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HORSE FIGURINES FROM THE CAUCASUS MAY BE THE
EARLIEST REPRESENTATIONS OF DOMESTICATED HORSES
Gail Brownrigg and Gabriella Lindgren'

It has long been accepted that a long, falling mane is characteristic of domestic horses
(Equus ferus caballns),? in contrast to the short, upright mane seen in wild horses
depicted in Palacolithic cave art and extant in Przewalski’s horses (Equus ferus

prewalskii).

Fig. 1. New Forest pony Leith Limelight competing in sidesaddle
dressage at Hickstead, England, with his long mane flying.

! Senior Lecturer in Molecular Genetics and Bioinformatics at the Swedish University of Agricultural
Sciences (SLU), Uppsala, Sweden. email: gabriella lindgren@slu.se.

2 a.0. Franz Hancar, Das Pferd in prabistorischer und friiber bistorischer Zeit, Wiener Beitrdge zur
Kulturgeschichte und Linguistik Band XTI (Wien/Miunchen: Verlag Herold, 1955), 25; Laerke Recht, The
Spirited Horse. Equid— Human Relations in the Bronze Age Near East (London: Bloomsbury Academic, 2022),
25, App. C.
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On the other hand, incised markings on animal figurines dated to 40,000 years
ago (Fig. 2) may have had a symbolic meaning rather than simply indicating physical
features.?

Fig. 2. A palaeolithic figurine carved from mammoth ivory, from the Vogelherd Cave
in Germany, has markings engraved along the crest of its neck, its back and the left chest.
Length 4.8 cm, height 2.5 cm. Image in the public domain.

Alexey Kovalev from Institute of Archaeology of Russian Academy of Science
has recently published several small bronze horses from very limited area in Central
Ciscaucasia dating to the mid third millennium BC.4 Although they are not more than
6 cm long, their long, falling manes are clearly depicted, so they have been identified
as eatly representations of domestic horses.> However, a hole through the muzzle
should not be taken as evidence for a bridle, but instead suggest that they were used
as pendants, possibly for ritual purposes.

One figurine, now in the State Historical Museum, Moscow, is reported to have
been discovered in a stone cist in a kurgan near Kislovodskaya stanitsa (Fig. 3, above).
Kovalev reconstructs the composition of the burial goods and dates it to the twenty-

3 Christian Bentz. C. and Ewa Dutkiewicz, “Humans 40,000 y ago developed a system of conventional
signs,” Proc. Natl. Acad. Sci. U.S.A. 123 (9) 2520385123, https://doi.otg/10.1073/pnas.2520385123
(2020)

4 Alexey A. Kovalev [Kosaae A. A.], “BponsoBeie pUIypKH AOMAIIHAX AOIIAACH B IOIPeOEHHAX
Lenrpasbroro IlpeakaBkasps Bropoit uerBepru — cepeanunl 111 TeicaueseTna Ao H. 3.7 [Bronze
figurines of domestic horse in Central Ciscaucasian burials of the second quarter — middle of the 3rd
millennium BC.], Apxeosoenueckue secmu [Archaeological News| 48 (2025): 61-71; see also Alexey A.
Kovalev, “Bronze figurines of domestic horses in Central Ciscaucasian burials of the second quarter —
middle of the third millennium BC,” this volume 101-128 with fig. 1 and Pavel F. Kuznetsov, “The
image of the horse from its origin to its transformation in the Bronze Age of Eastern Europe/Western
Asia,” this volume 83-100.

5 DNA evidence shows that horses were domesticated in the western Eurasian steppe during the Bronze
Age, spreading rapidly throughout Eurasia from around 2,200 BC onwards (Pablo Librado et al., “The
origins and spread of domestic horses from the Western Eurasian steppes,” Nature 598 (2021): 634—
640, see also Gail Brownrigg, “Domestication of the horse,” Cheiron 2 (1) (2022) News section: 3—6).
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sixth-beginning of twenty-fifth century BC. The context of its discovery is unknown.
Six cm long, it has a hanging mane which almost appears to be braided, with knobs
on the end which perhaps represent decorations of some kind. Though this could be
the artist’s attempt to depict long, thick hair, it clearly contrasts with the short, stiff,
upright mane of Przewalski’s horses. The strands (12 on each side) occupy not only
the neck but also almost the entire back. The spine is indicated by a convex cord, and
the haunches are decorated with disc-shaped spiral protrusions.

Two more figurines were discovered during scientific excavations in graves with
burial goods also dating back to around twenty-sixth century BC.

A little bronze hotse, six cm long, was found 50 km to the West, in burial 3,
kurgan 2, at the Kholodnorodnikovsky cemetery, along with other cast figurines and
ritual objects (Fig. 3, centre). Like the figurine from Kislovodskaya Stanitsa, a double
cord runs along the spine, ending at the base of a distinct tail. Four strands of long
mane, modelled as curved ridges, descend from the spine down the neck on each
side. The ends of the strands are thickened, possibly simulating ornamentation.

A third comes from burial 3, Nezhinskaya I1l/1 kurgan situated 3 km to the
South-West of first find place, third comes from burial 3, Nezhinskaya 1lI/1
kurgan, also with other small bronze items in a ritual context (Fig. 3, below). It is
smaller in size (length 4.6 cm) and made more schematically than those described
above. The head and neck are almost as long as the body. The forward-facing ears
and drooping tail are prominent. There are six ridges around the neck, the first and
last of which encircle it completely, while the others are open at the base, indicating
a long mane gathered into individual strands. It is represented in the most schematic
and stylised manner of the three, perhaps indicating that it is the most recent.
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Fig. 3. Bronze figurines of horses with hanging manes.
Left - Kislovodskaya stanitsa; centre - Kholodnorodnikovsky burial ground,
kurgan 2, burial 3;
Right - Nezhinskaya III burial mound 1, grave 3. After Kovalev this volume, fig. 1 (details).
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Three more “little horse” figurines from the nearby region of Osetia, two of
which clearly depict long, hanging manes, are published in the Appendix to the paper
in this volume (Fig. 4).¢ The authors have not yet had the opportunity to study these
finds from a burial mound near the village of Chikol, but judging by the available
drawing, estimate them to be very small, some 3.2-3.5 cm in length. In size and
general appearance, they are closest to the bronze pendant from Nezhinskaya (Fig.
3, below), and thus unlikely to be significantly later than the mid-third millennium
BC. The composition of grave goods in this grave indicates approximately the
twenty-fifth century BC.

Fig. 4. Three horse figurines from the Chikola-1 23/11 grave in the Republic of North
Ossetia-Alania. After Kovalev and Berezin in this volume, fig. 4 (detail).

In addition, a damaged cast bronze animal figurine which has not yet been
restored may also represent a horse with a long mane (Fig. 5). It was found during
the excavation of a stone tomb no more than 20 km North-East from the first
figurine from the Kislovodskaya Stanitsa. Based on the burial assemblage, this
grave may even date back to slightly earlier than the 26th century BC. The
surviving part is 4 cm long. The head and the end of the tail are apparently lost.
Four short legs are spread apart. The animal’s spine is accentuated by some kind of
thickening, and rounded protrusions can be seen on its shoulders and hips. The body
is shown with descending ridges. It is unclear whether they continue on to the neck
like the mane on the horse from Kislovodskaya Stanitsa (Fig. 3, above). This figurine
is much less skillfully executed, but one can see the artist’s desire to reproduce the
same image with ornamentation in the form of a cord-like decoration along the spine
and spiral discs. Thus, it has been assumed that in this case we are also dealing with
a figurine of a domestic horse, a distinctive feature of which is a long, hanging mane.

¢ Alexey A. Kovalev and Sergei Ya. Berezin, “Bronze figurines of domestic horses in Central
Ciscaucasian burials of the second quarter — middle of the third millennium BC,” Appendix, this
volume: 101-128 with Fig. 4, 7-3.
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Fig. 5. Bronze animal (horse?) figurine from the Lermontov-3 1/7 grave.
After Kovalev and Berezin this volume, fig. 1.

All the five complexes in which they were found have been dated by analogy to
the second quarter — middle of the third millennium BC, some 500 years before the
eatliest incontrovertible evidence of domestication — the chariot horses buried with
their spoke-wheeled vehicles and cheekpieces in graves of the Sintashta-Petrovka
culture in the foothills of the Russian Urals at the turn of the third — second millennia
BC.7 This would not be surprising: surely it would have taken some time between the
first taming of wild horses to their use in harness, whether for everyday use, parades,
hunting, or warfare.

This is the only evidence so far of the presence of possible domesticated horses
during the horse population bottleneck, which, according to geneticists, was the
result of targeted selection of domestic horses for 75 generations starting from 3000-
2600 BC.8 Kovalev thus raises the question of whether it may have been the people
of Central Ciscaucasia who carried out this long-term selection.

Terracotta figurines of horses from Western Asia are a little later than the little
bronzes found in the Central Ciscaucasian tombs of the 26th century BC. A fragment
of a model from the settlement of Tell Taya near Nineveh, dated to approximately
2500-2300 BC, has a falling mane indicated by short incisions and what appears to
be a decoration added over the poll and across the forehead.” Another from Tell-es
Sweyhat in northern Syria, dated to ca. 2350-2250 BC has a full mane, clearly
depicted on either side of its neck (Fig. 6).

7 Pavel F. Kuznetsov, “The emergence of Bronze Age chariots in eastern Europe,” Antiguity 80(309)
(2006): 638—645. doi: 10.1017/50003598X0094096

8 Pablo Librado et al., “Widespread horse-based mobility arose around 2200 BCE in Eurasia,” Nature
631 (631) (2024): 819—825, at 821. https://doi.org/10.1038/s41 586-024-07597-5
? See Kovalov this volume fig. 3.1.
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Fig. 6. Terracotta figurine of a horse with a long mane from Tell es-Sweihat
in northern Syria. After Kovalev this volume, fig. 3.2 (detail).

When horses were first imported into Mesopotamia, the feature that caught the
eye of the inhabitants was their full and hairy tail. King Sulgi of Ur (reigned c. 2094—
2046 BC) wrote: “I am a horse, whose tail waves on the highway. I am a stallion of
Sakkan,!0 eager to run.”!!

Previously they had known only the domestic donkey, the wild ass, and their
hybrid, the “kunga,” with their sparse tails ending in a tassel (Fig. 7).12
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Fig. 7. Sumerian “Battle-wagon” drawn by kungas (a donkey-onager hybrid)
ca. 2,500 BC. British Museum. Image in the public domain

10 The god Sakkan was revered for fertility and as a protector of livestock.
11 Recht, The Spirited Horse, 1.

12 See Gail Brownrigg, “Prestigious donkey hybrids in the ancient Near East,” Cheiron 2 (1) (2022) News
section: 7—10.
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Przewalski’s horses retain a short, upright mane. Observations indicate that
during the seasonal moult the hairs tend to be shed and renewed, typically somewhat
later than the body coat,!> whereas in domestic horses the mane continues to grow.
Long manes and a thick tuft at the root spreading out like a fan give protection from
the wet. In contrast, other equids have stiff, upright manes. Onagers, zebras and the
African wild asses — from which donkeys are descended — today inhabit relatively dry
climates: even Przewalski’s horses, however cold their winter environment, would
not be subjected to prolonged periods of wet weather. Interestingly, the yak, adapted
to high altitudes and cold temperatures, also has a shaggy coat and a thicker tail than
other bovids.

Donkeys hate the rain, but British native ponies just turn their backs to the wind.
“The direction in which the hair lies directs the flow of rainwater off the coat: if this
does not work then the pony ends up with wet, and consequently cold, patches, just
as if there were holes in the coat. The points at which hairs meet are called whotls or
vortices: their position is unique to each individual — like equine fingerprints.... Other
rain-shedding features include long hairs under the chin and down the legs, the mane,
the forelock, and a tail set low down the rump to keep the hairless anal and genital
regions warm (Fig. 8). Many ponies have a particularly low set on tail, at the top of
which is a fan of tail hair or “snow chute,” the purpose of which needs no
explanation. This feature is particularly noticeable in Exmoor ponies.”!4

Fig. 8. New Forest pony in the rain. The long mane and tail give protection from the wet,
and the lie of the coat allows the drips to run off, leaving sensitive parts of the body dry.
After Elaine Gill 1994, 33. By permission of the author.

We do not know whether the long mane and thick tail in domestic horses might
be the result of climate and environment in the region in which horses were first

13 Colin P. Groves, Horses, Asses and Zebras in the Wild (Newton Abbot and London: David & Chatles,
1974), 60.
14 Elaine Gill, Ponies in the Wild, illus. Diana E. Brown (London: Whittet Books, 1994), 32.

13



News Section

domesticated, or whether there is evidence that these were initially the result of
human selection.

The ancient DNA researcher Ludovic Orlando noted: “We are working on this
together with Gabriella Lindgren’s laboratory at the Swedish University of
Agricultural Sciences (SLU) in Uppsala. Her team aims to better understand the
genetic basis of mane growth in horses. Identifying the genetic factors involved will
take time, but it would be extremely exciting if, in the future, we could predict this
characteristic in ancient horses using DNA.”15

A research project at SLU is investigating the genetic basis of mane growth in
domestic horses in order to better understand the biological mechanisms that
regulate hair growth. One advantage of studying this trait in horses is that closely
related equid species — such as zebras, onagers and African wild asses — retain the
ancestral short, upright mane. These species therefore provide a wvaluable
comparative framework for exploring how the long, continuously growing mane
characteristic of domestic horses evolved. Understanding the genetic regulation of
mane growth will not only shed light on the evolutionary origin of this distinctive
feature of domestic horses, but may also provide broader insights into the biological
pathways that control hair growth. Such knowledge could ultimately contribute to
research on hair growth and hair-loss disorders in other animals and in humans.
Identifying the genetic mechanisms that control mane growth may also make it
possible in the future to investigate when this trait first appeared in ancient horse
populations using ancient DNA.

Further research may also help clarify when and where the long, falling mane
characteristic of domestic horses first appeared, and whether this trait reflects
environmental adaptation or human-driven selection during domestication.
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RARE ROMAN YOKE OR VEHICLE FITTING FOUND IN BRITAIN
Gail Brownrigg

The annual figures for the Portable Antiquities Scheme (PAS) and Treasure
announced in January by the British Museum revealed a record-breaking year for
2024. A total of 79,616 finds were documented, with metal detectorists accounting
for 94%. If properly registered, these have great potential to transform archaeological
knowledge, helping archaeologists understand when, where and how people lived in
the past. The PAS offers a unique proactive mechanism for recording such finds,
which are made publicly available on its online database (https://finds.org.uk/
database). Thousands of archaeological objects are discovered every year, many by
members of the public, mostly by people while metal-detecting, demonstrating their
vital contribution to documenting and preserving the nation’s history.

One of the most spectacular finds was a complete copper-alloy Roman yoke or
vehicle fitting, recently declared Treasure under the newly introduced significance-
based criteria of the Treasure Act 1996, which means items can be defined as treasure
if they are of historical or cultural significance.

Discovered by a detectorist at Epping Forest near Hatlow in Essex, the piece has
been dated to about AD 43-200. It would have been a bright orange colour before
it went into the ground and gleamed in the sunshine, said Archaeologist Dr John
Peatce, from King's College, London. Vehicle fittings of this type ate rare in Britain,
with more examples known from Central Europe.

Three-dimensionally modelled on one side but hollow on the back, it featured a
female panther squatting on its hind quarters, its tail tucked beneath its body and
cutling over its back leg to fall onto the narrow base, turning its head towards the
viewer and resting its paws on a severed head. It was probably attached to the body
of a carriage!® or wagon, or to the yoke.l”

16 A carriage is designed for personal travel, usually with seats; a chariot is a vehicle with two (spoked)
wheels in which the occupants typically stand — except for the Celts who are also depicted seated; carts
(two-wheeled) and wagons (four-wheeled) are intended for goods transport, but may also carry
passengers.

17 Horses and mules, as well as oxen, were harnessed in pairs under a wooden yoke attached to the front
end of the central draught pole.
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The Britsh Museuns Portable Antiquites Scheme -

Fig. 1. Image courtesy of the Brtish Museum Press Office.

Lori Rogerson, Essex finds liaison officer, said: “The Harlow fitting will quickly
become one of Essex’s most iconic archaeological objects.”

Dr John Pearce researched the item for the Portable Antiquities Scheme and said
there is “nothing quite like it in Romano- Britain.” Fittings like this are not a common
tind in Britain, he said, but its design is distinctly Romano-British.

He believed it was one of at least a pair and would have decorated the carriage of
someone with enough money to commission “a fancy vehicle.”

Fig. 2. Image posted on social media @DetectingDigsUK

Bronze ornaments, such as a set for sale on the art market (with no provenance)
comprising a large male bust, two smaller female busts and a pair of lions — mirror
images of one another, indicating that they were placed on either side of a central
element — would have put the finishing touches to a vehicle already resplendent with
the most luxurious and expensive materials and accessories available.

17
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Fig. 3. Reconstruction of a Roman travelling carriage based on the finds from
the Wardar Valley in Macedonia. Rémisch-Germanisches Museum Cologne.
Image in the public domain.

Fig. 4. Bronze fittings from the Wardartal vehicle reconstructed in Cologne.
Romisch-Germanischen Museum Kéln Inv. Nos. 44, 46, 44, 47.
After Schleiermacher 1996; figs. 10 and 11.

In 2018 a luxury carriage was excavated at Pompeii, resembling vehicles from
Thrace dating to the period of the Roman Empire, of which a number of two- and
four-wheeled examples have been excavated from burial mounds in Bulgaria. At
Karanovo, near Nova Zagora, archaecologists discovered an exceptionally rich
Thracian tomb including a four-wheeled carriage elaborately decorated with scenes
from Thracian mythology, including figures of a leaping panther. This type of
ceremonial carriage can also be compared with vehicles uncovered in the burial
mound of Mikri Doxipara-Zoni in northern Greece, near the Bulgarian border.

18
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Decorative bronzes from such richly-appointed carriages have also been found in
Italy and Spain.

Fig. 5. Yoke end from Wagon A, Mikri Doxipara-Zoni, Greece. The vehicle had been
dismantled, the wheels and axles removed and the horses unyoked.
http:/ /www.mikridoxipara-zoni.gt/.

Fig. 6. Bronze yoke end fitting for sale on the art market, without provenance. “Ancient
Roman Bronze Panther Applique / Chatiot Fitting, ca. 1st century A.D Bronze H 2" L 2-
3/8", Left paw (sic) resting on a shield with the head of Minerva.” Artemis Gallery Ancient
Art, Colorado, USA http://www.directiques.com/InvDetail.asp?id=5746&doFrame=1
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Fig. 7. Bronze yoke decoration from Save near Sisak in Croatia.
After Alf6ldi and Radnéti 1927-1940: PL. XXX.5.

Other evidence for harness fittings found in Britain which have parallels from
Europe is the set of yoke fittings from Viables in Hampshire which closely resemble
finds from Pannonia illustrated by. Alf6ldi and Radnéti, which included two sets of
three rings for a wooden yoke; two lead reinforcements under the yoke; and five

other pieces with terret rings. Such yokes can be cleatly seen in Gallo-Roman bas-
reliefs.

Fig. 8. Left: Bronze yoke fittings from Viables, Hampshire.
Image courtesy of TimeLine Originals, Upminster, Essex.

Right: Yoke finds from the Szambék wagon grave, Hungary, including remains
of a wooden yoke, the bronze fittings and the lead reinforcement on the underside,
now in the Hungarian National Museum, Budapest.

After Alfoldi and Radnoti 1927-1940: PL XXIII.
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Fig. 9. Yoked mules depicted on a Gallo-Roman bas relief in Neumagen, Germany.
The reins pass through terrets (rein rings) on each side, and the central terret is also
clearly visible. After Raepsaet 2002: fig. 130 (detail).

While there is no actual evidence that the little Essex panther was originally a yoke
or carriage decoration, the similarity with finds from elsewhere is remarkable. We can
image a Roman official or a British nobleman travelling in a well-appointed vehicle
comparable with those of his wealthy counterparts in Thrace who, quite literally, took
them to their graves.
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A FINAL RESTING PLACE FOR ROME’S STEEDS - NEW
ARCHAEOLOGICAL DISCOVERIES FROM STUTTGART-BAD
CANNSTATT (GERMANY) GIVE INSIGHT INTO ROMAN

HUMAN-HORSE-INTERACTIONS
Simon Trixl, Sarah Roth

In the first half of the second century AD the fort of Stuttgart-Bad Cannstatt was
one of the most significtant places in the Roman province of Upper Germania. The
cavalry unit stationed here, probably the Alz I Scubunlornm, was the most important
military unit on the River Neckar frontier.!8

Rescue excavations in Bad Cannstatt during the winter of 2024/2025 and spring
of 2026 provided a rare and extensive insight into the horse population of this
mounted military unit of approximately 500 men. About 300 meters from the fort at
least eighteen equine skeletons had already been discovered since the 1920s. The
most recent excavation, covering an area of mre than 3,500 square meters, yielded a
further 120 skeletons, which makes Cannstatt the place of one of the largest known
horse cemetries from Roman time (Fig. 1).1

Fig. 1. A group of equids buried unusually close to each other in the Southern
part of the cemetry. The horse on the right was buried with grave goods at its forelegs
[image credit: C. Liebermann, ArchacoBW].

18 For an introduction to the development of Roman Bad Cannstatt see: Andreas Thiel, ”Wir
beobachten... ein Uberwuchern der Festungsbauten durch die biirgetliche Ansiedlung — zur
Entwicklung Bad Cannstatts im 2. Und 3. Jh.,* in Der Ubergang vom Militirlager zur Zivilsiedlung. IKARUS
10 (Innsbruck, 2016), 49-66.

19 Sarah Roth, “109 Roman mounts. Excavating a military horse cemetery,” Current World Archaeology
135 (20206): 24-31. Sarah Roth, Carmen Liebermann, Jens Frick, Michael Francken, Simon Trixl,
Johanna Wild “Roms Reittiere — der grofB3te romische Pferdefriedhof Stiddeutschlands in Stuttgart-Bad
Cannstatt,” Archaologische Ansgrabungen in Baden-Wiirttemberg (in print): 159—164.
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As far as archaeological evidence suggests, the equids had been placed, mostly
individually, in pits without any manipulation of the carcasses. Most of the animals
were found lying on their sides with their legs bent or extended. The few finds from
the pit fill appear to consist largely of refuse. A rare exception are two handled jugs
and an oil lamp, which were deliberately placed in the crook of one of the horses'
forelegs. These kind of objects were common grave goods for humans in Cannstatt
at that time and reflect a close bond between a person and this horse. Beyond this
individual case, the horse cemetery of Cannstatt offers the opportunity to gain a
statistically significant insight into the horse population and human-animal
relationships in a Roman ala.

The analysis of equid remains from archaeological sites as presented above is
crucial for our understanding of the human-horse-interaction also beyond written
sources, a challenge, to which mainly the field of zooarchaeology is dedicated. By
using comparative osteological methods, zooarchaeologists can identify the species
in osseous remains from excavation contexts even in cases of highly fragmented
bones and teeth. Furthermore, the statistical evaluation of bone measurements allows
to reconstruct the phenotypic development of pre-modern breeding lines.
Pathological features can give insight into health status and living conditions of
livestock populations from archaeological contexts, and, by estimating age at death
and sex ratios within these animal herds, we can draw conclusions on the economic
role of animals for past societies. Furthermore, during the last decades, several
biomolecular approaches such as stable isotope and aDNA analyses contribute to an
even deeper knowledge of aspects such as breeding history as well as livestock
mobility and nutrition.? By applying these and several more methods during 150
years of zooarchaeological research in Europe, we gained a basic understanding of
the history of equid breeding and exploitation, for which especially the Roman period
represents a phase of several major changes.?! This is also true for the Rhine-Danube-
Provinces such as Upper Germania, in which the Bad Cannstatt “horse cemetery” is
located. Among others, being an important pack animal in civilian and military
contexts, together with the occupying Roman armies mules appeared for the first

20 For an introduction and overview of zooarchaeological methods with further references see: Umberto
Albarella, Mauro Rizzetto, Hannah Russ, Kim Vickers and Sarah Viner-Daniels, The Oxford Handbook of
Zooarchaeology (Oxford: Oxford University Press, 1995). Terry O’Connor, The Archaeology of Animal Bones
(Stroud: The History Press, 2004).

21 B.g., Joris Peters, Romische Tierbaltung und Tierzucht. Eine Synthese ans archiozoologischer Untersuchung und
schriftlich-bildlicher Uberlieferung. Passauer Universititsschriften zur Archiologie 5 (Rahden: Leidorf, 1998),
149-159. Simon Trixl, Janette Horvath, Elisabeth Stephan and Andreas Thiel, “Roman frontier regions
in the focus of interdisciplinary ancient studies: A horse skeleton from Heidenheim an der Brenz
(Baden-Wrttemberg) and its context,” Animals and Humans through Time and Space: Investigating Diverse
Relationships Essays in Hononr of Joris Peters. Documenta Archaeobiologiae (2023): 363—378. Mumamad Bilal
Sharif, Azadeh Fatemeh Mohaseb, Ludovic Orlando, Konstantina Saliari, Glinther Karl Kunst, Sigrid
Czeika, Marjan Mashkour Thomas Cucchi, Joris Peters, Simon Trixl and Elmira Mohandesan, “Late
Iron Age and Roman equine breeding north of the Alps: Genetic insights and cultural implications,”
iScience (28) (2025). https://doi.otg/10.1016/j.isci.2025.113224
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time in this region north of the Alps.?? Also horse breeding itself underwent
significant changes. Whilst during the pre-Roman Iron Age a phenotype of small and
rather stockily-built horses with an average shoulder height of around 127 cm is
evident,?? we can note an increase of ca. 20 cm shoulder height until the 20d/3xd
century CE?* (Figure 2). This pattern probably results from targeted cross-breeding
of local horse populations and imported individuals of larger and more slender
phenotype.?>

Average Late Iron Age Average Middle Roman Period Average Bad Cannstatt

Fig. 2. Comparison of shoulder height in Iron Age and Roman horses
(reference data according to Joris Peters, Romische Tierhaltung und Tierzucht, 152 Tab. 19).

Whilst such zooarchaeological conclusions on equine history are mostly drawn
from data recorded for a rather small number of individuals per site or from isolated
bones and partial skeletons comingled with food and slaughter waste, the Bad
Cannstatt assemblage offers the possibility to discuss aspects such as the phenotypic
development, health status and breeding mode of horses in Roman military contexts
based on a statistical relevant number of individuals from the same context with
uniform socio-economic and eco-geographical preconditions. Preliminary results
obtained by the investigation of a sample of 28 skeletons show some striking
patterns. Among these animals, mules are completely absent, and the same is true for
definite evidence of mares. According to previous analyses of horses from Roman
military contexts, males have been preferred as steeds in cavalry units,?6 so that our
first zooarchaeological results support the hypothesis that the “horse cemetery” of
Bad Cannstatt was used by the nearby Al I Scubulornm for the disposal of riding
animals, which were not fit for service any more for several reasons. In this context,
it is interesting to note that, even if individuals with their epiphyses not fully fused

22 E.g. Sharif et al., “Late Iron Age and Roman equine breeding.” Hans-Peter Uerpmann and Margarete
Uerpmann, “Maultiere in der réomischen Armee zur Zeit der Eroberungsfeldziige in Germanien,”
Beitrage zur Archéozoologie und prabistorischen Anthropologie (1994): 353—-357.

23 E. g., Barbara Moser, Die Tierknochenfunde aus dem laténezeitlichen Oppidum von Altenburg-Rheinan, 1 olume
I. PhD thesis, Munich, 1986, 29-30. Those data exclusively refer to horse remains excavated at
Altenburg-Rheinau, a late Celtic proto-urban settlement. Average shoulder height values can slightly
vary between single assemblages of this period. However, those site-specific differences in average body
size are limited to some less than 5 cm (e.g., Trixl et al., “Roman frontier regions,” 367 Tab. 1).

24 Joris Peters, Romische Tierbaltung und Tierzucht, 152.

2 Trixl et al., “Roman frontier regions,” 367 Tab. 1.

26 Sharif et al., “Late Iron Age and Roman equine breeding.”
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have been observed, most horses were of advanced age and show pathologies hinting
at physical strain during their lifetime. This includes, among others, the formation of
spavin in the carpal and tarsal joints as well as examples of Spondylosis deformans in the
thoracal and lumbal spine section. In the case of burial 38, both pathological features
appeared in one individual, which died at a young age of around 5 years, as can be
seen from not fully fused vertebra joint surfaces. Osteometric investigations
furthermore show that, at least according to our preliminary data, the Bad Cannstatt
population fits well into the model of Roman horse breeding, which has been
developed by zooarchaeology during the last years. The greatest length (GL) of the
metacarpal bone by far surpasses the values optained from Iron Age asssemblages,
which reflects a remarkable increase in whithers height during the early Roman
period (Figure 3). With an average shoulder height of ca. 144 cm, the first sample of
Bad Cannstatt individuals slightly exceeds reference values calculated for the total of
horses from the Rhine-Danube provinces,?” which could be due to the predominance
of male individuals biasing the data slightly due to sexual dimorphism.
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Fig. 3. Comparison of the greatest length (GL) in metacarpal bones of Iron Age
(Altenburg, n= 5; Manching, n=61) and Roman (Bad Cannstatt, n=22; Kinzing, n=20; Bad
Wimpfen, n=9; Heidelberg-Neuenheim, n=8) horses (reference data according to: Barbara

Moser, Die Tierknochenfunde ans dem laténezeitlichen Oppidum von Altenburg-Rheinan; Joachim
Boessneck, Angela von den Driesch and Erika Wechsler-von Ohlen, Die Tierknochenfunde ans
dem Oppidunm von Manching. Die Ausgrabungen in Manching 6 (Wiesbaden: Reicher, 1971). Sigrid

Frey, Bad Wimpfen 1. Osteologische Untersuchungen an Schlacht- und Siedlungsabfillen ans dem
romischen Vicus von Bad Wimpfen. Forschungen und Berichte Zur Vor- und Friibgeschichte in Baden-
Wiirttemberg 39 (Stuttgart: Theiss, 1991). Nadja Péllath, “Old horses, stray dogs and
butchering refuse — the faunal remains from the amphitheatre at the Roman military station
Quintana/Kunzing,” Archaeobiodiversity. A European perspective. Documenta Archaeobiologiae 4
(2010): 235-274).

27 Joris Peters, Romische Tierbaltung und Tierzucht, 152 Tab. 19.
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Refining these preliminary results of our pilot study and testing our working
hypotheses will be the objectives of future research on the Bad Cannstatt horses.
One major task will be to create a detailed zooarchaeological documentation for
every individual horse. In a second step, targeted sampling for the application of
invasive biomolecular methods including stable isotope and aDNA analyses will
follow. This way we hope to shed light on several aspects of the human-horse-
interaction during the Roman period. How was breeding and horse supply for the
Roman army in the provinces organised? Which effect did the military use of horses
have on their physical condition and health status? How were the animals fed and
can we observe differences between living conditions of horses in military and civilian
contexts?
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THE BAYEUX TAPESTRY WILL BE DISPLAYED IN LONDON
Gail Brownrigg

1066 — the best- known date in English history — was the year William the Conqueror
defeated the Anglo-Saxon King Harold II at the Battle of Hastings and changed not
only the course of history, but the English language. Everyday words such as sheep,
pig or calf were referred to at the dining tables of the ruling elite as “mouton”
(mutton), “porc” (pork) and “veau” (veal). Even the word “chivalry” derives from
“cheval,” from the French which became the language spoken by the nobility.

70 m (230 ft) long and 50 cm (20 ins) wide, the wall hanging — not strictly a
tapestry — consists of 58 scenes? including 202 horses, embroidered on linen with
coloured woollen yarns. Now widely accepted to have been made in England in the
1070s, pethaps as a gift for William, it was preserved in Normandy where for
centuries it was displayed annually in Bayeux Cathedral. It has been patched in
numerous places, and some of the embroidery (especially in the final scene) has been
reworked. The end has been missing from time immemorial.

Fig. 1. Duke Harold rides with his retinue to embark for Normandy to visit William.
Image in the public domain.

The famous work of art is due to go on display at the British Museum, where a
unique loan agreement has been arranged with the Bayeux Museum while it is being
renovated. The work must be removed from its current display case with a view to
opening the new museum in 2027 to mark the millennium of the birth of William the
Congqueror. In a major exhibition from September 2026 to June 2027, the Museum
will draw on its own collection as well as other loans in order to tell a rich story about

28 The scenes can be seen in sequence on https://en.wikipedia.org/wiki/Bayeux_Tapestry and
https://en.wikipedia.org/wiki/Bayeux_Tapestry_tituli#10
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this period of history. This will be the first time that the tapestry has been shown in
the UK since it was made, almost 1,000 years ago.

However, its movement has raised concerns from art critics and conservationists
over the tapestry’s fragile state. They warn specifically about the “vibrations and
shocks” that the fragile relic will face on the journey to London, claiming that
Britain’s potholes may risk damaging one of Europe’s most precious heritage objects
of the eleventh century, classified as a Historic Monument and listed in the
UNESCO’s Memory of the World register.

The tapestry gives an account of the medieval period in Normandy and England
like no other. It provides information about civil and military architecture, armour
and seafaring in the Viking tradition, as well as precious details of everyday life.

Fig. 2. Farming scenes shown in the borders: this is the earliest known depiction of a
harrow, a newly invented implement. Harness using traces is also a medieval
innovation. Detail of image in the public domain.

Though Edward the King of England designated William of Normandy as his
heir to the throne, when he died Harold had himself crowned instead. Hearing this
news, William decided to cross the Channel to reclaim his throne. On a September
night in 1066, several hundred ships set sail, with seven thousand men and about two
thousand horses on board.

Carrying horses in open ships was something new in northern Europe. William’s
forces may have learned from the knights who had served with the Emperors of
Constantinople, whose armies often transported cavalry mounts across seas.

Fig. 3. Norman horses transported on board ships.
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Fig. 6. The knights have hurried to Hastings to collect food and supplies,
supervised by Wadard. The pack pony is not bigger than a Shetland.

On 14 October 1066, the decisive battle between Norman and Anglo-Saxon
troops began. Both armies had horses, helmets, mail armour, swords, shields and
bows. The main difference was in the Norman use of cavalry: English armies used
hortses for travel, but on the battlefield they fought on foot. Harold’s army, perhaps
the finest infantry in Europe, armed with their terrible two-handed battle-axes, faced
William’s strong and numerous cavalry forces.
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Fig. 7. Harold’s infantrymen armed with battle-axes confront
William’s cavalry. There are many casualties.

Fig. 8. Norman knights advance, brandishing lances, holding their reins in one hand with
the shield. Their mounts would be about 125-130 cm (12.2—13 hands) high.
Long stirrups are hung from the pommel, the saddles have two girths and a breastplate.
The horses’ bits look severe, but as the cheekpieces are hinged there is no leverage:
they are not true curbs.

A bit with jointed cheekpieces and a high port was discovered at a medieval
settlement in Hanslope, Milton Keynes (Northamptonshire), by Time Team in 2005.
A reconstruction was used in their television programme, including the missing bar
that had formed part of the original mouthpiece. Not only did this encourage the
horse to roll it around with his tongue, resulting in increased salivation and a “soft”
mouth, but it also meant that the whole mouthpiece lay flat on the tongue, instead
of rotating to press on the palate. Though clearly designed for one-handed riding,
since the shanks were hinged, the action of the reconstructed bit was not as severe
as would seem at first glance. With a mouthpiece about 10 cm (4 ins wide), it fitted a
small pony.
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Fig. 9. Medieval bit (11th—12th c.) found by Time Team, and a copy used on a
horse for filming, showing the missing crossbar. The cheekpieces are hinged.
The mouthpiece is 10 cm (4 ins) wide.

Fig. 10. After Harold’s death on the battlefield, the English flee. (This part of the
hanging may have been added shortly before 1814 at a time of anti-English sentiment.)

Reciprocal loans to France

In exchange for the loan of a unique work of art, treasures from the British Museum
representing all four nations of the UK — including the helmet from Sutton Hoo and
the Lewis chess pieces — will travel to museums in Normandy.

Sutton Hoo in Suffolk is thought to be the burial site of King Raedwald, an East
Anglian ruler who died in 624 AD. First excavated in 1939, more than 260 artefacts
were uncovered, including an iron and copper clad helmet, considered one of the
period's greatest treasures. Other items, like a shield and drinking horns, also show a
connection to Scandinavia.

The helmet was excavated in a badly damaged state. Its reconstruction took the
conservator a year of painstaking study and experimentation with more than 500

33



News Section

fragments. Its form derived from Late Roman cavalry helmets, it is decorated with
various motifs, including two small panels depicting warriors on horseback. A
mounted warrior is shown trampling a fallen enemy, who in turn stabs the horse. The
rider carries a round shield and a spear which is supported by a curious small figure,
standing on the rump of his horse — perhaps a supernatural helper.

Fig. 11. The decorated seventh century helmet from Sutton Hoo in Suffolk,
and a detail of one of the reconstructed panels showing a horseman in combat.

A metal detectorist found a small metal alloy object on an island in southern
Denmark, with an image which parallels to those on the famous helmet. The item
measures just 5cm by 4cm (2 in by 1.6 in) and is now believed to be a stamp or “die.”
While the pattern is not identical to the Sutton Hoo helmet, the similarity of the
design suggests that the helmet may have originated in Denmark rather than Sweden,
as previously supposed.

Fig. 12. Small metal alloy die found in southern Denmark, with a design
similar to that on the Sutton Hoo helmet (right).

Also on loan to France will be a set of twelfth century chessmen carved from
walrus ivory, found on the Island of Lewis, Scotland, probably made in the late
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twelfth or eatly thirteenth century in Norway. The armoured knights carry shields
and spears.

Fig. 13. Chess set of walrus ivory from the Isle of Lewis in Scotland,
twelfth—thirteenth century.

Fig. 14. One of the walrus ivory chessmen found on the Isle of Lewis,
Scotland. Late twelfth or early thirteenth century.
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A CURIOUS SET OF DOCUMENTS RELATING TO THE DARLEY

ARABIAN
Miriam A. Bibby

The title might suggest a tale by M.R. James, the scholar who created some of the
best ghost stories ever written. In his unnerving accounts, academics often find
something lurking in the archives that turns out to be more than they bargained for.
This was the case with this curious set of documents, but fortunately the story did
not lead to a climax of supernatural horror, but a much more satisfying conclusion.

The Darley Arabian is one of three stallions credited with being foundation sires
of the Thoroughbred breed. The story of the Thoroughbred racehorse is more
complex than the standard narrative suggests, but nonetheless the “founding fathers”
story tends to dominate discussions about the origins of the breed.

The Darley Arabian is also the only one of the three sires who has any
documentation relating to his purchase and arrival in Britain. This is a single
document, a letter from Thomas Datley written in Aleppo and sent home to Aldby
Park, Yorkshire, detailing the purchase and proposed shipping of a horse. That horse
would become known as the Darley Arabian, and the original letter is now in the
North Yorkshire Archives.

It was while I was working on a forthcoming book exploring the mythology and
early historiography of the TB that the following additional information came to
light, discovered by my husband while looking for something entirely different on
Google Books (as is so frequently the case):

The Darley Arabian: [facsimile and Transcript of a Letter Describing the
Purchase of the Horse, 1703].

Borthwick Institute of Historical Research
1956 - Great Britain - 12 pages

Bibliographic information

Title The Darley Arabian: [facsimile and Transcript of a Letter Describing the Purchase of the Horse, 1703]
Author Borthwick Institute of Historical Research

Published 1956

Length 12 pages

Fig. 1. Image of the Google Books search result.
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The Borthwick Institute of Historical Research no longer exists under that name
but its successor, the Borthwick Institute for Archives, still provides a valuable
service to the students of York. This being the internet age (how did we manage
before it?) it was easy enough to send an email and quickly receive a response. The
document, or set of documents, was not in the library and there seemed to be no
record of it at all. A dead-end paper trail it seemed, and one that was not hallucinated
by Al Someone, for some reason, at some point, had believed there was a facsimile
and transcript but there seemed to be no evidence for it other than the Google Books
entry, which was beginning to look like an error.

Most researchers will have experience of the academic coincidence. Once you start
looking for something, it is surprising what information turns up, sometimes
unexpectedly. It was while searching for images of the Darley Arabian in one location
that had proved both useful and helpful in the past — the Royal Collection Trust —
that I found it:

THOMAS DARLEY (ACTIVE 1704)

The Darley 'Arabian’ : [facsimile and transcription of the original
letter describing the purchase of the Darley 'Arabian'] / by Thomas
Darley. 1703
28.5 x 1.5 cm (book in box) | RCIN 1074817

Fig. 2. Record for the publication at the Royal Collection Trust.

Here was the missing publication. The staff of the Royal Collection Trust, as ever,
could not have been more prompt or helpful, and I was soon looking at images and
a description of a unique set of documents. The item consists of pages bound into a
book of red goatskin, gold-embossed, kept within a box.

Fig. 3. The red goatskin book with documentation relating to the
Darley Arabian, within its box.
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The information in it does include a facsimile and transcript of the original letter,
and also correspondence detailing how both came to be in possession of the Royal
Library at Windsor Castle. The book bears the ex /bris of the Royal Library.

Fig. 4. Ex Libris of Windsor Castle Library

Interestingly, the title page puts the “Arabian” part of the Datley Arabian within
single quotation marks. While this can indicate an ironic expression of a word or
phrase, it is really not clear what was intended here. It can also indicate an “editorial
disclaimer,” that is the editors of a publication distancing themselves from the use of
a word.

Fig. 5. Title page describing "The Datley'Arabian™

The following page describes how the facsimile and transcript came to be in the
Borthwick Institute of Historical Research, and once again the “Arabian” part is in
single quotation marks: “This is a facsimile and transcription of the original letter
describing the purchase of the Darley ‘Arabian’. The letter has been deposited by
Colonel G. Datley among the archives of the Borthwick Institute of Historical
Research, St. Anthony’s Hall York.”
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Fig. 6. Facsimile of part of the letter and its transcription in the Royal Library boxed
book, which includes the phrase “Since my father expects I should send him a stallion I
esteem myself happy in a colt I bought about a year and a half ago...” The original in North
Yorkshire Archives does not have the mark on it that appears in this image.

Bound into the book are letters that reveal how it subsequently came to be in the
Royal Collection at Windsor Castle. The first is a letter from the Rev. J.S. Purvis,
evidently a member of the Committee of the Borthwick Institute, to Lord Scarbrough
dated May 11, 1959.

Copy of & letter to Lord Scarbrough from The Rev,J,S, Purvis“

11th May, 1959,

My Lord,

At a recent meeting of the Committee which
governs this Institute it was proposed that I should
offer to Her Majesty The Queen a photographic copy of
a document which has lately been reprinted with me here.
It is amongst the papers of Colonel Darley of Aldby
Park, and is the original early Eighteenth Century
letter describing the purchase of the "Darley Arabian".
It was felt that in view of the importance of this
horse in the history of English bloodstock, the letter
might be of interest to Her Majesty.

Fig. 7. Copy of a letter from Rev. J. S. Purvis to Lord Scarbrough.
Purvis offered to provide a copy of the photograph of the document (which might

account for it not being of the quality of the original letter from Darley) if “it would
be either proper or welcome ... If it would be of any interest to you personally to
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have a copy of such a photograph, I shall be most happy to provide one.” A follow-
up letter on October 1 of the same year, from Purvis as Director of the Borthwick
Institute showed that the offer had been accepted, and on October 9, the following
was received from Balmoral:

I have given to The Queen the copy

of the letter on the "Darley Arabian" which you
sent to Lord Scarbrough for transmission to Her
Majesty. The Queen is much interested by this,
and greatly appreciates the kind though of
yourself and the governing council of York
Academic Trust in having this photographic copy
of Mr Thomas Darley's letter reproduced for her
in so handsome a way,

Her Majesty was much interested by
the contents of the letter, and is very glad
to have this copy of it for the Royal Library.
Please convey an expression of her sincere
thanks to all associated with you in this most
acceptable gift.

£ W.S. FORD

Fig. 8. Letter from Balmoral Castle acknowledging that the facsimile
had been given to the Queen and was a “most acceptable gift.”

It is very satisfying to be able to bring this correspondence, an apparently little-
known aspect of the Darley Arabian’s story, into the light. My grateful thanks go to
Neil Adams, Archives Assistant, Borthwick Institute for Archives, and to Daniel
Haynes, Assistant Curator of Books and Manuscripts at Windsor Castle, in the care
of the Royal Collection Trust.

All images other than Google book entry are from Royal Collection Trust © His
Majesty Chatles 11 2026.
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HORSES AND OTHER LARGE HERBIVORES AT THE
PLEISTOCENE PARK: AN UNUSUAL SOLUTION TO MITIGATE
CLIMATE CHANGE

An interview with Nikita Zimov conducted by Anastasija Ropa on December 15,
2025

Pleistocene Park is a nature reserve along the Kolyma River near Chersky in Russia’s
Sakha Republic (Yakutia). The project, led by Sergey and Nikita Zimov, aims to
recreate the region’s ancient subarctic grassland ecosystem by reintroducing large
herbivores and, later, also predators. The hypothesis is that overhunting rather than
climate change caused Pleistocene extinctions and grassland loss. Researchers are also
studying if transforming tundra into grassland reduces permafrost thaw and
greenhouse gas emissions by increasing the area’s energy emission. Early results show
that released herbivores are shifting the local biome from low-productivity tundra to
richer grassland, potentially raising energy emission and further reducing permafrost
insulation by removing snow.

Please tell us, why did your father decide to establish this park, and what idea is bebhind it?

Initially, the philosophy was quite simple. Currently, the nature of the Far North,
despite being considered a very remote region, is poor. It is a region where there are
relatively few animals. You can travel across the entire vast northern part of our
country [Russia] and not encounter a single large herbivore. I have travelled many
times through our country while transporting animals along the roads, and indeed,
animals are very scarce.

At the same time, we know that just 15, 20, or 30 thousand years ago, the ecosystem
that existed in the area where we are trying to establish a Pleistocene park supported
a large number of animals. Even then, it was clear that during the last Ice Age, there
were many more animals than there are now. We know this because in permafrost in
Siberia, remnants of animals that lived here in the past have been preserved. There
are so many bones that it is obvious that the number of animals was much greater
than today.

So, around the early 1980s, when my father was just beginning to experiment with
reintroducing animals — primarily Yakutian horses — it was mostly based on intuition.
Walking along the shore, he saw a huge number of bones from Pleistocene animals,
but no bones of modern animals anywhere. There are no bones of modern animals,
but there are countless bones from Pleistocene animals in the permafrost, almost on
every beach where a river or lake erodes the permafrost.

From this, one can understand that there used to be a very rich ecosystem here,
but it does exist now. The question is why. Initially, it was also an intuitive
understanding that perhaps humans played a role in this, likely contributing to the
destruction of this ecosystem.
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The original goal was simply to restore the nature of the North. Numerous studies
show that such rich ecosystems existed across the entire planet, not only in the North.
Therefore, the question of restoring highly productive grazing ecosystems became
relevant.

Fig. 1. Yakutian horses are native to this territory and are semi-wild animals, first introduced
to the Park back in 1996. They are efficient in finding food in deep snow.

When my father conducted his first experiments in the 1980s, no one talked about
global warming. However, by the 1990s and 2000s, as this topic became more
relevant, we began to consider how such highly productive ecosystems could
influence the climate.

So, here we are influencing ecosystems, and if these ecosystems are truly large, they
can, through various biogeochemical cycles, actually affect the climate as well. That
is, they can be lighter or datker, they can heat up more or less in the sun, they can
absorb more or fewer greenhouse gases, or emit greenhouse gases. And when we talk
about millions of square kilometers of our planet, these effects can become very
significant determinants.

When we discuss the idea that global warming is caused by increased
concentrations of greenhouse gases in the atmosphere, the question arises: how can
we extract this carbon dioxide from the atmosphere and where can we hide it? In our
work, we show that our northern soils — where animals can graze — can act as
reservoirs where this carbon of greenhouse gases can be stored. That is, plants absorb
COs from the atmosphere through photosynthesis and store it in the soil via their
roots in the northern, cold soils, where decomposition is minimal, thus potentially
accumulating a significant amount of carbon dioxide.

There is also an albedo effect. This is the effect of surface color. The lighter the
surface, the more energy it reflects back into space and the less heat it absorbs,
meaning it heats up less in the sun. Modern northern forest-tundras are dark, and
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when a lot of sunlight appears in spring, these ecosystems heat up significantly, and
the air temperature in these ecosystems becomes high. If you visit a pasture where
horses graze, the pasture appears lighter in summer. In spring, in April and May, it is
so bright that you cannot go without dark glasses because of the intense sunlight.
However, the pasture is still covered with snow, which reflects most of the solar
energy.

Thus, we aim not only to restore rich nature but also to create some effective tools
that would help fight the climate change.

Have studies been conducted in your park or elsewhere on this topic that would prove that this is
actually happening?

Yes, we have conducted a number of studies specifically on albedo, regarding its
reflecting capacity. Two articles are prepared for publication, and one has already
been submitted with our colleagues. Additionally, we have our own independent
research on albedo. For several years now, we have been monitoring the content of
organic carbon in the soil and how this content changes over time within the
Pleistocene park and outside of it.

Currently, the Far North is unsuitable for animal life. That is, if we now take a
horse and drop it into an abstract place in the Far North, it will most likely die soon,
unless it finds a river valley where lush grass grows on the floodplain, which covers
less than 1% of the Arctic territory. In other words, in traditional modern systems, a
horse or a bison simply cannot survive. Here, there are larches, mosses, lichens, dwatf
birch, ledum, and some willow species.

However, almost all this vegetation is inedible. Therefore, it is very important for
animals to find plants that are edible. The idea of the park is that we bring in animals,
support them, and through grazing, allow grasses and cereals to dominate over this
inedible vegetation.

In other words, we transform an ecosystem where there is nothing to eat into an
ecosystem where animals themselves shape their habitat. At the same time, from the
perspective of global warming and the carbon cycle, we replace vegetation with a very
shallow root system with vegetation that has a deep, developed root system. For
example, larches have no deep roots; all their roots are only at the surface. Mosses
and lichens have no roots whatsoever. But if you take willow shrubs, various grasses,
and cereals when they are actively growing, they require a lot of water and develop
roots that penetrate deeply into the soil.

We also have several published articles on methane emissions and carbon
sequestration, but of course, we would like to conduct more studies, and we have a
number of research projects in development.

How many animals are currently in the Pleistocene Park?

We have approximately 150 head of various animals. The main animals now are
Yakutian horses, with about 25 individuals, as well as bisons, camels, a small number
of goats, feathered moose, and northern reindeer.
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We know that. during the Pleistocene period, there were four main species in this
area: mammoths, horses, bison, and reindeer. Accordingly, our goal is to introduce
animals that are as close as possible to those species that lived here at that time.

Unfortunately, we do not have mammoths. Likewise, the Yakutian horse we have
is not a native local breed. It came here with Yakut herders from somewhere around
Lake Baikal, and now it is adapting to the Arctic. I believe that the speed of Yakutian
settlement in the extreme north over the last five centuries roughly matched the
horse’s capacity to adapt to these conditions.

Fig. 2. Bactrian camels, which are native to Mongolia and central Asia, arrived at the
Pleistocene Park in June 2021. Recent studies shows that camels been occasionally present
in the Arctic in the Holocene.

Fig. 3. Goats can feed on plants which other animals consider poisonous.
Orenburg fur goats were introduced to the Park in June 2021.
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Do you think a borse of a different breed conld adapt to life in the Arctic?

I would not mind trying other types of horses besides the Yakutian, such as
Przewalski’s horse, but this option is currently not feasible due to technical,
administrative, and, to a significant extent, financial reasons.

On the other hand, there are not many horse breeds that could be resilient enough
for life in the north. The Yakutian horse was chosen because in a neighboring region,
Yakut herders live nearby, and when we started organizing the park in the early 1990s
in post-Soviet Russia — when scientists had almost no funding — the only way to find
animals was to look for those closest and cheapest. The Yakutian horse was always
the closest and most affordable option.

At the same time, there is a second park in Dikoe Pole, in central Russia, where
Bashkir horses thrive. But, in Yakutia, they would probably find it too difficult.
Moreover, we sourced horses from the Olikokelsky stud farm — the northernmost
Yakutian horse breeding farm, which was quite large in Soviet times. They
emphasized that they sell their horses to central and southern Yakutia to improve the
genetics. However, they do not import horses from central Yakutia itself. They only
exchange their horses with studs in the far north, because their subspecies of
Yakutian horse is more cold-resistant and better adapted to the harsh northern
conditions compared to the Yakutian horse living around Yakutsk itself.

You have animals from more southern regions, such as camels, which are clearly not the Y akutian
npe.

The key principle that distinguishes horses from all other animals in the park is that
the horse is the most grazing-oriented species. Bison and camels eat grass, but as
soon as there is even a little snow, they switch to browsing on branches. Yakutian
horses, however, do not browse on woody plants; they eat only grass.

In 2018, the annual precipitation was 450 millimeters, whereas the average for the
region over the past 100 years is about 210 millimeters. That year, a large amount of
snow fell during the winter — more than a meter. The horses were the only animals
that continued digging through the snow to find grass.

This shows that horses are specialized animals — strictly grazers. They will never
leave the pasture, and they are the most capable of dealing with deep snow. When
there is lush, nitrogen, and phosphorus-rich grass, horses can even dig through a
meter of snow and survive by finding enough forage.

Additionally, the pastures in Pleistocene Park are highly variable. Our main task is
to transform these low-productivity, weed-covered ecosystems into rich ones. In
other words, the more animals graze, the better the pastures become each year.

Therefore, on the one hand, we need to feed them to prevent too many of them
dying, as conditions are too harsh for them otherwise. On the other hand, if they are
pampered too much, they become very picky eaters.

This was exactly the problem we faced with bison. They were brought from
Denmark and cost a lot of money. To prevent anything bad from happening to them,
we fed them with compound feed and hay throughout the winter. As a result, they
gained weight but refused to reproduce, and this winter we stopped providing such
supplementary feeding.
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Thus, a balance is needed between the amount of attention given to the animals
and the demands of natural selection and the formation of a healthy population.

Fig. 3. American Plains bison have been introduced to Pleistocene Park, in 2019, 2021 and
2023. In all cases animals were brought from Ditlevsdal Bison Farm in Denmark.

What are the reproduction rates among Y akutian horses?

Their population remains stable with only a slight increase. Depending on the
severity of the winter, the birth rate and mortality balance each other out overall.

Overall, animals here are still facing challenges. Even with supplemental feeding,
our pastures are still far from the ones that existed during the Pleistocene period.
Currently, we ate in the process of developing the pastures, and our task is to feed
and care for the animals until they establish a sustainable environment for
themselves, which takes time.

What is your forecast? How long do you think it will take for the pasture ecosystem to reach an
optimal level?

There is no precise forecast. We see that the ecosystem is improving. How many
years will it take? To accumulate the same amount of nitrogen and seeds as during
the Pleistocene, it will require more than one generation. However, making the
pastures suitable for animals to live independently is probably achievable within a
few decades. At the same time, both the pastures and the animals are adapting to the
new conditions. The more animals live in this area, the more they adapt — adaptation
occurs both within the framework of natural selection and within the individual
animals themselves.

For example, our bison came from Denmark and had never seen snow before.
After three years here, they are all familiar with it and generally adapted. Healthy
animals are capable of adapting. For instance, we can observe what happens with
their coat of fur. An animal that has lived in the south sheds completely in summer.
When it arrives in Chersk in the north, after its first summer shedding, it suffers from
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heat and is bothered by mosquitoes. Sometimes snow falls unexpectedly, or it rains,
or mosquitoes attack.

By the next year, it no longer sheds as heavily. The fur covering is one of animals’
adaptive features, and these adaptive abilities are quite extensive.

In general, we believe that the habitats of animals are often determined not just by
climate but also by humans. Accordingly, many animals can live in a wide range of
places if they have shelter and ecosystem. If that ecosystem is destroyed, the animals
can no longer survive in that area.

What is the average lifespan of these animals?
Approximately 15-20 years; some Yakutian horses live up to 25 yeats.

Pleistocene Park is registered as a non-profit organization in both the USA and the
EU. As international projects and collaborations have been discontinued due to the
current political situation, the Park currently relies on private donations to continue
operating.?’
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