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OSM 1: horsebits in early China and bit damage
Horsebits atXinzheng
Based on ancient literature and unearthed archaeol@gte&cts before thaVestern Zhou period (e ghang

Dynasty), the horse bits were made of leather, which was replaced by bronze or other méa Yh@stern



Zhou periodGuo 1998). We can find this trace from a bronze bit, which copies tpe sia leathebit (see
Figure S1: leftyGuo 1998). The shape altered in the end of the Western Zhou period and stabilized during
Easterrzhouperiod(for atypical form, sed-igureS1:centrg (Guo 1998).

In China, rare evidence of organic bits have been discovered at the Yanghai cemetery near tbasisyfan
western China (see backgroundBiecket al. (2014). Several bits made of wood and antlere found (see
Figure S1: right{Niyaz 2012) One of the wooden bit comes from Tomb 12, which has s@entifically dated
to c. 3000years ag@Becket al 2014)
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Figure S1.Left) bronzebit from tomb62, Xincunsite (Guo 1998 61); centre bronzebit fromtomb5, Xincun
site(Guo 1998 62); right) horse bitsmade ofwvoodandantler from Yanghai cemeterfNiyaz 2012 78).

Xinzheng horse data

All the horse skeletons were excavated from the famous ZHang@ncient city(ZhengHan Gucheng,

), theruins of ancient capital cityf the zheng and Han States in Xinzhemtgnan ProvinceSee detailat

http://www.kaogu.cn/en/Special_Events/Top_10_Archaeological_Discoveries_in_China_2017/2018/0418/
html.

All horse skeletons mentioned here are dated to the Eastern Zhou perici@b@ BT), which is dividedhto

the Spring and Autumiperiod (when theity belonged to the Zheng state) and the Warring Spetesd (when
the city belonged to the Han state). The dating is based on forms and artifacts otoplaedsenerally
speaking, horse a&ftacts like bronze bits were not buried with horse andiatsain their pits, but within the
tombs around the horse (and chariot) pits. All horses buried in pits Zfem@ncient Cityaremale ifthesex
identificationis available.

Based on observations on lower P2 of relatively well preserved horse skullth&do. 1 horse anchariotpit



at Cuiyuanxiaoqy ) site (24 horsesspring andAutumnperiod, Zheng state), No.hbrsepit at
Houduanwanminzhdi ) site threespecimensSpringand Autumnperiod, Zhengtatg, andNo. 1
horsepit at Hongyuanshengw( ) site (14 horses, Warring States period, $tate), we found a

majority of the lower P2 show exposed enamel anter{srhere the cementum ha®rn away), but the most of
them do not display apparent abrasions (see FER)eOnly af e w aht&ripisparts show severe abrasions &
well as depressions (see Fig@®. Obvious VYshaped wear afpperandlower P2occursbut rarely. Sean
examplen Figure$4, 08ZHCY 1-6 (left side).



Figure 2. LowerP2 showing anterior enamel exposure, but without obvious abrasipf8ZHCY 18 (horse
No 8. from horse and chariot pit T Guiyuanxiaoqu site, excavated08, ageD 9 , | e2) G8ZHCY1dle )
(horse No 11. from horse and chariot pit 1 at Cuiyuanxiagitg) excavated at 2008, ag8,left side) 3)
2010ZHHMZ®4 (horse No 4. from horse pit 1 at Houduanwan site, excavated 204010, left side)4)
2012ZHHY 114 (horse No. 14 from horse pit 1 at Hongyuanshengwu site, exc@@itBdagesi 6, left side)
(photagraphs byd. Cao).



Figure S3. Lower P2 showing anterior enamel exposure with obvious abragsioPs08ZHCY 11 (horseNo. 1
from Pit 1 at Cuiyuanxiaoqu site, excavated 2008,-lg& right side) 3) 2012ZHHY 11 (horseNo. 1 from
horse pit 1 aHongyuanshengwu site, excavated 2012,9%d®, right side) 4) 08ZHCY 114 (horse No. 14
from horse and chariot pit 1 at Cuiyuanxiaoqu site, excavated 2008.&8geghtside)(photographs by J.

Cao.



Figure $A. V-shapedwvear toupperandlower premolarsof horse08ZHCY 16 (horseNo. 6 from horseand
chariot pit 1 at Cuiyuanxiaoqsite,excavated®008,age8, left side)(photograph by JCao).



Table S1. Bit wear damage from chariot and riding horses from ancient China, ancient Mongolia, and

modern Mongolia. Scoring system: 0: no traces; 1: light abrasion on anterior cementum, but no exposure

of enamel; 2: exposure of anterior enamel; 3: obviouanterior erosion; 4: occlusal bevel:-: observation

unavailable. For full dataset, see TableS2-3.

Category Horse use Number Upper Lower
of individuals P2 P2
0 | 52% | 43%
Limited
_ 1 2% 5%
impact
2 | 33% | 33%
All chariots 42
3 0% 7%
High
_ 4 5% 12%
impact
:
0 | 22% | 4.3%
Limited
_ 1 |17.4%| 0%
Impact
East Asian riding 93 2 | 26.1%| 4.3%
3 0% | 21.7%
High
_ 4 | 17.4%| 39.1%
impact
:
0 | 16% | 16%
Limited
_ 1| 16% | 26%
Impact
Deer StoneKhirigsuur 19 2 | 21% | 26%
Complex 3| 0% 5%
High
_ 4 | 42% 0%
impact
:




Table S2 Bit wear data from Xinzheng sites.

Scoreof P2*
Sex (based onf Age (based on
Site Historical period [State Individual No. |canineand (incisors,limbs, and Upper|Upper|Lower|Lower
pevis) vertebrae)  |P2(L) |P2(R)|P2(L) |P2(R)
08ZHCY11 |Male ~12 2 2 3 3
08ZHCY1:-2 |? ~8 0 0 0 0
08ZHCY1-3 [Male ~7 4 T 4 I
08ZHCY1:-4 |Male ~517 0 0 2 0
08ZHCY15 [Male ~9 2 2 2 2
08ZHCY1-6 |Male ~8 4 4 4 4
08ZHCY1-7 |? 3.5+ 0 0 0 0
08ZHCY1-8 |Male ~9 2 2 2 2
Cuiyuanxiaoqu 08ZHCY19 [? 5+ 0 0 0 0
( ) 08ZHCY1-10 [Male ~7 0 0 1 0
Spring and Autumizhengc ) 08ZHCY1-11 |Male ~8 2 | 2| 2| 2
period(771 476 08ZHCY1-12 |Male 5+ o o] o] o
BO) 08ZHCY1-13 [Male ~7 0 2 4 2
08ZHCY1-14 Male ~3.5 2 2 3 3
08ZHCY1-15 Male ~11 0 0 2 2
08ZHCY1-16 Male 8+ 0 0 0 0
08ZHCY1-17 Male ~8 0 0 0 0




12

08ZHCY1-18 [Male 8+ T T
08ZHCY1-19 [Male ~8 0 T T
08ZHCY1-20 |Male 5-6 0 0 0
08ZHCY1-21 [Male 78 0 0 0
08ZHCY1-22 |Male ~8 0 0 0
08ZHCY1-23 |Male ~8 0 0 0
08ZHCY1-24 Male ~8 0 0 0
2012ZHHY 11 Male 9110 T 0 3
2012ZHHY 12 Male ~8 0 0 0
2012ZHHY 13 Male ~9 0 4 4
2012ZHHY 14 Male ~12 2 2 2 2
2012ZHHY L5 Male ~9 2 2 2 2
Warring States 2012ZHHY 16 Male 89 T T T T
Hongyuanshengw|period(475 221 2012ZHHYE7 Male =9 2 2 2 4
BC) 2012ZHHY 18 Male ~8 0 0 0 2
2012ZHHY 19 Male 15+ 2 2 2 2
2012ZHHYLX |Male ~7 0 0 2 2
10
2012ZHHYZX: [? 5-7
11
2012ZHHYL: |Male 517




2012ZHHY1 |Male ~8 i i i i

13
2012ZHHY1 |Male 5-6 2 | 2 | 2| 2

14
Spring and Autum 2010ZHHM11 [? ? o] 0| 0| 2
Houduanwan (|0 ioq(7711476  Zheng( ) 2010ZHHMZL2 Male ~12115 2 | 2] 2| o0
) BC) 2010ZHHM%3 Male ~9 1 1 1 0
2010ZHHM14 [Male ~10 2 | o | 2] o0




Table S3 Bit wear damage from chariotand riding horses from ancient China, ancient Mongolia, and

modern Mongolia. Scoring system: 0: no traces; 1: light abrasion on anterior cementum, but no exposure

of enamel; 2: exposure of anterior enamel; 3: obvious anterior erosion; 4: occlusal bevel;observation

unavailable.
Upper Lower
Site Period Horse use #(N) Score P2 P2
0 16 13
1 0 1
Cuiyuanxiaoqu Spring and 2 6 5
( ), Autumn period 24
Zhengstate( ) (7711 476BC) 0 2
3
4 2 3
.
0 2 3
1 1 1
Houduanwan Spring and 2 2 )
( ), Autumn period 4
Zhengstate( ) (7711 476BC) 3 0 0
4 0 0
i
0 4 3
1 0 0
HongyuanShengWLWarringStates 2 6 v
( ), period(475 221 14 3 0 1
Hanstate( ) BC)
0 2
4
.
0 5 0
1 3 2
Mongolia,various 2 0 2
localities Modern 13
3 1 4
4 2 0
.
0 3 0
1 0 0
Mongolia,various E@y Iron Age 2 0 0
localities (Pazyryk, 7
Xiongnu)and 3 0 1




EarlyMiddle

Ages(Turkic)
4 2 4
T 3 2
0 0 0
1 0 0
Shirenzigou and  EarlyIron Age,c. 2 3 1
Xigou,Xinjiang, 340/ 220BC
China 3 0 1
4 2 4




OSM2: bit wear datafrom Mongolia.

Table S4. Bridle and bit damage to the cranium and dentition of adult DSKC horses (>5 years) witlufficient level of

preservationfor assessment.

LP2
Sex Nasal _ Max [anterior Upper _ Intercuspid Mandibular
. remodeling| LP2 \wear?/ premolar | Diastema | wear of .
Specimen |Context Age |DNA/ |, bevel indicative ofbevel? score Lp2 deformation |Other
canines)|’ " ’
bitting ?
Concavityon
Khuvsgul, Tsagaan Uusum, 16+ . 11 LLP2 anterior,
NMM 001 |[Khushuutin GoDS Feature2 (incisors) Indet. | YES/INO  VES 1 X ChippedLP2
margin
Khuvsgul,Tsagaan Uusum, Bor | ~14i 15
NMM 002  |Hujiriin Gol 1 (crown |Female |i (V) YES )
Feature? height)
Khuvsgul, Tsagaan Uusum, 16+ .
NMM 003 Khushuutin GoDS Feature3 (incisors) Indet.  \VES 0 NO NO ! X X
NMM 00  [payan Ulgii Tsengesum©Onkhag  ~6i7 1,0 2.27|YESINO  |NO X X
KS (incisors) 0
Khuvsgul,Renchinlkhumig Sum 20+
NMM 009 |[TsatstairKhushuuFeature2 (crpwn Male NO t ! ! ! X
height)
Zavkhan,Shiluusteisum,Daagan 16+ . . ChippedLP2
NMM 016 |Del DS (incisors) Female |i v YES 1 X X margin
~11718
Khuvsgul, Alag Erdene sumylaar] ) : .
NMM 017  Tolgoi DS4 feature6 (crown lindet. | 0 YES !
height)
Khuvsgul,Renchinlkhumte sum, | ~11112 ChipoedLP?2
NMM 028 |Zeerdegchingin Khushuu KS-1 (crown Male | 2.2 |YES/NO |Possible T marpri)n
(2006) height) 9




Arkhangai,Undoor Ulaarsum, Urt

~11-16

ImpactedJL M1,

NMM 030 |5 lagyn KSKYRI 21 (crown Male | 8.52| YES brokenURM1,
height)
Khuvsgul, Tumurbulagsum, Zunii ~1l14 ChippedLP2
NMM 034 ’ ’ (crown [Female |i NO YES X
GolAL1F3 . 1.37 margin
height)
Khuvsgul, Tumurbulagsum, Zunii ~1014
NMM 040 gul. gsum, (crown Male i 3.73|YESINO  |YES
GolK3 .
height)
Khuvsgul, Tumurbulagsum,Zunii | ~9i 14 .
NMM 041  (Gol (crown [Female [i 1.64)YES/INO |[YES ﬁg‘rpﬁ’r?d"'az
DS4 height) 9
Tooth
~14-17 fragmentbetween
NMM 045  [payankhongoirdenetsogsum, | o i viale i 0.83)YES/NO  [Possible URM1 andvi2,
Bor Shoroonii AmHM1 . .
height) Concavityon LLP2
anterior
Khuvsgul,Renchinlkhumte sum, | 012 ChippedLP2
NMM 047 PP " | (crown |Male i 0 [YES/NO |NO X
Zeerdegchingin Khushuu FA . margin
height)
~1417
NMM 050 |Uvs, Zuunkhangasum,ZK 257-3 | (crown |[Indet. 0 |[YES/NO |YES
height)
20+ Boneremodeling
NMM 051 |Uvs, Zuunkhangasum,ZK 1-3 (crown |indet. i 0 |INO - aroundLR
height) mandible
Bayankhongoi:rdenetsogsum, ~1314 . . .
NMM 056 ShatarChuluuDS 1 (crown Male Possible 2.64 I Possible ImpactedJLM3
height)
Bayankhongoi:rdenetsogsum, ~89 .
NMM 057 ShatarChuluuKs 1 (incisors) Male i 1.98| YES/NO YES
Chipped_P2
NMM 095 |BayankhongomMorin Mort 16+ [Female |i 2.26 NO YES margin,toothrow

(incisors)

bowed outwards




Figure S5 3D image of mandible from juvenile hors&j 2.5 years of age, from the sifdJguumur (NMM
014),whichalsoexhibits evidenctor veterinarydentistryontheupper incisorsArrow showsntercuspidwear

to thedeciduoussecondoremolar (photograph by W.T.Taylor).



Table S5. Bridle and bit damage to the cranium and dentition of modern and anciemiding horses(>4
years)with sufficient levelof preservation for assessment.

Max

LP2 anterior

Upper

Historical Nasal Lp2 wear?/ remolar Diastema
Specimen  period Age  [Sex remodeling? indicative of b score [Other
bevel | . . wear?
bitting?
Concavity to
lower LP2
~16+ anteriormargin,
CMH 02 Modern (incisors) |Male Yes 3.43 NO NO 1 Chip
fracture
Concavityto
lower LP2
~16+ anteriormargin,
CMH 04 Modern (incisors) |Male No 3.13 |YES/YES NO 0 chip
fracture
(~4.5 L .
CMH 05 Modern . Male No i i NO i
eruption)
CMH 06 Modern (5+. Male No T NO T
eruption)
~1316 . ) y
CMH 07 Modern (incisors) Male YES I I NO I
CMHO08  |[Modern ~L012 Chale No i NO i
(incisors)
CMHO09  [Modern 16 remale No 0 |YESIYES NO 1
(incisors)
CMH 10 Modern 5+. Female [YES T I NO T
(eruption)
CMH 11 Modern . ~.7 Female |i 0 [YES/NO ) 1
(incisors)
CMH 12 Modern ~4 Male YES 0 [YES/NO NO 1
(eruption)
Impacted
5+. teeth(upper
CMH 13 Modern (eruption) Male No I I NO I left M2,M3)
CMH 14 Modern 5+. Male ) 2.59 |YES/YES ) 0
(eruption)
~89
CMH 15 Modern (incisors) [Male Possible ) ) NO T
Pazyryk
(sixth to ~14i 15
NMM 013 [ourth (crown e b 6.39 YES/YES YES 0
centuies height)
BC)
Xiongnu
(second
centuryBC
NMM 071 [osecond | =910 e possible 6.58 YESIYES  [VES 2
century (incisors)
AD)
Xiongnu
(second
centuryBC ~16+
NMM 080 o second o Female [Possible 0 |YES/YES NO 1
(incisors)

century




AD)

NMM 094

Xiongnu
(second
centuryBC
to second
century
AD)

~10i12
(crown
height)

Indetermi
nate

NO

NMM 011

Turkic (fifth
to

eighth
centuries
AD)

~8 9
(incisors)

Male

Yes

9.81

YES/YES

YES

NMM 081

Turkic (fifth
to

eighth
centuries
AD)

~8i 13
(incisors)

Male

7.21

NO

NMM 082

Turkic (fifth
to

eighth
centuries
AD)

~4i 5
(eruption)

Male

NO

1.68

YES/YES

NO

Bone
formationat
lower left P2
margin

NMM 087

Turkic (fifth
to

eighth
centuries

AD)

~4i 4.5
(eruption)

YES




OSMS: rein anglemeasurements.

Figure S& Measurement of rein angle formed by the projected intersection of the reins with thehewdtie
strap(figure by W.T.TTaylor).



Table S6. Rein angle measurementausedin the analysis

Unique identifier Subset / Category Gait Angle | Source

English_ridingl Riding - English NA 74.86 | Google Images
English_riding2 Riding - English Trot 82.44 | Google Images
English_riding3 Riding - English Trot 88.48 | Google Images
English_riding4 Riding - English Trot 77.74 | Google Images
English_riding5 Riding - English Trot 58.6 | Google Images
English_riding6 Riding - English Canter 83.39 | Google Images
English_riding7 Riding - English Trot 75.24 | Google Images
English_riding8 Riding - English Trot 92.31 | Google Images
English_riding9 Riding - English Trot 88.94 | Google Images
English_riding10 Riding - English Trot 95.51 | Google Images
English_riding11 Riding - English Walk 58.93 | Google Images
English_riding12 Riding - English NA 79.93 | Google Images
English_riding13 Riding - English NA 72.74 | Googlelmages
English_riding14 Riding - English Trot 85.38 | Google Images
English_riding15 Riding - English Walk 55.37 | Google Images
English_riding16 Riding - English Trot 86.12 | Google Images
English_ridingl7 Riding - English Canter 74.53 | Google Images




English_riding18 Riding - English NA 82.93 | Google Images
English_riding19 Riding - English Canter 76.91 | Google Images
English_riding20 Riding - English Walk 66.08 | Google Images
English_riding21 Riding - English Walk 64.61 | Google Images
Mongolianriding_1 | Riding- Mongolian Gallop 19.98 | Google Images
Mongolian riding_2 | Riding- Mongolian Gallop 27.21 | Google Images
Mongolian riding_3 | Riding- Mongolian Gallop 21.78 | Google Images
Mongolian riding_4 | Riding - Mongolian Gallop 43.36 | Google Images
Mongolian riding_5 | Riding- Mongolian Gallop 26.66 | Google Images
Mongolian riding_6 | Riding- Mongolian Gallop 14.24 | Google Images
Mongolian riding_7 | Riding- Mongolian Gallop 21.11 | Google Images
Mongolian riding_8 | Riding- Mongolian Gallop 10.18 | Googlelmages
Mongolian riding_9 | Riding- Mongolian Gallop 25.38 | Google Images
Mongolian riding_10 | Riding- Mongolian Gallop 24.94 | Google Images
Mongolian riding_11 | Riding- Mongolian Gallop 22.16 | Google Images




Mongolian riding_12

Riding - Mongolian

Gallop

57.24

Google Images

Mongolian riding_13

Riding - Mongolian

Gallop

28.99

Google Images

Mongolian riding_14

Riding - Mongolian

Gallop

23.06

Google Images

Mongolian riding_15

Riding - Mongolian

Gallop

26.38

Google Images

Mongolian riding_16

Riding - Mongolian

Gallop

34.95

Google Images

Mongolian riding_17

Riding - Mongolian

NA

36.52

Google Images

Mongolian riding_18

Riding - Mongolian

Gallop

36.15

Google Images

Mongolian riding_19

Riding - Mongolian

NA

19.63

Google Images

Mongolian riding_20

Riding - Mongolian

Walk

32.36

Google Images

Mongolian riding_21

Riding - Mongolian

Standing

59.58

Google Images

Mongolian riding_22

Riding - Mongolian

Standing

42.46

Google Images

Mongolian riding_23

Riding - Mongolian

Walk

30.79

Google Images

Mongolian riding_24

Riding - Mongolian

Trot

34.19

Google Images




Mongolian riding_25

Riding - Mongolian

Trot

37.63

Google Images

Mongolian riding_26

Riding - Mongolian

Trot

28.54

Google Images

Mongolian riding_27

Riding - Mongolian

Walk

32.24

Googlelmages

Mongolian riding_28

Riding - Mongolian

Standing

27.55

Google Images

Mongolian riding_29

Riding - Mongolian

Walk

46.59

Google Images

Mongolian riding_30

Riding - Mongolian

Walk

31.61

Google Images

Mongolian riding_31

Riding - Mongolian

Standing

30.02

Google Images

Mongolian riding_32

Riding - Mongolian

Standing

40.18

Google Images

Mongolian riding_33

Riding - Mongolian

Walk

46.66

Google Images

Mongolian riding_34

Riding - Mongolian

Standing

42.36

Google Images

Mongolian riding_35

Riding - Mongolian

Trot

38.34

Google Images

Mongolian riding_36

Riding - Mongolian

Trot

37.59

Google Images

Mongolian riding_37

Riding - Mongolian

Standing

40.83

Google Images




Mongolian riding_38

Riding - Mongolian

Trot

33.35

Google Images

Mongolian riding_39

Riding - Mongolian

Trot

44.29

Google Images

Mongolian riding_40

Riding - Mongolian

Trot

35.53

Google Images

Mongolian riding_41

Riding - Mongolian

Walk

24.51

Google Images

Mongolian riding_42

Riding - Mongolian

Gallop

31.27

Google Images

Mongolianriding_43

Riding - Mongolian

Walk

39.31

Google Images

Mongolian riding_44

Riding - Mongolian

Walk

39.94

Google Images

Mongolian riding_45

Riding - Mongolian

Gallop

25.48

Google Images

Mongolian riding_46

Riding - Mongolian

Trot

25.47

Google Images

Mongolian riding_47

Riding - Mongolian

Gallop

30.27

Google Images

Mongolian riding_48

Riding - Mongolian

Trot

27.32

Google Images

Mongolian riding_49

Riding - Mongolian

Walk

30.48

Google Images

Mongolian riding_50

Riding - Mongolian

Walk

35.99

Googlelmages




Mongolian riding_51

Riding - Mongolian

Walk

23.11

Google Images

Mongolian riding_52

Riding - Mongolian

Walk

34.45

Google Images

Mongolian riding_53

Riding - Mongolian

Walk

30.83

Google Images

Mongolian riding_54

Riding - Mongolian

Trot

30.79

Google Images

Mongolian riding_55

Riding - Mongolian

Gallop

21.92

Google Images

Mongolian riding_56

Riding - Mongolian

Walk

46.67

Google Images

Mongolian riding_57

Riding - Mongolian

Gallop

21.93

Google Images

Mongolian riding_58

Riding - Mongolian

Walk

35.52

Google Images

Mongolian riding_59

Riding - Mongolian

Walk

38.7

Google Images

Mongolian riding_60

Riding - Mongolian

Trot

33.35

Google Images

Mongolian riding_61

Riding - Mongolian

Trot

12.15

Google Images

Mongolian riding_62

Riding - Mongolian

Braking

9.91

Google Images

Mongolian riding_63

Riding - Mongolian

Walk

47.16

Google Images




Mongolian riding_64

Riding - Mongolian

Walk

36.52

Google Images

Mongolian riding_65

Riding - Mongolian

Walk

38.5

Google Images

Mongolian riding_66

Riding - Mongolian

Trot

30.43

Google Images

Mongolian riding_67

Riding - Mongolian

Braking

33.03

Google Images

Mongolian riding_68

Riding - Mongolian

Standing

30.42

Google Images

Mongolian riding_69

Riding - Mongolian

Walk

36.74

Google Images

Mongolianriding_70

Riding - Mongolian

Walk

44.78

Google Images

Mongolian riding_71

Riding - Mongolian

Walk

24.08

Google Images

Mongolian riding_72

Riding - Mongolian

Gallop

22.71

Google Images

Mongolian riding_73

Riding - Mongolian

Trot

35.78

Google Images

Mongolian riding_74

Riding - Mongolian

Trot

28

Google Images

Mongolian riding_75

Riding - Mongolian

Trot

26.63

Google Images

Mongolian riding_76

Riding - Mongolian

Walk

32.03

Google Images




Mongolian riding_77

Riding - Mongolian

Gallop

21.87

Googlelmages

Mongolian riding_78

Riding - Mongolian

NA

31.85

Google Images

Mongolian riding_79

Riding - Mongolian

Stop

47.92

Google Images

Mongolian riding_80

Riding - Mongolian

Gallop

21.51

Google Images

Mongolian riding_81

Riding - Mongolian

Walk

30.95

Google Images

Mongolian riding_82

Riding - Mongolian

NA

35.55

Google Images

Mongolian riding_83

Riding - Mongolian

NA

16.03

Google Images

Mongolian riding_84

Riding - Mongolian

Stop
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Mongolian riding_90 | Riding- Mongolian Trot 48.09 | Google Images
Mongolian riding_91 | Riding- Mongolian Gallop 16.74 | Google Images
Mongolian riding_92 | Riding- Mongolian Trot 6.67 | Google Images
Mongolian riding_93 | Riding- Mongolian Gallop 36.98 | Google Images
Mongolian riding_94 | Riding- Mongolian Gallop 15.45 | Google Images
Mongolian riding_95 | Riding- Mongolian Gallop 37.07 | Google Images
Mongolian riding_96 | Riding- Mongolian Stop 31.24 | Google Images
Horse_racing2 Riding- Race Gallop 36.98 | Google Images
Horse_racing3 Riding - Race Gallop 37.01 | Google Images
Horse_racing3 Riding - Race Gallop 59.05 | Google Images
Horse_racing4 Riding- Race Gallop 58.23 | Google Images
Horse_racing5 Riding - Race Gallop 40.46 | Google Images
Horse_racing5 Riding - Race Gallop 45.42 | Google Images
Horse_racing6 Riding- Race Gallop 51.14 | Google Images
Horse_racing6 Riding - Race Gallop 77.56 | Google Images
Horse_racing6 Riding - Race Gallop 50.31 | Google Images
Horse_racing6 Riding- Race Gallop 54.95 | Google Images




Horse_racing7 Riding- Race Gallop 41.77 | Google Images
Horse_racing8 Riding - Race Gallop 68.35 | Google Images
Horse_racing9 Riding- Race Gallop 37.39 | Google Images
Horse_racing10 Riding- Race Gallop 57.85 | Google Images
Horse_racingll Riding - Race Gallop 37.9 | Google Images
Horse_racingl2 Riding- Race Gallop 46.05 | Google Images
Horse_racingl3 Riding- Race Gallop 41.22 | Google Images
Horse_racingl3 Riding - Race Gallop 45.58 | Google Images
Horse_racingl4 Riding- Race Gallop 40.57 | Google Images
Horse_racingl5 Riding- Race Gallop 84.45 | Google Images
Horse_racingl6 Riding - Race Gallop 51.65 | Google Images
Horse_racingl7 Riding- Race Gallop 31.7 | Google Images
Horse_racingl8 Riding- Race Gallop 47.34 | Google Images
Horse_racingl8 Riding - Race Gallop 55.14 | Google Images
Horse_racingl9 Riding- Race Gallop 35.01 | Google Images
Horse_racing20 Riding- Race Gallop 24.85 | Google Images
Horse_racing20 Riding - Race Gallop 24.47 | Google Images
Horse_racing21 Riding- Race Gallop 26.57 | Google Images
Horse_racing22 Riding- Race Gallop 32.53 | Google Images
Horse_racing22 Riding - Race Gallop 29.74 | Google Images




Plate 21.4 Traction- ancient chariot | Stop 57.09 | Spruytte (1983)
Plate 14.6 Traction- ancient chariot | Trot 60.63 | Spruytte (1983)
Plate 7.2 Traction- ancient chariot | NA 45.78 | Spruytte (1983)
Plate 7.1 Traction- ancient chariot | Stop 40.22 | Spruytte (1983)
Plate 22.8 Traction- ancient chariot | Walk 83.22 | Spruytte (1983)
Plate 8.6 Traction- ancient chariot | Gallop 58.36 | Spruytte (1983)
Plate 15.3 Traction- ancient chariot | Trot 37.65 | Spruytte (1983)
Plate 7.3 Traction- ancient chariot | Gallop 48.43 | Spruytte (1983)
Plate 29.7 Traction- ancient chariot | Trot 52.39 | Spruytte (1983)
Plate 8.5 Traction- ancient chariot | Gallop 62.99 | Spruytte (1983)
Plate 25.7 Traction- ancient chariot | Gallop 45.23 | Spruytte (1983)
Plate 13.1 Traction- ancient chariot | Stop 58.14 | Spruytte (1983)
Plate 15.2 Traction- ancient chariot | Walk 40.39 | Spruytte (1983)




Plate 8.4 Traction- ancient chariot | Gallop 46.97 | Spruytte (1983)
Plate 24.6 Traction- ancient chariot | Trot 49.08 | Spruytte (1983)
Plate 13.2 Traction- ancient chariot | Gallop 58.34 | Spruytte (1983)
Plate 13.2 Traction- ancient chariot | Gallop 67.03 | Spruytte(1983)

Horse_carriagel Traction- Carriage Walk 51.35 | Google Images
Horse_carriage2 Traction- Carriage Canter 45.39 | Google Images
Horse_carriage3 Traction- Carriage Trot 53.98 | Google Images
Horse_carriage4 Traction- Carriage Walk 68.87 | Googlelmages

Horse_carriageb Traction- Carriage Walk 54.6 | Google Images
Horse_carriage6 Traction- Carriage Trot 69.4 | Google Images
Horse_carriage7 Traction- Carriage Walk 66.29 | Google Images
Horse_carriage8 Traction- Carriage Trot 54.83 | Google Images
Horse_carriage9 Traction- Carriage Trot 52.98 | Google Images
Horse_carriage9 Traction- Carriage Trot 64.28 | Google Images
Horse_carriagel0 Traction- Carriage Stop 60.16 | Google Images
Horse carriagell Traction- Carriage Walk 48.87 | Google Images
Horse_carriagel2 Traction- Carriage Stop 59.58 | Google Images
Horse_carriagel3 Traction- Carriage Trot 74.34 | Google Images




Horse_carriagel4 Traction- Carriage Trot 75.13 | Google Images
Horse_carriagel5 Traction- Carriage Walk 53.2 | Google Images
Horse_carriagel6 Traction- Carriage Walk 45.98 | Google Images
Horse_carriagel7 Traction- Carriage Trot 53.48 | Google Images
Horse_carriagel9 Traction- Carriage Walk 45.66 | Google Images
Horse_carriage20 Traction- Carriage Trot 50.39 | Google Images
Horse_carriage21 Traction- Carriage Trot 63.43 | Google Images
Horse_carriage22 Traction- Carriage Walk 57.86 | Google Images
Harness_racingl Traction- Harness race | Trot 63.97 | Google Images
Harness_racing2 Traction- Harness race | Trot 51.41 | Google Images
Harness_racing2 Traction- Harness race | Trot 55.19 | Google Images
Harness_racing2 Traction- Harness race | Trot 61.7 | Google Images
Harness_racing3 Traction- Harness race | Trot 60.38 | Google Images
Harness_racing4 Traction- Harness race | Trot 41.62 | Googlelmages
Harness_racing5 Traction- Harness race | Trot 41.4 | Google Images
Harness_racing6 Traction- Harness race | Trot 63.6 | Google Images
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Traction- Harness race

Trot

57.23

Google Images

Harness_racing8
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Trot

62.45
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Traction- Harness race

Trot
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Trot

51.93

Google Images

Harness_racingll
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53.75
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Harness_racing12

Traction- Harness race

Trot

60.5

Google Images

Harness_racingl13

Traction- Harness race

Trot

48.78

Google Images

Harness_racingl14

Traction- Harness race

Trot

51.56

Google Images

Harness_racingl15

Traction- Harness race

Trot

45.24

Google Images

Harness_racingl16

Traction- Harness race

Trot

50.41

Google Images

Harness_racingl16

Traction- Harness race

Trot

53.5

Google Images

Harness_racingl7

Traction- Harness race

Trot

49.38

Google Images

Harness_racingl8

Traction- Harness race

Trot

42.07

Google Images




Harness_racing19 Traction- Harness race | Trot 53.59 | Google Images
Harness_racing19 Traction- Harness race | Trot 50.14 | Google Images
Harness_racing20 Traction- Harness race | Trot 49.52 | Google Images
Harness_racing21 Traction- Harness race | Trot 73.07 | Google Images
Harness_racing22 Traction- Harness race | Trot 56.36 | Google Images
Harness_racing23 Traction- Harness race | Trot 51.91 | Google Images
Harness_racing24 Traction- Harness race | Trot 54.35 | Google Images
Harness_racing25 Traction- Harness race | Trot 49.39 | Google Images
Harness_racing26 Traction- Harness race | Trot 56.86 | Google Images
Horse Ploughl Traction- Plough Walk 42.51 | Google Images
Horse Plougli? Traction- Plough Stop 54.32 | Google Images
Horse PlougliB Traction- Plough Walk 60.95 | Google Images
Horse Plought Traction- Plough Stop 47.32 | Google Images
Horse Plouglb Traction- Plough Walk 66.05 | Google Images
Horse Plouglt Traction- Plough Walk 44.32 | Google Images
Horse Ploughvy Traction- Plough Walk 67.19 | Google Images




Horse Plougli8 Traction- Plough Walk 62.22 | Google Images
Horse PloughL0 Traction- Plough Walk 59.53 | Google Images
Horse Ploughl1 Traction- Plough Walk 50.37 | Google Images
Horse PloughL2 Traction- Plough Walk 67.96 | Google Images
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