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Prologue

The Horse of the Past

Our species, Homo sapiens, spent most of its evolutionary history
without the horse. But as soon as it appeared at our side, the en-
tire history of the world was revolutionized. The world began to
appear smaller than it ever had before—because what the horse
offered us, above all, was a means to travel faster and farther than
we ever could using just our legs. It provided an opportunity to
explore the world, to meet with distant relations, to trade with
them, to spread our languages, our cultures, and even our germs,
at a speed that was previously unimaginable. The horse enabled
us to connect with distant places and peoples in a relative blink
of an eye, and to truly globalize ancient worlds for the first time.
The horse also sometimes enabled us to interact and mix peace-
fully with others along the way, and other times—often, in fact—
to wage wars of a different type, on horseback, or in chariots to
which it was harnessed. It is indeed the horse that I wish to talk
about here: the horse of kings and peasants, but also that of the
nomads of the steppes, and polo players; the one that delights
young and old alike, a delight that can at times cause people to
lose their heads and complete fortunes by betting at horse races;
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2 CHAPTER 1

the one that carried the cavalry and its equipment, or the million
and a half others that perished during the First World War; and
the mustang, which became the uncontested emblem of the
Great American West.

Through astonishing recent advances in DNA sequencing, we
now know that the domestic horse appeared around 4,200 years
ago in the steppes of the northern Caucasus region—in the
lower valley of the Don and the Volga, to be more precise. That
makes the horse one of the last large mammals to have been
domesticated by humans, many thousands of years after the dog,
the cow, the sheep, the goat, or the pig. It was “the most noble
conquest” that humans have ever accomplished, the Count de
Buffon wrote in his Histoire naturelle, a work of unparalleled
popular success which in August 1753 would take him, the most
illustrious naturalist of the Jardin Royal des Plantes, barely forty-
five years old, from the doors of the French Academy of Sciences
to those of the French Academy, the organization that defines
the proper official use of the language in the country. He was the
perfect incarnation of the Enlightenment.

The Horse in the History of Civilizations

The conquest of the horse may have been belated compared to
other animals, but its success was immediate: in scarcely a few
centuries, this new type of horse, henceforth domesticated,
would be found quite far from its place of origin, from the
coasts of the Atlantic to those of the Pacific; it was like an in-
strument of a new era that had just gotten underway. The Ger-
man historian Reinhart Koselleck had the right idea when he
proposed that the great periods in the history of our civiliza-
tions no longer be categorized by the metals that fashioned our
weapons and tools—primarily the Copper Age, then the
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PROLOGUE 3

Bronze Age, and finally the Iron Age—and suggested we es-
pouse a dichotomy that is (in his opinion) not only simpler, but
also more pertinent. One need only to determine whether
humans already possessed the animal we are looking at here or
not, to reveal a dynamic that had been little known but which
was nonetheless fundamentally pivotal in human history. The
proposal was to introduce an age before the horse, the Pre-
Caballine Age (from the Latin name retained for the species,
Equus caballus), and an age of the horse, the Caballine Age. This
would emphasize just how profoundly the animal changed our
societies and the great impact it truly had. Today we are living
in a post-Caballine Age, the one after the horse, ever since com-
bustion engines replaced the animal’s motor force and caused
the working horse itself to disappear from our cities and our
countrysides.

But it was not so long ago that the horse was still an integral
part of our daily universe, including in large cities such as Paris,
London, or New York, where it pulled omnibuses that carried
people from one point to another in those increasingly tentacular
cities; but where it also brought supplies to businesses and stores,
and also served in the maintenance of law and order, and even
became a quintessential social marker in high society. At that
time, everything—or almost—revolved around it. As proof of
this: it took only a particularly devastating equine flu epidemic
for the economy of one of the most powerful nations in the world,
the United States, to grind to a halt. It was at the end of 1872 and
the beginning of 1873, and according to various estimates, only
between 2 percent and 18 percent of afflicted horses died. But
close to three-quarters of them fell ill and developed a fever and
wracking cough that made it impossible for them to move and
thus to work for many long weeks. Without horsepower, that
nation which earlier was as proud as it was thriving, and which
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nothing seemed to be able to daunt, fell victim to the flu. Doctors
could no longer jump on horseback or catch a horse-drawn om-
nibus to reach the bedsides of their patients, and the epidemic
took off, and nothing could stop it. Through a domino effect,
trains remained stuck in stations because their necessary fuel,
coal, could not be delivered—nor, without the help of horses,
could it be extracted from mines, and a well-oiled economic ma-
chine came to a grinding halt. The effects of a lack of horses ex-
tended to fire pump trucks, which without their “motors” could
no longer leave their stations. As a result, in November 1872 Bos-
ton, in one of the most devastating fires of its history, saw close to
800 buildings go up in flames in just a few days.

The Horse Today

From those bygone days, there remain large double carriage en-
trance doors, equestrian statues of our triumphant emperors,
and national stables—those lofty places where the reproductive
life and breeding of horses are so carefully controlled. There are
the legendary names of fabulous horses that have marked our
imaginations and collective memory, such as Pegasus, the
winged horse of the Greeks, son of Poseidon and bearer of light-
ning and thunder, or the stormy Bucephalus, who, if we are to
believe ancient history, only Alexander the Great was able to
tame. Even now, there are 600 or so horse breeds that are fash-
ioned according to our needs, to perform tasks for us, from large
draft horses to racehorses, or as companions of the Republican
Guard. But there are currently between 7 and 10 million horses
in North America and only 6o million throughout the world, a
number that is less than the total human population of France.
For more than 4,000 years, the horse has earned the reputa-
tion of being the most indispensable and most noble of all human
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PROLOGUE S

conquests. And yet today it is no longer that inestimable compan-
ion outside of a few rare places in the world such as Mongolia, for
example, a country with a population of 4 million that has more
horses than inhabitants. In the West, the horse has become al-
most exclusively an instrument of the leisure and sporting indus-
tries, which at times use cloning and ever more elaborate doping
strategies, borrowing from the most sophisticated genetic tech-
nologies, in the pursuit of optimal performances and increased
returns on their investment.

Throughout its history, the horse thus tells us a great deal
about what our societies once were, but also about their con-
temporary aspirations. It is that history we will travel through
together, borrowing here and there the tools of historians and
archeologists but above all those of geneticists. As surprising as
this might appear, today we can read the DNA of horses like an
open book, including that of horses that now exist only as skele-
tons in the collections of natural history museums or at archeo-
logical digs. We will go back in time, traveling through genealo-
gies and the course of history no longer on horseback, but by
way of the messages inscribed in horses’ genes. We will discover
the great stages of the horse’s biological evolution and the
changes introduced by breeders since the dawn of its domesti-
cation, including the stages that accompanied the creation of
the animal we know today. It is precisely that voyage that my
research team and I have been working on for more than a
dozen years now, without for a moment anticipating the sur-
prises we would encounter along the way. If that voyage has
taken us to the four corners of the world and into the depths of
time, it has above all led us to rewrite entire chapters of the his-
tory of our most noble conquest. Let’s now set off without fur-
ther delay.
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genetic drift, 23, 25
genetic editing, 213-16

genetic profiling, of legendary horses,

6-10,19—20, 37
genetic recombination, 43—44
genetic syndromes, 111-16, 195-96
Genghis Khan, 104, 129, 144, 151, 222
genomic studies: overview of, s; of
American horses, 157-58, 160-62,
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166-67, 169; of Arabian horse,
102-8; of biological characteristics,
45—47; of coat variations, 69—72,
121-25; of English Thoroughbred
horse, 190-94; language compared
to, $3—60; of medieval horses,
122-25, 133—39; of mules, 93-94; of
origin horse, 2, 19-26, 35-36, 41-47;
population level (see population
genomics); of prehistoric horses,
74-75, 79—80, 122; samples used for,
6-10, 37-38, 7475, 150, 160—62, 192;
of size variations, 133—37; tech-
niques used in, 22-24, 35-40,
42—44; of Tibetan horses, 144—47;
of Yakutian horse, 149-53

geographical studies: of domestica-
tion, 42—-44, 60-62; of language,
54-62; of origin horse, 39—-41; of
prehistoric horses, 77-78

George V (King), 7

Germany: horse-related language
in, §2—53; origin horse remains in,
71; prehistoric horse remains in,
55-57

Gimbutas, Marija, 51-57

glycogen (sugars), 108-11, 193

GMOs (genetically modified
organisms) ,213-16

goats, domestication of, 37, 62

Godolphin Arabian (horse), 191

Goullart, Peter, 22223

Goyet cave site, 75

Gravettian culture, 71, 74

Great American Horse Race (1976),
86-87

Greek Olympiads, 197

Grigorevka 4 site, 21

Gringolet (horse), 131

GSDMC gene, 46
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Haak, Wolfgang, 55, 57, 59

hair, genetic testing from, 8-9, 150

Hannibal, 9o

Haringtonhippus, 156

harnessing: archeological studies of,
13, 60—62; equipment for, 133;
during Iron Age, 15; language
related to, 51, 60—62; origin of, 11

Havemeyer Foundation, 142

heart, samples from, 6, 8, 37

heart attacks, 174, 176, 178

height. See size

hemoglobin, 146

heterodimer, 145

high-jumping competitions, 187

hindquarters, of medieval horses,
132-33

Hippidion, 156

Hispanic horse breeds, 166, 169

Histoire naturelle (Buffon), 2

Hollendorfer, Jerry, 175

Holocene period, 161

holotype, 208, 212

Hong Kong, 177

hooves: evolution of, 156; of horses, 51,
178; of mules, 88

The Horse, the Wheel, and Language
(Anthony), 51

horse cultures, 19, 151, 223. See also
specific culture

horse meat: archeological studies of,
12-15, 3031, 151; industrial
processing of, 182—83, 201; isotopic
testing for, 18, 139. See also hunting
of horses

horsemen of the Apocalypse, 19-20

Horsepower ERC project, 220

horses: author’s attachment to, 221-22;
characteristics of (see behavioral
characteristics; biological
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characteristics; specific feature);
cultural role of (see artwork;
symbolic role of horses); domestic
(see domestication; specific breed);
evolution of (see evolution of
horses); as food (see horse meat;
hunting of horses; milking); impact
on human civilization of, 1—4,
219-23; language related to (see
language); racing of (see racing); as
transportation (see harnessing;
riding; transportation); wild (see
wild horse; specific breed)

“hot blooded” horses, 138

human civilization: horses in (see
domestication; specific use); impact
of horses on, 1-4, 219—23

human migrations, 54-62

Hungary, 32,191

hunting of horses: archeological
studies of, 12—15, 72—74; isotopic
testing for, 18. See also horse meat

hybrids: domesticated-Przewalski,
208-9, 212; donkey-horse (see mules)

hydrogen, 16-17

HYPP (hyperkalemic periodic
paralysis) syndrome, 114-15

Hyracotherium, 155-56

IBE horses, 77

Iberian Peninsula: horses taken to
Americas from, 166, 168, 169; origin
horse on, 34-36; prehistoric horses
on, 76-77,79

Icelandic ponies, 103; coat variations
in, 125-26; gait of, 126-28; in Great
American Horse Race (1976), 87;
Shetland ponies related to, 129

Idaho site, 168

Igue du Gral site, 71-72, 75
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illuminations, 120-21

immune system, 112-13

inbreeding, 194-98, 210-13

Indian Marwari horse, 103—4

Indigenous peoples of the Americas:
history of horses according to,
15455, 159, 167—70; horse
husbandry by, 168, 223; horse
preservation by, 16263, 166-67;
mules used by, 89-90

Indo-European Ianguages, 48-56

Indo-Iranian languages, 49, 60—62

induced pluripotent stem cells, 186

Indus Valley civilization, 63

interbreeding, 210

interchromosomal genetic recombina-
tion, 43-44

International Federation for
Equestrian Sports, 132

Iran, 101, 103, 118

Iraq, 62-63

Islam, horse symbols in, 99-100,
103—4

isolation by distance, 77-78

isotopic studies: of American horses,
165; of horse milk residue, 16—19; of
medieval sites, 139

Japan, 183,196

John, Saint, 119

Julius Kiihn collections (Museum of
Livestock Science, Germany) ,208

jumping competitions, 187

Justify (horse), 175, 177,193

juvenile epilepsy syndrome, 116

Kaw River site (Kansas), 168
Kazakhstan. See Botai horses

Kents Cavern site, 75
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Kentucky Derby, 171, 174, 175, 181, 183,
184, 193-94

al Khamsa (“the five”), 99—100

Kheiron Biotech, 199—204, 206, 215

khulans, 155, 156

Khvalynsk cemetery site, 29—30

Kirklareli-Kanligegit site, 36-37

Kislovodsk site, 59

Knabstrupper horses, 71

Koselleck, Reinhart, 2

koumiss, 51

Krasnoyarsk, 27

Krasny Yar site, 11, 14

Kunga, 98

Kuporovic (horse), 207, 209-10,
212-14

Kurgan theory, 52—60

Kurt (horse), 206-10, 212

Kuznetsov, Pavel, 27-29, 41, 223

Kysely, René, 33

lactic acid, 109

Lady Eloise (mule), 87

Lakota language, 16870, 223

language: genomic studies related to,
53-60; geographical studies of,
54—62; horse absent from, 101-2;
horse-related terms in, 50353,
60-62, 126, 130, 168—70, 223;
Indo-European, 48-56; Indo-
Iranian, 49, 60-62

Last Glacial Maximum, 34

lateral movement, 127-28

lavender foal syndrome (LFS), 114

LCORL gene, 135-37

LDHA protein, 146

legendary horses: Arabians, 99-100;
English Thoroughbreds, 171, 192-93;
genetic testing of, 6-10, 19—20.
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legs of horses: evolution of, 155-56;
fragility of, 178; tendon wounds,
18487

Lena horse, 76-79, 122, 149, 152

Lepetz, Sébastien, 92, 95

Leroi-Gourhan, André, 68

Le Vizir (horse), 107-8

LFS (lavender foal syndrome), 114

linguistic studies. See language

Lin Jiang, 14243

locomotion: gait, 126-28, 185; spinal
characteristics and, 44—47, 126—27

Lolo (gaucho), 223

Long, Bob, 222

Lord Fauntleroy (mule), 87

Los Pingos del Taita de Rio Cuarta
stables, 206

Ludwig, Arne, 121-28

lumbar spinal stenosis, 46

Luxembourg, 95

LY49B gene, 196

Magdalenian culture, 71, 72-74

Magic Millions race, 173-74

males: equine (see stallions); human,
migration of, 56

Manica, Andrea, 35

manure samples, 7475

mapping. See geographical studies

mares: in breeding herds, 15; and
breeding in racing industry, 180-82,
192; cloning of, 199, 212; in cloning
process, 201-3, 205; crossed with
donkeys (see mules); language
related to, 51; lineage testing, 42;
milk of (see milking); in rural
versus urban settings, 138; social
behaviour of, 73-74

Marwan Al Shaqab (horse), 99
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Marwari horse, 103—4

“Massive Migration from the Steppe
Was a Source for Indo-European
Languages in Europe” (Haak), 55

mass spectrometry, 18

maternal lineage, 43

Maykop culture, 59

MCIR gene, 12224

Medaglio d'Oro (horse), 194

medieval horses, 119-39; archeological
studies of, 131-33, 137-39; breeding
of, 132—33, 138; coat variations in,
120—28; genomic studies of, 122-25,
133-39; in religion, 119—20; and size
variations, 133—37; urban versus
rural, 137-39; Viking horses, 102-3,
125-30; warhorses, 130-33, 137, 139

Medina Spirit (horse), 17476

Meeker, Alan, 200, 204

melanocortin, 123-24

melanocytes, 69-70, 123-24

Melbourne Cup, 7, 172-73

Mendelssohn (horse), 194

Mesopotamia, 62-63, 98

messenger RNA, 70

metabolic reactions, 108-11, 193

Mexico, 7,166

microsatellites, 35

Middle Ages. See medieval horses

migrations: in horse evolution, 15658,
166-67; human, 54-62

milking: archeological studies of, 11,
16-19, 46, 62, 151; language related
to, 51, 62

Minaic language, 101

miniature horses, 134-35

Mister Prospector (horse), 194

mitochondrial genome, 42, 157-58

moas, 160
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Mohammed (prophet), 99-100

molecular clocks, 105-6

molecular scissors, 213-14

Mongol Derby, 222

Mongolia: Arabian horses in, 104;
funerary sites in, 164; genomic
studies in, 129, 143; human-horse
connection in, 223; number of
horses in, 5; wild horses in (see
Przewalski’s horse)

moose, 160, 161

motor neurons, 126—27

movement of horses: human use of
(see transportation); physical
characteristics (see locomotion)

MSTN gene, 190-92, 214

MSY region, 105

mules, 86-98; ancient husbandry of,
92-94; archeological studies of,
92-93; as beasts of burden, 89—90,
94-95, 141; breeding of, 89-97;
characteristics of, 87-90; cloning
of, 199-200; genomic studies of,
93—94; population size, 94-97;
prestige of, 97-98

muscle fibers, 108-11, 187, 191, 214

muscular weakness, 114

Museum of Livestock Science (Halle,
Germany), 208

museum specimens, 192, 208-13

mustangs, 155, 163

mutations: in Arabian horses, 106,
109-16; coat variations, 69-72,
122—24; cold environment, 152—53;
consanguinity and, 194-98, 210-13;
deletions, 122-24; distinguishing

259

donkeys from horses, 43; gait
variations, 126—28; genetic editing
of, 214; high-altitude, 145-47;
human migration and, s6;
population-level, 42—44; recessive
harmful, 210-14; size variations,
134-37; for speed, 190-93;
substitutions, 122-24; testing for,
22, 35-36, 113-16

MYOsA gene, 114

myostatin, 190-94, 214

myths: about horse extinction, 79,
154-55, 159—67; about origin of
English Thoroughbred horse,
191-92; about wild horses, 79-80

Napoleon, 107

natural amblers, 127-28

natural barriers, 40, 77-78

natural selection, 152—53

Nature (journal), 38

Nazarbayev, Nursultan, 11

Nazi ideology, 52-53

Neanderthals, 151-52, 218

neck yokes, 133

Negara, Kerry, 6, 8—9

neo-aurochs, 81

nervous system, 43, 111, 126—27

Netherlands, 81-82

neutral polymorphisms, 22-23

New Age movements, 53

New York Racing Association
(NYRA), 184

New Zealand, 160

Niaux cave site, 71

Norse sagas (fornaldarsigur), 128
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197-98
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Nur-Sultan (Kazakhstan), 11

Old Spanish Trail, 89

onager, 98

oocytes, 201-2

Oostvaardersplassen nature reserve,
81-82

origin horse: overview of, 219-21; in
Americas, 155—57; in Anatolia, 36—37,
50, 54—56, 62; Arabian as, 100-102;
archeological studies of, 11-19,
29—32; biological characteristics of,
44-47; on central Asian steppe,
11-21, 35 (see also Botai horses);
climatic conditions for, 34-35;
genomic studies of, 2, 19-26, 35-36,
41-47; geographical study of, 39—-41;
horses prior to (see prehistoric
horses); on Iberian Peninsula,
34—36; linguistic study of, 49-51;
radiocarbon dating of, 21, 31, 34-38,
46—-47, 62,100, 149; on Russian/
Ukrainian steppe, 27-32 (see also
tarpan); in Volga-Don Valley, 40-41,
47,157 (see also Volga-Don horse)

Osma Beatus, 120

Outram, Alan, 11-20, 27, 131, 133, 136,
137,139

oxen, 133

Oymyakon (Siberia), 148

paintings: medieval, 120-21;
prehistoric, 34, 67-72, 74-75

palmitic acid, 18

Paso Finos, 127

paternal lineage: of Arabian horses,
105-6; of mules, 91; of origin horse, 43

patriarchal cultures, 5253, 56, 129-30

INDEX

Pazyryk Scythian horses, 103

PCR (polymerase chain reaction), 188

PDK4 gene, 193

Pech Merle cave site, 66—72, 77, 79

Pegasus, 4

Pegasus ERC project, 220, 222, 223

pellucid zone, 201

Percheron horse, 134

permafrost, samples in, 160-62, 219

Persian horses, 103, 106-8

Peruvian Paso Finos, 127

Peske, Lubomir, 33

pet horses, 134-35

petroglyphs, 100-102

Phar Lap (horse), 6-9, 37, 176

phenylbutazone, 176-77

pheomelanin, 123

Pincevent site, 75

pinto coats, 126

Pipe Rolls, 121

Plains Indians, 168

plants, effect of wild horses on, 83-85

Pliny the Elder, 95-96

Polish Konik horse, 79-81, 84

political factors, 85, 130

polo horses: cloning of, 5, 199-216;
genetically modified, 213-14

Poltava culture, 60

polymerase chain reaction (PCR), 188

polymorphisms, 22-24, 42

Pony Express, 86

population divergence, 24-26, 43

population genomics: donkeys, 94;
horse population size, 42-44; and
horse-related language, 55-56;
mules, 94-97; techniques used in,
22-24

“Population Genomics of Bronze Age
Eurasia” (Allentoft et al.), 55-56
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Portugal. See Iberian Peninsula

post-Caballine Age, 3

PPIB gene, 214

Preakness Stakes, 171-72, 175, 181, 184

Pre-Caballine Age, 3

prehistoric horses, 66-8s; in
Americas, 154-62, 166—67; artwork
depicting, 34, 67-69, 74—75; coat
variations in, 121; extinction of,
78-80, 154-55, 159—67; genetic
diversity of, 75—78; genomic studies
of, 74-75, 79-80, 122; geographical
studies of, 77—-78; hunting of, 72-74

prestige, mules related to, 97-98

“Process of Tribute Bearers” frieze, 101

Przewalski’s horse: Botai horses
related to, 20-21, 162, 214; cloning
of, 206-10; coat markings on, 125;
consanguinity in, 210-13; domesti-
cated hybrids, 208-9, 212;
geographical studies of, 39, 61;
modern divergence from, 24-26;
origins of, 78; reintroduction of,
74-75

Pueblo people, 168

pulmonary embolisms, 178

pulmonary hemorrhages, 177

Pyrenees, prehistoric horses in, 77

Qatabanic textual corpus, 101-2
Quercy (France), 66

racing, s; Arabian horses and, 99-100,
107-8; and breeding practices,
179-82; casualties during, 171-78;
doping in, 5, 174—78, 187-89, 197;
endurance in, 107-11, 222; English
Thoroughbreds and (see English
Thoroughbred horse); gait and, 128;
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and genetically modified horses, 214;
improving conditions in, 184-8s,
197-98; language related to, 51;
legendary horses in, 6-10, 171,192-93
(see also specific horse); life during,
182-83; mules in, 86-87; speed in,
110-11; and tendon wounds, 184-87;
training practices in, 173, 178, 193

radiocarbon dating: of American
horses, 165, 168; of origin horse, 21,
31, 3438, 46—47, 62,100, 149

random variations, 22

receptor cells, 202

recessive harmful mutations, 210-14

red blood cells, 144—47, 187-88

red (chestnut) horses, 12225

reindeer, 72, 161

reintroduction of wild horses, 74-75,
80-85

The Relationship Between the Indigenous
Peoples of the Americas and the Horse
(Collin), 154

religion, horse in, 30-31, 64; Arabian
horse, 99-100, 103—4; medieval
horse, 119—21; mules, 97

rendering centers, 139

Repin culture, 60

Repin Khutor site, 29

reproduction. See breeding

retina, 69—70

retirement of racehorses, 182-84

Rewilding Europe coalition, 80-81

riding: archeological studies of, 12-13,
16, 31, 62; author’s experience with,
220-21; biological characteristics
needed for, 44—47; equipment for,
6465, 131 (see also bits); gait and,
128; as leisure activity, s; of

warhorses, 64-65, 130
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“Rise of the War Machines: Charting
the Evolution of Military Technolo-
gies from the Neolithic to the
Industrial Revolution” (Turchin),
64—65

robustness: of medieval horses,
132—-33; of mules, 88

Rocinante (horse), 131

rod cells, 69—70

Roman Empire: horses in, 103; mules
in, 94-97

Romania, 37

Rosetta Stone, 50

Roslyakova, Natalia, 28

Rouffignac cave site, 71

rouncey (medieval warhorse), 130-33,
137,139

rural horses versus urban horses,
137-39

Russian steppe, horses of. See tarpan

Ryder, Oliver, 207, 212

Sabaic language, 102

Sacred Healing Circle, 154-55

Sacred Way Sanctuary, 162-63, 166-67

sacrifice of horses, 12930, 164. See also
funerary rituals

saddles, 131

salt blocks, 85

Samara Oblast, 27-31

Sammartino, Daniel, 215

samples. See biological tissue

San Diego Zoo (California), 9o

Santa Anita racetrack (California),
174,175, 177

Santa Cruz Island (California), 163, 166

Sassanid Persian horses, 103, 106-8

Saudi Arabia, 99102

SB615 lineage, 207-8
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Scandinavia: rewilding in, 84; Viking
horses, 102—3, 125-30 (see also
Icelandic ponies)

Scat Daddy (horse), 194

schlepp effect, 13

SCID (severe combined immunodefi-
ciency syndrome), 112-13

Science (journal), 11, 20, 63, 169

scientific disruption, 219-20

scopolamine, 176-77

Scythian horses, 1023

Secretariat (horse), 171, 190, 198

sedimentary traces of DNA, 160-62

semi-free horses, 84-85

serotoninergic of the dorsal raphe, 45

severe combined immunodeficiency
syndrome (SCID), 112-13

sex chromosomes, testing for, 22, 73,
93-94, 138,149

shamanism, 68

Shapiro, Beth, 157-58

sheep: clones of, 203, 204; domestica-
tion of, 37, 57, 62, 85

Sherpas, 147

Shetland ponies, 103, 129

Shinn, Blake, 221

Shire horse, 134-35

Siberia: Batagay horse, 14850 (see also
Yakutian horse); as cold environ-
ment, 147-49; prehistoric horses in,
75—78; woolly mammoth in, 160

Simpson, George Gaylor, 219

Sintashta culture, 60-62, 102

Sitting Bull (Thathanka fyotake), 158

size: of Asian horses, 136-37, 144; of
Botai horses, 14-15, 35; of donkeys,
95-97; genomic study of, 133-37;
guidelines for measuring, 132; of

humans, 56; of medieval warhorses,
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130, 132; of tarpans, 3233, 35; of
Yakutian horse, 150

skeletons. See bones

skin. See coat variations

SLC26A1 protein, 109-10

Snaafi Dancer (horse), 182

snake venom, 177

social anthropology, 154

social behavior of horses, 73-74, 78

social media, 184

Sondaar, Paul, 218

Sosnovka site, 29, 59-60

Spain. See Iberian Peninsula

specimens. See biological tissue

speed: breeding for, 189-94; of
medieval horses, 132; physiology of,
110-11; sprint racing (see racing)

spine, of horses, 44-47, 126-27

spoked wheels, 60-62

sponges, stuffing horse’s nostrils
with, 176

sporting industry. See polo horses;
racing

spotted coats, 12526

sprint racing. See racing

St. Petersburg Zoological Museum
(Russia), 208

stallions: Arabian, 104—6; in breeding
herds, 15; and breeding in racing
industry, 180-81, 183, 197-98;
cloning of, 199—200, 212; and
lineage testing, 43; in rural versus
urban settings, 138; sacrifice of,
129-30; social behavior of, 73-74

Standard of Ur, 98

stearic acids, 18

steed (medieval warhorse), 130-33,
137,139

stem cells, 185-87

263

stenonines, 156

stirrups, 65, 131

stone carvings, 100-102

strength: of medieval horses, 132-33;
of mules, 88

strontium, 165

substitutions. See under mutations

sugars (glycogen), 108-11, 193

Sumerian culture, 98

§u1]kawakar) Nation, 167-70, 223

surrogate mares, 202—3

Sweden, 128-29

Switzerland, 135

S’yezzhe burial site, 30

symbolic role of horses: in art (see
artwork); climate argument and, 3s;
funerary (see funerary rituals);
during Middle Ages, 119-21; in
religion (see religion, horse in)

Syria, 118, 191

Syrian onager, 98

tail of horse, language related to, s1

TAKH association, 74

tarpan, 27-32, 223; archeological
studies of, 29—32; breeding of,
32—-33; climate suitable for, 35;
extinction of, 79; genomic studies
of, 79-80; size of, 32-33, 35

Tavan Tolgoi site, 129

Taylor, Will, 16465, 168

TBX3 gene, 136-37

Tea Horse Road, 140-41, 143, 223

teeth: effect of bits on, 1213, 31-32;
individual characteristics identified
by, 73-74, 139; isotopic studies of, 165

temperament. See behavioral
characteristics

tendon wounds, 18487
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Thathdnka fyotake (Sitting Bull), 158

Theodore (horse), 209-10

Thistle Creek (Canada), 219

thyroxin, 176

Tibet, Tea Horse Road through,
140-41, 143, 223

Tibetan horses: genomic studies of,
144—47; origin of, 142-44

Tikhonov, Andrei, 150

Timber Creek Veterinary Hospital
(Texas), 207

Tour de France, 187-88

training of racehorses, 173,178, 193

transgenes, 188

transportation: horse-related language
for, 51, 60—62; mules used for,
89-90, 94-97, 141. See also
harnessing; riding

triglycerides (fats), 108-11

Triple Crown, 171-75, 177, 181, 184, 190

tritium, 17

trotting, 12728

TRPM:i gene, 69-72, 124-25

tumuli, 52

Tunisia, 118

Turchin, Peter, 64—65

Turganik site, 29

Twilight (horse), 217

Ukrainian steppe, horses of. see
tarpan

ungulated perissodactyls, 218

United States: Arabian horses in, 113;
cloning in, 199-200, 207; equine flu
in, 3—4; mules in, 86-87, 89—90;
Native Americans (see Indigenous
peoples of the Americas); New Age
movements in, 53; racing industry
in, 7,171-72, 174-77, 184, 197-98

INDEX

urban horses versus rural horses,
137-39

Urheimat, 49—50

Urvolk, 49-50, 5253

Varro, 96

VEGFA protein, 146

Verkhoyansk (Siberia), 147-48

veterinary care: for American
Indigenous horses, 168; for clones,
203; for polo horses, 200; for
racehorses, 172, 183

ViaGen Pets, 207

Viking horses, 102-3, 125-30. See also
Icelandic ponies

vision, mutations affecting, 69-72

Volga-Don horse: climatic conditions
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