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Abstract

The article presents the results of a zooarchaeological research of two horse skele-

tons from atypical Turkic period burials found in the necropolis Chumysh‐Perekat

(Altai Kray, Russia). The remains belong to 5 and 10–12‐year‐old male horses.

Macromorphological analysis showed some dental (wear on P2, over growths of M1,

and irregular wear of M1) and bone pathologies (fusion of the splint bone with

metapodia, lumbar vertebrae). Their presence is associated with horse riding. The

pattern of dismemberment of one of the horses and tools used to implement it was

reconstructed. The authors assume that such manipulations with horse carcasses is

a special modification of Turkic funeral tradition by a local Samoyed group. This

reflects an early stage of spreading of these traditions to the northern periphery of

the Turkic empire.
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1 | INTRODUCTION

In the sixth century, the Turkic Khaganates merged into a huge Eur-

asian nomadic empire stretching from Manchuria to the Black Sea

(Kliashtornyi & Savinov, 2005; Sinor, 2008). TheTurkic people created

cultural canons (horseman weapon sets, religious cult, mortuary rituals,

etc.) that were widespread in steppe Eurasia. This period is important

not only in the context of the Turkic close interaction with the China,

Iran, and Byzantine empires, but also because of the significant influ-

ence of theTurkic traditions on the population of the northern regions

(Golden, 1992; Soucek, 2000; Rogers, 2012 et al.). At the earlier stages

(sixth and seventh centuries), the northern population was mainly

adopting Turkic weapons, horse riding equipment, decorations, and

some rites. Later, in the second half of 8th–10th centuries, Turkic

groups enter forest‐steppe territories, which led to the assimilation

and spread of many nomadic cultural elements in these regions

(Gorbunov, 2003; Kliashtornyi & Savinov, 2005; Molodin et al., 1988).

One of the key markers of the Turkic funerary tradition was

burials of male warriors accompanied by a horse. Two ways of
wileyonlinelibrary.com/jo
burying the horse are known. The first is the burial of the entire horse

carcass laid on its side with legs bent alongside the grave behind the

buried human. Such burials are identified by the presence of an ana-

tomically complete skeleton of a horse. The second way is burying

the so‐called “horse skin” next to the person. Archaeologically, such

burials are determined by the presence of the skull, phalanges, and

metapodia of the forelimbs and hind limbs lying on its sides

(Kliashtornyi & Savinov, 2005; Kubarev, 2005; Figure S1). In the

Turkic tradition, there have been practically no significant deviations

in the ritual of horse burying—and any changes in the position of

the horse remains or their anatomical composition are unusual and

call for further investigation.

This article examines two burials with horses from the Chumysh‐

Perekat necropolis in Southwest Siberia. This is the northern periphery

of the Turkic world: forest‐steppe territories of the Upper Ob region

close to Salair taiga (Figure 1). This area is more than 350 km away

from the northern branches of the Altai Mountains and the area of

classical Turkic sites. Since the Bronze Age, this territory was

populated by the Ugrian and Samoyed people (Golden, 2008; Parpola,
© 2019 John Wiley & Sons, Ltd.urnal/oa 1
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FIGURE 1 Chumysh‐Perekat necropolis location and plan

1Except these two cases, no object containing animal remains from that period have been

found in the necropolis apart from the Grave 23. In that grave, a dog skeleton was found laid

near the legs of two buried women (Figure S3).
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2012). The archaeological and osteological materials of the Chumysh‐

Perekat necropolis present an excellent case for a study of the pene-

tration of the Turkic traditions into the northern periphery.

The burials of humans accompanied by horses are unknown for the

period of the seventh–early eighth centuries, hence, are particularly

relevant. The closest necropolis of the same period, where such graves

have been researched, is Gornyi 10. It is located 280 km south‐east of

the Chumysh‐Perekat necropolis in the northern foothills of Altai. In

three atypical graves that have been excavated in Gornyi 10, horses

were placed under humans, which contradicts the Turkic canon

(Abdulganeev, 2001). The tradition of burying humans accompanied

by a horse in Southwest Siberia spread only by the second half of

the eighth century in the aftermath of the dissolution of the

Second Turkic Khaganate (Gorbunov, 2003; Kliashtornyi & Savinov,

2005). Therefore, the research of two rare burials with horses from

Chumysh‐Perekat is essential to reconstruct the early stages of

penetration of Turkic traditions to Southwest Siberia northwards

from Altai.

The Chumysh‐Perekat necropolis is located in Southwest

Siberia, specifically on the right bank of the river Chumysh (the Ob

river‐basin), in the north‐east of Altai Kray at the Salair Ridge foot-

hills. The necropolis includes burials from a wide temporal range—

from the Neolithic to the early Middle Ages (Fribus, Grushin, Saibert,

& Trusova, 2018). Ten graves dating back to the medieval period

have been studied so far, including two burials (25 and 28) of a

human male accompanied by a horse, two single human male graves

(15 and 20; Figure S2), and six graves of women and children (18,

21‐24, 26; Figure 1). All burials were made in pit‐graves—with the

buried bodies stretched on their backs accompanied by ceramic

ware, weapons (bows, quivers, iron and bone arrows points,

knives and daggers, axes), belt sets, and assorted decorations.

According to the archaeological data, these burials date back to
the seventh–early eighth centuries AD. This paper reports the mate-

rials from two atypical burials each including a man and a horse

(№25, 28).1
1.1 | Grave 25

The burial was made in a rectangular pit‐grave. The horse skeleton

was placed in the western part of the grave on its face and with unnat-

urally bent legs and elongated neck (Figure S4). The animal's head was

oriented to the north. The iron bits and bone cheek‐pieces were found

in situ as well as a bone buckle (a bridle element), a belly buckle, and an

iron stirrup with a loop (in bad condition; Figure 2). The buried man

was stretched on his back along the eastern wall of the grave with

his head oriented to the south. The assemblage includes an iron axe,

a dagger, a birchbark quiver with a set of arrows, a buckle (used as a

pendant), small beads, and a bronze earring fragment.
1.2 | Grave 28

The burial was made in a rectangular pit‐grave. The horse's bones

were placed in the western part of the grave, whereas the skull was

put near the northern wall. An iron stirrup, bits, and buckle were found

amidst the horse's bones. The buried man was stretched on his back

along the eastern wall of the grave with his head oriented to the south

and covered with a birchbark sheet (Figure 3a). The assemblage

includes a birchbark quiver with a set of arrows, an iron dagger, a bone

tool, a leather belt with bronze plaques of different types, and a

buckle, bronze beadings.



FIGURE 2 Grave 25. General view and horse harness elements: (1) stirrup, (2) bits and cheek bones, and (3 and 4) buckles
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2 | MATERIALS AND METHOD

Horse skeletons from Graves 25 and 28 were examined using the

same procedures—an assessment of taphonomical state of bones,

determination of sex, dental and bones pathology of different

aetiology, withers height, and peculiarities of dismemberment for the

horse from Grave 28.

The bones of horses and humans in both graves were in good

condition. They bore no marks of abrasion or corrosion of cortical or

trabecular compartments. All horses' and humans' skeletons had no

marks of taphonomical disarticulation of bones. Therefore, the place-

ment of the skeletons (their parts, single bones, or their fragments)

was most likely the result of human manipulation during the

inhumation.

The sex of the animals was determined according to the well‐

developed canines (Hillson, 2005). The age was determined according

to the tables of tooth eruption ages, incisor wear, and epiphyseal fusion

of the postcranial skeleton bones (Silver, 1963). The dental and bone

pathologies were found by visual assessment of the macromorphology

using the aetilogical classification of Bartosiewicz and Gál (2013). One

of the most distinctive and macromorphological markers of bits use is

the bevel of the grinding surface anterior ≥3 mm (Anthony & Brown,

1989, 2000, 2011; Brown & Anthony, 1998) and enamel/dentine

exposure on the P2 anterior corners (Bendrey, 2007a). Additionally,

uneven wear of P2 enamel and dentine, that is, presence/absence of

the “Greaves effect,” was recorded (Olsen, 2006). The horse withers

height was determined based on von den Driesch and Boessneck's

method (Boessneck & von den Driesch, 1984; von den Driesch &

Boessneck, 1974) of measuring the limb long bones length (Eisenmann,

Alberdi, de Giuli, & Staesche, 1988; von den Driesch, 1976).
To determine the way of dismemberment of the horse's carcass

from Grave 28, the skeletal parts with anatomical bone articulation,

cut marks, and their location on the bones were explored. If cut marks

were absent but joint bones located in situ were spread, that served as

evidence of intentional dismemberment of some parts of the carcass

without damaging the bone surface in ligament and muscle ends.

The cutting tools morphology was determined based on marks on

the bones.
3 | RESULTS

3.1 | Horse from Grave 25

The skeleton belonged to a 10‐12‐year‐old male horse. Withers height

was 136 cm. The occlusal surface anterior part of both Р2 had wear

marks—a 2‐mm deep hollow in the place of paracone and mesocone

(Figure S5a). Р2 had a 2‐mm mesostil bevel, an open enamel part on

their anterior edge and not evenly dentin and enamel wear. There were

irregularities of the horse's tooth wear and undulating occlusal surface

(Figure 4a). The overgrowth of M1 led to the intensive wear of M1

crowns and pulp cavity opening. Other odontological anomalies and

skull deformation could have been reasons for this pathology

(Bartosiewicz & Gál, 2013) but were not found. Hence, this may have

been caused by synchronic development of the opposing teeth (Dixon,

2017). Taking onto account the terms of eruption of the first molars in

horses (Silver, 1963), that malformation could appear during the first

year of life due to lateМ1 eruption or growth.With age, the horse must

have experienced acute pain and discomfort as M1 crowns wore down

and pulp cavity opened accompanied by denudation of the nerves.



FIGURE 3 Grave 28. (a) General view and
horse harness elements: (1) bits and (2) stirrup;
(b) Location of the right (white shade) and left
(grey shade) bones in the horse skeleton
marked on the plan of grave 28: arrows show
cut marks. The Pelvic limb: 1, 10 – Phalanx 3;
2, 11 – Phalanx 2; 3, 12 – Phalanx 1; 4, 13 –
metatarsus; 5, 14 – tarsus; 6, 7, 15 – tibia; 8 –
patella; 16 – left femur; 9, 17 – innominate.
The Thoracic limb: 31, 37 – Phalanx 3; 32, 38
– Phalanx 2; 33 – right Phalanx 1; 34, 39 –
metacarpus; 35, 40 – radius and ulna; 36, 41 –
humerus; 42 – right scapula. The Head: 22 –
cranium; 23 – mandibula. The Vertebral
Column: 18 – sacrum; 19 – 6 lumbar vertebra;
20 – 1‐4 lumbar vertebrae; 21 – thoracic
vertebrae; 24 – atlas; 25 – axis; 26‐30 – 3‐7
cervical vertebrae
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The following pathologies of the postcranial skeleton were found

(Figure 4b,c). First, the metacarpal Bones 2, 3, and 4 in both forelimb

and the metacarpal Bones 3 and 4 in hindlimb were fused. Second,

in the spinal column, the fusion of the spinous processes of the 2

and 3 lumbar vertebrae were found.

3.2 | Horse from Grave 28

The skeleton belonged to a 5‐year‐old male horse. Withers height was

136 cm. In addition to the changes in upper and lower cutting teeth

usual for this age, it had an atypical for older horses (Silver, 1963)

unfinished fusion of the caudal epiphysial plates of all vertebrae

from the second cervical vertebra to the sacrum. They had a well‐
pronounced epiphyseal line. Besides, the epiphyse and the sixth

lumbar vertebra, the fifth sacrum vertebra and sacrum are not fused.

Р2 had 2 mm mesostil bevel, the enamel on their edge was not

exposed, though there was an uneven wear of enamel and dentine

(Figure S5b). Among the postcranial skeleton pathologies, there was

a fusion of the metacarpal Bones 2 and 3 in both forelimbs.

We have reconstructed some peculiarities of this horse dismem-

berment as well (Figures 3b, 4e, S6, and S7). The head was cut from

the neck between the atlas and occipital condyles without damaging

the bones. The neck was cut on the seventh cervical vertebra

and placed as a whole piece apart from the head. The thoracic and

lumbar sections and the sacrum were cut without damaging the bones.

The lumbar vertebrae were placed as a whole piece apart from the



FIGURE 4 (a–c) Pathology patterns in the horse from grave 25 and (e) limb bone damage in the horse from grave 28: (a) irregularities of tooth
wear and undulating occlusal surface, (b) fused spinal processes of the 2 and 3 lumbar vertebrae, (c) fusion of the right metacarpal Bones 2–4 (on
the left) and metatarsal Bones 2 and 4 (on the right), (d) adz‐axe, and (е) location of the cut marks (arrows), which were probably made with an axe
on the surface and inner walls of the limb bones.
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sacrum; they preserved their anatomical integrity. The pelvic waist

was cut from the sacrum without damaging the latter; hip bones were

separated along the symphysis and placed separately.

The left part of the thorax was cut along the vertebral column by

processus transverse of the vertebrae, but the caput costae remained

undamaged. The right part of the thorax was cut by caput costae with-

out damaging the processus transverse of the vertebrae. Chaotic

arrangement of costae mean that they were more likely cut off the

thorax walls by cutting intercostal muscles. Judging by the straight

transversal vertebra cuts, the thorax was cut by the 2nd, 16th, and

18th vertebrae. The rest of vertebrae were cut without damaging

the bones and placed around the grave at random.

The anterior and posterior stylopodium and zeugopodium were

separated into three–six longitudinal and transversal fragments. They

had specific marks of strokes with a sharp and dull instrument. For

example, the right radius was cut into four fragments, and its anterior

wall part was broken, with numerous cracks from a dull tool stroke and

a deep incision on the distal end. The interior mass of cavernous tissue

of both distal fragments of articular blocks and both tibiae proximal

end was cut off from inside. The trabecular bone had 7 to 15 long

cut marks suggesting the use of a chopping tool with a bow‐like
cutting edge. Such a shape is specific for an axe typical for that period.

Such axes were found in Graves 20 and 25 of the Chumysh‐Perekat

necropolis (Figure 4d).
4 | DISCUSSION

The studied horse skeletons belonged to adult animals. The horses had

similar wither height, that is, 136 cm on average. Although the wither

height estimation based on different bones gave a range of values

from 131 to 146 cm (Table 1), according to the absolute values, all

the estimation results are within the range for smaller‐to‐medium

height horses: 128–136 cm (Witt, 1952). Horses of this height were

well‐presented among mummified horses of the Pazyryk period in

Altai burials (Witt, 1952), although there is no comparable data for

the Medieval period.

The presence of harnesses and other equipment allowed

assessing the macropathological deformations of teeth and bones in

the studied horses as the indirect evidence of riding (Levine,

Whitwell, & Jeffcott, 2005).



TABLE 1 Measurements of the limb bones of the horse skeletons
from Graves 25 and 28 of the Chumysh‐Perekat necropolis

Feature

Value

Height at the

withers estimated
based on separate
bones, cm

Grave
25

Grave
28

Grave
25

Grave
28

Maximal length of the humerus 278 275 135 134

Maximal length of the radius 304 306 133 133

Maximal length of the radius/ulna 387 386 132 131

Maximal length of the Metacarpal 3 216 218 138 139

Maximal length of the femur 372 373 131 131

Maximal length of the tibia 335 335 146 146

Maximal length of the Metatarsal 3 255 256 136 136

Average height at the withers, cm 136 136
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The anterior surfaces of P2 in both horses were worn, which

might have been caused by biting. However, the fact that the bevel

was less than 3 mm (Anthony & Brown, 2011) and considering the

Greaves effect (Olsen, 2006) disproves that. Thus, the riding horse

from Grave 25 had a tooth anomaly and undulating occlusal surface,

which could mask the bitting abrasive effects in upper and lower

second bicuspids. However, the exposed enamel parts on P2 anterior

angles were caused by bits wearing (Bendrey, 2007a). The horse

from Grave 28 demonstrated poor marks of using bitting judging

by P2 condition, which could be explained by its less intensive use

since the age of 3 years, that is, from the compete occlusion with

P2 to its death.

Both horses demonstrate fusion of splint bone with metapodia.

This pathology develops with ageing and begins by the forelimb as

in horse from Grave 28. It occurs more often in horses older than 5–

6 years, which, in work horses, might be caused by intensive long work

(Bendrey, 2007cb). The vertebra fusion found in the horse from Grave

25 is usual for riding horses (Bartosiewicz & Gál, 2013). It occurs from

overloading a young horse during the locomotor system formation, the

chronic inflammation of spine muscles and/or the riding style, saddle

type, and rider characteristics, but it can be found in nonwork horses

too (Bartosiewicz & Bartosiewicz, 2002; Bartosiewicz & Gál, 2013;

Janeczek et al., 2014; Levine et al., 2005). The vertebrae fusion of

two or more lumbar and even thoracic vertebrae in horses is mainly

known from researches of prehistorical horses in Europe (Bartosiewicz

& Bartosiewicz, 2002; Bendrey, 2007c; Onar et al., 2013; Onar, Alpak,

Pazvant, Armutak, & Chrószcz, 2012). However rare, this pathology

was found in horses from well‐studied Scythian period sites of the

Altai Mountains, for example, in the Ak‐Alakha 5 necropolis (Levine,

Bailey, Whitwell, & Jeffcott, 2000) and Berel (Kashkibaev & Samashev,

2005; Kosintzev & Samashev, 2014). Dated before that period, this

pathology is usually associated with the use of soft saddles (Levine

et al., 2000). Our material contains no archaeological data about
saddle types but the indicated pathologies can serve as an indirect

proof of their imperfect construction.

The location of the horse skeletons in both graves, as well as the

manipulation with the horse carcass from Grave 28, makes this burial

unusual for the Turkic period. This is also supported by the unusual

placement of the horse skeleton from Grave 25 and the total dis-

memberment of the horse carcass from Grave 28. The dismember-

ment of the horse's carcass from Grave 28 could be associated

with a funeral feast rite. However, the presence of whole “meat”

parts of the carcass (neck, lumbar, and sacrum part of the spinal

column) disproves this. There is no clear explanation for the reasons

for the total dismemberment of anterior autopodia, that is, some

less‐meaty parts such as phalanges and cutting the epiphyses of long

bones from inside.
5 | CONCLUSIONS

The analysis of two horse skeletons from the Chumysh‐Perekat

necropolis revealed a several dental and bone pathologies of

different etiologies. Some of them have functional origins (fusions

of splint bone with metapodia and of lumbar vertebrae), whereas

others can be attributed to congenital abnormalities (unevenness of

tooth wear and undulating occlusal surface). Although the buried

horses were ridden, which is evidenced by the finds of horse‐riding

equipment elements in situ, the traces of the horse‐bit impact on

P2 were poorly pronounced. With regards to the horse from Grave

28, peculiarities of carcass butchery were reconstructed, indicating

that it was performed with a tool typical for this time—an axe.

However, both graves include buried horses, which is atypical for

the Turkic period.

Overall, the studied burials demonstrate a special way of modifying

the Turkic funeral tradition through the manipulation with horses and

its replication by the local Samoyed group. This atypic case shows an

earlier stage of spreading of the Turkic burial canons to the forest‐

steppe area far removed from the Turkic Empire borders.
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