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ABSTRACT

Walled sites attributed to the Xiongnu steppe empire (2nd century B.c.—1st century A.D.) constitute the
earliest investments in explicitly non-mortuary built environments among pastoralists of the Mongolian
Steppe. These permanent constructions are important precedents to the medieval towns of
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subsequent steppe empires, yet very little of the complete layouts and surrounding remains of the
large enclosures are understood. Our investigations of the walled site at Kherlen-Bars in eastern
Mongolia are among the first surveys to fully document all aspects above and below ground across an
entire Iron Age walled site area. In addition to detailed documentation of the large structures, our
geomagnetic prospections and digital elevation modeling brought to light numerous small sub-surface
and subtle-surface features that show such early walled sites, often deemed virtually empty, to be far
more complex and diachronic in their formation processes and possible functions.

Introduction

Comparative studies of ancient cities have made significant
progress toward restructuring archaeological approaches to
urban settings (Smith 2003, 2014; Cowgill 2004; Smith 2007,
2011; Marcus and Sabloff 2008; Creekmore and Fisher 2014;
Yoffee 2015). Yet even though such urbanism studies have
compelled us to break away from “procrustean typologies”
(Smith 1989: 454) and work toward functional definitions of
urban developments (Blanton 1976; Smith 2003; Cowgill
2004; Fletcher 2012; Johnson 2013), constructed centers
among pastoral societies are rarely part of these collective con-
ceptual dialogues and continue to receive cursory attention. As
urbanization in ancient societies has been conceptually linked
to the growth of agrarian surplus (Childe 1950; Fletcher 1995;
Yoffee 2005), so has the development of permanent centers of
social, economic, and ritual activities been erroneously
deemed incompatible with pastoral economies and mobile
lifeways (Porter 2004; Durand-Guédy 2013; Honeychurch
and Makarewicz 2016). Permanent settlements established
by mobile pastoral groups thus present a challenge to prevail-
ing models of urban settings and their associated landscapes.
They compel us to redress and expand overarching models
of urbanism beyond the cities of classic agrarian civilizations.

Scholarship on urban centers in Inner Asia has highlighted
the importance of massive medieval towns in steppe societies
of the Uighur, Khitan, and Mongol regimes (Rogers et al.
2005; Honeychurch and Amartiivshin 2007; Bemmann
et al. 2011). However, the earliest walled establishments of
Inner Asia, which appeared in the Xiongnu empire (Waugh
2010), have only recently been investigated with the same
degree of intensity as the later constructions (National
Museum of Korea et al. 2017; Kradin et al. 2016, 2017).

These sites are recognized for their walls and mounded archi-
tecture but, amid a shortage of studies beyond the more
monumental features and a dearth of evidence for human
activities beyond construction, substantial evidence for their
functions or formation processes has not yet come to light.
We thus initiated full scale investigations of the largest Iron
Age walled enclosure—Kherlen-Bars 2 in eastern Mongolia
—in order to elucidate the full range of features and activities
that occurred at these earliest of enclosed built environments.
Only with a more comprehensive understanding of the
remains of these sites and their surroundings may we discuss
their roles in the Xiongnu steppe polity and the ways in which
they laid the foundations for the later urban establishments.

Xiongnu Habitations

Numerous mortuary sites across Inner Asia attest to the
broad expanse of the Xiongnu steppe empire (2nd century
B.C.—1st century A.D.), yet corresponding habitation sites
remain seldom documented or investigated (Waugh 2010;
Brosseder and Miller 2011) (FIGURE 1). Recent field work in
Mongolia has sought to better account for mobile pastoral
communities of the Xiongnu by answering the challenge of
locating ephemeral “camp sites” in the steppe (Wright et al.
2009; Amartiivshin and Honeychurch 2010; Houle and Bro-
derick 2011; Simukhin 2011; Galdan 2015; Gardner and Bur-
entogtokh 2018). These have been identified primarily
through surface findings of sherd scatters, but include shovel
probes that have unearthed abundant fragments of pottery,
animal bones, and iron slag as well as some remnants of
pits and hearths. The presence of charred wheat (Tritucum
sp.) and barley (Hordeum sp.) grains at some camp sites
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Figure 1. Xiongnu habitation sites (white markers indicate permanent settlements; black markers indicate ephemeral habitation findings): 1) Kherlen-Bars; 2) Gua
Dov; 3) Giin-Galuu; 4) Biirkh; 5) Terelj; 6) Zaan-khoshuu; 7) Kholtostyn-Khiirem (Egiin Gol); 8) Bayan-Under; 9) Boroo; 10) Dureny; 11) Nijnii-Mangirtui; 12) Ivolga; 13)

Khanui Gol; and 14) Baga Gazaryn Chuluu.

(Wright et al. 2009) at least indicate exchange with agricul-
tural communities, echoed by isotopic studies of human
remains that evidence increased consumption of millet
during the Xiongnu era (Ventresca Miller and Makarewicz
in press). The assemblages of ephemeral habitations thus
far do not include any tools of production, but the presence
of iron slag clearly attests to craft production at such habi-
tations as well as an engagement with iron working outside
of large workshops (Houle and Broderick 2011; Sasada and
Amartivshin 2014; Ishtseren et al. 2015; Amartiivshin and
Murakami 2018).

Ancient Chinese chroniclers often present a normative
narrative of the Xiongnu as wholly unsettled, “without
walled cities or constant places [of residence] or endeavors
of tilling fields” (Sima Qian 1959: 2879); however, historical
records and archaeological remains within the steppe inti-
mate a variety of lifeways, including agricultural engage-
ments and permanent settlements (T°ang 1981; Hayashi
1984; Di Cosmo 1994). Several habitation sites consisting
of numerous semi-subterranean houses and refuse pits
have been found across the grassland and forest-steppe
(Davydova 1995; Davydova and Miniaev 2003; Pousaz
et al. 2013; Nei Menggu and International Institute
2015b; Konovalov et al. 2016; Kradin et al. 2016; Miyaga-
shev et al. 2017). The houses included post holes for an
aboveground roofed structure as well as corner hearths
connected to heating flues paved with stones that wrap
around the edges of the structures. The predominant
assemblage of livestock remains indicate pastoral engage-
ments—sheep and goat, cattle, and horse—and are sup-
plemented at some pit-house sites by dog, pig (boar?),
fox, deer, marmot bird, and fish bones as well as millet
and some wheat or barley grains (Davydova 1995: 43-57;
Pousaz et al. 2013: 198-209). In addition to a large assort-
ment of ceramic vessel fragments, from large pots to small
bowls, these sites have yielded a variety of bone leather-
working tools, personal ornamentation, ceramic wasters,
iron ploughs and hoes, and iron slag. Craft production at
both campsites and pit-house settlements was likely con-
nected to production systems that incorporated even larger
workshops, such as Khustyn-Bulag near the walled sites of
Terelj and Biirkh, where archaeologists have uncovered
ceramic firing kilns and tuyere-bearing iron smelting fur-
naces (National Museum of Korea et al. 2001; Amartiivshin

and Murakami 2018). These permanent settlements, at
which a variety of craft production and subsistence activi-
ties occurred, clearly overturn the inherited normative nar-
ratives of a purely nomadic society with no permanent
structures or settled habitations.

In relation to both ephemeral camps and pit-house settle-
ments, however, the handful of monumental enclosures of
the Xiongnu, with their prominent walls and platforms, indi-
cate investments in constructed centers of activity greater
than portable campsite tents or low semi-subterranean houses.
But despite scholarly recognition of their rarity and impor-
tance in Xiongnu society, a mere fraction of these sites have
been studied, unearthing only the portions of the conspicuous
surface features and leaving the assumed empty areas and
remains below the surface unexplored (Perlee 2012 [1957];
Danilov 2004, 2009). These limited assessments and their
findings have so far left us with only typological conjectures
—from fortified garrisons to elite palaces to ritual temples
(Perlee 1961; Hayashi 1984; Térbat and Gantogtokh 2010;
Danilov 2011; Pousaz et al. 2013)—as to their probable func-
tions in Xiongnu society. Our investigations of Kherlen-Bars
2 aim therefore to augment knowledge of the assortment of
features and remains at such sites and allow for a richer under-
standing of the formations and functions of these monumental
enclosures as well as their associated surroundings.

Prospections of Kherlen-Bars 2 Walled Site

The Kherlen-Bars locale lies beside the Kherlen River in the
grasslands of eastern Mongolia and consists of three walled
enclosures a few kilometers from one another (FIGURE 2).
Exploratory surveys by Mongolian archaeologists in the
1950s concluded that these were constructs of the Xiongnu,
Khitan (10th-12th century A.D.), and Mongol (13th-15th
century A.D.) empires (Perlee 2012 [1957]). The recurrence
of monumental built environments during varied eras of
nomadic regimes denotes the significance of this locale
for the convergence of social, ritual, political, and/or econ-
omic institutions. As such, the area serves as an ideal case
for investigating constructed centers with permanent archi-
tecture and how urban settings emerged and developed
among mobile pastoral groups of the Inner Asian steppe.
Current fieldwork focuses on the earliest of the three struc-
tures, Kherlen-Bars 2 (KHB-2, also known as Bars-Khot II),
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Figure 2. Kherlen-Bars area map showing the locations of four sites: KHB-1 (Khitan); KHB-2 (Xiongnu); KHB-3 (Mongol); KHB-4 (indeterminate).

in order to elucidate incipient forms of built environments
in the steppe.

The first investigations of KHB-2 sought to clarify those
features that were plainly visible in the open grassland (Perlee
2012 [1957]: 178-180). A rough sketch was made of the
walled site that estimated its enclosure as 345 x 335m in
area with 4-5 m wide walls and plotted the inner features
of one small and two large mounds, as well as suggested the
location of gateway openings in the north and south walls
(FIGURE 3). The enclosure is oriented along a NW-SE slope,
which stretches down towards the alluvial plain of the Kher-
len River. This location means that the mounds in northern
portion had been set on the most prominent topographical
position, providing the best view towards the river valley to
the south.

Virtually no debris was found within the enclosure or atop
the surface of the mounds, and earlier exploratory exca-
vations made on the two larger mounds recovered minimal
artifacts. The northern half of the top of the eastern mound
(FIGURE 3: 2) was cleared 10 cm down to the original surface,
revealing scattered debris of burned and decayed wood. Exca-
vations at the surface of the western mound (FIGURE 3: 3)
unearthed residues of fire-related human activity atop the
mound (Perlee 2012 [1957]: 178).

The western mound was investigated further by cutting
two long probing trenches north-south (10 m) and east-
west (20 m) through the mound structure. These trenches
are noted as having revealed layered foundations of thick
tamped earth equivalent to mound construction methods at
the Xiongnu walled sites of Terelj and Biirkh (Perlee 2012
[1957]: 178). Although no specifics of the long east-west
trench are given in the text or drawings of the report, the
sketch of the north-south trench illustrates varied construc-
tion methods (FIGURE 4). While the mound was clearly
built up with alternating layers of tamped earth, the two

walls of this trench reveal a duality of mound construction.
Different frequency, make-up, and thickness of earthen layers
are shown in the eastern and western walls of the trench, and
these distinct construction methods are seen abutting one
another in the northern wall profile. This disparity in con-
struction is given no discussion or possible explanation in
the original report, though results from our magnetic pro-
spection (discussed below) provide some complementary
data that may help explain such horizontal alterations in
the mound structure. On top of the mound are the remnants
of an additional smaller earthen construction with an appar-
ent third manner of construction with interspersed layers of
brown earth with white splotches (Perlee 2012 [1957]: 180).

At 1.25 m deep within the eastern edge of the mound, the
excavators discovered the broken remains of a large ceramic
pot—measuring 71 cm tall, 41 cm broad, and 21 cm wide at
the foot—with broad shoulders and a narrow mouth that gen-
erally resembles storage jars of the Xiongnu era. Broad
shoulder and narrow mouth jars were produced in many of
the later eras, and the exact lip and neck forms can vary
greatly even among pottery of sites securely dated to the
Xiongnu era. However, it was the shoulder wave-line decora-
tion and stamped horn-sign mark on the underside of the
vessel bottom, both aspects particular to Xiongnu era pottery
(see, for example, Eregzen [2016]), that led Perlee (2012
[1957]: 178-179) to equate the vessel to a Xiongnu era pot
and thus preliminarily attribute the site to the Xiongnu era.
Although the drawing in the published report is vague at
best (Perlee 2012 [1957]: 189), there are no mentions of punc-
tate decorations characteristic of Khitan era pottery that
would indicate the vessel dating to the Khitan period (Erde-
nebold and Torbat 2016).

Ample ceramic and wooden architectural remains at the
other two walled sites of Kherlen Bars, including a plethora
of diagnostic vessel and architectural ceramics, allow for fairly
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Figure 3. KHB-2 sketch map showing the location of Perlee excavations (in gray dark). Features shown include: 1) the enclosure wall; 2) the East mound; 3) the West
mound; and 4) the Small west mound. Redrawn from Perlee (2012 [1957]: 178).
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Figure 4. KHB-2 West mound north-south cross section. Redrawn from Perlee (2012 [1957]: 180).



confident dating to the medieval Khitan (KHB-1) and Mon-
gol (KHB-3) eras (Perlee 2012 [1957]: 157-177). However,
the singular pot within the mound at KHB-2, now no longer
available for analysis, and a relative dearth of any other diag-
nostic materials recovered on the surface or through exca-
vation at KHB-2 have, until now, left the dating of this site
as tenuously attributable to the Xiongnu era but in need of
further investigation and materials more securely indicative
of Xiongnu era occupation (Perlee 1961: 34).

In order to test and possibly improve upon Perlee’s initial
work, we aimed to examine any other remains or features that
could be associated with Xiongnu era activity. Our prelimi-
nary survey work in 2015 hence sought to recheck surface
remains within and outside of the walls; obtain more detailed
surface mapping of the site, including the detection of any
previously unknown more subtle features; prospect for any
yet-unknown subsurface features; and explore any newly dis-
covered features to better document them. During eight days
of fieldwork, we gathered data that sufficiently demonstrate a
greater spatial and temporal complexity of the KHB-2 enclo-
sure than previously presumed.

Surface Collection

The low density of surface scatter at the walled site, noted
both by Perlee (2012 [1957]) and by our team upon initial
inspection, demanded a more intensive and structured sur-
face collection strategy of 10 m slow walking intervals both
within the enclosure and in two 1 ha units outside the enclo-
sure, located to the west and west-southwest. These additional
areas provided a non-enclosure background distributions of
artifacts to which the interior collections were compared.
The initial impression of a low density scatter was borne
out by the collection, yielding little to no ceramic vessel
sherds on the surface.

The dominant category of finds recovered by this surface
survey of the walled site was chipped stone artifacts and deb-
itage, followed by sherds dating to the Khitan era (TABLE 1).
The substantial presence of prehistoric used tools at this
locale suggests long term use of the site, perhaps valued for
its expedient drainage and access to the Kherlen River and
its wetlands. The same reliable water access, as well as

Table 1. Historical era findings of surface survey.

Collection unit Sherds/
(1 ha) Findings Period ha
Southwest 1 fine gray-ware base sherd, 5 fine  Khitan 2.1
quadrant gray-ware body sherds (1 with
angular punctate decoration).
Southeast 1 red/brown coarse sherd, 1 fine  Khitan Late 14
quadrant gray-ware body sherd, 1 fine Historical
gray-ware body sherd with red
interior; 1 glazed stoneware
narrow-body jar sherd.
Northeast 1 fine thin gray-ware shoulder Khitan 0.3
quadrant sherd, 2 slag pieces.
Northwest 1 coarse gray-ware body sherd Xiongnu? 1.0
quadrant with white temper; 1 fine gray- Khitan
ware body sherd, 1 burnished
fine gray-ware sherd with a
ridge decoration.
Southwest 1 coarse gray-ware sherd with Xiongnu 0.7
exterior white temper and scrape polish Khitan
decoration; 1 fine gray-ware
sherd.
West exterior 1 burnished fine gray-ware with Khitan 0.3

angular punctate decoration.
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additional walls for shelter, may have drawn later inhabitants
to the place, demonstrated by the greater number of, though
still few, Khitan period finer gray-ware sherds, sometimes
with characteristic punctate decoration, found on the surface.
One possible Xiongnu coarse gray-ware sherd was found
within the enclosure in the northwest quadrant, and only
one definitive Xiongnu coarse gray-ware sherd, with diagnos-
tic paddle and anvil construction and scrape-polish decora-
tion, was found in the west-southwest exterior unit at
KHB-2 (FIGURE 5).

Similar enclosures in central Mongolia yield numerous
ceramic tiles on the surface and a plethora of roof and floor
tiles unearthed from excavation, the form of which unequivo-
cally relate them to the Xiongnu era (FIGURE 1: sites 2-5)
(Perlee 1961; Danilov 2004, 2009; National Museum of
Korea et al. 2017). In stark contrast to the ample tile frag-
ments at these sites, as well as at the nearby enclosures of
KHB-1 and KHB-3, no architectural components were
found on the surface at KHB-2, or in the process of test exca-
vations. However, regardless of ceramic architectural pieces
attributable to the Xiongnu era, the interiors of the other
equivalent enclosures are also virtually devoid of ceramic
vessel sherds.

In addition to the two Xiongnu sherds found in the close
pedestrian surveys of KHB-2 (TABLE 1) and two other poss-
ible Xiongnu gray-ware sherds found in the more extensive
pedestrian surveys, the only noteworthy collection of
Xiongnu sherds in the vicinity of KHB-2 was found in a
playa area of drainage approximately 1 km north of the enclo-
sure, an area which also yielded a large collection of Khitan
period sherds (FIGURE 2). This playa area is an important rep-
resentation of habitation outside of the KHB-2 walled site,
and was apparently occupied in equal fashion during the
Xiongnu and later Khitan era. The discrepancy between
sherd equivalence at the playa area on one hand, and sherd
inequality within the KHB-2 enclosure on the other, high-
lights a style of Xiongnu era occupation for KHB-2 that
differs significantly from habitation sites outside of the
walls. Furthermore, the relative dearth of vessel sherds and
other domestic debitage between the prehistoric and Khitan
eras within the walls would indicate something other than
normal habitation for the Xiongnu phase.

Magnetic Survey

In order to investigate the structure of the known walls and
mounds as well as to assess the presence of other features
within the enclosure and in its immediate surroundings, we
conducted a magnetic survey of 30.3 ha. We used a setup of
an 8-channel magnetometer (SENSYS MAGNETO®-MX
ARCH), which was mounted on a fiberglass carriage pushed
by two people at once. The 8 gradiometers were set in 0.5 m
intervals, spanning a 4 m wide measurement frame. Measure-
ments were geo-referenced by a differential-GPS system
(LEICA), installed on the carriage. We covered the enclosure
interior and its walls as well as a 50-60 m span outside the
walls (22.3 ha in total) by following north-south oriented
transect walks. We also sampled the wider surrounding of
the walled site with additional 5 transects per side that
reached outward approximately 250 m in each direction (8
ha of additional survey, encompassing a total area of 66.5 ha).

The magnetic map visualizes several categories of infor-
mation at the site (FIGURE 6). Firstly, the area was scattered
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Figure 5. Xiongnu grey-ware sherd with white temper and scrape-polish decoration, from southwest exterior surface collection unit.

with modern metallic debris from on-site vehicle repairing,
most of which we removed before walking the successive
transects but some smaller obscure pieces of which remained.
These show up in the plan as a fast succession of dipoles.
Another level not associated with archaeological features is
the dense pattern of lines, roughly running from northwest
to southeast, following the elevation of the area. In some
places, especially in the south, there is a net-like structure.
These lines and net-like patterns are most likely caused by
geological processes. A third level of non-archaeological
information visible in the magnetic survey results consists
of several modern roads that follow alongside or cut through
the structure from east to west. Lastly, there are a number of
anomalies that we designate as archaeological features. These
can be grouped into two categories: remnants of architecture,
most of which are visible on the surface, and remnants of sub-
surface pits and trenches. The architecture is most promi-
nently represented by the main enclosure wall and several
mounds in the interior.

The surrounding walls (FIGURE 6: 1) are clearly visible on
the surface, currently standing approximately 2 m high, and
form a slightly irregular square—with the western wall
being 347 m long, the northern 355 m, the eastern 342 m,
and the southern 349 m—around a 10.9 ha enclosed space.
The magnetic plan indicates that these walls originally had
a straight and regular shape, 8-9 m wide, but also that most
portions of the walls are formed from individual sections
with different sizes and degrees of preservation. The northern
wall is the most clearly bounded anomaly; a straight 7.7 m
wide construction of material with positive magnetization,
in contrast to its surroundings. It is bordered on each side
by a 1.3 m wide negative magnetic signal, which can be inter-
preted as a dipole effect. This magnetically clear northern sec-
tion of the wall runs from the northeastern corner for 268 m
to the west, where it seems to form one uniform architectural
feature. However, the magnetic plan reveals more than one
building pattern.

The other portions of the walls appear sufficiently defined
in the magnetic plan to delineate their structure, yet not as
uniform or clear-cut as the main northern portion. They
seem to spread out a bit more on the edges, as is most evident
in sections of the eastern and southern walls. To the west of

the uniform northern wall section, the body of the wall is
made up of 24 relatively thin square or rectangular sections,
which have very different magnetic signals, reaching from
high positive to high negative values, often directly beside
one another. These value differences do not reflect the afore-
mentioned dipole effects, which are also visible on either sides
of the collective wall body, but rather relate to different
earthen components of wall sections. These have differing
lengths as well, from 8 m square segments to thinner ones
of 2-4 m. The adjacent northwestern corner is constructed
by several trapezoidal segments that create a somewhat
curved and acute angle.

The western wall continues in a segmented mode of con-
struction with varying lengths. A few segments are as long as
22 or 38 m, though most measure between 4 and 8 m. One of
these longer segments, in the southern part of the western
wall, resembles the uniform northern segments with a dipole
effect frame 1.4 m wide on either side; in this case, however,
with a positive magnetic signal that intimates a different
building material. The southeastern corner shows a slightly
different construction technique than the northwestern one.
Here, the corner is formed by two complementary right tri-
angles to form an almost perfect intersecting angle. The
same dual triangular construction is used to form the north-
eastern corner, but the south-eastern one is, as already men-
tioned, not well enough preserved to determine.

The magnetic survey also elucidated the construction
methods of the previously identified structures (FIGURE 6:
2-4) as well as for three newly discovered structures (FIGURE
6: 5-7). For the three structures already investigated by Perlee
(2012 [1957]: 178) (FIGURE 3), the same segmental technique
as the enclosure walls was used to build the rectangular
mounds. The eastern mound (FIGURE 6: 2) is shown to be a
large structure, measuring 44.0 x 26.5 m, built from over a
dozen distinct segments in alternating signal patterns resem-
bling those of the wall sections. A striking feature 2.5 m in
diameter is apparent in the middle of one of these segments,
though its interpretation is difficult since it lies within the
portion excavated by Perlee.

The western mound (FIGURE 6: 3) measured 33.6 x 24.5 m
and was also built with similar segments. The sectioning con-
struction of this mound is much clearer on the magnetic plan,
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as is the location of the two Perlee test excavations indicated
by the bright white (negative) signals extending north-south
and east-west (FIGURE 6). The magnetic plan shows the
north-south trench as lying exactly at the intersection of
two distinct segments. Perlee’s test trench is thus not only
given greater context by the magnetic survey, it also provides
insight into the horizontal difference in segments seen in the
magnetic plan as well as the different vertical interior layering
of each segment (FIGURE 4). The two segments exposed in
Perlee’s trench have similar techniques but the eastern and
western trench walls show differences in the numbers, thick-
nesses, and types of vertical layers for the respective segments.
The north trench wall additionally shows the manner in
which two segments adjoin.

The smaller feature (FIGURE 6: 4) adjacent to the large wes-
tern mound is less clear, though the black section lines visible
on the magnetic plan may in fact indicate two very small adja-
cent square structures, approximately 5m wide, that lie

beneath the remnant earthen pile. Perlee (2012 [1957]: 178)
noted a test excavation of this feature on his sketch map,
and the remnants of that test can still be seen (FIGURE 7C),
but no description is given for that excavation. The magnetic
image of this one (or possibly two) small structure resembles
the square frame formations of the two newly discovered
structures along the eastern wall (FIGURE 6: 6-7), though of
rougher configurations. The larger of these square frames
(6) measures approximately 14 x 13 m, with wall sections
over 2 m wide, while the smaller, and less distinct, structure
to the north (7) measures 9.5 m. In contrast to the larger
mounds (FIGURE 6: 2-3), these two features are virtually
invisible on the surface.

To the north of the western features (FIGURE 6: 3-4), mag-
netic survey enabled us to identify another faintly visible
square anomaly (FIGURE 6: 5) measuring 22.8 x ~18 m. The
northern edge of this feature is not clearly defined, probably
because it is partly covered by remnants of the adjacent
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Figure 7. Comparative rectangular structures: A) Northwest house at Bayan-Under (Danilov 2011); B) House 9 and pit-houses 10 and 15 at Ivolga (Davydova 1995: fig.
24); C) small structures beneath feature 4 at KHB-2; and D) large structures 6 and 7 at KHB-2.

wall, a circumstance noted in Perlee’s original site sketch as a
seeming bulbous protrusion on the interior edge of the north-
ern wall (FIGURE 3). Unlike the other segmented or framed
features, this structure is one continuous signal. We excavated
a test trench (KHB-201) at the southeast corner to assess the
nature of this feature responsible for the uniform magnetic
signal and discovered a platform set on top of a ground-
level foundation (see below).

Another category of features revealed by the magnetic sur-
vey are the circular and linear anomalies of high positive nT
values. The circular features, measuring approximately 4.5 m
wide, occur one in the center of the enclosure (FIGURE 6: 8)
and two in the northeast quadrant (FIGURE 6: 9-10). Also
in the northeast quadrant, were found a series of east-west
oriented lines ca. 2.5 m wide (FIGURE 6: 11-23), arranged
from north to south in rows approximately 30-40 m apart.
Some lines are only a few meters long whereas others extend
as much as 28.5 m. We tested both these types of anomalies
by excavating one half of the circular features (FIGURE 6: 9;
KHB-202) and a cross section of one of the lines (FIGURE 6:

12; KHB-203). These excavations, discussed below, respect-
ively revealed a deep pit and a shallow trench.

Digital Elevation Modeling

Along with magnetic surveying, our transect walks simul-
taneously employed a differential GPS device attached to
the carriage for the creation of a digital elevation model
(DEM) of the enclosure and its associated surface features,
many of which were not visible either standing on site or in
the magnetic plan. The resulting DEM elucidated additional
walls (FIGURE 8: 24-25) as well as several small round features
(FIGURE 8: 26-32). The two additional low walls, virtually
invisible to the naked eye, measure 197 m (24) and 147 m
(25). When abutted with the northeast portion of the much
higher main walls, these lower walls form a rectangular
interior enclosure and perfectly envelope the series of pre-
viously mentioned east-west oriented ditches (FIGURE 6: 11-
23), helping to explain the restriction of the ditches to the
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Figure 8. A) KHB-2 Digital Elevation Model showing: 1) the enclosure wall; 2) the East mound; 3) the West mound; 4) the Small west mound; 5) the Northwest
platform; 6-7) Northeast structures; 24-25) the low wall; 26) the Central low mound; and 27-32) Southern low mounds. B) A subset of the northeastern corner

of the KHB-3 DEM highlighting the low features.

northeast quadrant and indicating a direct association
between the two sets of features.

The round features are smaller and far lower than the large
mounds, measuring approximately 20 m wide. The lone
round feature (FIGURE 8: 26) sits directly in the center of
the interior enclosure, and the six other mounds (FIGURE 8:
27-32), in two rows of three, are placed so close to and par-
allel with the southern edge of the enclosure that they are
most likely associated. The second reason to deduce such
an association is the equivalency of earthen construction;
namely the apparent lack of hard-tamped and segmented
construction used for the other features (FIGURE 6: 1-7)
that rendered them invisible on the magnetic plan. It is

difficult to say whether these two categories of earthen con-
structions, one clearly visible in the magnetic plan and the
other not at all, denote merely varied techniques of contem-
poraneous features or relate to two distinct eras of construc-
tion and occupation. Without firm dates of their respective
materials, we cannot yet determine a difference in age.

Test Excavations

In order to test some of our initial interpretations of the mag-
netic plans we obtained in the field, as well as to procure data-
ble material, we conducted three small-scale excavations
during our short expedition (FIGURE 6). The first test
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(KHB-201) opened a 3 x 1 m pit at the edge of the large
northwestern square feature (FIGURE 6: 4) in order to identify
the structure causing the magnetic anomaly (FIGURE 9). The
profile of the western trench wall shows both the structure
(in the northern portion of the test pit) and the adjacent
area (the southern third of the test pit) beside the detected
anomaly. The area adjacent to the feature exhibits two
distinct and sharply defined layers. The upper layer
(KHB- 201/1) is 60 cm thick and a light-brown (10 YR 7/3)
extremely compact sand-grit mixture, and continues across
the entire test pit, overtop the layers of the archaeological fea-
ture. The lower layer (KHB-201/2) is a medium brown
(10 YR 5/13) homogeneous sand-silt mixture, except for a
few frost-cracks and bioturbation, and relates to the under-
lying layer of sterile soil. The contact between these two layers
is almost perfectly smooth, intimating the original surface of
this area of the enclosure had been level.

The northern portion of the test trench exposed a two-
layered feature placed directly on top of the surface of the
lower level (KHB-201/2). The bottom layer of this feature
(KHB-201/3) consists of a regular-formed compact sand-
gravel-mixture 10-15 cm thick, and ends abruptly at the
southern edge. The second layer (KHB-201/4), which is partly
disturbed by bioturbation, is of almost the same composition.
As large animal holes have pushed through its southern end,
it is not clear whether KHB-201/4 ended directly at the same
point as KHB-201/3, or whether the upper layer would have
been tapered from the lower layer to create a step from one
layer to the next. These two sections, though of seemingly
equivalent composition, are well-delineated by a thin concen-
tration of white grit that lines the edges of each layer. The fine
gravel, which produced the distinct magnetic signal, charac-
terizes both layers (KHB-201/3,4), which were constructed
over the artificially leveled surface of KHB-201/2.

The final layer (KHB-201/1) thus represents a colluvial
deposit, perhaps coming down from the wall to the north
and accumulating over top of the platform. Small charcoal
fragments found in the sediment of KHB-201/1 just beside
KHB-201/3 (FIGURE 9) yielded very early dates of 3160 + 35
B.C. (TABLE 2). This may be the result of dating charcoal
from very old wood or, more likely, of sampling remains out-
side of the KHB-201/3,4 construction layers that could be
from remains of previous activities not directly related to
the platform structure.

Test trench KHB-202 was dug into the southern half of
one of the circular anomalies (FIGURE 6: 9), interpreted as
pits, in order to assess its exact form and possible contents
(FIGURE 10). We began with a 1 x 4 m trench, which we sub-
sequently widened to a 2 x 6 m trench. We found one feature
(KHB-202/1) with a steep southern edge, consisting of a hom-
ogenous dark-brown fill, 7.5 YR 2/3, which we could follow to
a depth of 1.9 m, when it left the confines of our trench, mak-
ing further work unfeasible in the deepest northern corner. At
this point, however, we had not yet reached the center of the

Table 2. Radiocarbon dates calibrated using OxCal v4.2.3 Bronk Ramsey and Lee
(2013) and IntCal13 atmospheric curve (Reimer et al. 2013).

Calibrated Age

Feature No. Sample C Age (age 2 o) Lab no.

KHB-201 Charcoal 5160 +358.p. 4045-3936 B.C. P0z-82457
KHB-203 Bone ovis/caprid 1830 +30 8. 117-252 AD. Poz-82459
KHB-203 Bone procapra 1880+ 30 B.P.  66-222 AD. Poz-82460
KHB-203 Bone ovis/caprid 1845 +30B.pP. 85-239 AD. Poz-82461

4.5 m wide anomaly. This pit did not yield a single cultural
object or other obvious remains of anthropogenic activity,
except that the entire pit was filled in with a singular layer
(KHB-202/1) likely as a result of purposeful infill.

Due to its steep sloping edge and great depth, which
potentially continues for at least a meter further below the
assessed depth, this feature may very well have been a water
well. KHB-2 walled enclosure sits on a prominent drainage
area down toward the Kherlen river basin, and at least one
modern water well (currently abandoned) was found several
meters east of the enclosure. Similar deep pits have been
found at Ivolga pit-house settlement; these also exhibit singu-
lar events of purposeful infill and reach underground water
table at 4.5 m deep (Davydova 1995: 75). Although both the
modern water well adjacent to KHB-2 and the ancient pits
at Ivolga are of narrower proportions (the latter measuring
over 2 m wide at the mouth and tapered to a 1.2 m wide
shaft), the two large round pits documented in the magneto-
metry survey at KHB-2 (FIGURE 6: 8-9) may still be the ves-
tiges of water wells. Yet, as Ivolga was clearly a habitation site
with ample remains, KHB-2 thus far yields minimal habi-
tation remains and thereby questioning the presence of a
water well. Furthermore, if it had been a storage pit, it was
cleaned out and not left with refuse in the process of filling
as the pits at Xiongnu pit-house settlements were (Davydova
1995; Davydova and Miniaev 2003; Pousaz et al. 2013; Nei
Menggu and International Institute 2015a). Continued and
more complete excavations, as well as detailed soils analyses
and dating material, will be conducted to further explore
this theory and the function of these large pits.

One of the linear features (FIGURE 6: 12) at the southern
edge of the interior low-wall enclosure was investigated
with a 2 x 1 m test trench KHB-203 (FIGURE 11). This
revealed a trench 90 cm deep, with a bottom about 70 cm
wide and sides, when not disturbed by bioturbation, forming
a gentle curving slope. Five distinct layers occurred within the
trench, as well as several signs of bioturbation (KHB-203/5, 6,
7). The heterogeneity of the filling indicates a complicated
history, showing both phases of steady sedimentation as
well as more sudden infill. At the bottom of the feature was
a layer of natural greenish clay (KHB-203/1). Above this
was a layer of homogenous, dark grey sediment (KHB-203/
2; 7.5 YR 24/1), followed by a light grey sediment (KHB-
203/3; 10 YR 7/1), and then a dark grey-brownish layer on
top (KHB-203/4; 7.5 YR 3/2). Save for the few faunal frag-
ments recovered, there was an almost complete absence of
artifacts, and this feature was thus not used as for refuse in
the way that trenches at other settlements were densely
infilled with debris (Davydova 1995: 74-75; Wright, Honey-
church, and Amartiivshin 2009: 381). From this test exca-
vation we infer the line anomalies (FIGURE 6: 11-23) to be
long, shallow trenches of as yet unknown function, in
which we can identify four successive filling layers.

The thin first layer of infill (KHB-203/1) we associate with
dirt and debris from the initial disuse of the original trench.
This layer at the bottom of the trench contained two sheep/
goat bone fragments and one gazelle bone fragment that
yielded dates between A.D. 120-170 + 30 (TABLE 2), roughly
contemporary with the collapse of the Xiongnu empire (ie.,
2nd century A.D.). These constitute the only faunal remains
thus far discovered at KHB-2. The subsequent thicker layer
(KHB-203/2), which appears to have filled in most of the
original trench, likely relates to a recutting and subsequent
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Figure 9. KHB-201 test pit profile section.

refilling of the trench, with other thinner layers (KHB-203/3-
7) as later intrusions into or fillings overtop the filled in
trench. An event of purposeful refilling for the trench
KHB-203 matches the evidence for a single infilling event
documented for the pit KHB-202. This would suggest a con-
struction of the trenches at some point before ca. A.D. 150, at
which time they went into disuse and were later filled as part
of construction for site reuse.

Magnetic modeling

In the course of our field expedition, we used the magnetic
measurements from fluxgate gradiometers to produce a site
plan of KHB-2 subsurface anomalies, and sought to clarify
some of these features through test excavations. However, it
is often also useful to perform non-invasive investigations
of these features by modeling the anomalies, or, in other
words, trying to find a model of the subsurface that explains
the measured anomalies (Schneider et al. 2014). The problem
with this procedure is that it is non-unique: the measured
magnetic anomaly could be approximated by several different
models.

If we assume only induced magnetization and no remnant
magnetization, as we do in this study, the physical parameter
measured to produce magnetic anomalies is the magnetic sus-
ceptibility of the sediment. If the magnetic susceptibility of a
subsurface body is different from its surroundings, a magnetic
anomaly is measured. If the susceptibility contrast is high, the
anomaly will be strong and vice versa. But another factor has
to be taken into account when interpreting the strength of
magnetic anomalies is the depth and geometry of the subsur-
face body. When the body is deeper, the magnetic anomaly
will be weaker and wider compared to the anomaly of the
same body that is shallower. Therefore, it is always helpful
to constrain the modeling by a known quantity, either the
geometry of features or the magnetic susceptibility.

Table 3. Settings used for magnetic modeling.

Option Setting
Inclination 67.7°
Declination -7.5°

Magnetic induction of Earth magnetic field 58574 nT
Magnetometer Vertical difference of vertical

component, spacing 0.65 m

Azimuth of profile crossing the ditch 79.7°

The exact magnetic susceptibility of a subsurface body can
be measured with susceptibility meters that have direct con-
tact with the materials, such as in an excavation or in corings.
On the other hand, if the geometry of the subsurface body is
known (from excavation or through other means) the
geometry can be taken as the known quantity and thus the
magnetic susceptibility contrast can be derived. This was
done in our study due to missing magnetic susceptibility
measurements. We used the magnetic anomaly of the ditch
in the eastern part of the enclosure (KHB-203) (FIGURE 11),
from which the geometry is known from excavation results
(FIGURE 12B), as the known quantity. This geometry can
therefore be used to derive the magnetic susceptibility con-
trast of the ditch by calculating the magnetic anomaly and
fitting it to the measurements.

Modeling of the ditch was performed with code from Tal-
wani (1965) using a cross section of polygonal shape. Assum-
ing a homogeneous susceptibility distribution throughout the
ditch, it was found to be 260e-5 in SI units. The modeling
only assumes induced magnetization and uses the parameter
settings according to the measurements listed in Table 3. The
measured and modeled curves (FIGURE 12A) are very similar,
but do not fit perfectly, which is due to smaller susceptibility
variations in the subsurface not covered by the model, but for
estimating magnetic susceptibility values it is sufficient.
Because no directly measured magnetic susceptibility values
are available, the derived magnetic susceptibility contrast
for the filling of the ditch, which is humous soil, can be
used as an approximate value also for other features in the
study site that are composed of similar material.

Using the estimated susceptibility contrast of humous soil
to the surrounding soil, a section of the wall can be modelled
by a prism underneath the currently visible form of the wall
(FIGURE 13). For modeling a prism, the code given by Blakely
(1996) is used with the same settings as for the ditch model.
The fit between measured and modeled magnetic anomaly
attains a 8.2 m wide and 30 m long prism, which is located
about 0.6 m below the top of the wall and has a thickness
of 0.7 m. One possibility is that the modeled prism reflects
a frame filled with earth, which might have the same magnetic
susceptibility as the filling of the ditch. Thus, the same suscep-
tibility contrast was used. Again, the fit between measured
and modeled anomaly is not perfect, but the small scale vari-
ations in the measured field are caused by susceptibility vari-
ations not covered by the simple model.
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Figure 10. KHB-202 test pit profile section.

Discussion

The combined use of a multi-channel magnetometer with a
differential-GPS system (LEICA) provides a joint tool that
significantly improves the ability to rapidly gather more pre-
cise and previously undetected information from large and
seemingly empty archaeological sites like the KHB-2 enclo-
sure. We argue here that this particular combination of sub-
surface (via magnetic signals) and detailed surface (via digital
elevation model) documentation provides a more robust

5328687.5

5328688.0

understanding of the site than any investigation that relies
upon one of the methods alone. From a practical point of
view, the necessary equipment was operated with a minimum
of four people (two people per survey shift, our team being
six), and achieved significant in-field results during a short
period of time, in this case eight days. The combined surface
and subsurface results, which were immediately available in
the field rather than waiting on the processing of measure-
ments, provided clear imaging of the shapes of subsurface
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Figure 11. KHB-203 test pit profile section.



JOURNAL OF FIELD ARCHAEOLOGY e 279

=]

Amplitude (nT)
o

7\

5L measured
—— modeled
-10 1 1 1 1 1
0 2 4 6 8 10
S x (m) N
0
£ magnetic susceptibility
§ 0.5 contrast = 260e-5 S|
S 1
[}
Q0
Al o=t
§ 1.5
(a) 49681097 E 49681099 E
2 5328694 N 5328683 N
0 2 4 6 8 10
S X (m) N

Figure 12. Comparison of measured and modeled magnetic anomalies. A) Shows the measured anomaly due to the ditch, with polygonal cross section shown in red;

and B) shows how this measurement approximates the excavation results.

anomalies and enabled us to decide upon and conduct
additional trial excavations during the same expedition.

Subsurface prospection has also been conducted at other
Xiongnu walled sites within the last few years (Kradin et al.
2016, 2017; Myung-jong, Jeong-ho et al. 2017). However,
the results, constrained by the use of a singular gradi-
ometer, have yielded imagery too coarse resolve smaller
features like pits (FIGURE 6: 8-10) or sectioning of walls
and mounds (FIGURE 1: sites 2, 5). Our survey therefore
aimed to utilize multiple simultaneous gradiometers set at
a small spacing of 0.5 m in order to produce a much clearer
understanding of subsurface anomalies and even reveal fea-
tures that would otherwise be not only greatly obscured but
quite possibly muted.

With regard to the DEM we produced, it is important to
point out that although elevation-modeled site maps based
on satellite imagery usher in a vast improvement for accurate
mapping of visible surface features as compared with decades
old site sketches, these often lack the detailed data necessary
to detect extremely subtle yet important features such as the
remnant low walls and mounds of KHB-2 (FIGURE 8: 24-32).
Although these rise only several centimeters above the sur-
face, they were revealed by the DEM produced by this survey.
While this DEM does not possess the precision over large
areas that can be produced using LIDAR data (Hiittel and
Erdenebat 2009; Evans et al. 2013), DEM surface maps
based on DGPS data are produced at a vastly lower cost.
One of the practical goals of our combined gradiometer
and DGPS survey was thus to achieve a balance between
obtaining an enhanced and finer-grain picture of the full
spectrum of features at the site without incurring excessive
costs.

Magnetic prospection of the more prominent walls
(FIGURE 6: 1) and mounds (FIGURE 6: 2-3) at the site suggest
building techniques more complex than a mere uniform con-
struction of compacted earth. As described above, Perlee’s
preliminary test excavations cross-cutting the western
mound (FIGURE 3: 3, FIGURE 4) were the first to shed light
on the complex layering and sectioning of these construc-
tions. The distinct and varied signals of the magnetic data,
oscillating between high and low, suggests a planned use of
alternating layered sections of compacted earth to erect the
two large mounds. The main enclosure, however, shows
more irregular sectioning for different portions of the walls.
While the north wall appears of uniform construction
material, the west and south walls employ an alternate sec-
tioning technique similar to the main mounds, and the north-
west corner appears to be a tight series of earthen slivers. A
possible explanation for this variability could be an involve-
ment of different construction teams or different construction
events, each with different techniques. Whether this relates to
the collaboration of independent teams, seasonal or annual
phases of construction (or occupation), subsequent events
of wall repair, or the sourcing of different earth as construc-
tion proceeded remains to be seen. In any case, these monu-
mental constructions required concerted collaborations
(Wright 2017). They enlarged the frame concept exhibited
in the inner earthen walls and employed a different technol-
ogy of hard-tamped earth, a technique that provides clear sig-
nals and an obvious footprint in the magnetic survey map
(FIGURE 8: 24-32).

Our combined fine-tuned subsurface magnetic and surface
elevation surveys demonstrate two categories of construction:
the larger prominent compacted earth features and the lesser
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Figure 13. Comparison of measured and modelled magnetic anomalies. A) Shows the location of the cross-sections of the anomalies (the red and green lines), and B
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ones within the northeast quadrant. Although these different
categories of features indicate a complex succession of build-
ing activities and very likely relate to different eras of con-
struction and occupation, more dates of the various features
are needed to assess the duration of occupation as well as
the chronological timing and sequence of building activities.
The radiocarbon dated bones from test trench KHB-203
confirm that these trenches were open, and likely in use, at
least during the late 1st to early 2nd centuries A.D., when
the bones entered the trench before they were filled in. This
suggests site use during the late Xiongnu era as well as sub-
sequent transformation of the site after that time (TABLE 2).

Many of the previously assumed Xiongnu walled sites have
rightfully been called into question (Perlee 1961), and many

of them, when tested, have failed to produce definitively
Xiongnu era material or dates (Purcell and Spurr 2006; Ereg-
zen 2017a). Leaving aside the questionably early date (ca.
4000 B.c.) of the charcoal sample beside the ground-level plat-
form (FIGURE 6: 5) from test excavation KHB-201, the three
bone dates from within the trench at KHB-203 date more
or less to the latest end of the Xiongnu era. These most likely
correspond to the first infilling event of the long ditch (FIGURE
6: 12), during a time when the Xiongnu empire was disinte-
grating (early 2nd century A.D.) and the relatively prominent
walled sites of the empire in central Mongolia, built with Chi-
nese-inspired architecture of walls and roofs, appear to have
gone into disuse (Eregzen 2017b). Perlee’s finding of a
Xiongnu style ceramic vessel within the western mound



(FIGURE 3: 3), together with our radiocarbon dates, make the
case for a Xiongnu phase of occupation at KHB-2 stronger.

Many of the features discovered at KHB-2 have parallels at
other confirmed Xiongnu sites. The large mounds with rem-
nants of prepared floors and wooden construction overtop
(FIGURE 3: 2-3) represent structures immensely different
from ground-level tents and pit-houses, even if they do not
have the added embellishments of pebbled pathways, roof
tiles, and columns with stone bases found at Xiongnu walled
sites in central Mongolia (Danilov 2009; Erdenebold et al.
2017; National Museum of Korea et al. 2017). The structures
raised on top of mounds would have stood out in the land-
scape, even if surrounded by throng of tents. The ground-
level platform with separate foundation and floor layers
(FIGURE 6: 5), a feature so far undocumented at the other
Xiongnu walled sites, appears as a uniform structure in the
geomagnetic plan. In the absence of any evidence for
additional construction, it may have served as a location for
conducting particular activities or for erecting a mobile struc-
ture. This lies in direct contrast to platforms with ample
remains of walls and tiled roofs, and even column bases, for
the erection of permanent structures found at Xiongnu walled
sites elsewhere (National Museum of Korea et al. 2017). The
over 20 m wide footprint of the platform suggests the desig-
nation of special place among the otherwise bare ground sur-
face within the enclosure. In any case, it was part of an array
of ground-level structures within the enclosure that would
have complemented the larger mounded constructions.

Subsurface features at KHB-2 also find parallels at other
Xiongnu walled sites. Along with the radiocarbon dates
from feature KHB-203, these parallels contribute to an attri-
bution of KHB-2 to the Xiongnu era, and may help clarify the
functions of some of the newly discovered features. The
round pits (FIGURE 6: 8-10) resemble the dimensions of the
occasional round pits (up to 4 m deep) at Ivolga pit-house
settlement that are attributed to water wells (Davydova
1995: 75), though the exact function of the pits at KHB-2
have yet to be determined. Ditch-like pits of shape and
dimensions similar to those in the northeast quadrant of
KHB-2 have been found at along the outer walls of small
enclosures and throughout the interiors of pit-house settle-
ments. Unlike the long shallow ditches at Khitan and other
medieval sites that are often lined with stones or ceramic
tiles (Kradin et al. 2011), the trenches at Xiongnu sites are
simple earthen ditches. However, unlike those at KHB-2,
trenches at other Xiongnu sites usually contain a dense
assortment of ceramic, faunal, and even botanical remains
(Davydova 1995; Davydova and Miniaev 2003; Danilov and
Zhavoronkova 1995; Wright et al. 2009: 381). This calls to
attention both a similarity in construction techniques for
trenches and pits as well as a lack of significant habitation
remains within those equivalent features at KHB-2.

The double enclosure of Kholtostyn-Khiirem (EGS 131),
measuring 120 x 77 m and 90 x 90 m, had low walls sur-
rounded by ditches (Térbat et al. 2003: 102-103). Test
excavations of the ditches yielded significant infill, the
remains of which were radiocarbon dated to the 1st century
B.C.-3rd century A.D. (Wright et al. 2009: 381-382). In
addition, a Chinese guiju-style bronze mirror fragment,
typical of the Ist-2nd century A.D., was found within the
northeast corner the enclosure further indicating a date of
later Xiongnu era activity (William Honeychurch personal
communication, 2018). But despite the findings of debris
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within the wall ditches, intensive shovel-test excavations
across the entire enclosure have yielded scant remains of
occupation within the walls (Bat-Erdene 2016). This site
has thus been deemed neither a settlement nor a fortified
enclave, but rather, may have served some manner of ritual
function. Walled sites with interior mounds like KHB-2
may also have been a locus of ritual or other activity with
their enclosed spaces and monumental structures that set
them apart from the more open spaces of mobile pastoral
enclaves in the steppe.

As stated above, this dearth of vessel fragments or other
remains of habitation on the surface is characteristic as well
of large rectangular walled sites of the Xiongnu found in cen-
tral Mongolia (FIGURE 1: sites 2-5). Walled sites attributed to
the Xiongnu, such as Khermen Tal, which have yielded no
refuse remains or diagnostic artifacts in the process of exca-
vating the mounds and walls, continue to highlight the
need for intensive remote and subsurface examinations (Pur-
cell and Spurr 2006: 28-30; Nei Menggu and International
Institute 2015a, 2015b). Although excavations at these other
sites have confirmed a relative lack of habitation remains
on the walls and mounds (Danilov 2009; Erdenebold et al.
2017; National Museum of Korea et al. 2017), there may
still be places beneath the surface or further outside of the
enclosures such as the northern playa area that have not
been accounted for as part of the site locale and that may con-
tain additional remains and refuse.

Ephemeral habitation sites in Egiin Gol valley demonstrate
drastic differences between surface collected ceramics and
subsurface yields from test excavations (FIGURE 1: site 7)
(Wright et al. 2009). The EGS 110 campsite, which measures
1.1 ha, has a ratio of recovered sherds of 5 surface to 900 sub-
surface finds, and the 1.2 ha EGS 486 campsite (radiocarbon
dated to 1st century B.C.-1st century A.D.) yielded a ratio 7 to
816. The discrepancy in the case of the latter site may relate to
the occurrence of a ditch-like trash pit, within which subsur-
face remains were concentrated. Nevertheless, an overwhelm-
ing majority of remains for ephemeral occupations, and even
whole habitation sites, have been shown to exist below the
surface, necessitating intensive survey methods with exca-
vation in order to fully assess the presence or degree of occu-
pation at sites in the Mongolian steppe (Houle and Broderick
2011: 12-13).

A few of the smaller structures revealed by magnetometry
prospection within the KHB-2 enclosure—6, 7, and two
possible beneath the mound of 4—resemble square struc-
tures at other Xiongnu sites. Two small square structures
beneath surface feature 4 measure approximately 5-6 m
wide with broad anomaly, up to 1 m wide, around the wall
edges that define the features (FIGURE 7C). These structures
appear roughly equivalent to common pit houses at Ivolga,
Dureny, Boroo, and even Bayan-Under, which usually
measure 5-7 m wide and are built into the ground with
broad stone bench for a heating system that lines all four
walls (Davydova 1995; Danilov 1998, 2004; Davydova and
Miniaev 2003; Pousaz et al. 2013) (FIGURE 7B). A trial exca-
vation by Perlee (2012 [1957]) cut into one of the features,
though no information is given for the findings of that test
trench (FIGURE 3: 4).

Structures 6 and 7 at KHB-2 are roughly twice the size and
thus do not equate to standard Xiongnu pit-houses (FIGURE
7D). However, they do resemble the two large houses at Ivolga
and Bayan-Under, which sit above the surface, have hard-
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tamped earthen walls approximately 2 m thick, and measure
10 m and 12 m wide, respectively (Davydova 1995; Danilov
2004). Structures 6 and 7 at KHB-2 are similarly rectangular,
appear to have compacted earth walls approximately 2 m
thick, and have very low remains on the surface. Their size
—9.5m (7) and 14 m (6)—also seem to fall roughly within
the spectrum of the larger Xiongnu houses excavated else-
where. The recently excavated Xiongnu settlement site of
Zaan-Khoshuu has yielded both a pit house approximately
6 m wide and, 600 m away, a low-walled enclosure with an
earthen wall and stone paved surface building measuring 7
x 10 m in the center (Nei Menggu and International Institute
2015a). The subsurface findings at KHB-2 thus collectively
present the possibility of a handful of house structures within
the large enclosure, and further support the presence of
Xiongnu era construction and activity. But a Xiongnu era
attribution is not the complete story of the site formations
and functions.

The spatial extent of the trenches (FIGURE 6: 11-23) dis-
covered through magentometry prospection at KHB-2 corre-
late exactly with the dimensions of the smaller enclosure of
low walls (FIGURE 8: 24-25) detected by the DGPS mapping.
The dating of the trenches’ terminus ante quem to the late
1st—early 2nd century A.D. would then suggest the occurrence
of an enclosure with non-tamped earth walls and low mounds
(i.e., not detected in the magnetometry prospection), measur-
ing approximately 160 m wide, during the Xiongnu era. Such
an enclosure does not resemble the more monumental walled
sites with ceramic architectural ornamentation in the core
Xiongnu lands of central Mongolia (FIGURE 1: sites 2-5).
Rather, it resembles walled sites like Bayan-Under in Trans-
baikal measuring 160 m wide with a single large walled
house (Danilov and Zhavoronkova 1995; Danilov 1998,
2005) (FIGURE 1:site 1, and FIGURE 134) that lie in the periph-
eral realms of the Xiongnu empire.

If the smaller enclosure, its trenches and walls, dates to the
Xiongnu era, this raises the question of the dating of the larger
enclosure with sizable tamped-earth walls and mounds. The
character of the tamped-earth construction at KHB-2 was
certainly used during the Xiongnu era, and has clear parallels
at the walled sites in central Mongolia (Perlee 2012 [1957]:
178). While there are no ceramic architectural components
at KHB-2 equivalent to those other Xiongnu sites, there are
also no ceramic architectural components equivalent to
KHB-1 and KHB-3 that would indicate a construction of
the Khitan or Mongol eras. This leaves an admittedly large
window of time between the 2nd and 10th centuries A.D.,
though a timing of the construction of walls and mounds
that would pre-date the Khitan presence indicated by the cer-
amic sherds found on the surface of the site.

While the more common grave forms and prestige goods
of local elites that participated in the Xiongnu empire contin-
ued into the early 3rd century A.D. (Brosseder and Miller
2011; Brosseder et al. 2011), the larger mounded square
tombs of the imperial ruling elites and the monumental
enclosures of central Mongolia seem to have gone into disuse
by the 2nd century A.D. (Brosseder 2009; Miller 2014). It
would thus be no surprise if walled enclosures at the periph-
eries of the empire, such as KHB-2 at the eastern edge, also
went into disuse as the network of Xiongnu regional elites fal-
tered. But just as some Xiongnu cemeteries continued to be
used into the subsequent 2nd to 4th centuries A.D. with an
alteration of mortuary constructions (Odbaatar 2017), so

may the Xiongnu era site at KHB-2 have been re-used in sub-
sequent eras.

There is a possibility that as the Xiongnu regime dissolved
and local and intruding nomadic groups rapidly rose to
power and even established new polities in the wake of the
crumbling empire (De Crespigny 1984), such groups could
have repurposed the site of KHB-2. In the wake of the fall
of the Uighur steppe empire (744-840 A.D.), constituents of
the Khitan empire (907-1125 A.D.) appropriated and built
over several of the Uighur forts and cities in Mongolia (Kra-
din et al. 2015). The Xiongnu establishment at KHB-2 may
thus have been rebuilt and expanded, using the same hard-
packed earth construction techniques used to erect walls
and mounds for the Xiongnu elites in central Mongolia, but
for a new rising regional power. This hypothesis, however
likely, still relies on much needed direct material dates of
the different earthen features, both the low non-tamped and
higher tamped earthen constructions.

Since the construction methods and components of the
larger structures at KHB-2 are significantly different from
those of Khitan era structures nearby at KHB-1 (Perlee
2012 [1957]: 157-169) and Khitan sites elsewhere in Mongo-
lia (Kradin et al. 2011), the more prominent walls and
mounds are most likely not of Khitan era construction.
Regardless of the likely non-Khitan date for those larger fea-
tures, the dozen or more possibly Khitan sherds found on the
surface within the enclosure walls clearly indicate a Khitan
era occupation of some form. Given the immense size, almost
2 km wide, of the trapezoidal enclosure of KHB-1 and its
adjacent pagoda tower, a long-running presence of groups
at that enclosure and throughout the Kherlen Bars locale
during the Khitan era is not surprising. But just as modern
automobile drivers appear to stop within the walls to conduct
repairs and leave behind the refuse, groups during the Khitan
or any other era could very easily have set up camp or con-
ducted other activities within the remnant walls as they did
in the playa area nearby. In any case, the preliminary findings
from KHB-2 presented here demand detailed multi-method
investigations, finer and more direct chronological data,
and more diachronic considerations of the Iron Age walled
sites that predated the larger medieval urban establishments
in the Inner Asian steppe.

Conclusion

During the course of the Xiongnu empire, walled sites were
among the most conspicuous expressions of centralized
political authority. These enclosures marked the first
investments in permanent structures for explicitly non-
mortuary place-making among steppe pastoralists of early
Inner Asia (Wright 2017), and signaled the rise of new
forms of monumentality and amplified strategies of auth-
ority (Kolb 1994). Centuries before the intricately con-
structed cities of the medieval steppe empires, these large
enclosed spaces and fixed buildings were among the earliest
experiments in the formalized construction of central
places for the convergence of a multitude of social and
economic activities (Janusek 2015). However, while investi-
gations that have focused almost exclusively on the promi-
nent walls and mounds have left us with intriguing pictures
of the technologies of monumental architecture these are
but scant speculations of the full spectrum of features,
activities, and chronologies of these sites.



In addition to exploring the complex nature of construc-
tion for the large walls and mounds, our preliminary investi-
gations of Kherlen-Bars 2 have also revealed numerous
additional surface and subsurface features, including a surface
platform, walled buildings, trenches, pits and additional walls
and mounds. The majority of the enclosure interior, however,
still appears empty of constructed features and, thus far, of
refuse from activities. But just as seemingly empty spaces in
urban centers are far from functionally neutral (Smith 2008:
220), so were these enclosed spaces certainly delineated for
particular activities, participants, and occupants that made
just as much use of the open area as they did the built struc-
tures. These delineated, and possibly restricted, spaces
occurred in a number of forms and likely served a number
of different functions (Térbat and Gantogtokh 2010). Rather
than merely being elite residences (Eregzen 2017b), these sites
could have served as multi-purpose theaters of power for
numerous politically charged practices or performances (Ino-
mata 2006).

Alongside seasonal movements with their livestock,
Xiongnu elites participated in periodic political gatherings
that included economic activities, such as taking accounts
of herds and households, as well as ritual offerings to ances-
tors and spirits (Sima Qian 1959: 2892). Although habitation
sites without fixed structures and ritual stone monuments had
long been components of the landscape of steppe pastoral
societies (Wright 2016, 2017), long-term repeated use of
other periodic gathering sites used as moorings of social
infrastructure (Hannam et al. 2006) may have, during the
Xiongnu era and after, become invested with more perma-
nent built environments. Despite the seeming flexibility of
relatively empty spaces like these enclosures, the purposeful
delineation of such empty spaces within an otherwise open
steppe landscape suggests the restriction and elevation of par-
ticular activities of revered significance. Only through
detailed examinations that give equal attention to large struc-
tures and so-called empty spaces, such as the investigations
begun with these surveys, will we begin to fully understand
the possible functions of these earliest investments in central
places that paved the way for later more intricate urban
establishments.
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