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Abstract: In recent decades, stable isotope techniques have been increasingly applied in studies of the diet and trophic
structure of birds. Understanding avian diets is critical for the rehabilitation and conservation of endangered bird species,
especially for waterbirds like Saunders’s Gull. The Shuangtaihekou National Nature Reserve accommodates the largest
breeding population of Saunders’s Gulls in the world, and the gulls breed in the reserve’s man-made wetlands. The objective
of this study was to determine the diet composition of Saunders’s Gull, using stable isotope analysis to ensure the best
management practices of this globally vulnerable species. A total of 213 samples of six potential dietary species, 10 fledgling
blood samples , and 27 and 17 feather samples from fledglings and adults, respectively, were collected. The results showed

that: (1) The stable carbon isotope signature (8" C) of feathers from adult and fledgling gulls were significantly different.
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The feathers of fledglings provided short-term feeding information at the breeding site, whereas the feathers from adult gulls
provided long-term information that also included feeding at stopover sites. (2) The 8”C and 8°N values of feathers from
diseased and dead birds were no different than those from healthy birds, and there was also no difference between the
isotope values of the blood and feathers of fledglings. Therefore, in future studies, we can conduct stable isotope analysis
using feathers from deceased birds, rather than taking blood and feather samples form healthy birds. (3) In addition, the
diet composition of fledglings revealed by blood samples was consistent with that revealed by feather samples. Bullacta
exarata and Nereis succinea were the main food sources, and each accounted for over 31.20% of the gull’s diet. The next
most important contributors were Synechogobius hasta ( 12.86%—14.49% ), Macrophthalmus dilatatum ( 8. 08%—
9.19%) , and Helice tientsinensis (6.00%—7.48% ). With continuous loss and degradation of natural wetlands, the results
also provide a scientific basis for the construction, restoration, and management of dietary species for breeding populations

of Saunders’s Gulls in man-made wetlands.
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Table 1 Mean and standard error of stable isotopes of potential food sources in Shuangtaihekou NNR

BEMELGE AR FasE R ZE Y Stable isotope signature

Food source and short name Sample size 83C/ %0 * 8" N/%o **
3 JP 5 -30.43+0.11E 10.83+0.39C
4 SC 4 -14.04+0.04C 11.72+0.18B
7 R 5 f XHY 5 -13.58+0.11B 14.1420.23A
Fi 5 RIREE DYX 5 -15.43+0.15D 9.70+0.22F
VIR NL 5 -11.57£0.52A 10.31+0.14D
KR A HX 5 -15.65+0.06D 4.92+0.29F

* IR 6 C HZ B 22 AR 5.3 (Fs 53 =3740.77, P<0.001) BHiE)5 19K E F -5 AN [R) 2275 21 18 22 53 AR W (P<0.01) | AH R R 22
SPERBE (P>0.05) 5 + * A EIRA 81N (28] 22 R 35 (Fs 03 = 582.90, P<0.001) , BUHE 5 By K 'S FRE A [ 3675 401 I 22 S M i 3
(P<0.01) ,MHFFRZFHEARRE (P>0.05)
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Table 2 Mean and standard error of stable isotopes of Gull’s blood and feather samples in Shuangtaihekou NNR

FasE R £ 5 Fledglings B Adult
Stable isotope signature 1L Blood (n=10) 37 Feathers (n=26) PI% Feathers (n=17)
8 C/ %0 SR Actual isotope signature -12.65+0.16 -11.34+0.15 -14.76+2.77
FEIEJE K% Adjust by fractionation -13.35+0.16 -12.85+0.15 -16.29+2.77
SN/ %o SEIEHE Actual isotope signature 13.79+0.21 15.48+0.21 14.87+2.15
B IE G404 Adjust by fractionation 11.39+0.21 11.81+0.21 11.20+2.15
ZE ERFRIEE, 41 S 8 IR B P E 5 e
FRE KRR R AH (87 C) 739 -13.35£0.16%0 .~ 12.85+
0.15%cH1-16.29+2.77%o, k7€ FF A ZAH (6 N) 4 7 -0
N 11.39£0.21%0.,11.8120.21%cH1 11.20£2.15%0( % 2) . _
ot 9 R RIR B R ERR AR R Z (87 C et N) o U
2R VR (5°C, F L =3.67, P=0.06; % |
85N F =137, P=0.25) RS HESH LW ERE 3
BRIFIR 2 (81°C) 22 R B (F, , =36.31, p<0.001) F& & 257, . . N,
R (3°N) SR B (F,=1.56,P=022). |77 Sy & Gmd O\
54 L S 2, 38 s 3 A, A R 5 9 1) 3 22 (2 T
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2.2 49 S R YR 4 E1 WETOEKBHEREEBERYN®C S NE

A0 AR 5 4% £ VR Y TR I L TR s v 7 Fig.1 6" C and 6 N of Gull's samples and food source in
) Shuangtaihekou NNR
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Table 3 Stable isotope analysis of blood and feather samples of fledglings in Shuangtaihekou NNR
ZA TR TR L) Proportion of each source/%

AR FET 4 I 4 Hr s F T PR ST Hr s R
Food source The result based on blood The result based on feather

Mean + SD 95% CI Mean + SD 95% CI
fisiE Jp 5.49+1.48 2.59—8.39 3.60+0.98 1.69—5.51
W SC 31.41£3.87 23.82—39.00 31.20+3.96 23.44—38.95
F RAF A XHY 12.86+2.92 7.12—18.59 14.49+3.42 7.80—21.19
o B RARE DYX 9.19+2.31 4.67—13.71 8.08+2.09 3.98—12.17
JeIZ NL 33.57+3.94 25.85—51.30 36.64+4.36 28.10—55.17
KL% HX 7.48+1.89 3.78—11.18 6.00+1.54 2.97—9.03
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N7 FEARIAR e 1, A SRk 4 v o B KRR Fig.2 Box plots of the contribution of each food source for blood
RSO o AR —T 30 PSR 2 KR and feather of fledglings in Shuangtaihekou NNR( SIAR)
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o = EE A IR AL RN TR R

7% JRE S| P R o B A A K e 49 v O B (LA R SR Ik (4 98 R A A R 22 AR R SR AT 5 A B
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