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Food sources of fish and macro-invertebrates in a tropical seagrass bed at Xincun

Bay, Southern China
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2 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract; Seagrass beds are highly diverse and productive ecosystems, and are well-known as one of the most economically
valuable ecosystems on earth. They provide food and habitat for numerous fish and invertebrate species. Based on present
knowledge, the stability of the species communities living in seagrass beds is largely depending on the availability of food,
therefore studying the food sources and trophic structures of the living components within seagrass beds is very important for
understanding the dynamic process and the sustainability of seagrass ecosystems. So far most publications are focusing on
seagrass food webs in temperate regions, such as Mediterranean Sea and the western Australia, and little information is
available of those seagrass beds located in tropical-subtropical areas including southern China.

This paper, using the stable carbon isotope analysis method, attempts to identify the main food sources for fish and
macro-invertebrates living in a mixed-species tropical seagrass bed at Xincun Bay, southern China, and mainly focuses on
their 8" C values. The 6" C values of the studied organic sources range from —16.9%o to — 6. 8%o, with seagrass leaves and
leaf litter being the most " C-enriched sources ( —7.8 +0.2)%c, POM ( particulate organic mater) being the most "C-
depleted source ( —16.9 +0.2) %o, and seagrass epiphytes ( —12.0 £0.9)%0) and SOM ( sediment organic matter )
( =13.2+0.2) %0 having 8" C values in the middle. Three studied seagrass species, Thalassia hemprichii, Enhalus
acoroides and Halodule uninervis , have 8" C values of ( =8.9 +0.1)%0, ( —6.8 +0.4)%0 and ( —8.4 0. 1) %o,

respectively. The studied 12 invertebrate species have 8" C values ranging from —12.5%0 to —6.4%c, and the studied 13

E&TH: FHRK A KRB E (40776086) 5 FEELE B i 16 5 78 FF 58 5T SUSAT 300 H (LYQY200706 ) 3 56 A5 [ 30 18 10 %l 5/ & BRIF B 3k 4
( UNEP/GEF) i H ( UNEP/GEF/SCS/ Chi/MoU2¢)

%5 H #5:2010-08-17; &iT HH1:2010-12-14

# M iHAEH Corresponding author. E-mail; xphuang@ scsio. ac. cn

http://www. ecologica. cn



32 s % R 31 4

fish species have 8" C values between —15.4%0 and —8.5%0. The above experimental results suggest that the 8" C values
of different components from the seagrass bed are significantly different and therefore they can be used as tracers to identify
the food sources for different creatures living in seagrass beds.

Using 8" C values as references, we then estimate the contribution of four components as food sources for some animal
species (including fish and macro — invertebrates) living in Xincun Bay seagrass. IsoSource modeling suggests that the
contribution of POM as food sources for three planktonic fish Hypoatherina valenciennet, Sardinella zunast and Stolephorus
spp. are 48% —79% , 42% —T7% and 59% —84% , respectively. Epiphytes and SOM are the main food sources for four
studied bivalves which have similar 8" C values. Seagrass-originated materials are the dominant food sources for the studied
12 animal species, includesing sea urchin ( Hemicentrotus pulcherrimus) , polychaetes ( Dasybranchus caducus and Marphysa
sanguinea ) , crustaceans ( Penaeus monodon, Metapenaeus sp., and Thalamita danae) and some fish species. The
IsoSource modeling results also indicate that seagrass-related materials contribute 14% to 49% of the food sources for
studied two crabs ( Thalamita stephensoni and Portunus pelagicus) whose 8" C values are between —11.1%0 and —9.9%o,
and other four fish species ( Terapon theraps, Gerres lucidus, Parascorpaena picta, and Ambassis kopsii) whose 8" C values
are between —11.4%o0 and —10.2%o. Overall, this study shows that seagrass is the most important food source for fauna

species inhabiting in seagrass beds.
Key Words: seagrass; carbon stable isotope; food sources; fish; macro-invertebrate
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AR At 5 /N T £ ( Sardinella zunasi ) FI/N S B TR TR K, 2400 42% (B H B Fh 2 0 ok e
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P IR DTER AL K, B AR DT RR 48 5 50% 5 53 A XE 6 R Wy, 0 4G — L6 28 Bl 2 QA Vg 4R 18 ( Portunus
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Table 1 8% C values of organic sources in the seagrass bed

H UK Organic matter sources n (8"C +SE) %0

Z&H#E Thalassia hemprichii 3 -8.9+0.1c¢
ZRKVEREE Thalassia hemprichii leaf litter 3 -8.10.1 abe
B Cymodocea rotundata 3 -8.4+0.1 be
T ELREIE Cymodocea rotundata leaf litter 3 -7.5+0.1 ab
B Enhalus acoroides 3 -6.8+0.4 a
I ET)E Enhalus acoroides leaf litter 3 -7.2+0.2 ab
[k A= 32 Epiphytes 2 -12.0+0.9d
YUY HLIT Sediment organic maiter 3 ~13.2+0.2d
BVERI A YL Particulate organic mater 3 -16.9+0.2 ¢

KPAR/NEFRFRR2ZERBE (P <0.05)

®2 BERHEEENSSCHE
Table 2 "3 C values of consumers in the seagrass bed
Y% Animal species n (8°C + SE) %o
KBTCEHESNY) Macro-invertebrate

3G HH Hemicentrotus pulcherrimus 3 -7.0+0.2
JE68 4% Dasybranchus caducus 3 -6.4+0.2
Ji - B Marphysa sanguinea 3 -9.2+0.0
BEFTHFUR Penaeus monodon 3 -7.4+0.1
FIXTER Metapenaeus sp. 3 -9.4+0.2
/DG A IE Thalamita danae 2 -9.0+2.3
RLFE 2 IE Thalamita stephensoni 3 -9.9+0.4
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1 PRGOS A I R BTV T R 0 2 N R TE A ME S v U 35
S FPZE Animal species n (8"C +SE) %o
TCVGEHR T8 Portunus pelagicus 3 -11.1+0.8
B0 Scapharca broughtonii 3 -11.9+0.1
RS 0A Trachycardium flavum 3 -12.1+0.0
ZRHRIA Tapes literata 3 -12.3 0.1
BRI Modiolus philippinarum 3 -12.5+0.0
£ Fish
BG4 Siganus oramin 2 -8.5+0.1
ANWEE Terapon jarbua 2 -8.6+0.8
BRI R A0 Yongeichthys criniger 3 -8.7+0.6
SIEE I Lujanus fulviflamma 4 -8.6+0.2
BT Lethrinus nebulosus 3 -8.7+0.3
i) Terapon theraps 2 -11.4+0.4
FHRER DY Gerres lucidus 3 -11.4£1.0
Bz Sillago maculata 6 -9.8+1.1
AR RS il Parascorpaena picta 3 -10.2 +0.8
i BB 8 Ambassis kopsii 1 -10.4
H AR Hypoatherina valenciennei 3 -15.0+0.3
B/ NS T 4 Sardinella zunasi 3 -14.8 £0.7
JINASHh Stolephorus spp. 2 -15.4+0.2
R3 ANBENEEERRIEKASER %
Table 3 The ranges of possible contribution of 4 primary food sources to the carbon assimilated by animal species
EIE/ELES EHE Wi A 2k TURYIA DL BT BURLAT HLS
Animal species Seagrass Epiphytes SOM POM
KEITCHHE DY) Macro-invertebrate
LA Hemicentrotus pulcherrimus 96—98 0—4 0—3 0—2
JEH8TE Dasybranchus caducus 100 0 0 0
Jiit 25 B Marphysa sanguinea 66—85 0—34 0—26 0—15
BETTRTUF Penaeus monodon 88—94 0—12 0—10 0—6
HXTHR Metapenaeus sp. 61—82 0—39 0—30 0—18
PR 2B Thalamita danae 71—87 0—29 0—23 0—13
RUAE 2B Thalamita stephensoni 49—77 0—>51 0—39 0—23
TCVGEIR T Portunus pelagicus 21—64 0—79 0—62 0—36
Wil Scapharca broughtonii 2—55 0—98 0—76 0—45
SNBSS0 Trachycardium flavum 0—53 0—98 0—380 0—47
ZRHRME Tapes literata 0—51 0—94 0—84 0—50
IR TS Modiolus philippinarum 0—48 0—90 0—87 0—52
15 Fish
WEBEE 10 Siganus oramin 83—92 0—17 0—13 0—8
B8 Terapon jarbua 80—91 0—20 0—15 0—9
2 BEMIBE PR 2. Yongeichthys criniger 78—90 0—22 0—17 0—10
A Lujanus fulviflamma 80—91 0—20 0—15 0—9
F BT Lethrinus nebulosus 78—90 0—22 0—17 0—10
i) Terapon theraps 14—60 0—86 0—67 0—40
BLBURSS Gerres lucidus 14—60 0—86 0—67 0—40
BitfE Sillago maculata 52—78 0—48 0—37 0—22
AR il Parascorpaena picta 42—74 0—58 0—45 0—26
o B £ Ambassis kopsii 37—71 0—63 0—49 0—29
H AR Hypoatherina valenciennei 0—21 0—39 0—52 48—79
FH /NPT 14 Sardinella zunasi 0—23 0—43 0—58 42—717
I Stolephorus spp. 0—17 0—31 0—41 59—84
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