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A B S T R A C T   

The invention of the saddle substantially improved horseback-riding, which not only revolutionized warfare, but 
also eased long-distance speedy movement across Eurasia. Here we present the first detailed construction 
analysis and absolute age determination of a well-preserved soft leather saddle recovered from the tomb of a 
female deceased at the Yanghai cemetery site in the Turfan Basin at the eastern end of the Tian Shan mountains. 
Compared with the oldest known saddle from the Scythian Pazyryk culture site Tuekta barrow no. 1 (430–420 
BCE) in north-western Altai, the Yanghai specimen radiocarbon dated to 727–396 BCE (95.4% probability range) 
is contemporaneous or possibly older. The saddle features the basic elements of soft saddle construction that are 
still used today: two stuffed, wing-shaped hides sewn together along the outer edges and separated by a central 
gullet-like spacer and lens-shaped support elements, resembling knee and thigh rolls of modern saddles. Being a 
masterful piece of leather- and needlework, it is, however, less complex compared to Scythian saddles from the 
5th–3rd centuries BCE. Another specimen from nearby Subeixi site, which is also described in detail for the first 
time in the present study, much closer resembles the Pazyryk saddles in shape, size and structure. In Yanghai, 
equestrian paraphernalia appear in the grave assemblages during the entire burial period (ca. 1300 BCE to 200 
CE), although in higher numbers only from ca. 300 BCE. In the same way, the burial of horses was not common 
until then. Despite the generally very good preservation of leather, only two saddles were discovered in Yanghai 
which makes them an exception rather than the norm and raises the question of whether these saddles were 
acquired from more specialized horse breeders, riders, and saddlers in the North.   

1. Introduction 

In Eurasia horsepower was extremely important for long-range 
transport of people and goods for civil and military purposes until it 
was replaced by fuel-powered engines, making it equally beneficial and 
desirable for mobile and sedentary societies. The prerequisites for its 
ubiquitous use were (1) the domestication, training, and availability of a 
sufficiently large number of horses and (2) the invention of associated 
technology for controlling the horse to enable horseback-riding and the 
use of horses for traction. Intensified research activities spawned 
numerous publications presenting the results of osteological, genetic, 

isotopic, and proteomic analyses as well as pictorial evidence, which 
contribute to the discussion of where and when horse domestication and 
riding began and under which conditions and with what social conse-
quences domestic horses spread to different regions of Eurasia (e.g. 
Anthony, 2007; Delpeut, 2021; Drews, 2004; Rawson et al., 2021; Taylor 
et al., 2021; Yuan, 2021). However, direct evidence of earliest riding is 
still rare. 

Bridles, particularly bone-, horn-, antler-, or metal-made cheekpieces 
of different type and shape are used as chronological markers and in-
dicators of either bridling horses or riding horses (Chechushkov et al., 
2018). However, leather made items such as saddles, bridles and their 
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associated paraphernalia that revolutionized the effectiveness of horse- 
riding particularly in battle (Edwards, 1977, 194–199), are hard to trace 
because they decay under most soil conditions. A well-fit saddle is 
crucial for an optimal performance and the wellbeing of both the horse 
and the rider (Bondi et al., 2020). It must fit the horse at different gaits 
and the rider for maintaining balance and comfortable seat at different 
paces (Greve and Dyson, 2013, 276). Manufacturing such an item re-
quires a craftsman not only to master leather- and needlework, but also 
to have a deep understanding of the interrelationship between saddle, 
horse, and rider. 

Still, the intriguing question of when and where horse-riding and the 
use of saddles started is far from resolved. The number of early saddles is 
limited as is the study of their technological construction. The most 
recent bioanthropological study concludes from changes in human bone 
morphology and distinct pathologies that horseback-riding was common 
for at least some individuals ca. 3000 BCE in Yamnaya culture 
(Romania, Bulgaria, Hungary) (Trautmann et al., 2023). Librado et al. 
(2021) argue that horseback-riding drove the dispersal of modern do-
mestic horses (DOM2 lineage) to Anatolia, Mesopotamia, and Eastern 
Europe in the late 3rd and early 2nd millennium BCE, which is syn-
chronous with the earliest evidence for the light spoke-wheeled chariot 
in the context of the Sintashta-Petrovka cultural complex in the 
trans-Ural region (Kuznetsov, 2006) dated to ca. 2000 BCE (Lindner, 
2020) or 2025–1850 BCE (Chechushkov et al., 2018). Among the 
earliest pictorial evidence of horse-riding is a Mesopotamian terracotta 
plaque dated to ca. 1750 BCE (see British Museum online collection, 
number 22958). It shows a rider with reins and a whip, but no saddle, 
instead a simple surcingle-like strap, i.e. a separate belly strap encircling 
the saddle and the thorax of the horse to stay in seat. A horse without 
saddle-cloth controlled by a rider with bridle and whip is shown in the 
tomb of Egyptian pharaoh Horemheb (ruled 1319–1292 BCE; Hornung 
et al., 2006, 493) in Saqqara (Fig. 1) (Delpeut, 2021, 36). Beginning in 
the 9th century BCE and increasing through the 7th and 6th centuries 
BCE, cavalry became a disciplined strike force in the Assyrian Empire 
(Dezsö, 2012, 16). Numerous depictions on stone reliefs from the royal 
Assyrian palaces at Nimrud and Nineveh (Fig. 1), however, show that 
bridles were used, but not saddles. Assyrian riders sat on fringed, 
carpet-like saddle-cloths or pads in the shape of animal skins fixed with 
breast straps and cruppers (Dezsö, 2012, 24). The same applies for the 
Achaemenid Persians ruling over the ancient Near East from 550 BCE as 
a bronze figurine (Curtis and Tallis, 2012, 150) and depictions of 

Achaemenid riders in the pile carpet from barrow no. 5 (Rudenko, 1970, 
304, pl. 160) at the Pazyryk site demonstrate (Fig. 1). 

In the Altai mountain area, horse dairying, albeit not riding, has been 
confirmed ca. 1350 BCE (Ventresca Miller et al., 2022). But further south 
to the eastern Tian Shan mountain range, the Tarim Basin, and the 
western end of the Hexi Corridor domesticated horses and horse-riding 
seem to have arrived only by the late 12th century BCE, as a decorated 
horse tail and a whip from grave IM157 at the Yanghai site 14C-dated to 
1261–1041 BCE (date on wool, Kramell et al., 2014) and 1127–931 BCE 
(date on horse hair, Wertmann et al., 2020), a bridle with wooden 
cheekpieces from Yanghai grave IM21, 1074–926 BCE (dates on wool, 
Kramell et al., 2014) (Fig. 1), a wooden cheekpiece from grave 86HWM3 
of the Wupu cemetery in Hami (Fig. 1) directly dated to 1107–901 BCE 
(Schröder et al., 2016) (all dates represent 95.4% confidence interval of 
calibrated ages), and a number of other but less precisely dated finds (e. 
g. Li, 2022) prove. The so far oldest dates from the northern slopes of the 
Kunlun Shan come from the Liushui burial site (ca. 2850 m a.s.l.) of 
mounted pastoralists (Fig. 1). Horse skulls, bits, and cheekpieces were 
recovered from burials representing the earliest phase of use dating to 
1108–893 BCE (Wagner et al., 2011). In addition, palaeopathological 
features on human remains were detected, which provide circumstantial 
evidence of regular horse-riding (Wu et al., 2006; Schultz et al., 2008; 
Wagner et al., 2011). Although a recent osteological study on horse 
remains from the sites of Shirenzigou and Xigou in eastern Xinjiang 
confirms horseback-riding only for a later time period, i.e. since ca. 350 
BCE (Li et al., 2020), the numerous older finds (e.g. Cai, 2021; Wagner 
et al., 2011) emphasize that Xinjiang played an important role in the 
history of equestrian practices and technologies already during the first 
half of the first millennium BCE. 

In Mongolia the transition to a fully developed horse-based pastoral 
economy related to the innovation of horseback-riding is attested for ca. 
1200 BCE by tooth wear and osteological changes in horse bones 
indicative of bridling and riding (e.g. Levine et al., 2005; Taylor et al., 
2015) as well as pathologies in human bones pointing to frequent riding 
(Grupe et al., 2019). Notably, this is concurrent with the beginning of 
the use of horse-drawn spoke-wheeled chariots in the realm of the Shang 
Kingdom in the Central Plains of China (Taylor et al., 2021). Domesti-
cated horses suddenly appear in great numbers alongside chariots in 
separated burial pits during the late Shang dynasty (1350–1046 BCE), 
almost exclusively in the political center Yinxu and associated with the 
Shang elite (Fig. 1; Yuan and Flad, 2005; Wu, 2013; Yuan, 2021). They 
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are interpreted as being introduced by non-Chinese horse breeders from 
the north (Rawson et al., 2020, 2021). Since no pathological changes 
were identified on their bones, it is currently assumed those horses were 
not ridden (e.g. Yuan, 2021). However, Wang et al. (2007) interpret two 
bronze horse sculptures with oval-shaped covers resembling saddle- 
cloths from the site of Yanjiagou (Fig. 1), Ganquan county, Shaanxi 
province, typologically dated to the interval 1191–1148 BCE, as the 
earliest depictions of riding horses in China. The first written reference 
to the beginning of horseback-riding in China dates to 307 BCE, when 
the King of the northern state of Zhao adopted horse-riding in response 
to the rise of neighbours with mounted forces on the northern and north- 
western borders (e.g. Goodrich, 1984; Sinor, 1990; Whitfield, 2020; 
Shelach-Lavi et al., 2021). 

Unlike the bridle, the saddle was a relatively late development when 
riders began to care more about comfort and safety and the health of the 
horses (Drews, 2004). The history of saddle-making seems to start with 
buckles perceived as parts of former saddles found at the archaeological 
sites Tunnug 1 and Arzhan 1 in southern Siberia (Fig. 1) together with 
horse remains, cheekpieces, bits, and bridle ornaments associated with 
the earliest Scythian horizon, ca. 9th–7th centuries BCE (Gryaznov, 
1984; Sadykov et al., 2020). However, saddles were not found (Chu-
gunov et al., 2010). The first archaeologically confirmed saddles come 
from sites of the Scythian Pazyryk culture (Fig. 1; Stepanova, 2021) in 
the Altai region and eastern Kazakhstan. The term Scythian in this paper 
is used as a generic term to refer to the early nomadic cultures that 
flourished across the entire Eurasian steppe zone approximately be-
tween the 9th and 2nd century BCE (on the distinction of the various 
Scythian groups, see for example Cunliffe, 2019, chapter 2). Currently 
the oldest of these preserved saddles from barrows nos. 1 and 2 at the 
Tuekta site (Fig. 1) have been dated to 430–420 BCE by applying 
dendrochronology to wood of the barrows' burial chambers (Rudenko, 
1953; Stepanova, 2006, 104). Soft saddles assigned to the 5th–3rd 
centuries BCE were found in graves 1 and 3 at the Ak-Alakha site (Fig. 1; 
Polos'mak, 1994, 45; Levine et al., 2005, 103) and barrow no. 11 at the 
Berel site in eastern Kazakhstan (Fig. 1; Francfort, 1999, 49–57; Sama-
shev, 2006, 35–44). The best studied Scythian saddles so far are those 
discovered in barrows nos. 1–6 at Pazyryk (Fig. 1), which were produced 
between the late 4th and the middle of the 3rd century BCE (Rudenko, 
1970; Stepanova, 2006). A depiction of a hobbled horse equipped with a 
Scythian soft saddle with a girth and chest strap on a 4th century BCE 
gilded silver vase from the Chertomlyk kurgan in Dnepropetrovsk, 
Ukraine, (Fig. 1; Cunliffe, 2019, plate 9.1a) attests that during the 
4th–3rd centuries BCE the Scythian saddle had already spread across 
Eurasia as far west as the northern Black Sea region. The spread in 
opposite direction is documented by a mounted warrior seated on a 
saddle depicted on a bronze mirror from the Jincun cemetery in 
Luoyang, Henan province (Fig. 1; Chinese Bronzes Committee, 1998, 
33), indicating the use of saddles during the Warring States period 
(475–221 BCE) in the Chinese Central Plains. 

In this study, we present the first detailed construction analysis and 
absolute age determination of a leather saddle from the Yanghai cem-
etery site in Northwest China dated to the 1st millennium BCE (Turfan 
Administration of Cultural Relics et al., 2019). We further compare this 
saddle with a possibly contemporary saddle from the nearby Subeixi 
site. Finally, we discuss the importance of these finds and other items 
recovered from Yanghai that were identified as equestrian parapher-
nalia within the context of early horse-riding and saddlery in Central and 
Eastern Asia. 

2. Material and methods 

2.1. The leather saddle from the Yanghai archaeological site tomb IIM205 

Yanghai, 43 km southeast of modern Turfan (Fig. 1), is mainly 
associated with the Subeixi culture dated to the 1st millennium BCE 
(Chen, 2002; Han, 2007). In Chinese written sources, the area was 

described as part of the agro-pastoral Cheshi (Jushi) state that existed in 
and north of the Turfan Basin (Sinor, 1990; Zhang and Rong, 1998; 
Wang, 1999a; Ghosh et al., 2008). The Subeixi culture weaponry, horse 
gear and garments (Mallory and Mair, 2000; Lü, 2001) resemble those of 
the Pazyryk culture (Molodin and Polos'mak, 2007), suggesting contacts 
between Subeixi and the Scythians living in the Altai mountains (Li 
et al., 2013). Since 2003, 531 graves of commoners (elite graves were 
not found) spread over about 5.4 ha have been excavated at Yanghai, 
representing the interval ca. 1300 BCE–200 CE (Turfan Administration 
of Cultural Relics et al., 2019). Due to the extreme arid climate (Domrös 
and Peng, 1988), a large quantity of organic remains is naturally pre-
served and already triggered various studies (e.g. Beck et al., 2014; 
Kramell et al., 2014; Wertmann et al., 2020, 2021; Wagner et al., 2022). 

Grave IIM205 is a rectangular pit (depth 0.7 m, length 1.68 m, width 
1.12 m), which opens 0.2 m below the topsoil (Turfan Administration of 
Cultural Relics et al., 2019, 434). It contains the burial of four persons in 
two layers separated by a ca. 30 cm soil layer. 

On the grave floor was buried a 20–30-year-old male in stretched 
supine position, head pointing west. Next to his right hand lay the skull 
of a 35–40-year-old female, next to his left hand the skull of a non-adult 
of undetermined sex. The bones of these two people lay scattered at the 
man's feet, indicating that they died some time before him and were 
either placed in this tomb first and their skeletal remains rearranged 
when he was added to it, or they were buried in another tomb and their 
remains relocated here when he was interred. The burial items include 
pottery (a cauldron, bowls, cups), a wooden drill, spindle whorl and a 
stick, a stone pestle, an iron awl, woolen bands as well as two leather 
pillows and a leather bridle (Turfan Administration of Cultural Relics 
et al., 2019, table 31.4). 

Separated from the lower layer interments by ca. 30 cm soil, just 
below the opening of the tomb, was the burial of an adult woman in 
flexed position, head pointing east. The excavators reported a hide coat, 
woolen trousers (without details and picture), and short leather boots, 
most of which had decayed. The layer further contained a single- 
handled pottery cup, a braided woolen band, remains of a woolen fab-
ric, and a leather saddle placed on her buttocks as if she was seated on it 
(Fig. 2, Turfan Administration of Cultural Relics et al., 2019, table 31.3). 

According to the excavation report, the saddle found in the upper 
layer I of grave IIM205 (IIM205:20) is formed of two cushions made of 
cow hide and filled with a mixture of deer and camel hair as well as 
straw (Turfan Administration of Cultural Relics et al., 2019, 437, fig. 
755, table 224.8). Despite partial deterioration and various degrees of 
wear, it is fairly well-preserved. In 2015, the saddle was examined by a 

Fig. 2. Yanghai cemetery tomb IIM205 with the position of the leather saddle 
indicated by the red circle. After: Turfan Administration of Cultural Relics et al., 
2019, plate 31.3. (For interpretation of the references to colour in this figure 
legend, the reader is referred to the web version of this article.) 
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joint team of the Turfan Museum and the German Archaeological 
Institute in a training workshop on the restoration and conservation of 
ancient leather finds. The technical data provided in this paper result 
from the observations and documentation made during the workshop 
and in follow-up research and discussions by the authors. For the 
determination of the absolute age of the leather saddle, permission was 
granted to obtain one direct AMS radiocarbon (14C) date from the filling 
material of the saddle. In order to better understand the technical details 
and use of the saddle, we collected data on the dimensions, materials 
used, construction methods including sewing techniques, and observed 
all signs of wear and repair. 

Only one more saddle was found in Yanghai grave IIM138 (typo-
logically dated to ca. 700–300 BCE) next to a 35–45-year-old man 
(Turfan Administration of Cultural Relics et al., 2019). Because it was 
preserved in a very fragmentary condition, no reliable information on its 
construction could be obtained. 

2.2. The leather saddle from Subeixi archaeological site tomb M10 

The Subeixi site in Shanshan county, Turfan, which gave the name to 
the archaeological culture, was first excavated in May 1980 (Lü and 
Zheng, 2002; Xinjiang Institute of Cultural Relics and Archaeology and 
Turfan Museum, 2003, 53–54, 56; Lü, 2002). Since then, the remains of 
three house foundations (F1–F3) and three cemeteries (nos. 1–3) were 
identified. In 1999, at Subeixi cemetery no. 1 (Fig. 1) with 52 tombs 
spread over 0.3 ha, 13 of which have been excavated, a leather saddle 
(M10:8), bridle and whip were discovered in tomb M10. Tomb M10 was 
a vertical pit (length 216 cm, width 182 cm, depth 182 cm) originally 
covered with a pile of gravel stones. The tomb occupant was an adult 
male placed on a woolen rug in stretched supine position (Fig. 3). He was 
dressed in a leather coat, leather boots, woolen trousers, and a felt hat. 
According to the excavation report, the saddle was found next to the 
deceased who was further equipped with a knife and a quiver. 

In 2008, the saddle was examined by master saddler Chris Taylor at 
the Xinjiang Institute of Cultural Relics and Archaeology in Urumqi. The 
aim was to collect data on the dimensions, materials used, and con-
struction methods of the saddle intended for a later reconstruction and 
pressure testing. 

3. Results and interpretations 

3.1. Dating of the leather saddles 

Based on the tomb construction and typology of the burial items, 
tomb IIM205 from Yanghai is dated by the excavating archaeologists to 
the 7th–4th century BCE (Turfan Administration of Cultural Relics et al., 
2019, 632). Calibration of the radiocarbon date of the straw filling (2395 
± 30 14C BP, Poz-74,943) revealed an age range of 727–396 BCE (95.4% 

probability) or 514–403 BCE (68.2% probability). This date approves 
the typologically assigned age of the saddle, which is to our knowledge 
the only directly dated archaeological saddle from China. 

The M10 grave and saddle from the Subeixi site have only been 
tentatively dated. The archaeological team suggested the interval be-
tween the 5th and 3rd centuries BCE based on the typology of burial 
items and three 14C dates (2480 ± 85, 2395 ± 80, and 2280 ± 80 14C 
BP) obtained on wood samples from typologically similar graves (Xin-
jiang Institute of Cultural Relics and Archaeology and Turfan Museum, 
2003, 141–142). Calibration of these dates reveal a broad age interval of 
790–60 BCE (95.4% probability) or 769–200 BCE (68.2% probability), 
which indicates a similar or younger age of the Subeixi saddle compared 
to the one from Yanghai. The latter scenario would agree with the age 
(ca. 350 BCE) suggested by Li et al. (2020) for the Subeixi saddle. 

3.2. The saddle from Yanghai 

3.2.1. Construction 
The IIM205 saddle is a soft leather saddle composed of two oval- 

shaped cushion pads (hereafter referred to as panel A for the left 
cushion and panel B for the right cushion) with four lens-shaped support 
elements in each corner and a gullet-like central channel. Considering 
the identical size and shape of the hides that form the upper and un-
derside of the saddle, they were most likely made from a single template. 
No traces of fastening straps such as a girth, chest strap, or crupper are 
visible on the saddle in its present state of conservation. Each component 
will be described in the following. 

3.2.2. Saddle panels 
The lengths of the two panels that form the upper side of the saddle 

(Fig. 4.1) range between 42.5 cm (panel A) and 44.5 cm (panel B). The 
panels are slightly wider at the front than in the rear. The width of panel 
A ranges between 25 cm at the top and approximately 21.4 cm at the 
rear. Due to the deformation of panel B, the width differs slightly (19.5 
cm at the front, 19.6 cm at the rear). However, due to the symmetrical 
construction of the saddle, it can be expected that both panels were 
originally identical in size and shape. The hide forming the upper side of 
the saddle is sewn to the underside along the outer edges with sinew 
thread using a very fine and strong running stitch. 

The upper side of the saddle is made up of five pieces of hide sewn 
together with fine running stitches using sinew thread (Fig. 5.1). The 
largest hide (no. 1) forms the seat and the front supports. Each two 
smaller pieces of hide were cut in shape and attached to complement the 
back supports (nos. 2–3 on side A, nos. 4–5 on side B). Apart from a tear 
in the upper section of side B, both panels are relatively well preserved. 
Except for one seam connecting pieces nos. 2 and 3, which is sewn from 
the outside, all other pieces are sewn together from the inside. A small 
repair executed with a fine herringbone stitch can be noted on the inner 
side of the back support on side B (no. 5). Four horizontally-aligned 
holes without remains of a thread can be further observed in the left 
front support (Fig. 5.2). The original function of these holes is unclear. In 
addition, each two holes are present on the outer side of either back 
support (Fig. 5.3). Possibly, they once served as connecting points to 
either a breeching or a crupper-strap as known from saddles found at 
sites such as Pazyryk, Berel, or Subeixi (Lü and Zheng, 2002; Samashev, 
2006; Stepanova, 2016). This, however, cannot be confirmed. 

Two slits measuring 14 cm (panel A) and 11 cm (panel B) in length 
appear to have been deliberately cut into the upper side of the saddle 
panels at about 5–7 cm apart from the central axis (Fig. 6). Both cuts 
were closed with leather strips in a coarse and seemingly provisional 
way using a loose herringbone stitch. This type of stitch, which is made 
in a staggered arrangement featuring a zipper-like seam which allows 
the edges of the cut to be pulled together to form a flat surface (see for 
example Ulloa, 2008; today also called baseball stitch as in Desvergnes, 
2020). Different qualities of leather were used for the strips, i.e. an even 
thread of untanned leather on panel A (ca. 0.3 cm wide), and a coarse, 

Fig. 3. Subeixi tomb M10 with the location of the leather saddle and bridle 
marked by the red circle. After: Xinjiang Institute of Cultural Relics and 
Archaeology and Turfan Museum, 2003,fig. 13. (For interpretation of the ref-
erences to colour in this figure legend, the reader is referred to the web version 
of this article.) 
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possibly tanned leather strip of uneven width on panel B (up to 0.8 cm 
wide). The ends of the strips are fixed with knots. These provisional 
seams indicate that they were occasionally opened to renew the filling of 
the saddle, in particular the seat area on which the greatest pressure was 
exerted. This is further supported by the fact that unpicked stitching 
holes of former seams are visible along both sides of the slits. 

Two corresponding holes in the upper and underside of the saddle 
can be observed at the outer edges of the back supports (Fig. 7.1). The 
fact that these holes are slightly bend outwards implies that a certain 
pull was originally exerted on them. Notably, a rectangular-shaped area 
of flaked-off leather is further visible around these holes, which possibly 
results from a now missing component once attached here (Fig. 7.2). The 
Pazyryk barrow no. 1 saddle shows that strings might have been 
attached at these points used to tie up certain things for reasons of 
transport such as a quiver or other everyday items like bags or blankets 
(see Stepanova, 2016, 16). As no strings are preserved, this can only be 
speculated. 

Looking at the underside of the saddle, while panel A is well pre-
served (length 42.3 cm, width at the front 24.5 cm, width at the rear 
20.8 cm), panel B is torn open, deformed, and partially incomplete, 

especially the upper section (Fig. 4.2). Considering the symmetry of the 
saddle, however, the size and shape of the underside should have been 
equal to the upper side. The overall composition is unclear due to its 
state of conservation. From what can be observed, it was likely made of 
one large piece of hide (no. 1). On panel A, a smaller piece was attached 
at the top (no. 2, 12 × 4.7 cm; Fig. 8.1). In contrast to the smaller hides of 
the upper saddle side, this piece appears to have been sewn onto the 
saddle at a later point, possibly as a repair patch indicated by the 
different look of the leather as well as the execution of the running 
stitch, which appears less fine (Fig. 8.2). 

A small repair done with a very fine running stitch using sinew 
thread can be seen in the center of side A (Fig. 8.3). Furthermore, holes 
punched into the leather of all remaining supports in horizontal lines are 
visible, i.e. 6 holes in the front support of panel A, 5 holes in the back 
support of panel A, and 4 holes in the back support of panel B (Fig. 4.2). 
If something was originally attached here, perhaps straps, or if these are 
the remains of former seams is unclear and can only be guessed. 

3.2.3. Gullet 
A ca. 1 cm wide unstuffed channel resembling a gullet separates the 

two saddle panels and links the hides of the upper and underside of the 

Fig. 4. Measurements of the Yanghai leather saddle (IIM205:20). 1 - Upper 
side; 2 - Underside. Photos: P. Wertmann. 

Fig. 5. View of the upper side of the Yanghai leather saddle (IIM205:2). 1 - The 
upper side is composed of five hide pieces (nos. 1–5); 2 - Four unpicked holes 
are visible in the front part of saddle panel A; 3 - Each two empty holes are 
visible on the back supports. Photos: P. Wertmann; M. Yibulayinmu. 
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saddle (Fig. 9). When the saddle is in place, this channel rests on the 
horse's spine. Later gullets are designed to keep the saddle clear of the 
animal's spinal processes, which reduces discomfort and allows the 

horse to move freely. At the same time, the small gap created between 
the two front supports allows the saddle to be positioned at the correct 
point on the horses back and ensures that the rider sits directly behind 
the withers, i.e. the position best suited for riding without stirrups 
(Stepanova, 2016, 4). 

The channel is created by the sewing of a continuous leather thong 
(0.4–0.5 cm wide) likely by using a combination of two types of firm 
stitches performed with two needles, i.e. a running stitch on the upper 
side and a cross stitch on the underside of the saddle (Fig. 9). One 
possible reason for that might be the fact that a singular running stitch 
would cause the leather to wrinkle as can be seen in some places along 
the outer edges of the saddle panels, which is sewn in running stitch. The 
cross stitch helps to keep the leather between the running stitches even. 
The ends of the leather thong are visible between the front supports of 
the saddle. 

3.2.4. Lens-shaped support elements 
Lens-shaped supports were formed in each corner of the saddle using 

ca. 0.5–1-cm-wide leather thongs (Fig. 10.1a-d). Their thickness was 
determined by the amount of filling material which was kept in place by 
the leather thongs. The thongs were sewn in saddle stitch, i.e. with two 
needles attached to either end of the leather thong. As the needle with 
one end of the thong is passed through the hole from one side, the other 
is pulled through the same hole from the other, hence creating two rows 
of stitching in one single row of holes (Darke, 2006, 109–110). This 
stitching technique is very strong and durable, which was essential for 
an item such as a saddle. If the thread breaks, it is only loosened on one 
side, whereas the stitch running on the opposite side continues to keep 
the hides together. In the case of the Yanghai saddle, the thongs were 
stitched starting from the outside, and then proceeding towards the in-
side where their ends were fixed with a knot as still visible at the rear of 
the saddle (Figs. 10.2, 10.3). Some of the stitches had broken inside the 
saddle due to decay of the leather. 

The size and position of the support elements in relation with the 

Fig. 6. Two slits were cut into the upper side of the saddle panels A and B. They 
were provisionally closed with herringbone stitches. Photo: P. Wertmann. 

Fig. 7. 1 - Corresponding holes are visible at the outer edges of the back supports of the saddle; 2 - A rectangular area of flaked-off leather surrounding these holes 
indicates a now missing component of the saddle. Photos: P. Wertmann; M. Yibulayinmu. 
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Fig. 8. View of the underside of the Yanghai leather saddle (IIM205:2). 1 - The underside is formed of two hide pieces (nos. 1–2); 2 - A repair patch was attached to 
the front of panel A; 3 - A small repair in the center of panel A was done with a running stitch. Photos: P. Wertmann; M. Yibulayinmu. 

Fig. 9. The central, gullet-like channel marked by the green frame divides the saddle into two panels. It is formed by a combination of a running stitch on the upper 
side and a cross stitch on the underside. Photos: P. Wertmann; M. Yibulayinmu. (For interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 
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back of the horse was essential for the comfort of the horse as well as the 
rider to maintain a stable seat balance (Bondi et al., 2020, 163). The 
bulging of the support elements in the back was enhanced by another 
leather thong of the same width on each side using a saddle stich. This 
leather thong is not visible on the upper saddle side, but it runs from the 
front to the underside of the saddle (Fig. 10.4). As another effect of these 
thongs, the edges of the supports were slightly lifted, hence avoiding 
uncomfortable friction on the back of the horse (Bondi et al., 2020, 163). 

Notably, the leather thongs in the front spread at an angle of 
approximately 50◦, whereas the thongs at the back side of the saddle run 
nearly vertical to the central channel (Fig. 10.1). Though less 

elaborated, these four lens-shaped sections resemble the front and back 
supports with gussets known from the Pazyryk saddles for which Ste-
panova (2016) demonstrated in a reconstruction and test that the angle 
formed in the front and the axis of the saddle corresponds to the position 
of the rider's thighs, hence providing support and helping to maintain a 
firm position in the saddle when riding without stirrup, as the knee roll 
and thigh cushions of modern saddles do. 

3.2.5. Type and preservation of leather 
The leather used for the manufacturing of the saddle was identified 

as cattle by the excavators (Turfan Administration of Cultural Relics 
et al., 2019) and by examination of the leather grain by the authors. 
However, a recent study on ancient DNA of domestic animals used for 
making leather items in Central Asia during the Bronze Age (Schröder 
et al., 2016) demonstrates that besides domestic cattle, sheep and goat 
were also used for leather production in the Turfan and Hami oases 
around 800–400 BCE (95.4% probability range of 14C-dated leather and 
leather-related objects). In order to clearly identify the leather type as ox 
(cow) and to exclude other origins such as sheep and goat, DNA analysis 
of the leather is needed. 

The thickness of the leather varies between 0.253 and 0.528 mm. 
Various degrees of wear can be observed depending on the position on 
the saddle. The central part of the upper side is comparably well pre-
served, with tears concentrating on the upper section and flaked-off 
areas especially towards the outer sides. The leather in the center, 
which served as the main seating area, appears more worn than the 
leather towards the sides. A small repair is visible on the inner side of the 
back support on side B, which must date to the time when the saddle was 
still in use. 

The underside of the saddle is in a worse state of preservation, in 
particular that of panel B. The leather is brittle with cracks, and parts of 
the leather surface are flaked-off. A long tear extends almost along the 
entire length of panel B, and large parts of the leather forming the top 
and bottom supports are missing. An ancient repair is visible in the 
center of panel A. 

3.2.6. Saddle filling 
According to the excavation report, the saddle panels were filled 

with a mixture of deer and camel hair as well as straw. Given the state of 
conservation, most of the filling is not preserved. It can be expected that 
both panels contained about the same amount of filling, which would 
have determined the level of support and cushioning. To allow for 
asymmetry of the horse's shoulders, the pads had to maintain a certain 
degree of pliability (on the suitability of a saddle see for example Bondi 
et al., 2020, 163). The type of filling material may have been chosen 
based on the local availability and/or depending on the weight the 
saddle had to carry and the impact activities for which it was needed. 
Generally, heavier weights and higher impact activities require a less 
compliant filling material (Bondi et al., 2020, 163). Irrespective of the 
filling material, the cushions would have been compressed and lost their 
shape over time, therefore making it necessary to re-flock the saddle at 
certain times as suggested above. 

As is the case with the leather type, the identification of the filling 
material is so far only based on a preliminary examination and therefore 
inconclusive. A future analysis aimed at identifying the different types of 
animal hair may lead to new insights into the saddle making technology 
in the Turfan Basin. The Pazyryk saddles were stuffed with deer hair, but 
also with reindeer hair, which is considered one of the best filling ma-
terials for saddles (Stepanova, 2016, 12). Yet other saddles include straw 
fillings, which was the least expensive and the most accessible material 
available (Stepanova, 2016, 5). 

3.2.7. Fastening of the saddle 
The saddle in its current state of preservation does not show any clear 

signs of former fastening straps such as a girth, breast strap, crupper, or 
breeching strap. The row of horizontally-aligned holes in the upper 

Fig. 10. 1 - The front and back supports (nos. a-d) are formed by leather thongs 
sewn with a saddle stitch. The saddle stitches are indicated by the yellow ar-
rows; 2–3 -The leather thongs were stitched starting from the outside, and 
further towards the inside where their ends were fixed with knots; 4 - The 
bulging effect of the back supports is enhanced by a leather thong sewn in 
saddle stitch. It runs from the front to the underside of the saddle. Photos: P. 
Wertmann, M. Yibulayinmu. (For interpretation of the references to colour in 
this figure legend, the reader is referred to the web version of this article.) 
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section of the underside of the saddle may indicate where former 
fastening straps may have originally been attached. 

The earlier described holes visible on either side of the saddle's back 
supports might further imply that the saddle also included either crup-
pers or breeching straps. This, however, cannot be confirmed. Finds of 
actual saddles from sites including Berel (Samashev, 2006) and Subeixi 
(Lü and Zheng, 2002, 56) as well as depictions on objects such as the 
gilded silver vase from Chertomlyk kurgan (ca. 4th century BCE; Cun-
liffe, 2019, plate 9.1a), Ukraine, the felt carpet from barrow no. 5 at 
Pazyryk (ca. 3rd century BCE; Rudenko, 1970, plate 154), or the cavalry 
horse from pit no. 2 of the terracotta army of the First Emperor of China 
(late 3rd century BCE; Archaeological Excavation Team of the Terra-
cotta Warriors Pit, 1978) provide good reference to understand where 
and how these straps were attached to the saddle. 

There is no clear evidence for the use of a girth. It is possible that the 
saddle was further secured by some form of surcingle as is still done by 
nomad people in parts of Northwest China today (Li, 2019, 78). If this 
was the case, however, wear lines would be expected on the cushions. 
Based on a personal conversation with Dr. Sue Dyson from the Centre for 
Equine Studies in Suffolk, a skilled rider may in fact also be able to ride 
at a reasonable pace by balancing on the horse's back without the saddle 
cushions being secured. 

3.3. The saddle from Subeixi 

3.3.1. Construction 
The Subeixi saddle is a soft quilted saddle comprising two stuffed 

panels with four lens-shaped gussets at either end, a central gullet, a 
girth and crupper, a felt pad attached to the underside of the saddle, and 
a bridle (Fig. 11). The saddle is generally well preserved, with some 
damage evident on the central girth strap and the bridle straps. 

Evidence of repair work in the form of patches and alterations can be 
observed on some parts of the saddle. While some of the patches display 
the same fine stitching as the original, others appear cruder, suggesting 
that they were executed by different people at a later stage. 

3.3.2. Saddle panels and gullet 
Each panel (length 52 cm, width 17–18 cm) was made from two 

pieces of leather sewn together along the outer edge using a fine running 
stitch (Figs. 11.1, 12.1–3). The panels were stitched together down a 
central seam to form a gullet with connecting straps passing over both 
panels at the front and the rear for added strength (Figs. 11.3, 11.5, 12.2, 
12.3). The panels are wing-shaped, being wider at the front than at the 
rear. Their panel filling was held in place by rows of quilting stitches 
finished on the top surface of the saddle with coloured felt disc. Each 
panel has four rows of quilting stitches, starting and ending 

Fig. 11. The leather saddle and bridle from Subeixi tomb M10. 1 - Saddle panel; 2a- Rear lens-shaped gussets; 2b - Front lens-shaped gussets; 3 - Gullet (flat area of 
leather created between the two outer stitch lines when panels were joined); 4a - Girth, leather part; 4b - Girth, plaited horse hair strap; 5 - Connecting straps; 6 - Bone 
attachments (front); 7 - Felt pad; 8 - Crupper; 9 - Bridle; 10 - Whip. Photos: Wang, 1999b, 110 (top); X.J. Kang (bottom). 
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approximately 8 cm from the front and rear ends of the saddle. 
The gullet has a length of 38 cm and a width ranging between 4.5 cm 

at the front, 10 cm in the middle, and 6 cm at the rear (Fig. 12.2). A 
square of 4 cm was cut out of the front and a gap of 6 cm was left open at 
the rear. 

The front and rear connecting straps are approximately 4.5 cm wide 
(Fig. 12.3). One strap running from the gullet to approximately 2 cm 
from the outer edge was placed on the underside of the panels and 
threaded between two slits. On the top surface, straps varying in lengths 
between 35 and 40 cm ran from approximately 2 cm from the gullet edge 
and over the end of the panel. They were folded under the panel, where 
they were split into three thongs of equal widths, which then passed 
back through the panels and the straps to the upper side. A connecting 
strap placed across the gullet was secured by a leather thong passing 
through the panel, bottom strap, and both top straps. The connection 
made by these straps was extremely strong. We assume that the main 
purpose of this construction was to add stability and prevent the front 
and rear of the saddle from spreading when the rider sat on it. 

3.3.3. Gussets and bone attachments 
Lens-shaped gussets or supports were attached to the front and the 

rear of the saddle panels (Figs. 11.2a, 11.2b). While the front gussets (17 

× 19 cm at the widest point) appear to have been cut as a pair from a 
single piece of leather (Fig. 13.1), the rear gussets (18 × 10 cm at the 
widest point) were cut as single pieces (Fig. 13.2). S-shaped attachments 
(ca. 8 cm long, 2.5 cm wide) made of bone were placed on the front and 
rear gussets, probably to reinforce the leather where straps pass through 
them. These straps are terminated with shield-shaped bone pendant 
plaques with a hole (5 cm long, 3 cm wide) which should have served to 
secure parts of the saddle harness, i.e. the breast strap and crupper 
(Fig. 11.6). 

3.3.4. Girth 
The girth was attached 18 cm from the front end of the saddle 

(Fig. 11.4). A lighter shaded line with remains of a leather strap can be 
observed at this point (Fig. 12.3). It was made up of two parts, i.e. a 
leather strap (4.5 cm wide) (Fig. 11.4a) and a plaited horse hair strap 
(4.5 cm wide, 100 cm long) (Fig. 11.4b). The leather strap was laid 
across the panels and fastened with a leather thong 6 cm from the panel 
edges. One end of the strap formed an ‘eye’ through which the plaited 
horse hair strap was fastened using a quick release knot. The ‘eye’ was 
made up of a double thickness of leather, presumably to strengthen the 
fixing point. 

A form of fastening was attached to the opposite end of the plaited 

Fig. 12. Dimensions of the Subeixi saddle. 1 - Panels; 2 - Gullet; 3 - Dimensions and placement of girth and connecting straps. Photos and drawings: Ch. Taylor, 
I. Elkina. 
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horse hair strap by means of a piece of leather folded around the base of 
the fastening and stitched directly to the plaited strap. The material of 
the fastening (ca. 7.5 cm long, 5.5 cm wide), either bone, hoof, or horn, 
could not be determined during inspection. 

Assumingly, the girth strap would have been passed through the 
fastening, tightened, and then the prong of the fastening hooked through 
one of the slits in the leather strap. There is evidence that the girth was 
repaired several times. Both these repairs and the fastening did not 
display the same level of craftsmanship as the saddle itself. The latter 
appears cruder than the attachments on the gussets, suggesting that it 
was made later as a replacement. 

3.3.5. Crupper 
The crupper is made of a leather strip measuring 98 cm in length and 

4 cm in width (Fig. 11.8). It has an iron hook attached to one end and a 
series of slits on the other. It has been suggested that the leather was 
passed around the dock of the horse tail and through one of the slits in 
the crupper, and the hook attached to a loop of leather positioned at the 
rear on the underside of the saddle. 

There are, however, a number of issues which raise doubts about the 
operation of the crupper. Firstly, as the saddle slipped forward, the 
crupper would act like a noose and gradually tighten, thus causing 
discomfort and pain to the horse. When the strain on the crupper was 
removed, the loop around the dock would not loosen as the leather 
would lock on itself. Secondly, the leather loop to which the crupper was 
supposedly hooked is positioned on the underside of the saddle. This 
would create a pressure point on the back of the horse. Thirdly, the 
leather of the crupper is very thin and would have probably broken 
under the strain caused by the saddle slipping forward. 

The construction and craftmanship observed suggest that the saddle 
makers had a basic knowledge of horse husbandry, so it seems unlikely 
that the above issues would have gone un-noticed. It is more likely that 
this strap, which has deteriorated, functioned as a breeching strap. 
Breeching straps are typically attached to the rear of the saddle, from 
where they run back along the flanks of the horse and pass around the 
buttocks, designed to prevent the saddle from moving forward. How this 
may have looked like is indicated by the saddles on some of the Qin 
dynasty terracotta cavalry horses guarding the Mausoleum of the First 
Emperor in Xi'an (Archaeological Excavation Team of the Terracotta 
Warriors Pit, 1978), which appear identical in style to the Subeixi 
saddle. 

It is further possible that this strap was either used to attach certain 
items to the saddle such as bags or blankets, or to wrap around the 
saddle when not in use and folded in half. In this case, the hook could 

have served to hang the saddle out of the way. 

3.3.6. Felt pad 
A pad made of white woolen felt (56 × 48 cm) was attached to the 

underside of the saddle (Figs. 11.7, 14.1). Visible along its edge is a red 
border stitched in place with a woolen thread using a whip stitch 
(Fig. 14.2). Due to deterioration, the original width of the border cannot 
be accurately determined. Only 5.6 cm of the total width is left. 

3.3.7. Bridle 
The bridle consists of a headpiece with a bit and two cheekpieces, a 

throat lash, a noseband, and reins (Fig. 11.9). It demonstrates the same 
level of craftsmanship as the saddle itself, with many of the straps being 
folded and sewn carefully down the center. The construction of the 
bridle ensures that the smooth side of the leather sits against the horse 
elevating any discomfort. 

The jointed iron bit (14 cm long) has round loops formed at either 
end through which wooden rods with a hole on each end (13 cm long) 
were placed. Attached to these holes with wooden pegs are two leather 
straps, which continued on to form the component parts of the bridle, i. 
e. headpiece and noseband. 

The headpiece (99 cm long) is made up of two leather straps, the 
longer of which is running from the right side (offside) over the head to 
the left side (nearside) below the ear. The remaining length of the strap 
is formed by the second shorter strap, which is attached by a knot, 
presumably to allow for adjustment. Shorter leather straps were fixed to 
both straps approximately 35 cm from the bit. While on the offside strap, 
it was stitched to the headpiece and had slits cut into it, on the nearside it 
was twisted and stitched. A small wooden hook has been wedged onto 
the strip, which hooked into the slits on the opposite strap to form the 
throat lash. 

The noseband appears to have been formed from a single leather 
strap, although there is evidence of former pieces being stitched to it. It 
is unclear if these were repairs or part of the original strap. The noseband 
is looped around the headpiece, then runs alongside it being stitched to 
it at a distance of approximately 6 cm from the bit, and finally continues 
to the bit where it was attached. A decorative piece of cut leather has 
been slipped over the center. 

A piece of leather was looped through the ring on the offside of the 
bit to which attached was the rein using a wooden peg. The rein was 
passed through a curved horn pendant, which was in turn linked to a 
leather strap supposed to be attached to the saddle. A knot in the end of 
the rein prevents it from slipping back through the pendant. A rope was 
attached through the nearside loop of the bit, which was knotted at 
approximately the same length as the leather rein and terminated with a 
wooden toggle. An opening inside the leather is visible between the knot 
and the bit. Assumingly, this rope formed the nearside rein fixed to the 
saddle in the same manner as the leather rein on the opposite side. 

According to the excavation report, the bridle was directly attached 
to both sides of the saddle (Lü and Zheng, 2002). If this assumption was 
correct, it would make the process of placing and removing the saddle 
exceedingly complicated as either the saddle or the bridle would have to 
be lifted over the head of the horse. If the bridle was directly attached to 
the saddle, it was likely only on one side. 

3.3.8. Leather type and saddle filling 
The archaeologists assumed that the leather represents ox hide 

(Xinjiang Institute of Cultural Relics and Archaeology and Turfan 
Museum, 2003), however, examination by the authors revealed that the 
grain appears closer to that of goat or deer. For definite identification 
further analysis is needed. The leather forming the upper side panels was 
scraped clean, while that of the underside had traces of hair. The ma-
terial used for the flocking of the panels has been described as deer hair 
(Lü and Zheng, 2002, 56). 

Fig. 13. Lens-shaped gussets with bone attachments. 1 - Front; 2 - Rear. Photos: 
Ch. Taylor. 
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4. Discussion 

4.1. Comparison of the Yanghai and Subeixi saddles 

Both specimens from Yanghai and Subeixi are soft leather saddles. 
Considering their practical and well-thought-out design, the fine 
execution of crafting techniques, in particular the leather- and needle-
work, both items were made by skillful craftsmen familiar with leath-
erwork, horse husbandry, and riding. Obvious traces of repair, of which 
some are executed in a simpler and cruder way, imply that they were 
intensively used and maintained by less trained hands. Both saddles are 
composed of two symmetrical leather hides stitched to each other 
around the outer edges using a fine running stitch, and along a central 

axis forming a gullet. They feature front and back supports, which are 
essential for the comfort of the horse and help the rider to stay in a 
balanced seat. The constructions of the supports, however, differ. While 
in the case of the Yanghai saddle, they are shaped out of the hides that 
make up the upper and underside of the saddle, those of the Subeixi item 
are additional gussets at the front and rear with bone attachments. 

Further differences are apparent. The Subeixi saddle is larger than 
the Yanghai saddle and has a more elaborate appearance. It features 
connecting straps for added strength and to prevent the front and rear of 
the saddle from spreading, a girth for fastening, as well as a felt pad fixed 
to the underside of the saddle. Considering the fine crafting of this 
saddle, it was likely an item of prestige meant for a warrior as indicated 
by the weaponry found together with the saddle in Subeixi grave M10. 

Fig. 14. 1 - The white woolen felt pad with remains of a red felt border was attached to the underside of the saddle; 2 - A whip stitch was used to attach the red 
border to the white felt pad. Photo: Ch. Taylor. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of 
this article.) 

Fig. 15. Top view of the saddles from: 1 - Yanghai tomb IIM205; 2 - Tuekta barrow no. 1; 3 - Subeixi tomb M10; 4 - Pazyryk barrow no. 3 (reconstruction based on 
median measurements from 9 saddles). Photos/drawing: 1 - P. Wertmann; 2 - after fig. 1.2 in Stepanova, 2016; 3 - Ch. Taylor; 4 - after fig. 8 in Stepanova, 2016. 
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The Yanghai saddle is simpler in design and probably represents a more 
common saddle that its female owner used in her daily life. Alterna-
tively, the technical differences might mirror a chronological distance 
between the two saddles, i.e. the “younger” Subeixi type being an 
advancement of the “older” Yanghai type. 

4.2. Turfan in the evolution of saddlery in central and eastern Asia 

The analyzed Turfan saddles share basic construction features such 
as symmetrical wing-shaped saddle cushions, a gullet, and lens-shaped 
support elements at the front and the rear with saddles of the Pazyryk 
culture in the Altai and western Kazakhstan. Regarding size and layout 
of the cushions the Yanghai saddle (Fig. 15.1) is closest to the saddle 
from Tuekta barrow no. 1 (Fig. 15.2) (Stepanova, 2016) dated to 
430–420 BCE (Stepanova, 2006, 104). But different from the Yanghai 
item, the one in Tuekta is quilted and has the supports at the front and 
rear constructed with separate gussets. The Subeixi saddle's size and 
design (Fig. 15.3) corresponds to the saddles from Pazyryk barrow no. 3 
(Fig. 15.4) (constructed ca. 299–260 BCE; Stepanova, 2006, 2016). With 
an original length of ca. 55–60 cm, a maximal width of 19–23 cm and a 
minimal width of 16–19 cm, they are larger than the Yanghai saddle. 
The cushions are made of large cattle hides, sewn together along the 
edges with fine stitches using sinew thread, and leather thongs for the 
internal seams confining the stuffed parts. Four lens-shaped support 
elements (gussets) (Stepanova, 2016, 2–3; Stepanova, 2021, 562) were 
cut out and sewn on at front and rear as in Tuekta and Subeixi. In 
addition, the saddles from Pazyryk are quilted with cords made of horse 
hair to prevent the filling from moving (Stepanova, 2016, 2–3). The soft 
leather saddles of the 5th–3rd centuries BCE barrow no. 11 at Berel are 
said to be constructed the same way (Francfort, 1999, 49–57; Samashev, 
2006, 35–44). 

With an age range of 727–396 BCE (95.4% probability), however, 
the Yanghai IIM205 saddle may predate all Scythian saddles so far 
published. Although another soft saddle composed of two pads filled 
with sheep fleece, thus similar in style to the Yanghai saddle, reported 
from grave 85QZM2 at the Zaghunluq site (Fig. 1) in the southern part of 
the Tarim basin (Xinjiang Museum et al., 1998; Wang, 1999b, 80) might 
be even older. A poplar wood sample taken from the same grave 
chamber has a calibrated age of 1125–895 BCE (Xinjiang Museum et al., 
2003, 132; Wang, 1999b, 83), though an influence by the ‘old wood 
effect’ must be considered (Dong et al., 2014). That horse breeding and 
riding communities were present at the southern rim of the Tarim basin 
during this time period was confirmed by horse skulls with bits and 
cheekpieces from the contemporaneous Liushui site in the Kunlun Shan 
(Wagner et al., 2011). There, however, the leather and other organic 
parts of possible saddles have not been preserved as in most other 
equestrian burials in the Tian Shan and Altai mountains, e.g. Chawu-
hugou (Wang and Lü, 1999, 345–410), Qunbake (CAS Xinjiang Team 
et al., 1991), and Sa'ensayi (Xinjiang Institute of Cultural Relics and 
Archaeology, 2013, 180–194) (Fig. 1). 

The use of soft saddles continued in the area of Xinjiang during the 
Han dynasty as shown by finds from Shengjindian in Turfan (Yibu-
layinmu and Lin, 2020, 240; Jiang et al., 2015) and Sampula near 
Khotan (Keller, 2001, fig. 38) (Fig. 1). 

To date, no saddles from the 1st millennium BCE or earlier have been 
found in central China. However, the depiction on a bronze mirror from 
the Jincun cemetery, Eastern Zhou dynasty (770–256 BCE; Chinese 
Bronzes Committee, 1998, 33) (Fig. 1), shows a mounted warrior seated 
on a saddled horse. The saddle appears to be a quilted soft saddle with 
front gusset and several straps including chest, crupper and breeching 
straps, and a girth, thus resembling saddles from Scythian sites and 
Subeixi. A 3rd century BCE grave in Xianyang revealed two pottery 
figurines of cavalrymen dressed in non-Han Chinese tunics, trousers, and 
boots common among the nomadic people in the north and northwest 
with now decayed reins in their hands (Fig. 1; Xianyang Institute of 
Cultural Relics and Archaeology, 1996). Evidence for the use of soft 

quilted saddles with front and rear gussets, girth and crupper strap, and 
saddle cloth is also provided by some of the cavalry horses guarding the 
Mausoleum of the First Emperor of China, who died in 210 BCE 
(Archaeological Excavation Team of the Terracotta Warriors Pit, 1978). 
During the Han dynasty, soft saddles were already common in China as 
evidenced by pottery horses from tombs and burial pits at Xiangshan 
(SACH, 2007, 117–122), Yangjiawan (Ji, 2006, 117–122), and Shijiax-
ingcheng (Xi‘an Institute of Cultural Heritage Protection and Archae-
ology, 2009, 720) (Fig. 1). 

4.3. Turfan in the early history of horse-riding in central and eastern Asia 

The Yanghai saddle does not mark the onset of horse-riding in Tur-
fan. Reviewing all horse-related artefacts (bones/teeth/tail, whip, 
bridle, cheekpiece, bit, saddle) in the Yanghai cemetery, some remark-
able traits can be discerned (periodisation and statistics based on Turfan 
Administration of Cultural Relics et al., 2019): 

During the earliest burial period I (ca. 1300–1000 BCE) 5 of 30 tombs 
(16.6%), during period II (ca. 1000–700 BCE) 36 of 153 tombs (23.5%), 
and during period III (ca. 700–300 BCE) 28 of 256 tombs (10.9%) 
contain objects related to the utilization of horses. During period I, three 
of the five tombs contained only a whip but no other artefacts indicating 
control of horse. Whips in form of a wooden rod (ca. 30–60 cm long) 
with a leather lash (up to ca. 67 cm long) fastened to it (in some cases an 
additional metal band wrapped around the rod) are a distinct object in 
all periods, found in 20 tombs during period II and in 13 tombs of period 
III. However, if we assume that a whip cannot be unambiguously asso-
ciated with urging horses, then only two graves assigned to period I 
remain relevant, including IM157, which additionally contained a 
decorated horse tail (Turfan Administration of Cultural Relics et al., 
2019, plate 256.3), and IM21, which revealed the earliest leather bridle 
from Yanghai with two wooden rod-shaped cheekpieces, no bit, but slid- 
on bronze buttons (Turfan Administration of Cultural Relics et al., 2019, 
plate 223.1). 

Bridles are also found in 10 tombs of period II and in 9 tombs of 
period III. The most complete example from grave IM204 typologically 
dated to ca. 1000–700 BCE has two longitudinal side-straps (headstall) 
starting from the cheekpieces and joining behind the ears, a noseband 
and throat lash joining the side-straps, the reins attached to the bit, and a 
pair of cheekpieces (Turfan Administration of Cultural Relics et al., 
2019, plate 223.7). 

The Yanghai cheekpieces are all rod-shaped in different variants such 
as antler tip-shaped and straight (uncarved or carved). They range in 
length between 10 and 19.1 cm (ca. 12–16 cm in average) and are made 
of organic material, including poplar wood, bone, and antler. Each 
cheekpiece features three holes or, in a few cases, three grooves to attach 
the bit (through the inner hole/groove) with a short leather strap and 
side-straps (through the outer holes/grooves). The small number of bits 
found at Yanghai (none in period I, 4 in period II, 6 in period III) in 
comparison to the larger number of bridles and cheekpieces (i.e. 2, 33, 
and 23, respectively in the periods I, II, and III) suggests that mostly soft 
bits made of perishable material were used, e.g. of hemp cord, as indi-
cated by remains in the inner hole of bit IM91:2, or leather strips, as 
known from other areas of Eurasia (e.g. Bokovenko, 1995, 286; Che-
chushkov et al., 2018). 

The Yanghai bits range in length between 12.5 and 19.7 cm and 
include jointed bronze bits with stirrup-shaped ends and organic one- 
piece bits with round ends made of antler, bone, or wood. Chechushkov 
et al. (2018) regard rod-shaped cheekpieces as indicative for riding, 
perhaps “luxuries for mounted warriors”. Their age in Yanghai corre-
sponds to that of the earliest specimens in Siberia (ca. 1200–1000 BCE) 
and the emergence of mounted warriors. Three-holed cheekpieces relate 
Yanghai with Karasuk culture sites in the Minusinsk Basin where they are 
dated to the 11th–9th centuries BCE (Taylor et al., 2016). Only from the 
10th century BCE, rod-shaped cheekpieces of antler or bronze were used 
on the Chinese Central Plains (Takahama, 2020; Rawson et al., 2021). 
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Different from Scythian sites, such as Arzhan, Pazyryk, or Berel, 
where fully equipped horses were sacrificed in large numbers, this 
custom was uncommon at Yanghai during the first three periods. The 
only horse remains are: one tail tassel (grave IM157, period I), a single 
horse tooth (grave IM1, period II), and one-horse sacrifice (period III) in 
a separate pit associated with grave IIM212 (Turfan Administration of 
Cultural Relics et al., 2019). This also distinguishes Yanghai from 
contemporary burial sites at higher elevations in the Tian Shan and 
Kunlun Shan, where horse skulls were often deposited together with the 
deceased. Only during the latest period IV (ca. 300 BCE–200 CE) at 
Yanghai, horse sacrifices became more common as indicated by 10 horse 
pits. 

To sum up, the archaeological assemblages from Yanghai suggest 
that already among the first generations in Yanghai were horse-riders. 
At least two men were recognized as mounted warriors by weaponry 
and dress (Wagner et al., 2022). In general, however, horse remains and 
equestrian paraphernalia do not appear in greater numbers in the grave 
assemblages and the entire cemetery until ca. 300 BCE. Grave goods and 
funerary customs speak more for an agrarian economy, which included 
some husbandry. Despite very good preservation conditions for leather, 
only two saddles have been discovered in altogether 531 excavated and 
studied burials, making them exceptional rather than common. The 
better-preserved saddle presented in this article is dated directly to 
726–395 BCE. It is of the same age or perhaps a century younger than the 
unique and not locally produced hide-scale armour found in Yanghai 
and dated to 786–543 BCE (Wertmann et al., 2021). Discussing the ar-
mour's place of origin, Wertmann et al. (2021) considered that this time 
period was marked by a substantial increase in mobility and interaction 
in the eastern part of Eurasia (Høisæter, 2017), which is reflected in the 
range of grave goods from the Yanghai cemetery. The woman in tomb 
IIM205, who was bestowed the saddle for her afterlife, might have come 
from a community of mounted pastoralists living in the steppes or 
mountains in the near or distant western or northern neighborhood or 
her saddle was among the items acquired through contact with them. 

5. Conclusions 

The arid climate conditions of the past millennia in the Turfan area of 
Northwest China led to an exceptional preservation of organic materials 
and objects (produced locally or obtained through exchange and distant 
contacts), allowing identification, analysis, and reconstruction of early 
manufacturing technologies not recognizable elsewhere. The leather 
saddle found in grave IIM205 next to an adult woman was 14C-dated to 
727–396 BCE (95.4% probability range), which makes it contempora-
neous or possibly older than the earliest Scythian saddles from the Altai 
region and eastern Kazakhstan investigated and published so far. Thus, 
together with the non-directly dated saddle from Zaghunluq, the one 
from Yanghai currently stands at the beginning of the history of saddle 
making. Unlike the younger finds from the elite Scythian burials, this 
early saddle was made from inexpensive materials and used by a com-
mon woman. Yet it is testimony to the same mastery of craftsmanship. 
Both the functional design considering the anatomy and well-being of 
horse and rider, and the fine execution of the crafting techniques, i.e. 
leather- and needlework, demonstrate that the Yanghai saddle was 
manufactured by a specialist familiar with leatherwork, horse hus-
bandry, and riding. The lack of elaborate decorative applications 
together with traces of wear and repair spots, some of which were 
executed in a simpler and cruder way, imply that the saddle was an 
every-day item maintained by the user. 

It exhibits the basic elements of soft saddle construction that are still 
in use today, including two wing-shaped hides sewn together along the 
outer edges and separated by a central gullet-like spacer, and lens- 
shaped support elements in each corner resembling knee and thigh 
rolls of modern saddles. Notably, a special stitching technique, the so- 
called saddle stitch, was already applied, which is crucial for objects 
whose seams must hold under heavy load or pressure stress, even if parts 

of the thread tear in some places. 
The fact that only two saddles dated to ca. 700–300 BCE were found 

in a total of 531 graves studied at Yanghai suggests that the placement of 
saddles in graves was an exception rather than a tradition. In contrast, a 
choice of other devices associated with horse-riding – whips, cheek-
pieces, bridles, and bits – was given to a limited number of the deceased 
starting from the earliest burial period (ca. 1300–1000 BCE). In most 
cases, these items were found in male or joint male/female burials, but 
not exclusively. For example, during the period 700–300 BCE, four fe-
male burials were given bridle, whip, and/or cheekpieces. This makes 
the female owner of the saddle from grave IIM205 less unique and 
suggests that horseback-riding was not the exclusive right of men. 

The saddle from nearby Subeixi is constructed in a more complex 
manner and is similar to the earliest known Scythian saddles. In pro-
portions and construction features it closely resembles the saddles from 
Tuekta (430–420 BCE) and Pazyryk (late 4th – mid-3rd centuries BCE), 
as well as the saddles of the terracotta cavalry horses guarding the 
deceased First Emperor of China in Xi'an. 

The saddle and other equestrian paraphernalia in the Yanghai grave 
assemblages further illuminate the role of horsemanship in sedentary 
communities in eastern Central Asia during the first half of the first 
millennium BCE. 
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