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The present paper aims at understanding functions of Palaeolithic lithic tools excavated from
northern Mongolia. This study is the first challenge of traceological study in Mongolia. Objects of
use-wear analysis are the Kharga-5 (Kharganyn-Gool-5) site and the Tolbor cache site. Because both
sites were partially excavated, we can’t reconstruct spatial uses at these sites by spatial analysis
of utilized tools. We can discuss here only about relationship between typological, technological,
and functional factors of lithic tools. The report of excavation of Kharga-5 site is being prepared
by Russian Academy of Sciences now. Detail of the excavation will be described in that report.
Therefore, the paper is focused on the result of use-wear analysis.

EXPLANATION OF THE KHARGA-5 SITE
RESEARCH

The Kharga-5 site is located in the northern part of
Mongolia (Selenge River basin, Kharganyn-Gool River).
Previous excavation at the Kharga-5 was undertaken in
2012 during the new stage of multiyear archaeological
project of Russian and Mongolian specialists. More than 600
lithic artifacts were recovered stratigraphically.

There are two cultural layers belonged to Upper
Palaeolithic period (Khatsenovich 2012). The assemblage
of the 3™ cultural layer comprises bladelets, burins, end-
scrapes, picks, notches, blades and cores. The assemblage
of the 4" cultural layer is composed of the same types
of tools in the 3" cultural layer. There is no apparent
difference in technological aspect between the 3 and 4"
cultural layer. Therefore, functional aspect in each layer is
important for evaluating distinction of cultural layers. Age of
cultural layer 3 and 4 is thought to have belonged to Final
Upper Palaeolitic period. Now some charcoal samples are
analyzed for AMS dating.

Lithic tools excavated from the cultural layer 3 are shown
in Fig.1 and 2. Stone tools were mainly made of chert.
The source of chert is located several km away from the
Kharga-5 site. Many Palaeolithic artifacts are partly covered
with affix. Affixes are presented as dark tone in figures
of lithic artifacts. Ingredients of affix must be analyzed to
understand mechanism of site formation process.

Assemblage of the cultural layer 3 comprises bladelets,

picks, end-scrapers ,burins, notches and a bladelet core
(Fig.3). Composition of struck cherts is presented in
Tab.1.Blades and bladelets occupy a certain extent. Several
of the bladelets were retouched on a lateral side. Blank
flakes of burins and end-scrapers were not necessarily
elaborate blades. Notches and picks are typical tools in the
assemblage.

The assemblage of the 4" cultural layer is composed of
the same types of tools with those of the 3 cultural layer.
One difference is that blade cores are accompanied with
the assemblage. Three blade cores are contained in the 4"
cultural layer. Some blades were removed from these cores
and finally blade cores were used repeatedly as hammer
stones (Fig.4). Striking traces are recognized on the surface
of cores. Though it is difficult to know exactly the reason why
inhabitants change their function. The lack of hummer stone
in the situation is one of the possible reasons. The platforms
of the bladelet cores are sometimes removed after removal
of bladelets.

Picks excavated from the 3" and 4" cultural layers were
made with unique technique as is shown in Fig.5. Six
picks were manufactured by the same method. Pointed tip
was formed by striking on its ventral face. Striking point is
recognized on its ventral tip. The removed face is positive
as is shown in these photos. Micro-flaking was caused
on the edge of dorsal face. This type of pick has quite
unique characteristics that might have been discovered for
the first time in the Eurasia continent. Therefore, the pick
should be named “Kharga type pick” which has possibility
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Fig.1 Lithic artifacts excavated from the cultural layer 3 of the Kharga-5 site.
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Fig.2 Lithic artifacts excavated from the cultural layer 3 of the Kharga-5 site.
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Fig.3 Lithic artifacts excavated from cultural layer 4 of the Kharga-5 site.
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Fig.4 Cores at the Kharga-5 site.

Flakes | Blades | Bladelets | Microblades | Chunks [ Spalls | Scales | Technical splits
Horizon 1 (top soil) 55 4 3 2 3 2 8 0
Horizon 2 55 6 5 1 1 2 10 1
Horizon 3 299 56 44 2 26 12 55 18
Horizon 4 251 34 32 3 41 26 26 7
Horizon 5 11 3 1 0 0 1 1

Tab.1 Composition of struck chert at the Khaga-5 site.
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to be recognized as one of the chronological and spatial  of functional analyses of lithic artifacts excavated from
Japanese Palaeolithic sites (e.g. Kanomata 2004, 2010).

The same method is applied to Mongolian artifacts in the
present paper. Systematic functional analysis was carried
out using high power microwear technique (Tohoku Univ.
method, e.g., Serizawa, Kajiwara and Akoshima 1982).
The method of use-wear analysis is ‘high power approach’
(Keely 1980), what we call ‘Keely method’. Metallurgical

M
)

standards.

FUNCTIONAL ANALYSIS OF THE KHARGA-5
ASSEMBLAGE

One of the authors (Kanomata,Y.)showed case studies

I positive

Scale=100%

1 Positive removed face 2 Positive removed face

Fig.5 Characteristic removal technique on picks at the Kharga-5 site.
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1: flute like fracture

3: transverse fracture with

hinge termination

4: transverse fracture with

hinge termination

5: vertical striation on the ridge

368

Scale=100%

6: vertical striation on the ridge 7: microflaking

Fig.6 Use-wear on retouched bladelets at the Kharga-5 site.
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cultural layer | artifact No. tool type utilized edge | polish type | striation information
384 core
630-4 burin facet D1 vertical bone/antler/ ivory
675 pick dorcal tip
677 pick dorcal tip
949-7 pick dorcal tip D27 vertical bone/antler/ ivory
859-14 notch notched edge
999-6 end-scraper retouched edge E2 vertical dry hide
3 629 end-scraper retouched edge E2 vertical dry hide
737 notch notched edge D1? vertical bone/antler/ ivory
368 backed bladelet abration [ diagonal hafting trace?
462 backed bladelet
418 backed bladelet impact fracture, hafting trace
229 end-scraper
735 burin
36 notch
524 core used as a hammer stone
1003-2 core used as a hammer stone
523 core used as a hammer stone
7580 scraper notched edge B vertical wood
539-8 pick dorcal tip B~? vertical? wood
4 531 pick dorcal tip B vertical wood
584 pick
551 backed bladelet impact fracture
596 backed bladelet
798 backed bladelet impact fracture
645 backed bladelet impact fracture
1224-4 end-scraper retouched edge E2? vertical slight usage

Tab.2 Results of functional analysis of lithic artifacts at the Khaga-5 site.

microscope is used to classify micro-wear polishes. Lithic
artifacts were observed by magnification between 100 and
400 times, mainly 200 times. The approach involves the
observation of use-wear both at macro and micro levels.
Morphological variable of the working edges were correlated
with probable function.

Backed bladelets exhibit less distinctive polish patterns
compared to other formal tools (Tab.2). Functional analysis
revealed that most of the backed bladelets have been
utilized as projectile armatures. Several types of the impact
fractures were formed on tips of backed bladelets (Fig.6-
1~4). Impact fractures are identified by the existence of
burin like fracture, flute like fracture, transverse fracture and
spin-off fracture (Sano2009). These fractures were formed
after formation of retouch. There is no linear polish, although
apparent impact fractures were formed. Hafting trace is
recognized on a backed bladelet (Fig.6-5~6). Abrasion
with vertical striation is formed on its dorsal ridge. These
features show that backed bladelets were used for hunting.
Retouched side is thought to have been set into the shaft.

D1 type polish is shown on a burin (Fig.7-1~3).
The polished surface accompanies vertical striation.
Characteristics of type D1 polish are smooth, flat and like

melting snow. In general, this polish type is called “bone
polish”. This use-wear of the burin is interpreted to have
formed as a result of scraping bone/ antler/ ivory according
to experimental tendency.

Different types of polishes (B and D1) accompanying with
vertical striation are observed on two picks. B type polish
was strongly connected with wood working (Fig.7-5~6).This
polish is called “wood polish” generally. D1 type was related
to bone/ antler/ ivory working (Fig.7-7~8). Polished surface
was accompanied with micro-flaking on the edge of dorsal
tip. The most frequently utilized portion was the working
edge at the end between the positive removal face and the
dorsal surface.

Three end-scrapers retain E2 type polish with vertical
striation on the distal end (Fig.8-1~3, Fig.9-3~4).
Characteristics of type E2 are rough, round and abrasive.
Because this polish type is strongly connected with dry hide
scraping, it is called “hide polish” or “dry hide polish”.

A scraper (no.7580) retains B type polish on the base
edge (Fig.8-7~8). This tool is thought to have been used for
scraping wood.

A notch retains D1 type polish on retouched edge (Fig.
9-1~2). It is thought to have been used for bone/ antler/ ivory



16 GUNCHINSUREN Byambaa, GLADYSHEV Sergey, TABAREV Andrei,
KANOMATA Yoshitaka and KHATSENOVICH Arina

1: D1 type polish with vertical
striation (x400)

2: D1 type polish with vertical
striation (x200)

630-4
Scale=50%

3: D1 type polish with vertical 4: Unused edge (x200)
striation (x200)

5: B type polish with vertical

6: B type polish with vertical

striation (x200) striation (x400)

949-7 . . .
7: D1 type polish with vertical Scale=100% 8: D1 type polish with vertical

striation (x200) striation (x400)

Fig.7 Use-wear of lithic artifacts at the Kharga-5 site.
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1: E2 type polish with vertical 2: E2 type polish with vertical

striation (x200) striation (x200)
; A Scale=100%

3: E2 type polish with vertical
striation (x200)

5: E2 type polish with vertical
striation (x400)

Scale=75%
7: B type polish with vertical 8: B type polish with vertical
striation (x400) striation (x400)

Fig.8 Use-wear of lithic artifacts at the Kharga-5 site.
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» -~
2: D1 type polish with vertical

1: D1 type polish with vertical

striation (x400) striation or a bright spot (x200)

_ _ . Scale=50%
3: E2 type polish with vertical 4: E2 type polish with vertical

striation (x200) striation (x200)

Fig.9 Use-wear of lithic artifacts at the Kharga-5 site.

O wood DObone/antler O hide

Cultural layer 4 3 1

Cultural layer 3 3 2

Fig.10 Relative frequency of utilized materials at the Kharga-5 site.

scraping. Because feature of this polished surface is similar ~ RELATIONSHIP BETWEEN FORM AND FUNCTION

to bright spot, it had possibility for having caused by PDSM OF LITHIC TOOLS
(post depositional surface modification).
Though a number of utilized lithic tools were found at the Tool types are functionally related with limited working to
Kharga-5 site, many of them retain traces of slight usage. In  some extent at the Kharga-5 site as below.
other word, assemblage was mainly occupied by light work * Bladelet: for thrusting by hafting style

tools. * Burin: scraping bone/antler/ivory
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* Pick: for graving/cutting bone/antler or wood
» End-scraper: for scraping hide
* Notch: for scraping bone/antler/ivory

Fig.10 presents the data of relative frequency on utilized
materials of lithic artifacts from the cultural layer 3 and 4
at the Kharga-5 site. In the cultural layer 4, wood working
is outstanding. In opposite, bone/antler/ivory working
occupies in a certain extent in the cultural layer 3. This
indicates that context of lithic usage was different in each
layer. From the technological aspect, there is no apparent
difference between cultural layer 3 and 4, but it is probable
that two distinct functional contexts are suggesting two
different episodes. Because only small areas were already
excavated, this hypothesis is regarded as the perspective
for further analysis.

EXPLANATION OF THE TOLBOR CACHE SITE
RESEARCH

In general, stone tool caching behavior was an activity to
store lithic resources in landscape. The Tolbor cache feature
was found in 2010 in the Tolbor river valley in the northern
part of Mongolia. This is the first Palaeolithic cache ever
found in Mongolia. 57 big and middle size flakes were piled
up. The assemblage of cache comprises retouched flakes,
notches and flakes. There is no typical tool, chip and core.
The date of the cache belongs to LGM probably (25,000-
18,000BP).

Lithic artifacts excavated from Tolbor cache site are
exhibited in Fig.11. No.5 shown at the lowest on the left
side in Fig.11 is about 10 cm in length. Notched retouch is
recognized on each artifact. “Why were they formed such
shape?” This is the first problem to be understood from
functional aspect. Furthermore, “whether utilized tool was
contained or not?” is an important factor for evaluating the
meaning of cache.

FUNCTIONAL ANALYSIS OF THE TOLBOR CACHE
ASSEMBLAGE

Objects of use-wear analysis were selected by
recognizing micro-flaking under low power observation.
Four artifacts retain use-wear traces on retouched edges
(Fig.12, Tab.3). It is practically difficult to identify the precise
worked material when polish did not develop because of
its short term usage. All the polish is recognized as type B.
And all of them are used slightly. In other word, they are
light work tools. Directions of striations are chiefly vertical
and parallel. These use-wear patterns insist that some lithic
tools were used for wood scraping or cutting. It is supposed
that notched retouch was formed to have made utilized
edge. In the case of the Tolbor Palaeolithic cache on open
site, some used lithic tools were contained in the cache
feature accompanying with many unused flakes. This is
very important fact for understanding the meaning of cache.
Cache was supposed to have been constructed for repetitive
occupation.

Similar cache features were discovered in Northeastern
Japanese archipelago, for example, pit 2 at the Nogawa
site (Kanomata 2010). Location of the site is measured at a
distance of 40 km from the nearest source of stone material.
In pit feature 2, seven scrapers, a spatula shaped tool and
about 40 flakes were piled up inside. The average weight of
flakes in pit 2 is about 33 g. Sizes of flake are suitable for
making tools as scrapers. Functional analysis revealed that
3 lithic tools were utilized. The cache is thought to have kept
for repetitive occupation accompanying by organized system
of mobility strategy over the landscape. Cache pit 2 at the
Nogawa site has similar characters to the Tolbor cache.

FURTHER PROSPECTS

The results of microwear analysis conducted in this study
bring a new understanding of relationship between form and
function of lithic tool of northern Mongolia.

The paper present a case study analyzed from the

artifact No. tool type utilized edge [ polish type [ striation | information
54 notch notcged edge B? vertical wood?
22 notch notcged edge ? vertical ?
12 notch unused
29 notch notcged edge B? vertical wood?
7 retouched flake | retouched edge B parallel wood
44 notch un-used

Tab.3 Result of functional analysis of lithic artifacts at the Tolbor Palaeolithic cache site.
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5(29)

Fig.11 Lithic artifacts excavated from the Tolbor cache site.

Scale=50%
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1: B type polish (x400)

2: abrasion with parallel

striation (x200)

3: B type polish with parallel 4: B type polish (x400)

striation or bright spots (x200)

) 6: B type polish with vertical
striation (x400)

5: B type polish with vertical
striation (x200)

7: B type polish with vertical 8: B type polish with vertical

striation (x200) K1/54 Scale=50% striation (x400)

Fig.12 Use-wear of lithic artifacts at theTolbor cache site.
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viewpoints of typological, technological, and functional
aspects. The study of Kharga-5 site and Tolbor cache site
is the first challenge of use-wear analysis in Mongolia.
Because the 2™ term excavation will be held in 2013 at
Kharga-5 site, the further analysis of new artifacts is hoped.
When it becomes clear the distribution of concentrated
artifacts, we can discuss about distribution of used tools
and site structure. Moreover, it is expected to be understood
relationship between lithic tool functions and accompanying
organic materials. This information is helpful for us to
reconstruct relationship between lithic tools and used
materials precisely. It is better that experimental program is
carried out based on the environmental resources that would
have been available at the Kharga-5 site.

In addition, it is hoped to apply the theoretical concept of
“technological organizations” (Binford 1979) to the open-
air occupation at the Kharga-5 site, from the viewpoints of
microwear and site structure. Functional study will provide
insight info spatial utilization and site formation process.
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