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Fig.1 Location (a) and plan (b) of the Keyakekuduke Beacon Site
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Fig.2 Coprolite samples diagram of Keyakekuduke Beacon Site
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Table 1 Coprolite samples information of Keyakekuduke

Beacon Site
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Fig.3 Distribution of steroid content in modern feaces
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Fig.4 Relative content of typical steroids in coprolite samples
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Fig.5 Steroid content in animal feaces

MFAE T A E IS, o 478 R R i
N Sa-fS kel . R, 7EFIF SR A iR 25
A B, B R A IR E L

FLAE 1996 4, Leeming 25 HtAIFH 5p- 4 beliz
AL T A T FRAX ) NSRRI A a3 (N>
0.73; FENYI<0.38)(FK 2), U E P ER:
ASE (R DIFFEIX—HE; Prost 5 KD
(A S Sp- (S e RE I B st FERHI L
FIHT X0 SR ash Y, R E s
FATFEM S R E izl & T 1.2, (A F8E
HHiZ RPN 3.0997, BB & T HAL S & 5hy,
BP LR efiih A S BN R Sp- 1 il O
HHE TR RSP TE N B =R A°- 8 B
TRy 5B~ 558 e B (R TR AR, DRI b R 2R St v 1) 655 2k
G LR ERE N F, B AASSCHE tH EE R ITTA T-1X 45
RFEYFEECK 2D,

RIEA R VLT S RUEMFRE S &
AT CE 4), 854 310 A A DL T A G 115
AT A 4), R FE 5 I A SRR
1T 7 HEWT: YKT-1 F1 YKT-4 28 rh &8 L
FERH, FR R T #e>0.73, Kk, H#E
HON NI ZAE . YKT-2 27 vh 30 56-5 8 k5
B AR H, EER TN 0.380 6, 774 Ty R 25 (1 &5
FALEYIRRAE, B2 A AR R o030, HEH
R FEAH . YKT-3. YKT-9 #8640 A ke b £4°-8
MR, AR L EERIME AR T A 264 A RE
P B HEW H O R KB W FEfE . YKT-5. YKT-6.
YKT-7. YKT-8 A A it A i 5 B o 3 22400
B, L T BMEL/N T 0.38, AR 280 aRE
A — LRI, HE R DA 8 S A S
. G5BT, N YKT-5 N3,

42 BSRUEWERIPOANRL SR HEESIRIA

N A FER (YKT-1. YKT-4) 284k &4
PR 2R B S B, X5 AR Rt A

2 ATRUARBIZCA R SR AR

Table 2  Steroid ratios used to detect and identify coprolite samples
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Table 3  Steroid ratio values for modern feaces

w5 F(n=6) H(n=5) B(n=3)
I 0.3162 (SD=0.0730) 0.2517(SD=0.0269) 0.2471(SD=0.0548)
I 1.2641 (SD=0.4242) 1.3233 (SD=0.2828) 3.0997 (SD=0.6758)
I 0.9211 (SD=0.2864) 0.6413(SD=0.0317) 1.2084 (SD=0.1958)
IV 3.7144 (SD=1.2405) 3.4893(SD=0.3232) 4.1625(SD=0.7054)
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Table 4 Steroid ratio values for coprolite samples

H'T YKT-1 YKT-2 YKT-3 YKT-4 YKT-5 YKT-6 YKT-7 YKT-8 YKT-9
I 0.7471 0.3806 0.1401 0.7262 0.2199 0.1925 0.2689 0.3159 0.8677
II 0.9238 3.4904 10.4042 1.2220 1.0469 0.7305 2.0067 1.6989 2.7142
il 1.6849 2.4592 0.4168 3.4792 0.9911 1.6879 1.2942 1.5497 0.1332
v 0.5932 1.8924 0.6634 0.7143 3.4129 5.0611 1.7759 6.4796 0.1789
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Animal utilization revealed by lipid records of coprolites at Keyakekuduke
Tang Dynasty Beacon Site, Xinjiang

Huang Youliang', Hu Xingjun™, Dong Weimiao®, Li Zhilun', Chen Lin',
Yang Rui', Cao Kaiyu', Lu Yongxiu', Zhou Aifeng'

(1. Key Laboratory of Western Environment, Ministry of Education, College of Resources and Environment, Lanzhou University,
Lanzhou 730000, Gansu, China; 2. School of History, Xinjiang University, Urumqi 830046, Xinjiang, China;
3. Institute of Cultural Relics and Archaeology of Xinjiang Uygur Autonomous Region, Urumqi 830011,
Xinjiang, China; 4. Department of Cultural Relics and Museum Studies & Institute of Scientific and
Technological Archaeology, Fudan University, Shanghai 200433, China)

Abstract: Beacons, also known as “Fengsui”, represent a key manifestation of the central Chinese dynasties’
ability to exert control over frontier regions. The Keyakekuduke Beacon Site, located in Yuli County, Xinjiang,
was an important military outpost in the border areas of China during Tang Dynasty. Excavations at this site
have provided valuable artifacts, which offer significant insights into the military organization, institutional
frameworks, and daily life of soldiers during various historical periods. These artifacts are crucial for recon-
structing how the Tang Dynasty administered and defended its frontier regions. In this study, gas chromato-
graphy-mass spectrometry (GC-MS) was employed to analyze sterol compounds extracted from 9 coprolite
samples discovered at the Keyakekuduke Beacon Site. Sterols, as lipid biomarkers, are useful indicators for
identifying the presence and types of animals in archaeological contexts. The analysis of these sterols can re-
veal the diet, species, and potentially the role of animals in historical human activities. By comparing the sterol
profiles obtained from the coprolites with modern herbivore fecal sterol compositions, the origins of the coprol-
ites were examined in detail. The analytical results indicate the presence of sterol markers consistent with herb-
ivores, specifically horses and sheep, as well as omnivores such as canines. This suggests that various animals
played distinct and significant roles in the daily life and military operations at the site. Horses, given their mo-
bility and endurance, likely served crucial roles in transportation and logistics, possibly carrying both person-
nel and supplies across the challenging terrain of the frontier. Their presence is consistent with the known milit-
ary practices of the Tang Dynasty, where cavalry units were a vital component of military strategy, especially
in remote border regions such as Xinjiang. Canines, on the other hand, were likely involved in security-related
tasks. This study confirms that for sites with poorly preserved skeletal remains, using coprolite lipid records to
determine the types of animals present in the site can help understand human utilization of animal resources.
While for sites with well preserved skeletal remains, the conclusions drawn by the two independent methods

can also be mutually confirmed.

Key words: Keyakekuduke Beacon Site; coprolite; steroid biomarkers; Zooarchaeology
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