.1£1.4 0.9+1.2
Crassostrea gigas —20.67+0.00 8.79+0.00 90.4+1.4 2.242.8 2.2+2.3 2.9+2.3
Glauconome primeana -20.66+0.11 7.48+0.00 90.3£1.2 2.9+2.8 2.342.3 2.242.3
Macoma incongrua —13.87+0.12 7.42+0.17 68.7+11.7 8.8+7.9 9.7+8.7 9.8+8.9
Moerella rutila —13.42+0.00 7.01+0.00 72.3%12 7.7+6.9 8.4+7.7 8.5+7.8
Planocera reticulata -15.37+0.20 8.60+0.08 69.5+2.1 7.8+6.1 10.1+7.9 11.1£8.2
Upogebia major —17.734+0.00 11.78+0.00 3.3+2.6 59.5+£10.6 19.1+14.4 17.1£12.6
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0"3C(%o) 0" N(%o) (%)
+SD +SD POM SOM
Alpheus distinguendus —17.36+0.00 14.17+0.00 45,4+8.6 18.9+16.2 16.6+15.0 16.2+14.7
Philyra pisum -16.31+1.34 11.55+0.11 49.3+£9.9 15.5+13.5 16.0+14.2 16.1£14.3
Hemigrapsus ~17.36+1.03 12.66+0.06 45.4+8.6 18.9+16.2 16.6=15 16.2+14.7
sanguineus
Pagurus japonicus —15.10+0.82 10.98+0.11 58.7£10.9 12.0+£10.7 13.0+11.6 13.1+£11.7
~ Macrophthalmus ~13.450.45 8.91£1.90 74.5£12.2 7.0+6.3 7.747.0 7.8+7.1
Jjaponicus
 Hemigrapsus ~15.78%1.15 10.84+0.52 5344103 13.9+412.2  14.7#13.1  14.8+13.2
penicillatus
Acanthogobius
. —15.31+0.88 11.33+1.40 57.0+10.7 12.6+11.2 13.5+12.1 13.7+12.2
flavimanus
: POM: ; SOM:
£3 FIOHEFEXAREENYBERIERR CCH 15
N R ER IR LE 1; n %6
13 15 . . . L i
Tab.3 o6 °Candd "N stabl@ isotope ratios of potential food 12k i A Vel -
sources of macrobenthos in the intertidal zone of Yangma L " 16T )—W
11k 10 _ 11 1
Island . 20 | 232 14
; ; 10f 17 s e
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+SD +SD S 9 a8 ] 9
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6 -
Porphyra sp. -21.17+0.80 10.82+0.20 5F 1
4 -
3 - £
.
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1|I.||I.|.I|I.|.|.I|I.I|I|I.I|I
Ulva lactuca ~10.56+0 36 8304142 —23-22-21 7207197187171;1671571471371271171079 -8
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Dictyosiphon 2
-16.20+1.11 7.20+3.48
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POM ~18.15+1.51 3.24+0.50 Fig.2 Thed"C-5"N plots of macrobenthos and potential food
source species in the intertidal zone of Yangma island in Summer
SOM -17.40+1.36 2.32+40.05 . :1. SOM; 2. POM; 3. ;4. ;5.
~17.300.00 2.30+0.00 ;6. i 7 ; 8. 9. ; 10.
s 11, 512, ;13 5 14,
; 15. ; 16. ;3 17. ; 18.
1.89( i 19. ; 20. 21, ;22.
)—4.00( , ; 23, ; 24. ; 25. ;
26. 3 27. ; 28. ; 29.
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3.16( 4) s 1 99%
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FOOD WEB STRUCTURE OF MACROBENTHOS IN THE INTERTIDAL ZONE OF
YANGMA ISLAND, YANTAI, CHINA

LIU Chun-Yun"?, JIANG Shao-Yu”?, SONG Bo’, YAN Lang"?, ZHANG Jian-She',
LI Bao-Quan®**, CHEN Lin-Lin**

(1. Zhejiang Ocean University, National Engineering Research Center For Marine Aquaculture, Zhoushan 316000, China; 2. Key
Laboratory of Coastal Biology and Bioresource Utilization, Yantai Institute of Coastal Zone Research, Chinese Academy of Science,
Yantai 264003, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for Ocean Mega-Science,
Chinese Academy of Sciences, Qingdao 266071, China)

Abstract To understand the nutrient relationship, food web structure, and their seasonal changes in major benthic
communities in Yangma Island, Yantai, Shandong, samples of macrobenthos, sediment particles (SOM), suspended organic
matter (POM), phytoplankton, and zooplankton were collected in the intertidal zone of the island in spring (March) and
summer (July) 2019. Stable isotopes of carbon and nitrogen in the macrobenthos were measured and analyzed. Results
show that the ¢"°C and "N values of macrobenthos were —20.23%o— —12.99%0, 5.32%0—10.45%0 in spring and
—21.91%0— —9.88%o, 7.01%0—14.17%0 in summer, respectively. The stable isotopes values were greater in summer than
those in spring, and the values of the same macrobenthos species changed seasonally. The trophic level of major
macrobenthos species in spring and summer was 1.98—3.49 and 1.89—4.00, respectively. The nutrient levels of the same
macrobenthos in two seasons showed no significant change (P>0.05). The nutrition delivery sequence from low to high
was filter feeding mollusk — polychaete — crustacean, which was consistent with the direction of energy flow.

Key words intertidal zone; macrobenthos; stable isotopes; trophic level



