Supplementary Material

Table S1: Table showing key temporal kinematic, linear kinematic, biomechanical, and angular
variables for the different horse gaits (i.e. walk, flat walk, running walk, fox walk, broken trot,

trot, rack, broken pace, hard pace, canter, and gallop) [Sources of data given in references

below].
Gait Walk Lateral | Runnin | Diagona | Fox Trot Rack Steppi | Pace
Flat g Walk | 1 Flat Trot (Flyin | (Tolt; ng (Flyin
Walk Walk (Broke | g Singlef | Pace g
(Flat- (Fox n Trot) | Trot) oot) (Ambl | Pace;
Foot(ed Walk; e; Hard
) Walk) Dog Broken | Pace)
Walk) Pace)
Beats Four Four Four Four Four Two Four Four Two
(audible)
Sequence Lateral Lateral | Lateral | Lateral | Lateral | Diago | Lateral | Lateral | Latera
(temporal) nal 1
Couplets None Lateral | Lateral | Diagona | Diagon | Diago | Lateral
(temporal) to to 1to al nal to
Isolated(si | Isolated | Isolated | Isolated Isolated
ngle-foot) | (single- | (single- | (single- (single-
foot) foot) foot) foot)
[Ideal] | [Ideal] | [Ideal] [Ideal]
Chronicity Even Uneven | Uneven | Uneven | Uneve | Even | Uneven | Uneve | Even
toEven | to Even | to Even | n toEven | n
(Ideal) | (Ideal) | [Ideal] [Shuffl [Shuffl
(0.62- ed] ed]
(0.63- 0.88) (0.94)
0.67) (0.70-
Audible Step (0.80-0.93) (0.84- | 0.92) (0.36- | (0.74-
Time Ratio (0.17- | 0.97) 0.54; 0.89)
0.48)
Biomechanics Inverted Inverte | Inverte | Inverted | Spring- | Spring | Spring- | Spring- | Spring
Pendulum |d d Pendulu | Mass -Mass | Mass Mass -Mass
Pendul | Pendul | m; Hind
um; um; Leg
Hind Hind Outstret
Leg Leg ch and
Outstre | Outstre | Push
tchand | tch and
Push Push
Velocity 1.40-1.80 1.80- 2.20- 1.80 3.20- 2.50- | 2.50- 2.90- 3.50-
(meters/ 2.20 4.00 3.70 6.50 5.98 6.20 8.10
second)
(8.5- (10.6 (10.5-
12.0 racing) 14.0
racing racing
) )
Stride Duration | 1.30-1.00 1.10- 0.85- 1.15- 0.67- 0.80- | 0.70- 0.61- 0.60-
(seconds) 0.95 0.65 1.20 0.58 0.56 0.42 0.45 0.30




(0.55-

0.46
racing
)
Front Stance/ 0.68- 0.61- 0.51- 0.57 0.57- 0.66- | 0.59- 0.54- 0.44-
Stride Duration | 0.59 0.57 0.46 0.48 0.27 0.34 0.38 0.28
(%)
Hind Stance/ 0.69- 0.59- 0.58- --- 0.59- 0.58- | 0.66- 0.55- 0.46-
Stride Duration | 0.57 0.61 0.52 0.55 0.27 0.32 0.41 0.28
[Duty Factor]
(%)
Overlap of 0.33- 0.32- 0.52- --- 0.20- 0.04- | 0.50- 0.68- 0.76-
Ipsilateral 0.39 0.35 0.70 0.40 0.13 0.70 0.89 0.99
Limbs in Swing
Phase (%)
Lateral 0.25- 0.20- 0.23- 0.30 0.41- 0.49- | 0.24- 0.18- 0.10-
Advanced 0.22 0.18 0.17 0.32 0.44 0.18 0.13 0.05
Placement
[Limb Phasing
Value]
(% of stride
duration)
Lateral 0.25-0.24 | 0.23- 0.19- - 0.36- 0.49- | 0.22- 0.16- 0.12-
Advanced 0.21 0.10 0.33 0.46 0.10 0.10 0.07
Liftoff
(% of stride
duration)
Diagonal 0.28- 0.30- 0.35- 0.32 0.20- 0.06- | 0.34- 0.37- 0.45-
Advanced 0.25 0.29 0.27 0.07 0.01 0.24 0.33 0.40
Placement
(% of stride
duration)
Diagonal 0.27- 0.31- 0.48- --- 0.19- 0.04- | 0.35- 0.44- 0.50-
Advanced 0.25 0.27 0.31 0.14 0.01 0.26 0.34 0.34
Liftoff
(% of stride
duration)
Stride Length 1.40- 1.80- 2.10- 1.95 2.00- 2.00- 1.80- 2.00- 2.10-
(meters) 1.90 2.40 2.90 2.50 3.80 3.20 3.10 3.50
(4.50- | (4.15- (5.40-
6.00 4.60 6.30
racing | racing) racing
) )
Overstep -4 t0 25 28-45 36-72 --- 13-17 -21to | 26-101 | 67-90 | 71-77
Length (cm) 39
(193 (153
racing racing
) )
Average 2.6 -0.2 0.1 --- ca.83 | 1.9 -2.9 -2.5 1.4
Interior
Straddle (0,0- (-1.0to | (-0.7to (3.8- (0.0- (-89to | (-3.9to | (2.3
(Range) (cm) 6.4) 1.0) 2.5) 11.4) 6.4) 5.8) 2.0) to 5.0




Overstep -0.03 to 0.14- 0.18- --- 0.05- -0.11 | 0.16- 0.31- 0.26-
Length/Stride 0.14 0.23 0.28 0.09 to 0.45 0.41 0.37
Length (ratio) 0.11
(0.30-
0.35
racing
)
Head Vertical 2.0-10.5 11.0- 10.0- 15.0 12.0 6.0- 5.5- ca.6.0 |5.0
Displacement 18.5 24.0 8.0 7.5
(Nod) (cm)
Shoulders 2.7-3.6 8.2- - -—- -—- 4.7- 54-70 | ca.4.0- | ca.
(Withers; 10.7 9.2 4.7 4.0-
Sternum) cm 4.7
Vertical
Displacement
(cm)
Center of Mass | ca.3.0-59 | 7.5-93 | --- - - 5.3- 1.2-52 | - -
(Saddle; Loin) 10.3
Vertical
Displacement
(cm)
Croup (Sacrum) | 3.0- 8.0- ca.3.0- | --- ca. 4.0- | 5.0- 3.0- ca.4.0 | 4.0-
Vertical 7.0 11.0 6.0 8.0 13.0 6.5 4.5
Displacement
(cm)
Front Leg 64.6-72.3/ | -=-/-—- ca. 68.0/ 62.0/ 63.7- | 68.2- ca. ca.
Protraction/Retr | 102.4- 65.0- 125.0 126.0 727/ | 71.2/ 70.0/ 50.0-
action Angles 116.1 75.0/ 101.0- | 112.0- 115.0 57.0/
(degrees from ca. 115.0 | 120.2 ca.
perpendicular 110.0- 125.0-
line at scapula) 120.0 130.0
Hind Leg 66.9-71.2/ | ca. ca. e 66.9- 65.5- | 64.9- ca. ca.
Protraction/Retr | 107.5- 60.0- 55.0- 68.6/ 80.0/ | 67.2/ 64.0- 50.0-
action Angles 113.6 70.0/ 65.0/ 106.5- | 106.9- | 105.4- 68.0/ 55.0/
(degrees) ca. ca. 108.1 120.0 | 106.7 ca. ca.
110.0- | 120.0 110.0- | 118.0-
115.0 113.0 130.0
Shoulder Angle | 113.1- 101.3- | ---/--- 103.0/11 | 100.0- | 122.7- | --~/--- | --- [--= | - /===
Midstance/ 119.2/ 101.5/ 0.0 104.0/ | 125.4/
Elevated 119.2- 108.5- 113.0- | 110.1-
(degrees) 126.2 108.8 120.0 115.0
Hip Angle 111.1- 100.9- | ---/--- | - T /--- 100.0- | ---/--- | - [--= | - /---
Midstance/Elev | 111.3/ 111.5/ 112.2/
ated (degrees) 86.3-107.7 | 80.1- 71.3-
88.2 88.9
Elbow Angle 145.3- 151.3- | ca. 151.0/99 | 140.0- | 155.5- | ca. ca. ca.
Midstance/Elev | 156.6/ 1543/ | 140.0- | .0 149.0/ | 166.1/ | 145.0/ 140.0- | 150.0/
ated (degrees) 104.8- 97.0- 150.0/ 97.0- 79.3- | 88.8- 150.0/ | ca.
109.0 108.5 115.0 95.3 90.3 90.0




ca.

ca.
90.0-

105.0-
115.0 115.0
Stifle Angle 159.7- 152.8- | ca. -=-/--- ca. 150.0- | ca. ca. ca.
Midstance/Elev | 173.0/ 157.3/ 140.0- 135.0- | 169.0/ | 147.0- 135.0- | 135.0-
ated (degrees) 130.6- 115.7- | 150.0/c 140.0- | 105.0- | 155.0- 140.0/ |/
141.0 124.0 a. /ca. 121.7 | /105.4- | ca. ca.
125.0- 115.0- 112.6 105.0- | 115.0
130.0 120.0 125.0
Knee (Carpal) 170.0- 184.0- | ca. 185.0/14 | 180.0- | 176.5- | ca. ca. ca.
Midstance/Elev | 180.5/ 184.9/ 178.0- | 7.0 184.0/ | 194.8/ | 172.0- 180.0- | 175.0-
ated (degrees) 104.8- 128.4- 189.0 130.0- | 92.1- 180.0/ 190.0/ | 185.0/
112.2 131.4 /ca. 140.0 112.9 | 119.4- ca. ca.
120.0- 122.4 90.0- 85.0-
127.0 120.0 100.0
Hock (Tarsus) 154.0- 163.1- | ca. -=-/--- 144.7- | 151.6- | ca. ca. ca.
Midstance/Elev | 169.6/ 167.0/ 130.0- 145.6/ | 169.7/ | 135.0- 135.0- | 145.0/
ated (degrees) 127.5- 121.8- 144.0/ 86.8- 96.7- 145.0/ 155.0/ | ca.
134.0 127.0 ca. 90.8 1143 | 93.0 ca. 80.0-
95.0- 107.0- | 95.0
120.0 110.0
Front Fetlock 220.0- 221.8- | 240.0- | 224.0/15 | 229.0- | 215.0- | 235.9- ca. ca.
Midstance/Elev | 221.1/ 2222/ | 2420/ |5.0 230.0/ | 243.7/ | 236.6/ 215.0- | 260.0/
ated (degrees) 160.0- 165.5- 176.0- 139.7- | 134.1 | 133.4- 240.0/ | ca.
177.9 175.4 177.0 160.0 -158.7 | 144.5 ca. 135.0-
125.0- | 160.0
145.0
Hind Fetlock 202.0- 214.8- | ca. -—-/--- 240.9- | 210- 236.1- ca. ca.
Midstance/Elev | 222.9/ 216.2/ | 225.0- 241.4/ | 233.0/ | 236.3/ 240.0- | 265.0/
ated (degrees) 143.0- 151.2- | 242.0/ 151.6- | 114.3- | 151.1- 245.0/ | ca.
147.7 156.0 ca. 154.9 128.6 | 153.0 ca. 140.0
140.0- 140.0-
155.0 145.0
Quadrupedal 0 0 0 0 0-7 0 0 0 0
Support
(%)
Tripedal 19-53 38-68 5-23 - 10-29 |0 4-37 4 5-10
Support
(2-16/ (2/2) (2-4/
(2F/2H) (9-25/ (18-33/ | (0-7/ (5-15/ 2-21) 3-6)
(%) 10-28) 20-35) | 5-16) 5-14)
Lateral Bipedal | 10-27 23-43 50-67 -- 11-33 0-4 22- 62-72 74-
Support 60 90
Diagonal 9-20 9-19 16-35 --- 52-71 57-75 | 8-39 6- 0-
Bipedal Support 32 21
Single Leg 0 0 2-8 0 0 8-20 0- 0-27 0-
Support 64 13
(Front/ (0/2-8) (0/8- (0/0- (0-7/
Hind) 20) (0-26/ 27) 0-6)
0-38)
Four-legged 0 0 0 0 0 6-22 0 0 7-25

Suspension (%)




Table S2: Demographics of North American Gaited Horses.

Pony]

NORTH AMERICA
Breed Num | Cou | Region | Zone Year | Gait(s) | A- AA CA CcC Refere
ber of | ntry Bree allele | genoty | genot | genot | nce
Indivi d [AA+ | pe ype ype
duals Origi CA
nated genot
ypes]
[Regi
stry
Foun
ded]
American | ca. Unit | South Riding | [196 | rack 0.96 0.91 0.09 | 0.00 Promer
Paso Fino | 500 ed Carolin | Horse | 4] [saddle ova et
[PU] Stat | a, rack, [1.00] al.,
es Texas named 2014
[Cross of classic
Puerto fino;
Rican paso
Paso Fino corto;
+ paso
Colombia largo;
n Paso broken
Fino] trot
[paso
corto;
paso
largo];
broken
pace
[andad
ura, not
ideal]
American | 75,00 | Unit | Kentuc | Bluegr | ca. [some] | 0.28 0.07 0.41 0.52 Promer
Saddlebre | 0 ed ky; ass 1839 ova et
d [SB] Stat | Montan | Hills; rack [0.48] al.,
[America es a Riding | [189 | [saddle 2014;
n Saddle (1979) | Horse | 1; rack Regatie
Horse; 1957 | (mediu | 0.25 0.10 0.31 0.59 rietal.,
Kentucky ] m) or 2015;
Saddler; hard [0.41]
Golden rack Gaspar
American (fast)]; et al.,
Saddlebre broken 2021
d; pace
National [slow
Saddle gait
Horse] (slow)]
American | ca. Unit | Georgi | Riding | 1968 | running | --- - - - -
Walking 100 ed a Horse walk
Pony Stat [pleasu
[WP] es re walk
[America (slow);
n Gaited merry




walk

[Cross of (fast)
Tennessee
Walking [some]
Horse + rack
Welsh [saddle
Pony] rack to
hard
rack];
broken
pace
[slow
gait]
Appalachi | ca. 50 | Unit | North Appal | 1981 | broken | --- - - - -
an ed Carolin | achian trot
Singlefoot Stat | a, Mount [singlef
Horse es Appala | ains; oot]
[AS] chians | Riding
Horse
Appaloos | 525,0 | Unit | Oregon | Colum | ca. [some] | 0.13 0.05 0.15 | 0.80 Promer
a [AP] 00 ed and bia 1710 ova et
[Cayuse; Stat | Washin | Platea broken | [0.20] al.,
Elegesi es; gton u, [193 | pace 2014
Qiyus; Can | States, | Riding | 8; [Indian
Nez ada | Colum | Horse | 1961 | shuffle; | 0.09 0.01 0.15 0.84 Gaspar
Perce; bia ] Appalo et al.,
Palouse] Plateau osa [0.16] 2021
; shuffle]
Porterv
ille,
Califor
nia;
Nemaia
h
Valley,
British
Colum
bia,
Canada
Canadian | 0 Can | Quebec | Taiga | 1665 | pace - - --- - -
Pacer ada and ;
[CP] Boreal | 1812
[Dutch Shield | -
Horse; S; 1886
Old Riding
Canadian Horse | [Exti
Horse] nct]
Canadian | 50,00 | Unit | Indiana | Riding | 1954 | [some] | 0.18 0.06 0.24 0.70 Gaspar
Pony of 0 ed and Horse et al.,
the Stat | Towa, [197 | running | [0.30] 2021
Americas es; Mason 5] walk
[PA] Can | City; [flat
[Kanata ada | British walk
Pony] Colum (slow);
bia hard

running




[Cross of walk
Appaloos (fast)]
a+
Shetland
Pony]
Carolina 300 Unit | South Coasta | 1565 | broken | --- --- - --- ---
Marsh ed Carolin | 1 trot
Tacky Stat | a, Marsh | [200 | [rockin
[MT] es Lowco | es 7] g chair
untry, trot;
Beaufo swamp
rt, trot]
Berkele
y’
Charles
ton,
Colleto
n,
Dorche
ster,
George
town,
Hampt
on,
Jasper,
and
Willia
msburg
Countie
s
Florida 1300 | Unit | Florida, | Savan | 1521 | running | 0.67 0.63 0.08 0.29 Promer
Cracker ed Alachu | na; walk ova et
Horse Stat | a, Riding | [198 | [flat [0.71] al.,
[FC] es Paynes | Horse | 9] walk 2014
[Chickasa Prairie ; (slow);
w Pony; Mississ hard
Cherokee ippi; running
Pony; Kiamic walk
Choctaw hi (fast)];
Pony; Mounta rack
Florida ins, [saddle
Cow Oklaho rack
Pony; ma (coon
Florida rack)];
Horse; broken
Grass pace
Gut; [Indian
Indian shuffle]
Pony; ; pace
Prairie
Pony;
Seminole
Pony]
Kentucky | ca. 50 | Unit | Kentuc | Riding | ca. rack - - - - -
Natural ed ky Horse | 1850 | [saddle
Gaited rack to




Horse Stat [200 | hard
[KN; see es 0] rack]
KS for
location
on map]
[Kentuck
y Country
Saddle
Horse]
Kentucky | 26,00 | Unit | Kentuc | Appal | ca. rack 0.92 0.84 0.16 0.00 Promer
Mountain | 0 ed ky, achian | 1850 | [mount ova et
Saddle Stat | Appala | Mount ain [1.00] al.,
Horse es chians | ains; [198 | pleasur 2014
[KS] Riding | 9; e rack,
[Spotted Horse | 2002 | saddle
Mountain ] rackto | 0.94 0.88 0.12 0.00 Gaspar
Horse] hard et al.,
rack] [1.00] 2021
[some]
running
walk
[flat
walk
(slow);
hard
running
walk
(fast)]
[some]
broken
trot
[fox
trot]
McCurdy | 750 Unit | Alabam | Riding | ca. running | --- --- - --- ---
Plantation ed a, Horse | 1890 | walk
Horse Stat | Dallas [flat
[MP] es and walk
[McCurdy Lownd (slow);
Walker] es hard
Countie running
s walk
(fast)];
rack
[saddle
rack to
hard
rack
(McCu
rdy lick
or
plantati

on gait




or
saddle
gait)];
broken
pace

Missouri
Fox
Trotter
[FT]
[America
n Fox
Trotter]

100,0
00

Unit
ed
Stat
es

Missou
11,

Ozarks

Ozark
Mount
ains ;
Riding
Horse

1821
[194

1986

broken
trot
[fox
walk or
flatfoot
walk or
flat
walk
(slow);
fox trot
(fast)]

1.00

[1.00]

1.00

0.00

0.00

Promer
ova et
al.,
2014,
Gaspar
etal.,
2021

Montana
Travler
[TR]

300

Unit
ed
Stat
es

Montan
a

Mount
ains;
Riding
Horse

1973

[197
9]

running
walk
[flat
walk
(slow);
hard
running
walk
(fast)]

Morgan
[MO]
[Gaited
Morgan]

45,00

Unit
ed
Stat
es

Massac
husetts,
Springf
ield;
Vermo
nt

Riding
Horse;

1789

[some]

running
walk
[flat
walk
(slow);
hard
running
walk
(fast)];
rack
[saddle
rack
(pleasu
re gait)
to hard
rack];
broken
pace;
pace;
broken
trot
[fox
walk,
park
walk
(slow)
to fox
trot,
park

0.14

[0.26]

0.24

[0.42]

0.35

[0.51]

0.02

0.05

0.18

0.24

0.37

0.33

0.74

0.58

0.49

Promer
ova et
al.,
2014,

Jaderkv
ist
Fegrae
us et
al.,
2014,

Gaspar
etal.,
2021




trot

(fast)]
Mountain | ca. Unit | Kentuc | Appal | ca. rack - - - - -
Pleasure 500 ed ky, achian | 1820 | [saddle
Horse Stat | Appala | Mount rack
[OK; see es chians | ains; [198 | (pleasu
RM for Riding | 9] re rack,
location] Horse trail
[Old rack)]
Kentucky
Saddler;
Kentucky
Mountain
Horse;
Kentucky
Saddle
Horse]
Narragans | 0 Unit | Rhode | Riding | 1724 | rack; --- --- - --- ---
ett Pacer ed Island, | Horse; | - broken
[NP] Stat | Narrag | Racin | 1880 | pace;
es ansette | g pace
Bay Horse | [Exti
nct]
National ca. Unit | Arizon | Show | [198 | [some] | --- - - - -
Show 5000 | ed a, Horse | 1]
Horse Stat | Kentuc rack
[NS] es ky, [saddle
Ohio, rack to
[Cross of Dayton speed
Arabian + rack];
Saddlebre broken
d] pace
[slow
gait]
National ca. Unit | Tennes | Riding | ca. running | 1.00 1.00 0.00 | 0.00 Gaspar
Spotted 25,00 | ed see, Horse | 1970 | walk etal.,
Saddle 0 Stat | Central [flat [1.00] 2021
Horse es Region [197 | walk
[SS] 9; (slow);
1985 | hard
] running
walk
(fast)];
rack
[saddle
rack to
hard
rack];
broken
pace
[not
ideal];
broken
trot
[fox

trot]




Newfoun | 400 Can | Newfo | Riding | 1612 | Newfo | Canad | Newfo | Ridin | 1612 | Newfo
dland ada | undlan | Horse; undlan | a undlan | g undlan
Pony d Worki d Pony d Horse d Pony
[NF] ng ;
Horse Work
ing
Horse
Nokota 500 Unit | North Feral ca. [some] | 0.00 0.00 0.00 1.00 Gaspar
[NK] ed Dakota, 1830 et al.,
[Cow Stat | Theodo ; broken | [0.00] 2021
Pony] es re 1850 | pace
Roosev [Indian
elt [198 | shuffle]
Nationa 9] ;
1 Park broken
trot
North 5000 | Unit | Nevada | Peter ca. [some] | 0.17 0.00 0.33 0.67 Promer
American ed s Hanso | 1820 ova et
Curly Stat | Lander | n ; running | [0.33] al.,
[NC] es County | Mount | 1898 | walk 2014,
[America ains; [flat
n Bashkir Riding | [197 | walk 0.70 0.55 0.30 | 0.15 Jaderkv
Curly] Horse | 1] (slow); ist
[crossbred hard [0.85] Fegrae
with running us et
Appaloos walk al.,
a, (fast)]; 2014
Missouri saddle
Fox rack 0.26 0.17 0.19 0.64 Gaspar
Trotter, [curly etal.,
and rack]; [0.36] 2021
Tennessee broken
Walker] pace
[curly
shuffle;
Indian
shuffle]
broken
trot
[fox
walk to
fox
trot]
North 750 Unit | Georgi | Riding | [198 | rack - - - - -
American ed a, Horse | 1; [saddle
Single- Stat | Alabam 1991 | rack
Footing es a ] (countr
[SF] y or
[North trail
American rack) to
Singlefoot hard
er] rack
(road
gait;

speed




rack;

singlef
oot)]
Paint [PT] | 475,0 | Unit | Great Show | [196 | [some] | 0.08 0.00 0.16 | 0.84 Promer
[America | 00 ed Plains; | Horse; | 5] ova et
n Paint Stat | Rocky | Riding broken | [0.16] al.,
Horse] es Mounta | Horse pace 2014
ins; [Indian
Oklaho shuffle] | 0.06 0.00 0.12 0.88 Gaspar
ma; etal.,
Texas [0.12] 2021
Racking ca. Unit | Alabam | Riding | [198 | rack --- --- - --- ---
Horse 50,00 | ed a, Horse | 1] [hard
[RH] 0 Stat | Decatur rack
[Racker] es (style
rack;
speed
rack;
singlef
oot)]
Rocky 25,00 | Unit | Kentuc | Appal | 1890 | rack 1.00 1.00 0.00 | 0.00 Promer
Mountain | 0 ed ky, achian ovaet
Horse Stat | Appala | Mount | [198 | [saddle | [1.00] al.,
[RM] es chians ains; 6; rack 2014,
[Mountai Riding | 1989 | (show
n Pleasure Horse | ] gait, 0.92 0.84 0.16 | 0.00 Gaspar
Horse] trail et al.,
rack, [1.00] 2021
mounta
in
rack);
hard
rack
(pleasu
re
gait)]
Sable 300 Can | Nova Sable 1760 | [some] | --- -—- - - ---
Island ada | Scotia, | Island; | ;
Horse Sable Feral 1801 | running
[ST] Island walk
[200 | [prance
8] ]; rack
[saddle
rack to
hard
rack];
broken
pace
[Indian
shuffle]
; pace
Sierra ca. Mex | Chihua | Sierra | 1567 | [some] | Sierra | Mexico | Chih | Sierra | 1567
Tarahuma | 100 ico hua, Tarah Tarah uahua | Tarah
ra [ST] Sierra umara umara , umara
Madre | Mount [ST] Sierra | Moun
Occide | ains; Madr | tains;




ntal Cart e Cart
States Horse Occid | Horse
ental
States
Smokey ca. Unit | Kentuc | Appal | [197 | running | --- - - - -
Valley 100 ed ky, achian | 9] walk
Horse Stat | Appala | Mount [flat
[VS; es chian ains; walk
same Mounta | Riding (slow);
location ins, Horse hard
as KS] Smoke running
y walk
Valley (fast)];
Farm rack
[saddle
rack
(traveli
ng gait)
to hard
rack]
Spanish 1500 | Unit | Utah, Feral; | ca. [some] | 10.0 0.00 0.20 0.80 Promer
Mustang ed Needle | Cerbat | 1687 ovaet
[SM] Stat | sand Mount running | [0.20] al.,
[Cerbat; es Ogden, | ains; [195 | walk 2014,
Challis; Home Home | 7; [flat
Sulphur] Mounta | Mount | 1990 | walk 0.15 0.03 0.22 0.75 Gaspar
ins; ains ] (slow); etal.,
Arizon hard [0.25] 2021
a, running
Kingm walk
an, (fast)];
Marble rack
Canyon [saddle
s rack to
Cerbat hard
Mounta rack];
ins; broken
Idaho, pace
Challis
Spanish 85,00 | Unit | Pryor Feral; | ca. [some] | --- - - - -
Colonial 0 ed Mounta | Riding | 1683
Horse Stat | ins, Horse | ; running
[SC] es Montan 1890 | walk
[Baca- a; Little ; [flat
Chica; Bookcli 1930 | walk
Belsky; ffs, (slow);
Brislawn; Utah; [199 | hard
Havapai, Kiger 0; running
Huasteca Gorge, 1998 | walk
[Nahua]; Steens ; (fast)];
Holbrook; Mounta 2001 | rack
Jones; in, ; [saddle
Kiger; Oregon 2013 | rack to
Mt. ; Belen, ] hard
Taylor; Cebolla rack];




Pryor; , and broken
Romero/ Mount pace;
McKinley Taylor, pace
; Santa New
Cruz; Mexico
Wilbur- ; Santa
Cruce; Cruz
Wild Island,
Mustangs; Califor
Yates] nia;
Huaste
ca,
Veracr
uz;
Arivaca
and
Grand
Canyon
Arizon
a;
Lubboc
k and
Marath
on,
Texas;
Sand
Hills,
Nebras
ka
Standardb | 300,0 | Unit | New Harne | ca. [some] | 1.00 1.00 0.00 | 0.00 Promer
red [SA] 00 ed York ss 1849 ovaet
Stat Racin pace [1.00] al.,
es g [187 2014;
(als 9]
o 0.65 0.40 0.50 0.10 Gaspar
Swe etal.,
den; [0.90] 2021
Nor
way
)
Tennessee | 425,0 | Unit | Tennes | Rocky | ca. running | 1.00 0.99- 0.00- | 0.00 Promer
Walking | 00 ed see Bluegr | 1790 | walk 1.00 0.01 0.01 ova et
Horse Stat ass [flat [0.99- al.,
[TW] es Hills; | [190 | walk 1.00] 2014;
Plantat | 0] (slow; Staiger
ions trail etal.,
gait); 2016;
hard Gaspar
running etal,
walk 2021
(fast;
big
lick;
pleasur

e gait)]




[some]

rack
[saddle
rack to
hard
rack];
broken
pace;
pace
[not
ideal];
broken
trot
[fox
trot]
Tennuvia | 100 Unit | Tennes | Riding | [199 | running | --- - - -—-- -
n [TU] ed see; Horse | 1] walk
Stat | Parker, [soft
[Cross of es Colora prance]
Peruvian do
Paso +
Tennessee
Walking
Horse]
Tiger 125 Unit | Pacific | Riding | 1938 | running | --- - - - -
Horse ed Northw | Horse walk
[TH] Stat | est [199 | [flat
[Caballo es 4; walk
Tigre; 2011 | (slow);
Soulon] ] hard
running
walk
(fast)];
broken
pace
[glider
gait,
Indian
shuffle,
amble];
broken
trot
Trottingbr | ca. Unit | New Harne | 1960 | [some] | --- -—- - --- -
ed [TB] 2000 | ed York; ss
Stat | New Racin | [197 | pace
es Englan | g 7]
d
Utah ca. 25 | Unit | Utah, Riding | ca. running | --- - - - -
Walkony ed Cache Horse; | 1990 | walk
[UW] Stat | County, | Handi [flat
es Logan | cappe walk
[Cross of d (slow);
Tennessee Riders hard
Walker + running




Various walk

Ponies] (fast)]

Virginia 50 Virg | Smyth | Mount | 1960 | rack - - - - -

Highlande inia | County, | ains; [hard

r [VH] Blue Riding | [199 | rack]

[Virginia Ridge Horse | 1]

Pocket Mounta

Horse; ins

Virginian

Singlefoot

er;

Virginia

Speed

Racker]

[Cross of

Welsh

Pony +

Arabian,

Tennessee

Walker,

Morgan,

and

American

Saddlebre

d]

Walkaloo | ca. Unit | Oregon | Riding | ca. running | 0.80 0.60 0.40 | 0.00 Gaspar

sa [WL] 2000 | ed , Horse | 1710 | walk et al.,

Stat | Califor ; [flat [1.00] 2021

[Cross of es nia 1938 | walk

Tennessee (slow);

Walker [198 | hard

(or 3] running

Missouri walk

Fox (fast)];

Trotter or rack;

Peruvian broken

Paso + pace

Appaloos [Indian

a) shuffle;
Appalo
osa
shuffle]
; pace
[not
ideal];
broken
trot
[fox
trot]

The rack, broken pace, or pace also shows up on occasion in other horse breeds of North America including the
15,000 or so Azteca Horses [AZ] of Texcoco, Mexico, the 400 or so Banker Horses [Corolla] [BH] of the
Shackleford Banks in North Carolina (which also may show a running walk) and the 300 or so Chincoteague Ponies
[CT] of Assateague Island of Virginia in the United States (which sometimes pace), the around 1000 Morab Horses



of Clovis, California in the United States (which may also exhibit the broken trot), the 200 or so Galiceio [GC] of
Yucatan, Mexico and Texas (which has also been said to possess a running walk), and possibly in the 7000 or so
Canadian and 100 or so Lac La Croix [Ojibwe] Ponies of Canada.

Table S3: Demographics for Central and South American Gaited Horses.

CENTRAL AND SOUTH AMERICA

Breed Numbe | Countr | Region | Zone | Year | Gait A- AA | CA CcC Reference
rof y allele | geno | geno- | geno-
Individ [AA+ | -type | type type
uals CA
geno-
types]
Abaco Barb | 0 Baham | Great Feral; | ca. [some] - - - - -
[AB] as Abaco | Abac | 1800
[Spanish Island | o - running
Barb] Island | 2015 | walk;
broken
[Exti | pace; pace
nct]
Andean ca. 200 | Peru Ayacu | Ande | 1531 | running - - - - -
[AN] cho s walk [paso
[Andino; Depart | Moun llano];
Morochuco; ment, tains; broken
Peruvian Cangal | Ridin pace
Criollo] lo g [sobreanda
Provin | Horse ndo]; pace
ce [huachano,
not ideal];
broken trot
[pasitrote,
not ideal]
Campeiro ca. 500 | Brazil | Santa Moun | 1620 | rack - - - - -
[CO] Catarin | tains [marcha de
[Marchador a State, | and [191 | centro];
das Concér | Arauc | 2; broken
Araucarias] dia, aria 1976 | pace
Curitib | Moist | ] [marcha
anos, Forest picada];
and ; broken trot
Lages; | Ridin [marcha
Caxias | g batida];
do Sul | Horse pace
[andadura,
not ideal]
Campolina 85,000 | Brazil | Minas | Moun | 1870 | rack 0.89 0.79 | 0.11 0.10 Promerov
[CA] Gerais | tains [marcha de aetal.,
[Campolino] State, and [193 | centro]; [0.90] 2014
Entre Hills; | 8] broken
[Cross of Rios Ridin pace [1.00] | 0.29 | 0.71 0.00 Manso
Mangalarga and g [marcha Filho et
Marchador Passa Horse picada]; al., 2015
and Tempo broken trot
Saddlebred] [marcha [1.00] | 0.44 | 0.56 0.00 m. batida




Munici batida];
palities pace [1.00] | 0.12 | 0.88 0.00 m. picada
[andadura,
not ideal]
0.50 0.00 | 1.00 0.00 Gaspar et
al., 2021
[1.00]
Colombian 60,000 | Colum | Cundin | Ridin | 1524 | rack 0.94 094 | 0.01 0.05 Promerov
Paso Fino bia amarca | g [paso fino, aetal,
[PC] , Horse | [194 | classic [0.95] 2014
[Colombian Antioq 7] fino, fino
Criollo; uia, clasico, 1.00 1.00 | 0.00 0.00 Novoa
Colombian Quindi show gait, Bravo et
Walking] o, saddlerack] | [1.00] al., 2018
Caldas ; pace (not
s ideal,
Cauca andadura
saltada]
Colombian 100,00 | Colum | Cundin | Ande | 1524 | [some] 0.10 0.03 | 0.15 0.82 Promerov
Trocha Pura | 0 bia amarca | S aetal.,
[TC] , Moun | [194 | rack [paso [0.18] 2014
Antioq | tains; | 7] fino,
uia, Ridin saddlerack] | 0.01 0.00 | 0.02 0.98 Novoa
Quindi | g Bravo et
o, Horse broken trot | [0.02] al., 2018
Caldas [trocha]
Cauca
Colombian 1000 Colum | Cundin | Ande | 1524 | [some] 0.25 0.00 | 0.50 0.50 Promerov
Trochay bia amarca | S aetal.,
Galope [TG; , Moun | [194 | broken trot | [0.50] 2014
same Antioq | tains; | 7] [trocha]
location as uia, Ridin 0.04 0.00 | 0.07 0.93 Novoa
TC] Quindi | g Bravo et
o, Horse [0.07] al., 2018
Caldas
Cauca
Cuban Paso | ca. 800 | Cuba Granm | Ridin | 1511 | rack - - - - -
[CU] a and g [marcha
[Cuban Pinar, | Horse | [196 | finay
Criollo; Provin 1] gualdrapea
Cubano de ces da; paso
Paso] del
gualdrapeo
]
Mangalarga | 600,00 | Brazil | Riode | Tropi | 1740 | rack 0.46 0.23 | 045 0.32 Promerov
Marchador 0 Janeiro | cal [marcha de aetal.,
[MM] State, Forest | [194 | centro]; [0.68] 2014
[Sublime] Paty ; 9] broken
do Ridin pace m. 0.15 | 0.00 0.85 Manso
Alferes | g [marcha batida Filhlo et
and Horse picada]; al., 2015
Sul de broken trot 0.31 | 0.65 0.04
Minas [marcha




Munici batida]; m.
palities pace picad
; [andadura, | a 0.26 | 0.23 0.21 Patterson
Minas not ideal] et al.,
Gerais [0.49] 2015
State 0.00 | 0.07 0.93
m.
batida | 0.57 | 0.43 0.00
m.
picad
a 0.20 | 0.20 0.60 Fonseca et
al., 2017
[0.40]
0.00 | 0.06 0,94
m.
batida | 0.52 | 0.43 0.05
m.
picad
a 0.06 | 0.34 0.60 Bussiman
etal.,
m. 2019
batida | 0.87 | 0.13 0.00
m.
picad
a 0.27 | 0.44 0.29 Gaspar et
al., 2021
0.49
[0.71]
Mangalarga | ca. Brazil | Sdo Ridin | 1740 | [some] 0.07 0.00 | 0.14 0.86 Promerov
Paulista 100,00 Paulo g adetal.,
[Brazilian 0 Horse broken [0.14] 2014
Saddle pace
Horse; [marcha
Mangalarga picada]; 0.11 0.00 | 0.22 0.88 Gaspar et
; Sela broken trot al., 2021
Brasileiro] [marcha [0.22]
batida];
pace
[andadura,
passo
esquipado]
Mangolina ca. Brazil | Minas | Moun | ca. rack - - - - -
[MA] [cross | 1000 Gerais | tains 1993 | [marcha de
of State and centro];
Mangalarga Hills; broken
Marchador Ridin pace
+ g [marcha
Campolina] Horse picada];

broken trot
[marcha




batida];

pace
[andadura,
passo
esquipado,
not ideal]
Nordestino ca. Brazil | Sertdo, | Semia | 1549 | [some] - - - --- -
[ND] 200,00 Bahia, | rid
[Crioulo 0 Ceara, | Deser | [198 | broken
Nordestino; Paraib | tand | 7- pace
Mourdo; Pé a, Scrub | 2017 | [marcha
Duro; Perna land; | ] picada];
Sertanejo do mbuco | Cart broken trot
Nordeste] , Piaui, | Horse [marcha
and ; batida];
Rio Ridin pace
Grande | g [andadura,
do Horse not ideal]
Norte
States
Pampa [PM] | 50,000 | Brazil | Rio Pamp | 1536 | [some] 0.02 0.00 | 0.05 0.95 Promerov
[Brazilian Grande | as aetal.,
Criollo; do Sul | Grass | [198 | broken [0.05] 2014
Brazilian State lands | 0] pace
Crioulo] and [marcha
Moist picada]; 0.00 0.00 | 0.00 1.00 Gaspar et
Forest broken trot al., 2021
; [marcha [0.00
Ridin batida;
g trocha];
Horse pace
[andadura,
not ideal]
Paso Fino 3000 Puerto | Wides | Moun | 1511 | rack [paso | 0.99 0.99 | 0.01 0.00 Promerov
[PR] Rico, pread tains; fino, aetal,
(Puerto Isla de Ridin | [194 | classic [1.00] 2014;
Rican Paso Vieque g 3; fino, fino
Fino; Pura S; Horse | 1964 | clasico, or 0.97 0.95 | 0.05 0.00 Gaspar et
Raza Paso United ; show gait al., 2021;
Fino) States 1966 | (slow), [1.00]
] paso corto,
pleasure [1.00] | 1.00 | 0.00 0.00 Wolbsber
gait or trail ger et al.,
gait (some, 2022
medium),
paso largo
(some,
fast)];
broken trot
[paso corto,
pleasure
gait or trail
gait, most,
medium],
paso largo,

most, fast];




broken
pace [sobre

paso, not
ideal]; pace
[andadura,
not ideal]
Paso ca. 500 | Domin | Wides | Ridin | 1508 | stepping - - - - -
Higueyano ican pread g ; pace [paso
[PH] Republ Horse | 1916 | higueyano]
ic ; pace; fox
[Cross of [200 | trot [some,
Criollo + 2] paso
Tennessee higueyano]
Walking
Horse and
Morgan]
Peruvian 35,000 | Peru; Cajam | Coast | 1531 | running 1.00 1.00 | 0.00 0.00 Promerov
Paso [PP] United | arca, al walk [paso aetal,
[Costefio; States | Callejo | Moun | [199 | llano, [1.00] 2014
Costefio de nde tains; | 2] ambladura
Paso Huayla | Ridin rota]; 0.83 0.67 | 0.33 0.00 Gaspar et
Aclimatado S, g broken al., 2021
ala Altura; Huanc | Horse pace [1.00]
Peruvian ayo [sobreanda
National ndo (fast)
Horse; aguilillo
Peruvian (slow), not
Stepping ideal)];
Horse] pace
[huachano,
paso
portante,
ambladura
(fast),
entrepaso
(medium),
neither
ideal];
broken trot
[pasitrote,
not ideal]
Piquira [PQ] | ca. 500 | Brazil, | Wides | Ridin | 1970 | broken - - - - -
[cross Bahia | pread g pace
between State Horse [marcha
Brazilian picada];
Criollo and broken trot
Shetland [marcha
Ponies] batida];
pace
[andadura,
not ideal]
Puerto Rican | ca. 500 | Puerto | Wides | Ridin | 1511 | rack [paso | 0.87 0.76 | 0.23 0.01 Wolfsberg
Criollo [RC] Rico pread | g fino, ter et al.,
[same Horse classic [0.99] 2022

fino, fino




location as
PR]

clasico
(slow);

paso corto

(some,

medium),
paso largo

(some,
fast);

broken trot
[paso corto,

most,

medium],
paso largo

[most,
fast];
broken

pace [sobre
paso, not
ideal]; pace
[andadura,
not ideal]

Some of the 150,000 Marajoara Island Horses [MJ] of Brazil have broken paces or broken trots. Alternative gaits of
the broken pace may also be found on occasion in the ca. 10,000 Bolivian Paso [Sunicho] of Altiplano, and perhaps

in the 10,000 or so Costa Rican Saddle Horse. And the ca. 500 Venezuelan Criollo Horses [VC] [Llanero] of Apura,
Aragua, and Merida States sometimes has a rack or broken pace gait. The 1500 or so Lavradeiro of Roraima State in
Brazil may also be gaited.

Table S4: Demographics of European Gaited Breeds (and Central Africa).

EUROPE
Breed Numb | Countr | Region | Zone Year | Gait(s) | A- AA CA CcC Refere

er of y Foun allele | genot | genot | genot | nce

Indivi ded [AA+ | ype ype ype

duals CA

genot
ypes]
Aegidienb | 600 Germa | North Riding | 1994 | rack - - - - -
erger ny Rhine- Horse [tolt,
[AD] Westpha saddle
lia, rack to

[Cross of Aegidie hard
Icelandic nberg rack]
+
Peruvian
Paso]
Albanian | ca. Albani | Albania | Mounta | ca. [some] | --- - -—- - -
[AL] 3000 a n Alps; | insand | 1386
[Mysekaja Myzeqej | Plains; | ; broken
; a Pack 1904 | pace
Myzeqeja; Lowlan | Horse;
Myzequea ds; Harness | [199
] Shkodra | Horse 0]




Arravani 300 Greece | Western | Mounta | ca. broken | 0.99 0.98 | 0.02 | 0.00 | Giants
[AR] Macedo | ins; 1460 | pace iset
[Macedon nia Riding [arrav | [1.00] al.,
ian Pacer] Horse ani] 2018;
Antik
as,
2015
Bidet 0 France | Brittany | Armori | ca. broken | --- --- --- --- -
Breton ; can 1096 | pace;
[BB] Norman | Massifs | -ca. pace;
[Bidet dy, [Mount | 1700 | broken
d’allure; Western | ains]; trot [?]
Carrossier Region | Riding | [Exti
Normand; Horse nct]
Roncin;
Roussin]
Castilian | 0 Spain | Castile Meseta | Ca. runnin | --- - - - -
[CS] Central | 800 | gwalk
[Caballo Plateau | BC- | [flat
Castellano and 1700 | walk;
] Mounta | CE hard
ins; runnin
Riding | [Exti | g
Horse nct] | walk;
paso
castell
ano]
Celtic 0 Spain | Asturia | Asturia | ca. rack; - - - - -
Asturcon n 800 | broken
[CT; same Mounta | BC- | pace;
location ins; 1300 | pace
as SJ] Riding | CE
[Asturian; Horse
Haubini] [Exti
nct]
Cretan 1000 Greece | Crete, Mounta | 1646 | broken | 0.98 095 |0.05 | 0.00 | Prome
[CR] Messara | ins and pace rova
[Messara] Plains; [arrav | [1.00] etal.,
Riding ani] 2014;
Horse; Antik
Sport as,
Horse 2015
Dongola ca. Camer | Dongola | Semi- ca. [some] | 0.00 0.00 | 0.00 | 0.00 | Prome
[DN] 500 oon, Arid 1250 rova
[Bandiaga Far Sahel broken | [0.00] etal.,
ra, North; Desert; pace 2014
Djerma; Chad, Riding [takam [North
Dongolaw Bahr- Horse al; Sudan
a; Fulani; el- pace Pony]
Ganston; Ghazal
Hauossa; ;
Hausa; Nigeri
Kréda; a,
Mossi; Borno
North

Sudan




Pony;

Songhai;
Yagha]
Faeroe 100 Denma | Faeroe Island ca. [some] | 0.14 0.00 | 029 |0.71 | Prome
Island rk Islands 700 rova
Pony [FI] rack [0.29] etal.,
[Faeroese] [tolt, 2014
saddle
rack to
hard
rack or
singlef
oot];
broken
pace
[not
ideal];
pace
Galician 1700 Spain | Galicia | Galicia | ca. broken | 0.50 0.33 |0.33 | 0.33 | Prome
[GA] n 800 pace rova
[Andadur Mounta | BC [andad | [0.66] etal.,
a Gallega; ins; ura 2014
Galiciana; Feral, [199 | chapea
Gallego Riding | 7] da;
de Horse; singlef
Andadura; Racing oot];
Pura Raza Horse pace
Gallega] [andad
ura
serrad
a
Galloway | 0 Englan | Scotland | Scottish | ca. rack - - - - -
Pony d , Highlan | 1600
[GW] Gallowa | ds; -
Y; Riding | 1800
Yorkshi | Horse
re, [Exti
Swaleda nct]
le
Garrano 2000 Portug | Minho, | Mounta | ca. rack - - - - -
[GR] al Tras-os- | ins; 700 [hard
[Marrano; Montes, | Riding | BC rack or
Minho] Peneda- | Horse; passo
Géres Racing | [201 | travad
National | Horse; 1] o];
Park Pack broken
Horse pace;
pace
[andad
ura]
Hobby 0 Ireland | Connac | Bogs; ca. rack - - - - -
Pony ht, Riding | 1250
[HB] County | Horse -
[Hobin; Kildare 1800

Ubinus]




[Exti

nct]
Icelandic 80,000 | Iceland | Vesturla | Mounta | 874 rack 0.75 0.53 | 042 | 0.05 | Prome
[IC] nd, inous [tolt, rova
Nordurl | Island; | [195 | saddle | [0.95] etal.,
and Riding | 9] rack to 2014;
vestra, Horse hard
Sudurla rack]; | 0.73 0.53 | 040 | 0.07 | Gaspa
nd broken ret
pace [0.93] al.,
[skeidt 2021;
olt,
skeidb Wutke
oriod et al,.
tolt, 2016
fjortak
ta
skeid,
not
ideal];
pace
[flying
pace;
flugsk
eid];
broken
trot
[brokk
tolt,
not
ideal]
Mérens 1200 France | Pyrenee | Ariégeo | ca. [some] | --- - --- - ---
[ME] sand is and 1250
[Ariégeois Midi- Pyrenee broken
; Pyrenee | s [193 | pace;
Castillon; S, Mounta | 3] pace
Meérengais Ariege ins;
; Feral;
Méringais Riding
] Horse;
Cart
Horse
Palfrey 0 Englan | Canterb | Riding | ca. runnin | --- - - - -
[PF] d, ury, Horse; 1200 | g walk
[Haquené France | Devons | War - [71;
e; , Italy | hire, Horse 1600 | rack;
Palfredus; Durham, broken
Palefroi] Ellesme [Exti | pace;
re; nct] | pace
Auvergn
e and
Loire;
Padua
and

Pavia




Peneia 100 Greece | Pelopon | Mounta | ca. broken | 0.97 094 | 0.06 | 0.00 | Prome
[PE] nesus, ins; 1940 | pace rova
[Georgali Elis Riding [arrav | [1.00] etal.,
diko; Horse [199 | ani] 2014;
Pinia; 5] Antik
Ravani] as,
2015
Pindos 3500 Greece | Epirus Pindus | ca. [some] | 0.23 0.07 | 0.33 | 0.60 | Prome
[P1] Mounta | 300 rova
ins BC broken | [0.40] etal.,
pace 2014 ;
[arrav Antik
ani] as,
2015
Rhodian 10 Greece | Rhodes | Island ca. [some] | 0.42 0.17 | 0.50 | 0.33 | Prome
[RO] 300 rova
[Rhodes] BC broken | [0.67] etal.,
pace 2014
[200
1]
Spanish 0 Spain | Asturia | Riding | ca. runnin | --- - - - -
Jennet Horse 800- | gwalk
[SI] 1700 | [7];
[Genet; rack;
Genete; [Exti | broken
Ginecti] nct] | pace;
pace;
broken
trot [?]
Thessalia | 600 Greece | Thessal | Riding | ca. steppi | 0.25 0.10 | 0.30 | 0.60 | Prome
n [TH] y Horse 350 ng rova
BC pace [0.40] etal.,
[7] 2014
Welsh 4000 Englan | Wales Cambri | ca. [some] | 0.09 0.00 | 0.19 | 0.81 | Prome
Mountain d; a 1485 rova
Pony United Mounta pace [0.19] etal.,
[WM] States ins [190 2014
[Section 2]
Al
Welsh 2000 Englan | Wales Riding | ca. [some] | 0.07 0.00 | 0.15 | 0.85 | Prome
Pony d; Horse 1485 rova
[Same United pace [0.15] etal.,
location States [190 2014,
as WM] 2]
[Merlins; 0.07 0.00 | 0.13 | 0.87 | Gaspa
Welsh ret
Pony of [0.13] al.,
Cob Type; 2021
Welsh
Pony of
Riding
Type;
Sections

B and C]




York 0 Englan | York, Riding | 750- | [?] 1.00 1.00 | 0.00 | 0.00 | Wutke
[same d Copperg | Horse 800 etal.,
location ate likely | [1.00] 2016
as PF] [Jorvik] [Exti | rack;
nct] | broken
pace;
pace
HARNES
S
RACERS
Bulgarian | 600 Bulgar | Pazardz | Harness | 1962 | [some] | 0.98 0.96 | 0.04 | 0.00 | Lukan
Trotter ia hik, Racing ova et
[BT] Pleven, pace [1.00] al.,
St. 2021
Zagora
Dutch 2100 Nether | Frieslan | Harness | 1945 | [some] | 0.25 0.25 |0.00 | 0.75 | Gaspa
Harness lands d, Racing ret
[DH] Groning [196 | pace [0.25] al.,
[Tuigpaar en 9] 2021
d]
Finnhorse | 19000 | Finlan | Espoo, Harness | ca. [some] | 0.63 0.37 |0.52 | 0.11 | Jaderk
[FH] d Kouvola | Racing | 1500 vist
[Finnish , Lahti, pace [0.89] Fegra
Horse; Mikkeli, [190 eus et
Finnish Turku 71 al.,
Universal] 2015;
0.54 0.20 | 0.67 | 0.14 | Kvist
etal.,
[0.87] 2021
French 20000 | France | Norman | Harness | 1836 | [some] | 0.78 0.61 | 0.34 | 0.05 | Prome
Trotter dy Racing rova
[NT] [192 | pace [0.95] etal.,
[Norman 2] 2014 ;
Trotter]
0.17 0.00 | 0.33 |0.67 | Gaspa
ret
[0.33] al.,
2021
0.80 0.60 | 0.40 | 0.00
Lukan
[1.00] ova et
al.,
2021
0.77 0.59 |0.37 |0.04
Ricard
[0.96] etal.,
2021 ;
Khrab
rova
etal.,

2020




German 2800 Germa | Gelsenk | Harness | ca. [some] | 0.56 0.44 | 022 | 034 | Prome
Trotter ny irchen Racing | 1875 rova
[GT] pace [0.66] etal.,
2014
1.00 1.00 | 0.00 | 0.00 | Lukan
ova et
[1.00] al.,
2021
Italian 3000 Italy Padova, | Harness | 1862 | [some] | 0.87 0.76 | 0.21 | 0.02 | Dall’
Trotter Ferrara | Racing Olio
[1T] pace [0.97] etal.,
[Trottator 2021
e Italiano]
Spanish 16000 | Spain | Balleari | Harness | ca. [some] | 0.87 0.76 | 0.21 | 0.03 | Negro
Trotter c Racing | 1890 Rama
[Trotador Islands, pace [0.97] etal.,
Espafiol] Mallorc [197 2016
aand 0]
Menorc
a
Swedish 16000 | Swede | Boden, Harness | ca. [some] | 0.94 094 | 0.06 | 0.00 | Prome
Standardb n; Gothenb | Racing | 1900 rova
red United | urg, pace [0.97] etal.,
(Swedish States | Malmo. 2014
Trotter) Mantorp
, 1.00 1.00 | 0.00 | 0.00 | Lukan
Stockho ova et
Im [1.00] al.,
2021
Nordic 8000 Denma | Copenh | Harness | 1924 | [some] | 0.45 0.16 | 0.58 | 0.26 | Prome
Trotter rk; agen; Racing | ; rova
[NT] Norwa | Bergen, 1939 | pace [0.74] etal.,
[Norsk y; Dramme 2014,
Kaldblods Swede | n,
traver; n Eidsber [196 0.35 0.09 | 0.51 | 0.40 | Jaderk
Svensk g, Oslo, 4] vist
Kallblodst Stavang [0.60] Fegra
ravare; er, eus et
Scandana Tensber al.,
vian g; 2017
Coldblood Trondhe
Trotter; im;
Swedish- Boden,
Norwegia Gothenb
n urg,
Coldblood Malmo.
ed Mantorp
Trotter] R
Stockho

Im




A rack is also occasionally found in the 300 Alter Real [RE] of Alter do Chéo, Portugal, and the stepping
pace or pace in a few of the more than 170,000 Andalusian [Pura Raza Espafiola] and 2500 modern Asturcén of
Spain [same location as SJ], the million Arabians, the 9000 Gotlands of Sweden, the 3000 Lewitzers of Germany,
and possibly the 100 or so Retuertas and 250 or so Pottoks of Spain and the 10,000 or so Bosnian Mountain horses.
A pace also occurs in the Andalusian donkey.

Table S5: Demographics for Asian and South African Gaited Horses.

ASIA AND SOUTH AFRICA
Breed Numb | Country | Region | Zone Year | Gait(s | A- AA CA CC Refer
er of Foun | ) allele | geno | geno | geno | ence
Indivi ded [AA+ | type | type | type
duals CA
genot
ypes]
Akhal- 7000 Turkme | Ahal Karaku | ca. [some | 0.00 0.00 | 0.00 | 0.00 | Prome
Teke nistan; Region | m 1000 | ] rova
United s Desert; [0.00] etal.,
States Gokde | Riding broke 2014
pe Horse n trot
District [glide]
Anadolu 950,0 | Turkey | Eastern | Anti- ca. broke | 0.91 0.86 | 0.10 | 0.04 | Ozbey
Yerli [AY] | 00 Anatoli | Taurus | 1000 | n pace az, et
[Anatolian a, Agri, | Mounta [yorga | [0.96] al.,
Native; Kars, ins and ]; pace 2016
Turkish and Steppes [rahva
Pony] Van ; n]
Provin | Riding
ces Horse;
Racing
Horse;
Harnes
]
Horse;
Sport
Horse
Buryat 10000 | Russia Siberia | Baikal | ca. [some | --- - - - -
[BY] , Mounta | 1207 | ]
[Buryatska Buryati | ins and
ya; a Taiga; broke
Byryatskay Republ | Riding n trot
a] ic Horse [tropo
ta]
Canik 5000 | Turkey | Amasy | Pontic | ca. broke | --- - - --- ---
[CN] a, Mounta | 1000 | n pace
Samsu | ins; ; [yorga
n,and | Riding | 1800 | ]; pace
Tokat Horse [rahva
Provin n]
ces
Chakouyi 10000 | China Gansu | Gobi ca. pace 0.96 092 | 0.08 | 0.00 |Hanet
[CK] Provin | Desert; | 100 al.,
ce, Qilian BC [1.00] 2015
Lanzho | Mounta




u, ins; 0.82 0.67 | 029 |0.04 |Liet
Tianzh | Riding al.,
u, Horse; [0.96] 2022
Wuwei | Racing
District | Horse
s
Cheju 2100 South Jeju Mounta | 1276 | [some | 0.14 0.00 | 0.29 | 0.71 | Prome
[Jeju] [CH] Korea Provin | inous ] rova
ce Island,; [0.29] et al.,
Riding pace 2014;
Horse;
Racing 0.50 0.25 | 0.50 | 0.25 | Srikan
Horse th et
[0.75] al.,
2020
Datong 23000 | China Qingha | Riding | ca. pace 0.54 0.22 [ 0.63 | 0.15 | Hanet
[DT] i Horse 100 al.,
Provin BC [0.85] 2015
ce,
Datong
River
Basin
Ferghana 0 Uzbekis | Fergan | Riding | ca. broke | --- - - --- ---
[FG] tan a Horse 104 |n
[Dayuan; Valley BC- | pace;
Turkoman] 1000 | pace
CE
[Exti
nct]
Gansu 0 China Gansu | Riding | 618- | broke | --- - - - -
[Heavenly Provin | Horse 1000 | n
Horse ; ce, pace;
Soulon; Wuwei [Exti | pace
Tiger ; nct]
Horse; Sichua
Wusun] n
Provin
ce
Hokkaido 2000 Japan Hokkai | Mounta | ca. [some | 0.72 0.58 | 0.27 | 0.15 | Prome
[HK] do inous 1600 | ] rova
[Dosanko] Island | Island; [0.85] etal.,
Riding | [197 | pace 2014;
Horse; | 9]
Racing 0.18 0.02 | 032 | 0.66 | Chand
Horse ra et
[0.34] al.,
2020
pacers | 1.00 | 0.00 | 0.00 | Aman
oect
al.,
2018
Kabarda 1000 Russia; | Stavro | Caucas | ca. [some | 0.00 0.00 | 0.00 | 1.00 | Prome
[KD] Georgia | pol us 1500 | ] rova
[Kabardian Krai, Mounta [0.00




; Kabardin; Kabard | ins and broke etal.,
Kabardins ino- Steppes n trot 2014
kaya] Balkari | ; [tropo
a Riding ta];
Republ | Horse broke
ic n
pace;
pace
Kalmyk 2000 | Russia Volga | Steppes | ca. [some | --- - - - -
[KM] River ; 1635 | ]
[Astrakhan Basin, | Riding
; Astrak | Horse broke
Kalmutska han n
ya; and pace;
Kalmyskay Volgog pace
a] rad
Karachai 20000 | Russia North Caucas | ca. [some | --- - --- --- -
[KC] Caucas | us 1500 | ]
[Karachay us, Mounta
evskaya; Karach | ins; [193 | broke
Karachay; ay- Riding | 5] n trot
Karachey] Cherke | Horse [tropo
ssia ta];
Republ broke
ic n
pace;
pace
Kathiawari | 8000 | India Gujarat | Thar ca. [some | --- - - - -
[KW] , Desert; | 1526 | ]
[Kathi; Kachch | Riding
Kutchi] h, Horse broke
Kathia n trot
war, [revaa
and 1
Surat rewal,
District aphcal
s ]
Kazakh 30000 | Kazakhs | Central | Steppes | ca. [some | 0.38 0.13 | 0.50 | 0.37 | Hanet
[KZ] 0 tan; Aktobe | ; 450 | ] al.,
[Adaev; China Region | Riding | BC; [0.63] 2015
Deliboz; s Horse 1800 | broke
Delibozska Aghsta n
ya; Dilbaz; fa, [194 | pace;
Diliboz; Qazax, 3] pace
Dzhab; Shaki,
Gazakh; Tovuz,
Jabe; and
Kazakhska Zagast
ya; Qazagq; ala
Wusun] District
s
Kyrgyz 80000 | Kirghizs | Widesp | Tian ca. [some | 0.40 023 | 035 | 0.42 | Prome
[KG] tan read Shan 201 ] rova
[Kirgis; Mounta | BC [0.58] etal.,
Kirgiz; ins; broke 2014,
Riding n




Kirgizskay Horse; pace; | 0.46 - - - Kalin
a] Racing pace kova
Horse; et al.,
Sports 2020
Horse
Marwari 3000 India Marwa | Thar ca. broke | 0.00 0.00 | 0.00 | 0.00 | Prome
[MW] T, Desert; | 1193 | n trot rova
[Malani] Rajasth | Riding | ; [revaa | [0.00] et al.,
an Horse; 1526 | 1, 2014
Show rewal,
Horse aphcal
] 0.15 - - - Staige
[som ret
ein al.,
Jun, 2017;
Staig Jun et
er] al.,
2014
Mongolian | 20000 | China; Inner Gobi ca. [some | 0.05 0.01 | 0.06 | 093 | Prome
[WU] Mongoli | Mongo | and 600 | ] rova
[Chinese a lia; Maowu [0.07] etal.,
Mongolian Khovs | su broke 2014;
[Ujumgqin; 201, Deserts n Kalin
Wushen]; and ; pace; kova
Mongolian Tov Steppes pace et al.,
[Darkhad, Provin | ; [joroo 2022;
Galshar; ces Khanga ] Han et
Tes] iand al.,
Khentii 2023;
Mounta
in;
Riding
Horse;
Racing
Horse
Mytilene 300 Turkey | Anatoli | Island ca. broke | --- - - - -
[MI] a, Horse; | 1299 | n pace
[Ayvacik Canakk | Riding [yorga
Midillisi; ale Horse ]; pace
Ege Provin [rahva
Midillisi; ce, n]
Lesvos] Midilli
si
Island;
Lesvos
Island,
Greece
Nisean 0 Iran, Hamad | Nisean | 522 broke | --- -— --- --- -
[same [Bactria | an Plains; | BC- | n
location as ] Provin | Zagros | 1204 | pace;
T™] ce Mounta | CE pace
ins;
Riding [Extin
Horse ct]




Orlov 1200 Russia Vorone | Harnes | ca. [some | 0.20 0.00 | 040 | 0.60 | Prom
Trotter zh S 1800 | ] overa
[OT] Govern | Racing [0.40] etal.,
orate pace 2014;
Kalin
kova
etal.,
2022
Russian 30000 | Russia Orel Harnes | 1949 | [some | --- - - - -
Trotter 0 Region | s ]
[RT] , Racing
Bolkho pace
v
District
Shan [SH] | 25000 | Myanm | Shan Shan ca. [some | 0.02 0.00 | 0.05 | 095 | Okud
[Burmese; ar Mounta | 950 | ] aet
Burmin; ins; [0.05] al.,
Burman; Riding broke 2017
Kachin] Horse; n pace
Sport [ahtha
Horse cha];
pace
Sindhi [SI] | 100 Pakistan | Sindh Thar ca. broke | --- - --- - -
[Kachchhi- ; India Provin | Desert; | 1526 | ntrot
Sindhi; ce, Riding [revaa
Makra; Rajasth | Horse; 1,
Samoundi, an, Racing rewal,
Sindhi- Jaisalm | Horse aphcal
Katchi; er- ]
Sindhi- Barmer
Kathiawari District
1
Spiti [SI] 1000 India Himac | Himala | ca. broke | --- - - - ---
[Chamurth hal yan 618 | n
i Prades | Mounta pace;
Chamurti; h, ins; pace
Chummarti Kangra | Riding
] s Horse
Kinnau
r’
Kullu,
Mandi,
and
Shimla
District
S,
Kangra
, Pin,
and
Spiti
Valleys

Ladach

)




Changt
ha

Plateau
; Pin
Valley,
Lahoul
Tibetan 30000 | China Qingha | Himala | ca. broke | 0.39 0.04 | 071 | 0.25 | Hanet
[TT] 0 i yan 800 | n al.,
[Ganzi; (Yushu | Mounta pace; | [0.75] 2015
Maiwa; ), ins pace
Nangchen; Sichua
Rdochurta; n (Aba
Tibetanan- Tibet),
Sikang Tibet
Pony; (Cham
Yushu; do)
Zhongdian
]
Transbaika | 300 Russia Siberia | Baikal | ca. broke | 0.00 0.00 | 0.00 | 0.00 | Khrab
1[TL] , Mounta | 1300 | n trot rova
[Zabaikal; Transb | ins; [tropo | [0.00] et al.,
Zabaykals aikal, Taiga; ta] 2020
kaya] Zabayk | Riding
alsky Horse
Krai
(Dauria
)
Turkmene | 0 Turkme | Karaku | Karaku | ca. broke | --- - - - -
[TK] nistan; m m 700- | n
[Turkmen; Iran Desert | Desert; | 1826 | pace;
Turkmenia Riding pace
n] Horse [Exti
nct]
Tushin 1200 Georgia | Tusheti | Caucas | ca. [some | 0.47 0.27 |0.40 | 0.33 | Prome
[TN] us 300 | ] rova
(Tushiri Mounta | BC [0.67] et al.,
Cxeni; ins; broke 2014
Tushetian) Riding n
Horse pace;
pace
Tuva [TV] | 80,00 | Russia Tuva Sayan ca. [some | 0.17 0.00 | 033 | 0.67 | Khrab
[Tuvinskay | 0 and 1200 | ] rova
a] Tannu- | . [0.33] etal.,
Ola 1830 | pace 2020
Mounta
ins; [195
Riding | 1]
Horse;
Harnes
s Horse
West 50000 | Russia Black | Riding | ca. broke | --- - --- --- ---
Black Sea Sea, Horse; 1790 | n pace
[WB] Krasno | Racing [yorga
[Chernomo dar Horse [192 | ]; pace
r; Krai 1] [rahva
Chernomor and n]




eskaya; Rostov
Nogai; Oblast
Rahvan] District
s
Yangqi 20000 | China Baying | Steppes | ca. pace 0.33 0.13 | 041 | 046 | Hanet
[YQ] olin ; 1200 al.,
[Yanji] Mongo | Riding | ; [0.44] 2015
1, and Horse 1800
Xinjian
g
Region
S,
Bohu,
Hejing,
Hoxud,
and
Yangqi
Hui
Counti
es
Yili [YL] 12000 | China 1l Steppes | 1956 | pace 0.39 0.06 | 0.65 [ 029 | Heet
0 Kazakh | ; al.,
and Riding [0.71] 2017
Xinjian | Horse
g
Yakut 10200 | Russia Siberia | Mounta | ca. [some | 0.00 0.00 | 0.00 | 1.00 | Khrab
[YK] 0 , Sakha | ins; 1300 | ] rova
[Yakutian; Republ | Taiga; [0.00] et al.,
Yakutskay ic Riding broke 2020;
aj (Yakuti | Horse n trot
a) [tropo | 0.04 0.00 | 0.09 | 091 | Kalin
ta] kova
[0.09] etal,
2022
SOUTH AFRICAN HORSES
Breed Numbe | Count | Regio | Zone Gait(s) AA CA CcC Refere
rof ry n Foun allele genot | genot | genot | nce
Individ [AA+ | ype ype ype
uals CA
genoty
pes]
Afrikan | ca. South | Colesb | Show [some] - - - -
Saalperd | 1500 Afric | erg Horse;
[SP] a Riding | [1949 | rack
[South Horse [saddle
African rack or
Saddlebr trippel
ed] to hard
rack];
broken
pace
[slow
gait or




kortgan
gl
Basuto 100000 | Lesot | Transk | Maloti | 1652 | [some] | 0.07 0.00 0.13 0.87 Promer
[BS] ho ; ei Mount ova et
[Transkei South ains [1977 | rack [0.13] al.,
] Afric ] [saddle 2014
a rack or
trippel]
broken
pace
[kortga
ngj;
pace
[passga
ng, not
ideal]
Cape 2000 South | Transv | Riding | 1652 | [some] | 0.15 0.00 0.30 0.70 Promer
Boer Afric | aal, Horse [0.30] ova et
[CB] a Orang [1957 | rack al.,
[Boer e Free ] [saddle 2014
Pony; State, rack or
Kaapse Sandv trippel]
Boerperd eld ;
] Preser broken
ve pace
[slow
gait or
kortgan
g]
Nooitged | 1500 South | Transv | Riding | 1652 | [some] | 0.21 0.07 0.29 0.64 Promer
acht Afric | aal, Horse ova et
[NG] a Ermel [1952 | rack [0.36] al.,
[Nooitge o ; [saddle 2014
dacht 1967] | rack or
Transkei] trippel]
broken
pace
[strykst
ap];
pace
[passga
ng; not
ideal]

An alternative gait shows up on occasion in a few other Asian breeds as well. The pace or broken pace is sometimes
found in the ca. 1000 Yamud [YM] [Tomud] of Turkmenistan [Velayats of Balkan and Dagsoguz], the 300 or so
Vyatka [VY] in the Kirov Oblast of Russia, the 2500 or so Bhutia [BU] [Chyanta; Yuta] of Bhutan, Nepal, and
Sikkim India, the 350 Zaniskari [ZA] of Zanskar Valley, Ladakh, and Jammu-Kashmir, India, the 700 Caspian
[Elburz Mountains], 2700 Kurdi [KU] [Jaf] [Provinces of Kurdistan and Kermanshah], and 400 Turkoman [TM] of
Iran near the Alborz Mountains and Steppes, the 150000 Karabair [Bukhara] [KR] of Tajikistan and Uzbekistan, the
200 Karabakh [KK] in the Karabakh Mountains of Azerbaijan. The pace seems to occur in a few of the 50 or so
remaining Taishuh [Taisho] horses of Tsushima Island, Nagasaki Prefecture, Japan, or at least it did in the past. The



pace might also occur in the 3100 Altai [AT] of the Altai Mountains in Mongolia, the 4000 Mezen of Siberia,
Russia, and the 14000 Kushum [KS] of the Ural Mountains in Kazakhstan, and the 400 Dareshuri of the Zagros
Mountains in Iran. Some of the Indonesian and Polynesian horses have also been described as gaited, though the
evidence for this is unclear, such as the 48000 Sandalwood [SW] and 20000 Timor [MR] of Indonesia [and perhaps
the 50000 Sumba], though the extinct Java [JV] horse seems to have led to gaited South African horses. Some South
Asian breeds carry the DMRT3 allele and it is also possible they may be able to pace though they are not known to
do so, including the 6000 Balikun of Xinjiang (Barkol Kazakh), China, 13000 Cadamu [Chaidamu] of the Qaidam
Basin, China, 130000 Hequ in the Gansu, Sechuan, and Qinghai Provinces, China. The 300 or so Kaimanawa [KA]
in the Kaimanawa Mountains and ca. 200 Nati [Ngati] [NA] horses on the East Coast of North Island, New Zealand,
seem to be able to fox trot on occasion, and perhaps also can perform the broken pace as some of the 10000 or so
Tongan Singlefooters [TS] from Tonga likely do.
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