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Applications of Stable Isotope Methods in Coral Reef Ecosystem Studies
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Abstract. There are more and more applications using stable isotope technology in foodweb of
ocean ecosystem studies. As a typical example, coral reef ecosystem and its fishes were chosen as
the study object. Fish samples were sorted and analyzed to make sure which trophic levels they
belonged to. The results showed that there were big spans in §13C values andd15N values. §13C
values were from -20.98%o to -9.05%0,015N values were 11.66~18.15%o. It seemed it was more
enriched of 613C and 315N values compared with other sea areas. Trophic levels were calculated
by 815N values. The results showed most of fish species in Xuwen Coral Reef were lower
carnivores and middle carnivores, the rest were omnivores and higher carnivores. In all fish species,
more than a half were lower carnivores, which accounted for 70 species and for 52% of the total
species. 47 species belonged to the middle carnivores and accounted for 35%. The omnivores and
higher carnivores, respectively, accounted for 11,8 species and for 8%,5%. Furthermore,54 fish
species were chosen to compared with those that analyzed by gut-contents analysis. About 85% of
the fish species differed less than 0.5 trophic level by 2 methods. It is recommended that stable
isotope analysis method can be a useful tool for ocean food web.
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Figure 1. map of sampling area in the Xuwen Coral Reef
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Table.1 §°C and 8"°N value spans of fishes in the and other sea areas
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Table 2. 8"*C ,8"°N values and trophic levels of fishes in the Xuwen Coral Reef

R 2. ARIAIHAEAAN) S5C . 3N AH. EIRGUIAE i En

B 2K 8 13C 18/%o 8 N {E/%0 trophic levels n
species 8 13C values/%o 8 1N vlues/%o o P EE
spans average
1 /INHEfE Cypselurus brevis -17.40 11.66 1.41 1.41 1
== 3151 3 i ik
2 TP BRI Caranx -16.45 12.24 1.64 164 1
coeruleopinnatus
3 #9 ¥ T4 Siganus fuscescens -15.47~-12.36 12.14~13.01 1.60~1.95 1.78 2
4 U5 4515 Zebrias quagga -15.99 12.68 1.82 1.82 1
5 *J+ Rhabdosargus sarba -15.07 12.82 1.87 1.87 1
54 idotri
6 R ALU A Lepidotrigla -16.22 13.12 1.99 199 1
marisinensis
iy fi
712 Pﬂ‘iﬁ?,@ Monacanthus 15.11 13.20 200 202 1
chinensis
-
8 FFI% %m;}(‘zgﬁh"rham"hus 117.94~-1658  13.28~1333  2.06~2.08 207 2
9 LI FE 1 Trypauchen vagina -17.50 13.38 2.10 2.10 1
29 426 2 (40 46 Calliuri
10 22683 2 (fa.47)Calliurichthys 1282 13.46 213 213 |
dorysus
11 Bt Hemiramphus far -15.98 13.54 2.16 2.16 1
12 %% J5%:45 Brachirus orientalis -11.21 13.65 2.20 220 1
13 T BEd T4 Siganus oramin 215.92~-14.09  13.20~1429  2.02~246 223 3
14 FMIEAT Chaetodon modestus -15.19 13.81 2.27 2.27 1
15 HBFfE Leiognathus daura -16.78 13.87 2.29 2.29 1
16 FHBAR 7 Gerres lucidus -16.87~-16.43 13.75~14.09 2.24~2.38 231 2
; T NAS
17 e AN A Al Stolephorus 14.66 13.96 233 233 1
commersonii
18 FEBlfiF Leigonathus equulus -11.86 14.13 2.40 2.40 1
ot
19 HACT BRI Gerreomorpha 1503 1303 13051481 204267 241 2
japonica
G it
20 P3R5 Eleutheronema -1530~-1431  13.39~1554  2.10~2.96 243 3
tetradactylum
21 #8542 Chorinemus -16.44 14.29 2.46 246 1
hainanensis
1 ki 4 o e :
22 ByRAIAA H # Umbrina 16.17~-13.80  1424~1467  244~261 253 2
russelli
23 K 4Rt Gerres filamentosus -15.27~-12.84 14.03~15.03 2.36~2.76 2.57 3
24 B/NS T £ Sardinella jussieui  -15.48~-14.50  14.53~14.71  2.56~2.63 260 2
25 SR Plectorhynchus pictus -14.05 14.72 2.63 2.63 1
26 K ARt Thryssa setirostris -14.88 14.03~15.27 2.36~2.85 2.64 4
27 ALY Gerreomorpha poeti -15.92~-13.11 14.43~15.18  2.52~2.82 2.67 2
28 444 Scatophagus arus -15.08~-14.18 12.95~15.93 1.92~3.12 2.67 5
f
29 fL.8 Cymbacephalus -13.30 1481 2.67 267 1
nematophthalmus
K fis idotri
30 Mﬁnél.ﬁﬁf_h Lepidotrigla 15.86 14.86 269 269 |
micropterus
31 =P A Halichoeres J16.11~-13.11  14.46~1539  2.53~2.90 273 2
nigerscens
32 % Muraenesox cinereus -16.31~-14.78 14.88~15.22 2.70~2.83 2.77 2
33 Ef1 &) Tlisha indica -1743~-1602  14.72~1547  2.63~2.93 278 2
34 Z i Sillago sihama -16.92~-14.15 14.91~15.25 2.71~2.84 2.78 3
35 1t fifi Anguilla marmorata -10.65 15.13 2.80 2.80 1
36 g ifE(fafi)Callionymus -15.61 15.13 2.80 280 1

marisinensis
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37 2275 ANkl Stephanolepis
cirrhifer
38 J¥3kf4 Harpodon nehereus
39 7Rl Dasyatis akajei
40 ¥ th 3l £ Nibea chui
41 P Solea ovata
42 H[HH Pampus chinensis
43 fifi Platycephalus indicus
44 FEARE Mt Stethojulis kalosoma
45 JRMEAT Dasyatis zujei
46 ) B % Gymnothorax reevesi
47 4R #5 Pampus argenteus
48 i G4 £, Halichoenrs hyrtli
49 M T i Cynoglossoides
melampetalus
50 gt Arius sinensis
51 #i7 E2 8 Hapalogenys
mucronatus
52 s A BE i Epinephelus
malabaricus
53 W2 Atule kalla
54 BUAFHE MRS Scolopsis
monogramma
55 W Kk Thryssa hamiltonii
56 K225 Alectic indica
57 4/ N> Stolephorus
chinensis
58 MEBEEAE Upeneus tragula
59 7\ HififEfil Upeneus
moluccensis
60 JCBEF AT £ Tylosurus leiurus
61 K3 fh Pseudosciaena crocea
62 4 5l Terapon jarbus
63 BLfi Sillago maculata
64 T¢ R HEAT Gymnura poecilura
65 /Nii {1 Eupleurogrammus
muticus
66 A ifi& Oxyconger leptognathus
67 Vbl Lepturacanthus savala
68 41 57 1A% Pisoodonophis boro

-16.43~-14.98

-17.13~-13.58
-15.44~-14.04
-14.80
-14.53~-11.73
-15.23
-15.61~-13.86
-11.68
-13.80~-13.60
-14.09~-13.04
-20.40~-14.39
-11.46

-15.47
-17.97~-12.57
-16.55~-14.22

-11.03
-16.43~-14.92
-13.19

-17.19~-16.34
-13.64

-14.75
-15.35~-9.05
-14.78

-13.00
-18.71~-14.72
-20.98~-12.00

-10.74

-12.86

-17.32~16.62

-13.84
-18.25~-14.49
-15.17

14.65~15.62

13.83~15.73
14.64~15.79
15.27
14.98~15.52
15.35
15.03~15.79
15.49
15.44~15.71
14.75~16.44
14.85~15.96
15.69

15.77
14.58~16.43
14.88~16.65

15.87
15.79~16.13
15.98

16.00~16.05
16.11

16.15
14.97~17.02
16.25

16.26
15.54~17.12
14.60~17.34

16.69

16.77

15.97~18.13

17.13
17.19~18.15
18.02

2.60~2.99

2.28~3.04
2.60~3.06
2.85
2.74~2.95
2.88
2.76~3.06
2.94
2.92~3.03
2.64~3.32
2.68~3.13
3.02

3.05
2.58~3.32
2.70~3.40

3.09
3.06~3.20
3.14

3.14~3.16
3.19

3.20
2.73~3.55
3.24

3.25
2.96~3.59
2.58~3.68

3.42

345

3.13~4.00

3.60
3.62~4.00
3.95

2.80

2.81
2.83
2.85
2.85
2.88
291
2.94
2.98
2.98
2.99
3.02

3.05
3.06
3.07

3.09
3.11
3.14

3.15
3.19

3.20
3.21
3.24

3.25
331
3.35
3.42
3.45

3.57

3.60
3.80
3.95
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Table 3. comparison of the stable isotope analysis and the gut content analysis method

K 3. RUEFM R NES B EMANHET A RN LR

U S Bawoairas 8N T A 7 T
species results from gut content analysis results calculated by 8"°N values
1 #93 F£4 Siganus fuscescens 1.6 1.78
2 *Ji Rhabdosargus sarba 2.1 1.87
3 HA R Gerreomorpha japonica 23 241
4 HICRIZ04 . Umbrina russelli 2.3 2.53
5 R [K/hyb T Sardinella jussieui 2.3 2.60
6 JHBELL IR A Lepidotrigla micropterus 23 2.69
7 HBER S Gerres lucidus 24 231
8 Z1kfi Sillago sihama 2.4 278
9 W12 Atule kalla 2.4 3.11
10 KAk fi¢ Thryssa setirostris 2.5 2.64
11 fifi Platycephalus indicus 2.5 2.91
12 FEECA4HT /N A £ Stolephorus
Fﬁmmcror’njmé\rsonii b 26 2.33
13 HAEfEfis Arius sinensis 2.6 3.06
14 Y A% Thryssa hamiltonii 2.7 3.15
15 575 il Upeneus moluccensis 2.8 3.24
16 J£3kfh Harpodon nehereus 3.0 2.81
17 RMEHT Dasyatis zujei 3.0 2.98
18 K3 fi Pseudosciaena crocea 3.0 3.31
19 2%kl Terapon jarbus 3.0 3.35
20 41X 548 Pisoodonophis boro 3.0 3.95
21 Kt Saurida elongata 3.2 3.10
22 43k ff Scatophagus arus 34 2.67
23 i Muraenesox cinereus 34 2.77
24 3575 41 B4 Epinephelus malabaricus 34 3.09
25 4 #ifiE Oxyconger leptognathus 3.4 3.60

M3 AT Y, BT R R WA S ARG E S 0 Wi I 1 4 RAT ARG (0 — 0k
Xof AL 38 ¥ PT LU A HC 1 25 PRI, £ 84% 1 SR F W A 532 23 1 45 SR AE 0.5 A
EREMRERE AN 8, RGO EMRZEHERT 0.5 NMEFRH. EAZE ERIRILF A
T AR B TR SR A A AT I AT O 1 T A SRR A U 07 38 55 B Ak 1
EArr B IRRIOCR, SISt sl o b T AR E IR g 75— rThE
(RIS RAEREAR AT A I E MR BT A2, R, TREA LRI E TR LS
B‘JE‘%[T%O W, BEYNIRAEEER B SR, B A TE IR AE, X ARAT T REE AL
Pl 7=

4. 18

gtz 5 NP0 LS (K K AR E S R LT T PC/PCIE MR, RILN AL T &4
VOO JEG 0 A 00 38 B v ) A P A AP e B PO SRR, o IR 324 T 1
FRPALE G TS R A BB SR, 8V CAEIR NN (-20.98%0) 58" C{H
ORI FE BT (-9.05%0) H IR CFEIMED HAMZE0.144%, PIMEHL)E T A ek ek,
DRI, AR SO FS PO V345 £ IS 3R 2 o 5 B et e I S £ 45 1108 1 C A - 80 Bt
FIRGM T B, x5 5 A NUOE R 28 TR A NPIE g 10 i 2400 S Hobson % A P4
FEALVKPEMF R — B0 NS PCEAEM LIPS R G h IR A R 1) s R H
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AL BAEREAT I . — R AE S RGP R AEATAE . MR R7 80 (00 17 T S W sl e W S 2530 9
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SERAN Z AP 10.64%0, LLAE b THE0E FR 90 1 L 26 (H (baseline) . SC T34k 8N i
(f134%, Vander Zanden %5 AR Cabana 25 A\P7 8 BRiIX — 2840 90 30 2% 4 10 [ 37 25 Ak
ATHELRREIE, J5 A 3 6 Er WS 14 )07 254 AR A Y B AR R /N o 45 4 g 252 6 s DL g
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AT 8 N A, T SRR DA b SR el ] 2 36 AR K PRI 22, T A S B8 4557 i 5 )
() 8N P AH Ak Ty e b 5 g 2 iy ), B DA, T RAA K SR 30 sh A0 1 ) 7 22 P S 1
AV S FAL B IR A S A E .

T 58 R 28 4y ATy EAR F v ot 3 12 22 R 25 LU (B S W A Y [R) 46y 25 PO AH T 1) Ji D) o
UMW kIR, BETTRGE vk, RESEMERA R S L A s B R B
SEFR AL T, W AE YK I A e S B R 45 B AR A SCRR e R VRS B S W v T
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