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Introduction

The origin of pastoralism is a critical area of
research in Mongolia. The transition from hunting
and gathering to food production, including the
management and domestication of both plants and
animals, is also one of the most important themes
in western archaeology. The most popular theory
associated with this study in the west is that of
the “Broad-Spectrum Foraging Revolution (omon
TopmmiiH  wmdmHUE xyBberan)” (Flannery 1969;
Stiner 2000). The main idea is that increasing diet
breadth or broad-spectrum foraging at the end of the
Palaeolithic was driven by the declining availability
of large ungulates (i.e. large deer, aurochs, horses),
causing hunter-gatherers to increasingly hunt
small prey. The shift in diet was accompanied by
increasing sedentism, which facilitated the taming
and domestication of plants and animals (Binford
1968, Flannery 1969).

Stiner (2000) further defined broad-spectrum
foraging as an increasing reliance on small, fast
prey like hare and birds — animals that were harder
to catch relative to caloric return. She argued that
the incorporation of small, fast prey into human diets
was related to increased population density, which
caused a decline in the availability of large prey like
wild cattle (aurochs), deer, and horses. The change
in diet made it possible for the land to support higher
densities of people living in one place for longer
because small, fast prey have high reproduction rates
and are so highly resistant to intensive hunting. This
is why sedentary populations worldwide typically
rely on fishing and/or high consumption of plant
foods like grass seeds and nuts. This model has been
widely adopted and applied to other world regions,
including China (Liu et al. 2014; Zhang et al. 2010)

Janz (2012, 2016) applied the framework to
the transition from hunting and gathering to food
production (pastoralism) in the Gobi Desert, and East
Asia more broadly, in order to understand whether a
similar set of processes could be applied to Mongolia.
Working with museum-based collections from the
Gobi Desert, Janz showed that the emphasis on dune-
field wetland environments by hunter-gatherers in
the Gobi Desert during the Neolithic period mirrors
a similar trend towards broad spectrum foraging
witnessed in other parts of the world after the
Last Glacial Maximum. Here, Janz argued that an
increase in precipitation after 8500 cal BP led to a
change in hunter-gatherer land-use in Mongolia, with
a shift towards increasing emphasis on, including
longer-term and frequent reoccupation of “oasis”
environments (Janz 2016, 2024; Zhao et al. 2021).
Palaeolithic sites in the Gobi Desert and the Gobi-
Altai, in comparison, were often located in upland
(> 1200 m a.s.l.) environments around springs and
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rivers (Janz 2012, 2016, 2024). When it became clear
that the adoption of grinding stones and an emphasis
on wetland environments corresponded to climatic
amelioration — notably, warmer temperatures and
higher levels of more precipitation — Janz challenged
the idea that broad spectrum foraging is stimulated
by declines in the availability of large ungulates
through environmental degradation (Binford 1968)
or population pressure (Stiner et al. 2000).

The spatial distribution (mypcrajibie razap 3ydH
tapxanT) of sites in different time periods, as well as
differences in the intensity of core reduction, showed
that Neolithic groups adopted a pattern of land-use
characterized by the establishment of long-term
residential base camps in locations such as dune-
fields, freshwater marshes, and rivers at the juncture
of forests and open plains. Such environments have
high biodiversity (ypraman ambTHBI OJIOH TOpPOI
3yin), including small, fast prey that are resilient
to heavy hunting. Groups focused on longer-term
occupation of these environments would have used
hunting and gathering task groups to forage at even
longer distances. Based on this idea — that oasis
environments were fundamental to post-glacial
changes in land-use — she suggested that the terms
Mesolithic and Neolithic (originating in Europe to
describe European prehistory) might be changed to
Oasis 1 (Mesolithic, >13,500-8500 cal BP), Oasis 2
(Early Neolithic, 8500-5000 cal BP), Oasis 3 (Late
Neolithic/Bronze Age, 5000-3000 cal BP) (Table 1)
to signify the unique nature of post-glacial hunter-
gatherer adaptations in the Gobi Desert (Janz 2012,
Janz et al. 2015). The initial findings of this work
have since been supported by additional research on
the Gobi Desert Neolithic undertaken by Mongolian-
American research teams (Farquhar 2022; Rosen et
al. 2019, 2022).

Unlike Europe and the Middle East, there was no
large-scale extinction of large ungulates in Mongolia
after the loss of megafauna (e.g. Mammuthus
primigenius, Coelodonta antiquitatis, Struthio
anderssoni). This seemed to counter the idea that
increased diet breadth was related to the depression
of large ungulate populations in the Gobi Desert.
Infact, the corresponding increase in precipitation and
temperature would likely have favoured population
growth among local wild herds. Janz argued that
broad spectrum foraging in the Gobi Desert likely
did not correspond to a decline in the availability of
large game. She argued that increased diet breadth
(OJIOH TOPIIUITH XYHC THKIAI XaliX OOJICOH IIaaTraaH
Hb) was the result of environmental changes (e.g.
enhanced forestation and expansion of freshwater
lakes) that created ecological concentrations of small,
fast prey. Nor does increased diet breadth in Mongolia
appear to have led to food production. Domesticated
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herd animals were introduced to East Asia during
the fourth millennium BC and may have not become

widespread until after the third millennium BC (Lu et
al. 2017; Honeychurch et al. 2021).

Table 1. Summary of Janz's chronological phases and associated technologies (after Janz 2012, 2024, Janz et al. 2017).

Chronological Phases Dates Organizational Strategy Tool Types

Oasis 1 >13,500-8500 cal BP High residential mobility, use | Microblade technology; expedient

(Mesolithic) of wetlands core and flake; pottery by 9600 cal BP

QOasis 2 8500-5000 cal BP Reduced residential mobility, | Microblade technology; more formal

(Early Neolithic) wetland-centric logistical | flake cores; large formal milling

foraging stones; chipped and/or polished adzes

and axes; bifacial projectile points;
textile-impressed pottery

Oasis 3 5000-3000 cal BP Wetland-centric logistical | Microblade technology; increased in

(Late Neolithic/ Bronze foraging,  introduction  of|use of flake cores; bifacially-flaked

Age) domesticated herd animals arrowheads, blades, knives; milling
stones; copper slag; increased use of
local lithic materials; moulded rim
coarse redware, geometric incised

These ideas suggest that Mongolia presents
an archaeological case study of unique interest
within global archaeology and draws attention to
the unique nature of Mongolian traditional diets
and human-environment relationships. The three
pillars of pastoralist life — herder-pasture-livestock
(Enkhtuvshin and Tumurjav 2011; Erdenetsogt 1996)
— are the three pillars of human evolution in the
northern steppes of Central and East Asia. Grasslands
were much more extensive in the Pleistocene and
the earlier Pliocene epoch and the evolution of
humans, including the shift from scavenging (63mH
XYHC Xaifx) to hunting to the role of apex predator
in most modern ecosystems, was founded upon the
relationship between humans, grasslands, and wild
herd animals. The Central/East Asian Steppe is one
of the largest remaining grasslands, alongside the
American Great Plains, Serengeti and Sahel in Africa,
the grasslands of North Australian grasslands, and
the South American Pampas (Bardgett et al. 2021).
Many of these ecosystems co-evolved with humans
and have been fundamental to human environmental
adaptation. The archaeological wealth of gobi and
steppe environments of Mongolia attest to the unique
role of these open landscapes to the formation of
Mongolian culture.

Testing the relationship between land-use and
diet, however, required an understanding of diet
and this was more challenging due to a lack of well-
preserved animal bone in Stone Age archaeological
assemblages from Mongolia. This changed in
2013 with the discovery of Zaraa Uul (Odsuren et
al. 2015) and additional operations at Tamsagbulag
since 2018 (Odsuren et al. 2019, 2022, 2023a,
2024). Here, two periods of occupations — the Initial/
Early Upper Palaeolithic and the Oasis 2 — contain
very well-preserved faunal remains. Tamsagbulag,
discovered first in the 1940s, contains even more

abundant faunal material. Due to the high degree
of fragmentation, analysis of the material requires
an extensive comparative collection of modern
animal skeletons and has been analyzed in Canada
and returned to Mongolia under a series of loan
agreements. The resulting analysis represents an
exceptional opportunity to understand nearly 35,000
years of human diet and natural environment in
eastern Mongolia, including changes over time and
differences in human land-use and diet between
geographically close but ecologically distinct regions.

Hunting Strategies through Time

The Gobi-Steppe Neolithic (GSN) project has
been investigating human land-use and human-
animal relationships in eastern Mongolia since 2013.
Our work has primarily focused to two archaeological
localities: Zaraa Uul (Tuvhsinshiree soum, Siikhbaatar
aimag) and Tamsagbulag (Khalkh-gol soum, Dornod
aimag). Habitation sites at Zaraa Uul mainly relate
to two temporal periods — the Initial/Early Upper
Palaeolithic (Otson Tsokhio) (Odsuren et al. 2023b)
and the early Neolithic or Oasis 2 (Il Enger, also
referred to in publication as Zaraa Uul) (Janz et al.
2021). Burial remains associated with the Prone
Burial and Slab Grave complexes suggest that the
site was also an important location during the Bronze
and early Iron Ages (Odsuren et al. 2015; Janz et al.
2021). Archaeological remains from Tamsagbulag,
in contrast, date almost exclusively to the Early
Neolithic. Studying these three sites together allows
us to capture a glimpse of long-term trends in hunting.

Otson Tsokhio (37,100-27,600 cal BP)

This open-air site is one of two discovered by the
GSN project in 2015 during excavations of Neolithic
remains from Il Enger. Test units were begun in
2017 and excavations took place in 2018 and 2022.
Otson Tsokhio was located on the slope of an erosion
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gully which drains into the greater Ogdédmoriin
Govi Valley, where there was a massive saline lake
during the Late Palaeolithic (Rosen et al. 2022).
Stone tool typology connect this site to the Initial
and Early Upper Palaeolithic, and appears to show a
progression in lower stratigraphic levels from Initial
Upper Palaeolithic production of blades on Levallois-
type prepared cores to the production of blades and
bladelets on volumetric cores (Odsuren et al. 2023b).
The faunal preservation at this site was excellent and
included a unique deposit, where a juvenile Crocuta
ultima (hyaena) skull was sandwiched between a
giant elk (Megaloceros sp. or Sinomegaceros sp.)
metatarsal, and a woolly rhinoceros (Coelodonta
antiquitatis) scapula (Odsuren et al. 2023b:9, 16-
17). Ostrich eggshell was recovered, including one
perforated fragment, and dates are contemporaneous
with the intentional deposit. This elk metatarsal was
directly at 38,301-35,834 cal BP (95.4%) (32,371 +
430 [UOC-22696]), while five other dates from the
site ranged between 38,206-27,697 cal BP (Odsuren
et al. 2023b:13).

1l Enger (8500-6500 cal BP)

The Early Neolithic period remains of Il Enger
(also referred to as Zaraa Uul) were discovered in
2013 and excavated during 2015-2018 field seasons.
Geoarchaeological research showed that the saline
lake of the Pleistocene had been transformed into an
expansive freshwater marsh (0ypx razap) (Rosen et
al. 2022). Most of the Neolithic material appears to
have been a secondary deposit that originated higher
up the hillslope, though some primary deposits are
possible for ZU3.T1. Finds represent waste from
successive habitation sites, including fauna, lithic
debitage from production, small fragments of pottery,
broken and incomplete tools (including grinding
stones and adzes), and decorative objects (including
flower-shaped beads made from freshwater mussel
shell) (Janz et al. 2021:4). The site was located on
the flanks of an extinct volcano, which had high-
quality cherts embedded into chunks of vesicular
basalt, which explains the large number of lithics,
including many microblade cores and many adzes at
various stages of manufacture of use/discard. A wide
variety of animal species were present at this site,
including both ungulates, hare/rabbit (Leporids), and
fur-bearing carnivores.

Tamsagbulag (8400-7400 cal BP)

Tamsagbulag was first discovered in the 1940s
and is located in Dornod province, 30-40 km from
the border of Inner Mongolia along the high southern
bank of a former tributary of Buir Lake, just west of the
three-headed spring for which the site was named. In
1968 another rectangular pit dwelling was excavated
at Ovoot, about nine kilometers west of Choibalsan
on the north bank of the Kherlen River (Dorj 1971).
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Tamsagbulag and the Ovoot site (located about nine
kilometers west of Choibalsan on the north bank of the
Kherlen River) are currently the only known Neolithic
sites in Mongolia with clear evidence for substantial
site architecture. The numerous radiocarbon dates for
Tamsagbulag indicate that the site was used 8400-
6000 cal BP, and most intensively at 7800-7400 cal
BP (Zhao et al. 2021, S.d. Table 1).

Four rectangular semi-subterranean dwellings,
two burials, and several other features were excavated
by Dorj and Derevianko in the 1960s. The Gobi-
Steppe Neolithic project has since fully excavated
five additional dwellings (TB1, TB9, TB12, TB13,
and TB14), one burial and located a number of other
features associated with human activity (Odsuren
et al. 2024). TBI1 was unique in that it appears to
have been a surface dwelling, while all others were
pit-dwellings of various depths (Odsuren et al. 2019).
Out of all the dwellings excavated, House 1 (7.6 m x
5.6 m), from Dorj’s excavations, was best preserved
and showed deep post-holes around the perimeter
walls, lack of a clear doorway, and substantial
interior pit structures (Dorj 1971). The house floor
was surrounded by a foundation trench 50-80 cm
deep within which one row of posts was set as a
structural complement to a second cluster of posts in
the centre of the living floor; these would have served
as support for a pyramidal roof. There were also four
large rectangular household pits over a metre long
and up to 40 cm deep, filled with darker soils, flaking
debitage, and bone. The burial of a young woman
was found seated in a sub-floor pit at the north end
of House 1 (Derevianko and Dorj 1992; Dorj 1971).
Our own test excavations in 2023 uncovered the
remains of another adult woman just south, though
outside the walls, of a dwelling feature (Odsuren et
al. 2024:25-30).

The artifact assemblage contains a full range of
materials: ceramics, lithics, groundstone digging
weights, clay tablets, ornaments (mostly made from
animal teeth), and bone tools. Tamsagbulag is located
on an alluvial plain devoid of stone. A preliminary
geological survey suggests that there is no source for
chert within at least 100 km of the site. All of the
stone used would have been transported from some
distance. The relative lack of lithics (compared to
Zaraa Uul), the advanced stage of core reduction and
tool use before discard, and the prominence of the
regionally-distinct “tamsag scrapers” — blocky macro-
tools made on coarse-grained felsite or comparable
material — all point to the lack of local raw materials.

Deposits of highly organic soils, up to one metre
deep, show intensive site use, while the scattering of
dwellings stretching over nearly a kilometer along the
river terrace, shows that the occupation of this site
was much more substantial than any other Neolithic



Lisa Janz et al, / Studia Archaeologica T. XLVII. 2025. 91-103

sites found in Mongolia to date. The intensive
occupation resulted in large midden deposits, many
of which were found within dwellings. Bone is the
most common archaeological material, with more
than 100 kg recovered to date. Analysis is ongoing
and we have yet to process material derived from
screens.  Therefore, the exact frequencies and
diversity of represented species will be slightly
different once the analysis is completed — likely with
slightly higher percentages of small mammals such
as hare/rabbit, birds, and fish. There is clear evidence
of domesticated dogs, including gnawing on animal
bones, skeletal remains incorporated into middens,
and even a complete burial located beneath one of
the successive house floors of TB13 (Odsuren et al.
2023a:42-43).

Changes in representation of body size

Analysis of archaeological fauna was carried
out in the Janz Archaeology Laboratory, University
of Toronto Scarborough. Janz developed a list of
possible prey species based on published data on
Mongolian mammalian (Batsaikhan et al. 2010) and
avian (Boldbaatar and Tugsbayar 2013) fauna. All
mammalian fauna were divided into size classes,
based on published body weight ranges of the
species included in this analysis: mega mammal or
“MGMAM” (> 1000 kg); large mammal or “LMAM”
(> 150 kg); large medium mammal or “LMMAM”
(50-150 kg); medium mammal or “MMAM” (10-
50 kg); small mammal or “SMAM” (2-10 kg);
and micromammal or “MCMAM” (< 2kg). Large
medium mammals were classified as large mammals
to reduce categorization errors during quantitative
analysis. When size was uncertain between two
classes (“SMMAM” or Small- to Medium-MAMmal),
the larger size class was selected (“MMAM”). As
such, the quantitative data presents a systematic bias

towards larger size classes. Unidentifiable ungulates
were classified according to size: “LUNG” (> 150
kg), “MUNG” (50-150 kg), and “SUNG” (10-50 kg).
All of the small-bodied prey in this sample should be
considered “small, fast prey.” Slow-moving small
animal prey are not common in Mongolia.

There is always some chance that faunal
assemblages include intrusive elements, for example
rodents from later burrows. We compared level of
surface mineralization on fauna and bones with no
evidence of surface mineralization visible to the
naked eye were categorized as intrusive. Intrusive
elements were excluded from the analysis and not
reported here (but are reported in Janz et al. 2021). A
small collection of bone from Zuun Shovkh, another
Palaeolithic site in the Zaraa Uul complex, is not
reported here as most of the bones show evidence
of digestive etching and are not believed to directly
relate to human activity, but rather to the activity of a
non-human predator (Janz et al. 2021).

Table 2 focuses on Zaraa Uul and shows a
clear change in the relative frequencies of different
sized prey over time, from 96.3% of all animal
species represented at Otson Tsokhio to 52.5% of
all animal species represented at Il Enger. There
are corresponding increases in medium- and small-
bodied species, with a particular emphasis (30.5%) on
species between 2-10 kg during Oasis 2. Interestingly,
the relative frequency of micro-species (< 2 kg)
remains consistent between periods. This signature
may be due to the later and intrusive introduction of
ground-burrowing rodents into the archaeological
assemblage. The results show a clear decline in the
relative importance of large-bodied (> 50 kg) prey
from the Palaeolithic to Oasis 2. This supports Janz’s
hypothesis that small, fast prey were more intensively
targeted by hunters during Oasis 2.

Table 2. Distribution of prey by body-size between Otson Tsokhio and 1l Enger, including all fauna identified to body size and/or
Order. NISP = Number of Identified Specimens, NUSP = Number of Unidentified Specimens.

Body Size Otson Tsokhio 1l Enger Total
N= N= N=
(% of NISP) (% of NISP) (% of NISP)
Mega 4 0 4
(>1000 kg) (0.4) (0.1)
Large 1086 1052 2138
(50 to 1000 kg) (95.9) (52.5) (68.2)
Medium 9 285 294
(10 to 50 kg) (0.8) (14.2) 9.4)
Small 10 612 622
(2 to 10 kg) (0.9) (30.5) (19.8)
Micro 23 54 77
(<2kg) (2.0) (2.7) (2.5)
Total NISP 1132 2003 3135
(85.3) (50.8) (59.5)
Total NUSP 195 1936 2131
(14.7) (49.1) (40.5)
Total Specimens 1327 3939 5266
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Key species hunted through time

Movingbeyond body size presents slightly different
results. The range of species identified to Order and
Species is the focus of Table 3 and includes relative
frequencies from both Zaraa Uul and Tamsagbulag
localities. Cervids were seldom identified beyond
body size because the modern comparative collection
did not contain all local species, making it difficult
to securely identify deer to species. It should also be
noted that there is some overlap in size categories
with ungulate species, particularly between medium
and small size classes. For example, small female
caprines might be categorized as small bovids
or medium mammals, while large males would
be considered medium bovids or large medium
mammals. Carnivore sizes were classed as follows:
“LCARN” (> 25 kg), “MCARN” (2-25 kg), and
“SCARN” (< 2 kg).

The only large bovid would have been Bos or
Bison. More complete Bovinae (yxpwuiiH) elements
were checked against both Bos and Bison using
modern skeletal remains and/or comprehensive
published studies of the post-cranial morphological
differences between these genera (Boessneck et

al. 1963; Balkwill and Cumbaa 1992). Elements
clearly recognizable as belonging to Bos primigenius
included ulna, tibia, metapodials, carpals, tarsal, and
phalanges. No individuals were unquestionably
attributed to Bison sp. Specimens were classified
as “Bovinae” if no firm distinction could be made.
All Neolithic-period habitation (8500-6500 cal BP)
at Zaraa Uul predates the arrival in East Asia of Bos
taurus and other domesticated herd animals by more
than a millennium (Lu et al. 2017) and aDNA analysis
has confirmed the identification of all Neolithic
individuals as Bos primigenius as opposed to Bos
taurus or Bison sp. (Brunson et al. Nd). For this
reason, all Bovinae were classified as Bos in Table 3.

Results of the analysis are tabulated in Table 1 and
described as relative frequencies based on number
of elements identified to each species. Individual
elements that were clearly from the same individual
were combined in this analysis. For example, only
two marmots were included in the quantification of Il
Enger because only two individuals were represented
amongst the 63 marmot bones. At least one of these
individuals could be related to intrusive burrowing in
later periods.

Table 3. Summary of species from Otson Tsokhio, 1l Enger, and Tamsagbulag that were identified to Order or Species. Many species
are grouped together in order to simplify the results. NISP = Number of Identified Specimens.

Species Otson Tsokhio 1l Enger Tamsagbulag
%NISP %NISP 2%NISP
Woolly rhinoceros (Coelodonta antiquitatis) 4.8 0 0
Camel (Camelus sp.) 2.4 0 0
Auochs (Bos primigenius) 4.8 8.8 40.2
Horse (Equus spp.) 50 14.0 17.8
Small bovid (Antilopinae/small Caprine) 2.4 8.4 243
Deer (Cervidae) 7.0 4.8 1.9
Medium bovid (large Caprinae) 2.4 7.6 0
Boar (Sus scrofa) 0 2.4 1.3
Small to Medium Carnivore (e.g, Lynx, Vulpes, |0 5.6 2.8
Meles)
Large Carnivore (e.g. Canis sp. Crocuta ultima,|7.0 0.4 5.9
Panthera tigris)
Hare/rabbit (Leporidae) 0 33.2 3.4%
Marmot (Marmota sp.) 0 0.4 0.2%*
Micromammals (e.g. Ochotona, Mustela) 19.0 11.6 >1.0%*
Birds (Aves) 0 2.8 >(0.5%
Fish (Pisces) 0 0 >(0.5%
Total NISP 42 250 876
Total 99.8% 100% 99.8%

* These numbers will likely be higher once screen bags from Tamsagbulag are analyzed.

Equids are shown to be the most consistently
hunted species through time, making up 50% of the
Otson Tsokhio assemblage and 14.0% and 17.8%
at Il Enger and Tamsagbulag, respectively. We
have not yet determined to which of at least three
possible species they belong (Equus ferus, Equus
hemionus, Equus ovodovi), but osteological, isotopic,

96

and aDNA analysis are ongoing. At Otson Tsokhio,
aurochs (Bos primigenius), camel (Camelus sp.),
gazelle, mountain sheep (c.f. Ovis ammon), giant elk
and a medium-bodied deer were all present in this
small assemblage. One bone belonged to a canid —
either a wolf (Canis lupus) or a domesticated dog
(Canis familiaris) — based on the early date of the
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site, the bone likely belongs to a wolf. There were
also a number of unidentified rodent bones and one
pika bone (Ochotona sp.). These were not directly
dated and we can not say for certain that they were
contemporaneous and targeted by local hunters as
food; however, there is no strong reason to assume
that Palaeolithic humans were not occasionally
consuming rodents and other such species.

Il Enger is especially interesting due to the
dominance (33.2%) of Leporids (hare/rabbit).
Another notable point is that the assemblage
contained several species that are not present in the
region today, including a large cat (c.f. Panthera
tigris), raccoon dog (Nyctereutes procyonoides),
badger (Meles leucurus), boar (Sus scrofa), and a
range of deer species. Marmot (Marmota sp.) was
also present, but most of the elements belong to the
same individual. The presence of raccoon dog, deer
and boar show that the location was much wetter and
more heavily vegetated than today, likely with trees
at higher elevations (Bazarova et al. 2019; Rosen et
al. 2019, 2022) and around river channels, in addition
to mature wetland vegetation. Such a habitats would
have supported a high diversity of plant and animal
species. A small number of birds were also present.
The most common species represented, aside from
Leporids, were aurochs (Bos primigenius) and equids.

Gazelle (Procapra subgutterosa), boar (Sus
scrofa), and wild caprines (33pisar 6or) (Ovis ammon
and/or Capra ibex sibirica) were present in smaller
numbers.  Gazelle was especially abundant at
Tamsagbulag, but the combined percentage of these
medium-sized ungulates is fairly similar between Il
Enger and Tamsagbulag (and higher than at Otson
Tsokhio). The emphasis on Procapra gutterosa at
Tamsagbulag, along with what appear to be one
or two so far unidentified Antilopinae species, is
consistent with environmental differences. The open
steppe ecosystem at Tamsagbulag would be ideal
for regular interaction with large herds of gazelle,
whereas caprines should not be present. Fox (Vulpes
sp.) also appears to have been a critical species at both
sites. The species would certainly have been prized
for its fur and might also have been eaten. Other wild
carnivores, including canids, are present in both sites
in smaller numbers. As noted above, domesticated
dog remains were comingled with remains of other
animal species Tamsagbulag. Fish remains are
unique to Tamsagbulag, but not abundant. Fragments
of feshwater mussel (Unio sp.) shell were also found
throughout the site, but not quantified. The presence
of these species is not surprising considering the
site’s location along the terrace of a former river.
The presence of these species is much lower than we
would expect considering the location and sedentary
quality of the site.

The species of primary dietary importance
at Tamsagbulag are aurochs and equids, with a
particular emphasis on aurochs (40.2%). Equids are
more common than aurochs in the earliest Neolithic
components of Il Enger (8500-7500 cal BP), but are
of greater importance in later components of Il Enger
(7500-6500 cal BP) (Janz et al. 2021). Likewise,
aurochs is more abundant in some dwellings at
Tamsagbulag than at others. This slightly different
focus could be related to seasonal differences in
availability or changes over time, but might just
as likely be related to cultural preferences. The
discovery of an aurochs sculpture (Odsuren et al.
2018) and the possible ritual burial of aurochs at other
sites in Dornod aimag (Dorj 1971) suggest that local
peoples may have had a special connection to the
species. Aurochs were especially important here and
the emphasis on this species led Dorj and Derevianko
to suggest that the site was an agropastoralist
(Taprauun, MamyrH) encampment with domesticated
cattle. The exact relationship between humans and
aurochs is currently being investigated (Brunson et
al. Nd), but now know that domesticated cattle (Bos
taurus) were not present and likely did not arrive
in Mongolia until after about 5500 cal BP (Lu et al.
2017; Cai et al. 2018).

The fauna from Otson Tsokhio, Il Enger, and
Tamsagbulag provide allow for a series of observations
about regional trends in hunting from the Pleistocene
to the Holocene. Differences between Tamsagbulag
and Il Enger, which are broadly contemporaneous,
but from different environmental contexts, can also
give some insight into the variation of species hunted
during the Early Neolithic/Oasis 2. The results
are not necessarily representative of all regions of
Mongolia, but provide a foundation of observation
of general trends. It is important to note that results
of analysis from Tamsagbulag is preliminary.
Although we believe it likely that small species are
currently under-represented, analysis of screen bags
from Tamsagbulag 13, grid unit CO (TB13.C0) and
Tamsagbulag, quadrant 4 (TB9.Q4) indicates the
likelihood that the high frequency of Leporids at 11
Enger is distinct from Tamsagbulag. Several key
points emerge from this analysis: herd animals have
always been of primary importance to people living
in Mongolia, despite a shift towards broad spectrum
foraging between 8500 cal BP and 5000 cal BP;
and equids have continuously played a key role in
sustaining human life in this region, including a brief
period of sedentism.

Roots of Herder-Pasture-Livestock

Relationship: A View from Eastern Mongolia

Analysis of faunal remains from eastern
Mongolia provide information on cultural and
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economic activities of early humans, as well as
palacoenvironment. Geological and pollen data show
that Holocene environments by 8500 years ago had
shifted from expansive open grasslands dotted with
large saline lakes to fragmented grassland and forest
ecosystems with many freshwater lakes and marshes
(Bazarova et al. 2019; Rosen et al. 2019, 2022). We
know that many large herbivores, or megafauna, went
extinct sometime between the end of the Pleistocene
and the Holocene. Pleistocene environments were
characterized by expansive grasslands and mosaic
grassland steppes, and Holocene grasslands would
have shrunk as closed forests became more common
in Northeast Asia. These changes resulted from
changes in temperature and precipitation, but also
from the extinction of megafauna (ymmx ambTan)
like woolly rhinoceros and mammoth, who are
known to keep forests open by trampling and eating
young trees vegetation from growing (Bakker et al.
2016; Barnosky et al. 2016; Malhi et al. 2016). Our
analysis also shows a clear continuity in modern
human sites, from the Palaeolithic onwards, in the
presence of horse, cattle, caprines, and gazelle. It also
shows the addition of species like hare/rabbit, birds
and even fish, during several millennia of increased
precipitation, wetland expansion and forestation. The
combination of megafaunal extinctions and climate
change resulted in very different landscapes than had
previously existed, but also presented continuity that
allowed hunter-gatherers to adapt to environmental
changes.

One of the main areas of continuity was in the
reliance on equids. Horses are a critical component
of faunal assemblages in eastern Mongolia from
some of the earliest occupations by modern humans
through the Holocene, and they continue to have
dietary and ritual importance today. One notable
finding is that aurochs (Bos primigenius) became
increasingly important during Oasis 2 and appear to
have genetically contributed to domestic cattle herds
for a long time after the introduction of Bos taurus
from Central Asia (Brunson et al. Nd). Medium-
sized ungulates were also critical to hunter-gatherers
through time. Gazelle (mostly Procapra gutterosa)
remains are very common at Tamsagbulag (24.3%),
while gazelle and caprines together made up 16%
of species identified at Il Enger. At the same time,
the development of forest and marshland vegetation
provided new hunting opportunities, including boar
(Sus scrofa) and a range of cervids such as roe
deer (Capreolus pygargus) and red deer (Cervus
canadensis). Fish and freshwater shellfish (Unio
sp.) are also present in small numbers and are
unique to Oasis 2. A greater emphasis on canids is
also evident in Oasis 2 sites, with lots of evidence
of gnawing on bones (likely from domesticated
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dogs) and skeletal remains of both fox (Vulpes spp.)
and dog (Canis familiaris, C. lupus). From this, we
know that domesticated dogs were active in human
settlements by at least Oasis 2, and we can infer that
they could have contributed to hunting practices —
perhaps playing a key role in the increased emphasis
on hunting small, fast prey like hare/rabbits during
Oasis 2.

It is important to remember that Palaeolithic
hunting strategies in Mongolia would have varied
across time and space and Otson Tsokhio does
not reflect the full range despite being critical to
understanding human land-use and diet during the
Mongolian Palaeolithic. Contemporaneous faunal
assemblages from North China and Siberia likewise
demonstrate the importance of equids for Palaeolithic
humans (Germonpre and Lbova 1996; Deng 2005).
This trend continued into the Holocene and at Botai,
Kazakhstan, even led to a local domestication event
wherein Equus ferus przewalski sustained sedentary
village communities (Levine 1999; Outram et al.
2009; Gaunitz et al. 2018).

The role of equids and bovines in the northern
steppes was exceptionally persistent and even
existed alongside a period of diet breadth expansion
beginning around 8500 cal BP. During this time,
large ungulates continued to represent anywhere from
23-58% of all species hunted. Moreover, the shift to
food production in Mongolia did not undermine the
importance of herd animals, but merely reinforced
and cemented the local importance of this mutualistic
relationship between humans and herds. Erdenetsogt’s
(1996) three pillars of pastoralist life — herder-
pasture-livestock — has much deeper roots than the 3t
millennium BC. The co-evolution of hunter-pasture-
herds are the three pillars of human evolution and this
relationship has maintained the balance of grassland
ecosystems in Central and East Asia since at least the
arrival of modern humans.

The adoption of herding in Mongolia can be
seen as a return to and reformulation of human-
herd-grassland relationships.  The shift towards
domesticated herd animals in Mongolia is concurrent
with a reshaping of ecological conditions — harvesting
timber for kilns and smelting furnaces may have
reduced forest vegetation in tandem with changing
environmental changes, just as the vociferous grazing
of invasive species such as domesticated sheep (Ovis
aries) and goats (Capra hircus) could have reduced
forests and made it difficult for them to regrow
under the effect of heightened aridity after 4000 cal
BP (see examples in Cermak et al. 2005; Schneider
et al. 2021). The relationship between grazing
practices, hydrological systems, and arboreal/shrub
vegetation is highlighted by modern studies in the
United States, where unrestricted grazing (in this case
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due to a lack of predators) is closely tied to loss of
vegetation and environmental degradation (Fortin et
al. 2005; Lundgren et al. 2022). Such changes would
have resulted in the modern anthropogenic (xyHwuii
Heyieereep yyccaH) landscapes historically present
in Mongolia, most notably the re-establishment of
expansive grassland ecosystems with forests largely
limited to high-elevation mountain slopes, small
groves of willow around some waterways, and birch-
popular groves in protected gullies (Cermak et al.
2005).

Importance of Pastoralism in Mongolia

Tracing this progression of human-animal
relationships from the Palaeolithic to the Bronze
Age demonstrates the interconnectedness of human-
environment systems and show that archaeology is
important for understanding long-term environmental
change and highlighting the importance of
maintaining traditional subsistence strategies (uiii,
TPKI 039X apra Oapui Oyroy ax axyit) that fit
with the constraints and opportunities inherent in
local ecosystems. Herding is critically important to
the long-term sustainability of northern environments
where extreme seasonality and shallow soils limit
agricultural production. Northern environments do
not produce sufficiently high-quality vegetal resources
to easily sustain humans without the consumption of
meat. Therefore, ungulates are critical to subsistence
in northern environments because they turn inedible
vegetation into edible and highly nutritious fat and
meat. Herding of domesticated animals has been
prevalent in Central Asia for at least 6000 years and
in Mongolia for at least 4000 years. There are five
traditional species important to the pastoralist life
in Mongolia: sheep, goat, cattle, camel, and horse.
All are eaten and provide both meat and secondary
products, making it possible to provide for all of the
herder’s basic needs: food, drink, shelter, clothing,
tools, and transport. Moreover, when compared
to modern agriculture, traditional pastoralism
regenerates rather than degrades the soil and, although
practices are changing, herding does not require
high input of harmful substances because free-range
grazing dramatically reduces the need for antibiotics.
The abundance of grasslands in northern Eurasia
and the many advantages of pastoralism in grassland
ecosystems explains why red meat is the mainstay
of a traditional northern diet and why the nutritional
quality of meat and fat (including from the organs,
which can provide vitamins and micronutrients
otherwise available from vegetables) is so highly
prized in traditional Mongolian society.

At the same time, a diet overly rich in fat and meat
can have limitations on health. To counter the rich
content of traditional diets, traditional practices were

based on specific nutritional and dietary regimens.
Critical to this meat-based diet were practices of
correct proportions, choosing food according to season
(i.e. meat in winter and dairy in summer), and using
fasting to detoxify and cleanse the body (Lkhagvaa
1998). Lkhagvaa (1998) asserts that traditional
Mongolian diets were focused on subsistence rather
than physical and mental satisfaction through food.
“Harms inflicted due to greediness via eating” is
argued to be one of the ten black sins that leads to
loss of Mongolian character (Tudev 1999, cited by
Enkhtuvshin and Tumurjav 2011:75). The fact that
people are eating imported food and drink when
there are so many millions of healthy animals in the
country has been seen as a tragedy by proponents of
the traditional diet (e.g. “Be careful from malicious
people, who are mindful to invade us via foods.”)
(Tudev 1999, cited by Enkhtuvshin and Tumurjav
2011:76). Archaeological data shows that red meat
has been a critical resource for Mongolian people
since the first arrival of fully modern humans in East
Asia. As environments changed, local peoples found
new ways to maintain sustainability while maintaining
an emphasis on horses, cattle, and small- to medium-
sized ungulates such as gazelle and caprines. The
same pattern persists today. While the pathway to
modernity in more southern climates often focused on
ever-intensifying reliance on carbohydrate-rich plant
foods — a strategy that matches well with the goal of
supporting higher and higher population densities
— Mongolian peoples continued to prioritize their
relationship with herd animals, including the return
to a more herd-centric economy after the Bronze Age.
Such a strategy is consistent with sustainable human
adaptation to northern grasslands.

Over the past 4000 years, domesticated herds have
replaced and displaced wild ungulate herds in much
of Central Asia, making them even more critical to
the maintenance of local grasslands, which evolved
under intensive grazing regimes. Herd migration
is a critical component of grassland maintenance
and recovery so that conscientious grazing greatly
improves topsoil retention and soil quality. Mongolia
is one of the few countries where land tenure practices
— keeping grasslands open for communal grazing
rather than dividing them into private property —
supports herding and grassland health rather than
disadvantaging pastoralists. Agricultural production
in these same regions removes topsoil, drives erosion,
and threatens steppe/prairie plant species, as well as the
small mammals, reptiles, and birds that rely on them
(Lark et al. 2020). Many urban agricultural states see
pastoralists as a security threat and try to settle them
in villages or cities to do wage labour, leading to the
loss of the traditional ways of life and contributing to
national problems of poverty, addictions, and illegal
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activity aimed at replacing lost income (Unruh 1995;
Fletcher 2013; Quicke and Green 2018). In cases
where pastoralists are not forcibly resettled, they are
often pushed into the most arid regions unsuitable
for agriculture, which can lead to overgrazing and
grassland degradation under conditions of restricted
movement (Bardgett et al. 2021). Likewise, attempts
to modernize and increase production efficiency of
herds often favours policies that promote penning
cause overstocking and disallow recovery periods
(Williams 1996), while global demand and high
prices for secondary products such as cashmere also
incentivizes overstocking (Berger et al. 2013; Lohre
2021) and further declines in wild herd populations.

Conserving these grasslands is critical to global
health. Despite the fact that, internationally, more
emphasis within ecological conservation is placed on
forests, grasslands can be even more resilient carbon
sinks than forests (Dass et al. 2018). They support
vertebrate species richness comparable with forests
and provide critical habitat for many avian, insect,
amphibian, and small mammal species (Murphy et al.
2016). Grassland ecosystems coevolved with a large
diversity of grazing herbivores and still rely on grazers
to maintain health through fertilizing, reducing dead
biomass, controlling invasive species, reducing closed
forests to enhance landscape biodiversity, contributing
food to humans, wild predators, and scavengers,
and they diversify grassland habitats through minor
disruptions such as creating wallows, small-scale
erosion, and trampling. As such, preserving herding
culture is fundamental to preserving environmental
health in Mongolia. Understanding herding culture
in Mongolia is not simply about understanding the
introduction of domesticated herd animals in the Bronze
Age as it is increasingly clear that local people integrated
exotic herd animals into existing lifeways and that these
traditional practices created the foundation upon which
pastoralist adaptations developed.

Millennia of traditional ecological knowledge
have been accumulated by local Mongolian herding
families and this knowledge needs to be prioritized
above foreign approaches to conservation. This paper
uses archaeological data to show that the enduring
relationship between human-herder-grassland began
with the earliest modern humans. We use data
from our recent excavations in eastern Mongolia
to argue that the continued emphasis on mobility
and herd animals in Mongolia is due to cultural and
ecological conditions emphasizing the importance of
these enduring relationships. We highlight the long-
term interdependence of humans and herd animals
like cattle, horses, gazelle, sheep and goats. This
relationship is one of co-evolution and co-adaption
and Palaeolithic and Neolithic cultural adaptations
laid the foundations for traditional Mongolian
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pastoralist economies. The knowledge inherent in
these systems has allowed the pastoralist economy
to consistently outlive historical periods of state-
building and urbanization by providing ways for
Mongolian people to adapt to numerous changes in
politics and climate. In order to protect and conserve
grasslands and maintain resilient and sustainable
land-use in Mongolia, these findings show a need
to prioritize the conservation of grasslands and both
wild and domestic herds, all of which have both
environmental and cultural value that can ensure the
survival of Mongolian peoples’ culture and heritage.
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