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Abstract

The arid climate of many regions within Central Asia often leads to excellent archaeological preservation, especially in sealed funerary contexts, allowing
for ancient DNA analyses. While geneticists have looked at human remains, clothes, tools, and other burial objects are often neglected. In this paper,
we present the results of an ancient DNA study on Bronze Age leather objects excavated from tombs of the Wupu cemetery in the Hami Oasis and
Yanghai cemetery in the Turpan Oasis, both in Xinjiang Uyghur Autonomous Region of northwestern China. In addition to species identification of goat
(Capra aegagruslhircus), sheep (Ovis orientalis/aries), and cattle (Bos primigenius/taurus), mitochondrial haplogroups were determined for several samples.
Our results show that Bronze Age domesticated goats and sheep from the Hami and Turpan oases possessed identical or closely related haplotypes to
modern domestic animals of this area. The absence of leather produced from wild animals emphasizes the importance of animal husbandry in the cultures

of Wupu and Yanghai.
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Introduction

Sheep, goat, and cattle were domesticated in the Fertile Crescent
of southwest Asia at around 10,000 years ago (Tapio et al., 2006;
Zeder, 2008), from where they spread across Eurasia, entering
northwestern China about 6000-6800 years ago (Lv et al., 2015).
Note that calendar ages are consistently used in this study, unless
stated otherwise.

The 1st millennium BC graves of Wupu and Yanghai in the
Hami and Turpan oases, respectively, of the Xinjiang Uyghur
Autonomous Region have yielded well-preserved human mum-
mies as well as tools, clothing, and other mortuary offerings
(Beck et al., 2014; Guojia Wenwuju, 2012; Xinjiang tu lu fan xue
yan jiu yuan and Xinjiang wen wu kao gu yan jiu suo, 2011).
Their leather coats, bracers, and quivers provide a valuable tool
for identifying the domesticated and wild animals, which were in
human use during this time. Although some of the leather samples
have been identified as sheep-derived before DNA studies, due to
the presence of wool, other samples were heavily processed pre-
venting a reliable wool/hair identification. Since the extremely
arid taphonomic conditions of Xinjiang are favorable not only for
leather but also for DNA preservation (Li et al., 2010, 2011),
determining the species of origin using mitochondrial DNA geno-
typing is a promising approach.

Previously, DNA was extracted successfully from ancient
leather and parchment samples in only a very few cases (Hofreiter
et al., 2015; Poulakakis et al., 2007; Schlumbaum et al., 2010;
Teasdale et al., 2015; Vuissoz et al., 2007). Tanning and dyeing

during the processing of hides often heavily degrade DNA (Brandt
et al., 2011; Vuissoz et al., 2007) or may even introduce contami-
nations using animal brains as a tanning agent (Schlumbaum
et al., 2010). In this study, we used sequences of two mitochon-
drial genes cytochrome b and control region to determine the spe-
cies of origin and their mitochondrial haplogroup, addressing the
biogeographic origin of animals.
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Materials and methods
Sites and samples

The Yanghai cemetery (Figure 1) is an archaeological site located
in a present-day gravel desert (Jiang et al., 2006; Xinjiang tu lu
fan xue yan jiu yuan and Xinjiang wen wu kao gu yan jiu suo,
2011) in the northeastern part of theTurpan (also known as Tur-
fan) Oasis, c. 43 km southeast of the city of Turpan. The climate
of this area is extremely continental, with cold dry winters, hot
dry summers, and seasonal temperature amplitude of above 70°C
(Domrés and Peng, 1988). Annual precipitation is below 50 mm,
everywhere outside the mountain ranges. The continual aridity
ensures very good preservation of all types of organic materials,
even over several millennia (e.g. Beck et al., 2014; Wagner et al.,
2009). Archaeological excavation conducted at the Yanghai cem-
etery has shown that it is relatively large (about 54,000 m?) and
was used for a long period, starting in ¢. 12th century BC until c.
2nd century AD (Kramell et al., 2014; Xinjiang tu lu fan xue yan
jiu yuan and Xinjiang wen wu kao gu yan jiu suo, 2011). Excava-
tions of the individual tombs have shed light on the subsistence
strategy of the people buried there. However, to date only a hand-
ful of these data have been published (Beck et al., 2014; Jiang
etal., 2006, 2007, 2009; Kramell et al., 2014).

The Wupu cemetery (Figure 1) is known mainly for its well-
preserved mummies (Wang, 1999). The site is named after Wupu
village, located about 60 km west of Hami, an important oasis on
the ancient Silk Road, northeast of the Tarim Basin. The dry con-
tinental environments around Wupu are similar to that of Yanghai.

- 50°
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Figure 1. Map showing the main physiographic features of the
Xinjiang Uyghur Autonomous Region in northwestern China and
the location of the Yanghai and Wupu archaeological sites northeast
of the Tarim Basin.

Table |. Leather sample data and sequencing results (cf. Figure 2).

The graveyard, consisting of 114 graves, was excavated during
several campaigns (the last in 1991) by the archaeological team
from the Hami Museum and revealed numerous mummies and
artifacts assigned to the Bronze Age (c. 15th—8th century BC).
Since a comprehensive excavation report has not yet been pub-
lished, objects hosted in the museum partly lack a clear burial
context and tomb identification.

Samples used for the DNA analysis were provided by Chi-
nese cooperation partners representing the Chinese Academy of
Cultural Heritage, Xinjiang Uygur Autonomous Region Bureau
of Cultural Heritage, Xinjiang Institute of Archaeology, the
Bureau of Cultural Relics of the Turpan Prefecture, and the
archaeological museums in Hami and Turpan, which host archae-
ological objects from Wupu and Yanghai, respectively. In April
2013, leather artifacts were sampled for this study, within the
framework of the Chinese-German Silk Road Fashion research
project. In total, 10 selected samples (Table 1) represent one or
two tombs from Wupu, excavated in 1986, and one tomb (M195)
from Yanghai, excavated in 2003. The Wupu objects include two
leather coats, sewn together from several smaller pieces of
leather that were sampled separately with wool/hair still attached
to the inner surface (Figure 2a and b). Whether they were found
in one or two tombs in the Wupu cemetery could not be estab-
lished based on the excavation records. The Yanghai objects con-
sist of two leather sheaths for a bow and arrows (Figure 2¢ and d)
and a short leather bracer (Figure 2e¢). Short-living herbaceous
plant remains (Table 2), associated with the leather fur coat num-
ber 86HWM:2-00752 from Wupu, were radiocarbon dated to
2515430 (Poz-57373), 2480+30 (Poz-57371), 2470+30 (Poz-
57374), and 2465+30 (Poz-57375) '“C years before present
(BP). Being converted to calendar years using the OxCal soft-
ware (Bronk Ramsey, 2013) and IntCall3 atmospheric curve
(Reimer et al., 2013), these dates translate to 762—-541 BC (95.4%
probability range of the four combined dates). The thread, with
which the leather patches of coat number 86HWM:1-00751 were
sewn together, was radiocarbon dated to 2500+30 (Poz-72755)
14C yr BP (i.e. 788-537 BC, 95.4% probability). One of the
leather samples analyzed in this study from tomb Yanghai M195
was radiocarbon dated to 2475+30 (Poz-76927) '“C yr BP. Cali-
brated to calendar years, this date represents the interval 771—
431 BC (95.4% probability range). Our results suggest that the
leather fur coats number 86HWM:2-00752 and 86HWM:1-
00751 from Wupu and the tomb M195 objects from Yanghai rep-
resent broadly the same time interval at c¢. 8th to 5th century BC
(95.4% probability range). The calibrated radiocarbon ages of
the analyzed objects from Wupu are younger than the ages previ-
ously suggested by the excavators based on typological associa-
tions. However, three dates obtained on wood samples from
other tombs (Table 2) demonstrate that the Wupu graveyard was
already in use during much earlier times (i.e. 1409-806 BC) in

Collection number Locality Archaeological ~Sample ID  Animal species Haplogroup GenBank accession Best match
object numbers (sequence identity)
86HWM:1-00751 Wupu  Leather coat 130414/24 Ovis orientalis ~ Sheep A KU686163,70,76,83,87 KR610959 (99%)
130414/26 Ovis orientalis ~ Sheep intermediate A/B KU686164,71,77,84,88 ]X235856 (100%)
130414/28 Ovis orientalis ~ Sheep B KU686165,72,78,85,89 KROI 1777 (100%)
86HWM:2-00752 Wupu  Leather coat 130414/33 Capra aegagrus Goat A2 KU686166,73,79,90 KP677511 (100%)
130414/34 Capra aegagrus Goat A3 KU6861674,74,80,91 KP120681 (100%)
2003SAYIMI195:9  Yanghai Bow and arrow 130417/82 Capra aegagrus PCR fail KU68616781 KP662716 (98%)
sheath 130417/83 PCR fail PCR fail
130417/84 Bos primigenius PCR fail KU686168,75 KT260196 (98%)
2003SAYIM195:10 Yanghai Bow and arrow 130417/85 Ouvis orientalis ~ PCR fail KU686169 KT781689 (100%)
sheath
2003SAYIMI195:12  Yanghai Leather bracer  130417/87 Ovis orientalis ~ Sheep Ala (not repeatable) KU686182,86 KF302440 (100%)

Bolded numbers in Sample ID are used throughout the text.
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Figure 2. The five archaeological objects examined in this study (cf.Table 1): (a) 86HWM:1-00751; (b) 86HWM:2-00752; (c) 2003SAYIM195:9
(arrows: original location of the three samples taken); (d) 2003SAYIM195:10; (e) 2003SAYIM195:12 (scale bar in centimeters, all images by D

Hosner, German Archaeological Institute).

line with the dates published earlier (Wang, 1999 and references
therein). The ‘old wood effect’ (see Dong et al., 2014 for discus-
sion of this problematic in northwestern China) cannot be signifi-
cant as all our sampled trees were relatively young at their death.
The horse bridle made of wood and leather from the S6HWM3
tomb of Wupu revealed an age between 1108 and 901 BC (95.4%
probability). This date indicates the presence of domesticated
horses and horse riding in the Hami Oasis ¢. 3000 years ago and
corroborates the other evidence for early horse riding from the
Turpan Oasis (Beck et al., 2014; Kramell et al., 2014) and the
Kunlun Mountains (Wagner et al., 2011).

Hair of seven modern sheep and three goats were also sampled
for comparison from two family farmsteads in Ya’erguolecun,
Turpan, Xinjiang Uyghur Autonomous Region. The sheep of both
farms belonged to an indeterminate breed of brown to black fat-
tailed sheep used for felt production, some of which were horned.
The goats belonged to a white, horned indeterminate dairy breed.
The animals were almost certainly closely related.

DNA extraction and amplification

For ancient samples, all of the following procedures up to the first
PCR set-up were performed in a dedicated ancient DNA lab,
while PCR and post-PCR steps were performed in a separate lab-
oratory, according to the recommendations of Cooper and Poinar
(2000). Skin and leather samples were cut to pieces of approxi-
mately 3mm by 3mm depending on the shape of the original
sample. DNA was extracted from these pieces according to estab-
lished protocol (Dabney et al., 2013). Of each sample, at least two
extractions were made with an additional mock extraction per
three extractions. The species of each sample was first determined
by amplifying three fragments (107, 106, and 91 bp, respectively,
including primers) located in the mitochondrial cytochrome b
gene (cytB) in a two-step multiplex PCR. The first PCR included
all cytB primers (Table 3) and was conducted at a 10-uL reaction
volume containing 0.5U AmpliTaq Gold DNA Polymerase

(Thermo Fisher), 1x Buffer II (Thermo Fisher), 4mM MgCl,,
0.25mM dNTP, 1 mg/mL BSA, 0.075uM of each primer, and
2 uL DNA extract. The resulting product was then re-amplified in
a second PCR including only the two primers for a single frag-
ment at a reaction volume of 20 uL at the same concentrations
except using 0.25U AmpliTaq Gold DNA Polymerase, 0.75 pM
of each primer, and 0.5 puL product of the previous PCR. Both
PCRs were run at initial denaturation of 94°C for 10min, at 30
cycles with 94°C for 30s, 57°C for 45, and 72°C for 455, and a
final extension at 72°C for 5 min. The product of the second PCR
was checked on a 3% agarose gel and sequenced on a 3130XL
Genetic Analyzer (Applied Biosystems). After genera identifica-
tion, specific primers (Table 3) were employed to amplify frag-
ments of the mitochondrial control region (Ovis (sheep): three
fragments 144, 140, and 140 bp in length, Capra (goat) 170 bp,
Bos (cattle) 177 bp including primers) using the same concentra-
tions and programs as before, except for sample 130417/84 where
no BSA was added.

DNA from modern sheep and goat (hair samples) was
extracted using the First Magnetic Forensic Kit (GEN-IAL)
according to the manual. After extraction, only the second PCR
step was performed for control region fragments, followed by
Sanger sequencing as described before.

DNA analysis

Sequences were aligned in BioEdit. Haplogroups were identified
with BLAST searches and comparison to reference sequences on
DomeTree (Peng et al., 2015). For comparison, mitochondrial
control region sequences from different geographical locations
were downloaded from GenBank (sheep: KF938317-59,
HM236176-77, JX235856; argali: HM236188, JX101654; urial:
NC 026064, KF938361; Asiatic mouflon: NC_ 026063,
KF938360, KF312238; goat: DQ089106-13,16,35,47,55-59,86—
88,91, AJ317760-1, EF617863-76, GQ342248, DQ847506—09,
EF167788-802; Siberian ibex: NC 020626, FJ207529) to
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Table 2. AMS radiocarbon dates processed on samples from the Wupu and Yanghai tombs and discussed in this study.All dates were generated
in the Poznan Radiocarbon Laboratory, Poland.The dates expressed in '“C BP (radiocarbon years before AD 1950, conventionally taken as the
‘present’) were converted to calendar years (BC) using OxCal v4.2.4 calibration software (Bronk Ramsey, 2013) and atmospheric data from
Reimer et al. (2013). Given are intervals of calendar ages, where the true ages of the samples encompass the probability ranges of c. 68% and

¢. 95%. Radiocarbon-dated plant material identification has been done by R Neef. One leather sample (Sample ID 130417/86) from the Yanghai
tomb M195 disintegrated in chemical preparation almost completely, and extremely little amount of carbon (0.0 mg) obtained from it did not
allow for a reliable date. For this reason, the reported date 3400+ 170 'C BP (Poz-76845) is regarded as ‘very poor’ and is not recommended
for further use.

Radiocarbon date,
“C BP (xlo)

Calibrated individual
dates, cal. BC (68.2%
probability)

Calibrated individual
dates, cal. BC (95.4%
probability)

Sample ID Laboratory Cemetery and Dated material/ar-
number tomb number chaeological context
130414/36  Poz-57373 86HWM:2-00752,  Barley (Hordeum vul-
Wupu gare) spikelets/leather
fur coat
130414/35  Poz-57371 86HWM:2-00752, Brome grass (Bromus
Wupu sp.) seeds/leather fur
coat
130414/37  Poz-57374 86HWM:2-00752,  Non-identified
Wupu herbaceous plant
stem/thorn fragment/
leather fur coat
130414/38  Poz-57375 86HWM:2-00752,  Burdock (Arctium sp.)
Wupu burr/leather fur coat
Combined 4  86HWM:2-00752,
dates Wupu
130414/30  Poz-72755 86HWM:1-00751,  Sewing wool thread/
Wupu leather fur coat
130415/55  Poz-57377 86HWM3:1,Wupu  Wood sample/
wooden cheek-piece
of a horse bridle
130415/52  Poz-57378 86HWMNN:I, Blue wool thread/
Wupu long robe
130416/79  Poz-57381 No tomb attribu- Wood/poplar trunk
tion, Wupu from the tomb
chamber
130416/80  Poz-57382 No tomb attribu- Wood/poplar trunk
tion,Wupu from the tomb
chamber
130417/82  Poz-76927 Yanghai, M195 Leather fragment/
bow and arrow
sheath
130417/86  Poz-76845 Yanghai, M 195 Leather fragment/

bow and arrow
sheath

2515+30

2480+30

2470+30

2465+30

2500+30

2825+30

2465+30

3050+30

271535

2475+30

3400+ 170 very poor
date, not used

775 (15.4%) 747 BC
685 (10.4%) 666 BC
642 (42.4%) 555 BC
756 (11.1%) 728 BC
717 (3.6%) 706 BC

694 (5.6%) 679 BC

671 (47.9%) 542 BC
753 (27.1%) 682 BC
669 (20.8%) 612 BC
593 (20.3%) 538 BC

751 (26.9%) 683 BC
669 (12.4%) 636 BC
626 (3.5%) 614 BC
592 (25.4%) 516 BC
752 (11.3%) 735 BC
689 (26.5%) 613 BC
592 (30.3%) 546 BC
767 (11.1%) 744 BC
687 (10.8%) 665 BC
644 (46.4%) 552 BC
1012 (68.2%) 927 BC

752 (25.8%) 686 BC
667 (11.6%) 636 BC
622 (2.4%) 614 BC

595 (28.3%) 515 BC

1385 (39.6%) 1331 BC
1326 (23.8%) 1291 BC

1279 (4.8%) 1271 BC
896 (68.2%) 829 BC

753 (19.4%) 702 BC
696 (5.6%) 682 BC
669 (22.3%) 611BC
594 (20.9%) 540BC
1916 (68.2%)1503 BC

793 (26.6%) 727 BC
719 (1.8%) 705 BC
695 (66.9%) 541 BC
774 (94.9%) 482 BC
441 (0.5%) 434 BC

768 (92.4%) 476 BC
464 (1.2%) 453 BC
445 (1.8%) 431 BC

764 (95.4%) 430 BC

762 (19.1%) 705 BC
695 (76.3%) 541 BC

788 (95.4%) 537 BC

1108 (0.2%) 1105 BC
1081 (1.3%) 1065 BC
1056 (93.9%) 901 BC
760 (27.8%) 682 BC
671 (56.7%) 480 BC
469 (10.9%) 414 BC

1409 (92.7%) 1258 BC
1233 (2.7%) 1218 BC

924 (95.4%) 806 BC

771 (93.6%) 477 BC
463 (0.6%) 456 BC
445 (1.3%) 431 BC

2197 (0.8%) 2168BC
2149 (92.9%) 1371 BC
1359 (1.8%) 1299BC

construct median-joining haplotype networks (Bandelt et al.,
1999) using PopART 1.7 (Leigh, n.d.).

Results

Ancient samples

Sequences were recovered in five samples from Wupu and four
samples from Yanghai (Table 1). One sample from Yanghai did
not yield PCR products. In all successful amplifications from
Wupu, both species and control region haplotype were recovered,
while in the successful Yanghai amplifications the mitochondrial
haplotype could only be determined in a single sample.

The three samples of the Wupu leather coat 86HWM:1-
00751 were identified as sheep skin. One (130414/24) belongs
to sheep haplogroup A while 130414/28 belongs to haplogroup

B; 130414/26 shows intermediate characteristics between hap-
logroups A and B. Only one sample from Yanghai, the bracer
2003SAYIM195:12 (130417/87), was amplifiable as a sheep
control regional fragment (fragment 1), which corresponds to
haplotype Ala.

Both samples from the Wupu leather coat, S6HWM:2-00752,
were identified as goat-derived and belonged to goat haplogroup
A, with 130414/33 being closely related to haplotype A2 and
130414/34 to A3.

The first cytB fragment of 130417/84 shows two transitions
that are not known from modern Bos taurus haplotypes and
may not represent a domestic animal, but a wild aurochs or yak
(Bos grunniens). Unfortunately the control region sequence has
not been amplified successfully so far because of poor DNA
quality.



1726

The Holocene 26(10)

Table 3. PCR primers used in this study.

Primer 1D Sequence 5'-3' Length Source
cytB
142f GGCCTATTCCTAGCRATACAC 21 This study
248r TGTATRTATCGGATRATTCAGC 22 This study
395f TCYTACCATGAGGACAAATATC 22 This study
500r CCDCCTCAGATYCATTCGAC 20 This study
931f AARCAACGVAGCATRATATTCCG 23 This study
1022r GMCCTCCRATTCATGTRAGTG 21 This study
Ovis ctr
L15391 CCACTATCAACACCCAAAG 19 Caietal. (2011)
HI15534 AAGTCCGTGTTGTATGTTTG 20 Cai etal. (2011)
OAU 15993 GCATGTAGGGTATTAAACTGCTTGAC 26 Georg (2013)
OAL 16087 GATCCTTGCRYAGCGGGTTG 20 Georg (2013)
OAU 6068 CCAYTAGATCACGAGCTTGTTCAC 24 Georg (2013)
OALI6l161 CTGAAGAAAGAACCAGATGCCTGT 24 Georg (2013)
Capra ctr
CAP-FlI GATCTTCCYCATGCATATAAGCA 23 Fernandez et al. (2006)
CAP-RII CGGGTTGCTGGTTTCAC 17 Fernandez et al. (2006)
Bos ctr
AnlF CTTAATTACCATGCCGCGTG 20 Cai etal. (2014)
An3R CGAGATGTCTTATTTAAGAGG 21 Cai etal. (2014)

Modern reference samples

Control region sequences were recovered from seven sheep and
three goats from Ya’erguolecun, China. Three sheep from one
farm possessed haplotype Alc, one sheep from a second farm
belonged to haplogroup A, while the other three belonged to hap-
logroup B. Two goats belonged to haplogroup A3, while one goat
belonged to haplogroup A2.

Discussion

All successfully identified leather samples were derived from
domestic animals. Neither wild sheep (argali Ovis ammon) nor
wild goats (Siberian ibex Capra sibirica), which are both native
to Central Asia, were found. The results show that all common
domesticated bovids were used to produce leather in the sites of
Wupu and Yanghai. Sheep, goat, and cattle were present in central
and eastern Asia at least 5000 years ago (Cai et al., 2011,2014; Lv
et al., 2015; Payne and Hodges, 1997; Zhang et al., 2013).

Unfortunately, even after several repeats, mitochondrial hap-
lotypes were not determined for most samples from the Yanghai
site. This may be a result of different taphonomic conditions,
which are less conductive for ancient DNA preservation, com-
pared with Wupu or a result of different storage conditions in the
respective museum collections, which have a significant influ-
ence on the success rate of ancient DNA analyses (Pruvost et al.,
2007). Furthermore, among the leather objects from Wupu
(coats), different tanning methods may have been employed com-
pared with the objects from Yanghai (quivers and bracer).

Sheep

According to data from Lv et al. (2015), the first sheep entered
eastern and northern China from the Caucasus, via Central Asia
and the Mongolian Plateau around 6800—6400years ago, with a
second migratory wave around 4500 years ago. Today, the most
common sheep mitochondrial haplogroups are A and B, with A
dominating in eastern and southern Asia, while B is the most
common haplogroup in Europe and western Asia (Lv et al., 2015;
Pedrosa et al., 2005; Tapio et al., 2006). Haplogroup C is common
in fat-tailed breeds and may have entered China during the second
migratory wave (Lv et al., 2015) while D and E are only found in

southwest Asia (Tapio et al., 2006). Previously, this pattern was
also found in an ancient DNA study (Cai et al., 2011) of east Chi-
nese sheep remains from c. 4500 to 1500 years ago, where A was
the predominant haplogroup at 95.5%.

The three sheep samples from Wupu belonged to haplogroups
A, B, and an intermediate haplotype between the two, respec-
tively. The control region sequence of /24 (A) has only one muta-
tion difference with the most common A haplotype (Figure 3)
which is common in modern Chinese sheep and was also found in
one of the modern Turpan sheep. The control region sequence of
/28 (B) was, overall, the most common in our dataset and is found
in Europe, the Near East, and China (Figure 3). Three modern
Turpan sheep shared the same sequence. The unusual intermedi-
ate control region sequence of /26 was previously found in mod-
ern sheep from Pakistan (JX235856) and Italy (JN184935)
(Pariset et al., 2011) but is unknown from modern China.

Our findings show that a certain degree of diversity was pres-
ent in domesticated sheep from the Wupu site, as both hap-
logroups A and B were present in a small sample. Haplogroup C
was not detected, which could imply that the sheep from which
the leather was derived did not belong to the ancestors of the
modern fat-tailed breeds (Lv et al., 2015). However, none of the
sampled modern Turpan fat-tailed sheep showed this haplotype
either, so this prediction is questionable. The similarities of the
control region sequences between ancient samples and modern
Turpan and other Chinese breeds indicate a continuity of sheep
husbandry in the Turpan Oasis from the 1st millennium BC to
modern times.

Goat

Most likely, the first domesticated goats entered eastern Asia at
the same time as sheep. Modern goat mitochondrial haplotype
diversity is dominated by haplogroup A with a global preponder-
ance of over 90% (Luikart et al., 2001; Naderi et al., 2007), which
may correspond to the first wave of migration of early domestics
from the center of origin of domestication in the Near East (Akis
et al., 2014; Luikart et al., 2001). In eastern Asia, haplogroup B is
also present in moderate numbers (~25%) (Chen et al., 2005; Liu
et al., 2009) and was found in ancient European and Chinese
goats (Fernandez et al., 2006; Han et al., 2010) while haplogroups
C-D are rare worldwide. In this context, it is not surprising that
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Figure 3. Median-joining haplotype network of the control region fragments of 58 ancient and modern sheep.Ancient Chinese sheep denote
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this study.
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both goat-derived leather samples from Wupu belonged to the
most common haplogroup A. Both sequences were previously
found in modern Chinese domesticated goats (/33:DQ089113,
DQ089147, and /34:DQ089186). Accordingly, modern goats
from Turpan also belonged to this haplogroup with two individu-
als being particularly close to /34, each differing by only one tran-
sition (Figure 4). As in sheep this implies a continuity of goat
farming in the Turpan Oasis.

Conclusion

Our results show that domestic sheep, goat, and cattle were pres-
ent and used for leather production in the Turpan and Hami oases
around c. 2800-2500years ago. Based on the directly dated
cheek-piece from Wupu, the domesticated horse and horse riding
in the Hami region can be dated to ¢. 1100-900 BC. The mito-
chondrial control region sequences of ancient sheep and goats are
identical or closely related to modern domesticated animals from
the same geographic region and other parts of China, pointing to
a continuity of pastoralism with the same general stock of animals
to the present. Wild ungulates apparently did not play an impor-
tant role for the production of leather garments and gear in the
Bronze Age communities of Wupu and Yanghai, emphasizing the
importance of animal husbandry. Our results demonstrate that
ancient DNA methods are valuable for identifying species and
lineages of Central Asian domesticated animals from archaeo-
logical leather remains.
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