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On Some “Early Palaeolithic”

— A Personal View

Seonbok Yi

Seoul National University

-. Preface

Despite decades of research, existence of the pre-Upper
Paleolithic evidence in Japan still remains controversial.
While it is now believed that Homo sapiens had reached the
archipelago some 35 to 40 thousand years ago (Sato et al.
2007), they seem to have appeared rather abruptly. So far,
the best possible evidence for their predecessor(s) is limited
to small amount of lithics. To some, they represent evidence
for the “Early Palaeolithic”, following Serizawa (1965), but
many are not willing to accept it. To them, they are not
artifacts at all, and, even if so, should be derived ones (cf.
Serizawa 2003).

In 2012, the current author had an opportunity to
observe some of these controversial evidence kept in the
Tohoku University. Thanks to the invitation from the Tohoku
University Museum, | visited Sendai as a visiting professor
of the museum between January 25 and March 1. During
the period, | was also introduced to the Aizawa Memorial
House and several localities on the foothills of the Akagi
Mountain. This paper is a brief summary report of personal
observations on some “Early Palaeolithic” evidence made
during the visit. Of course, it would not be necessary to
remind the readers that little can be expected in resolving
the controversy from this brief report.

The controversy cannot be settled without detailed
chronological and stratigraphic evaluation of the sites
and artifacts involved. Morphological and technological
assessment of the lithics alone cannot provide an answer.
For one thing, the poor quality of the raw material provides
an ample source for controversy. While participation in
the discussion of the issue requires one to understand
details of both the depositional context of the lithics and the
historiography of sites, the current author obviously does not
have such knowledge. As such, what is discussed here must
be regarded as a mere personal comment by an outside
observer based on a cursory observation of the evidence,
limited by the lack of detailed understanding of the data.

Evidence in Japan

-. Sozudai

One of the focal points of the author’s visit is to observe
lithics from the site of Sozudai in Oita Prefecture, Kyushu. In
some sense, Sozudai lies at the center of the controversy.
It also represents the best studied among the suggested
early sites, many of which were either destroyed without
sufficient study or known only from surface collection. For
example, localities on the foothills of the Akagi Mountain had
been destroyed before sufficient and satisfactory evaluation
of their stratigraphy and context was made, leaving many
questions unanswered and making Sozudai an exceptional
case.

Originally, Sozudai had been known as a key Jomon
locality of the Kyushu region. Then, in 1964, palaeolithic
layer was reported by the late Chosuke Serizawa, which
led him to suggest the “Early Palaeolithic” in Japan. Re-
examination of the site had not been made for almost
four decades since his testing. Then, in 2001 and 2002,
excavation was resumed by the Tohoku University team.
New excavations provided much needed information of the
site and the industry, thus, more is known about Sozudai
than any others.

Geography and stratigraphy of the Sozudai site as well
as the history of research are well summarized by Yanagida
and Ono (2007) and Yanagida (2011), whose English
summary is seen in Yanagida and Akoshima (2007, 2011).
To paraphrase these authors’ descriptions, Sozudai lies on a
coastal terrace developed along the southwest edge of the
Kunisaki Peninsula in northeastern Kyushu, commanding a
fine view of the Beppu Bay. The terrace is with an elevation
of about 35m above the sea level, making it a “middle level”
terrace formed after the last interglacial.

In consideration of such macro-stratigraphy of the site
as well as lithic technology and typology, Serizawa (1982)
concluded that Sozudai represents palaeolithic occupation
pertaining to ¢. 100,000 to 120,000 BP. However, the age
estimate needs to be refined. From a tephra analysis of the
Stratum 5, which is reportedly the main lithic layer of the site,
there was obtained a rather obscure estimate that it should
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be between about 50 to 110 ka (Soda 2007). But a single
OSL date of 2748 ka was obtained from the same stratum.
At the same time, Stratum 4 above it was dated to 30+3
ka and Stratum 6 below it produced dates of 3045, 32+3
and 35+4 ka. Although Stratum 7 was not dated, its reddish
color was regarded as suggesting a depositional episode
following the formation of the coastal terrace during the
Shimosueyoshi Transgression of the MIS 5e. Then, it might
be said that the lithic layer of the Stratum 5 could belong to
any period between c. 30 and 110 ka.

From the 1964 testing by Serizawa, there were recovered
a total of about 500 pieces of lithics from both excavation
and surface collection. Among them, 225 are from trench
P (Yanagida and Akoshima 2007). As they are from the
andesite gravel bed overlying the Tertiary bedrock, he
concluded that they must be the oldest palaeolithic evidence
in Japan, older than the Upper Palaeolithic ones commonly
found throughout in Japan, to propose the concept of “Early
Palaeolithic” which more or less corresponds to the Lower
Palaeolithic in continental Asia.

Lithics are mainly made of vein quartz and quartz rhyolite.
Serizawa characterized the industry as being made of
flake and crude core tools. The former was considered to
be manufactured from prepared cores, exhibiting “proto-
Levallois” technique, while the latter was made out of
tabular or round gravels. In describing the assemblage,
his classification recognized proto-handaxe, proto-
ovate, rhomboid, pick, chopping tool, chopper, point,
disc, prepared core, flake and hammer stone as major
types. From technological point of view, the industry was
viewed as dominated by alternate flaking and “twin-bulbar
percussion”. He suggested the industry is comparable to
the artifacts known from Fujiyama and Gongeyama, but
older than them. Also, he believed that the industry exhibits
archaic features comparable to Zhoukoudian Locality 1 in
China and the Patjitanian in Java in terms of technology,
lithic morphology and the overall assemblage composition.
Thus, the Sozudai industry should be included in the Lower
Palaeolithic tradition of continental Asia, and it is at least
100,000 years old. Such age estimate was supported by
geological interpretation of the terrace that the site sits on as
summarized above.

His proposal for the “Early Palaeolithic” for Sozudai was
not accepted kindly despite some positive response from
outside of Japan (e.g., Bleed 1977). Bleed’s assessment of
the Sozudai evidence is mainly based on experimentation,
and he suggested that morphological characteristics of
the lithics, although crude, fall within the expected range
produced artificially. However, his conclusion hardly gained
audience in Japan. For example, in the preface of the
special edition of the Kogogaku Janaru(The Archaeological
Journal) dedicated to Early Palaeolithic research in Japan,

the editor states explicitly that, despite positive opinions by
foreign researchers, many Japanese researchers for the last
40 years had maintained their negative opinions, and spells
out names of the opponents (Esaka 2003).

In addition to the problems related to the age estimate
of the industry, the main source of such criticisms in Japan
has something to do with difficulty in identifying artifacts
from geofacts. Excavations made in 2001 and 2002 were
conducted with an anticipation to give answers to the
controversy. In 2001, there were collected 473 pieces
considered to be of “Early Palaeolithic”. Lithics were
classified into choppers, chopping tools, bifaces, proto-
burins, pointed tools, awls, burins, tranchets, notches,
scrapers, base-retouched tools and piece-esquillees as well
as cores and flakes. It is suggested that the assemblage
is dominated by small tools, most notably scrapers (73
pieces). In 2002, 846 pieces of lithics were collected. In
addition to 79 flakes, 112 chips, 34 cores and 1 hammer
stone, there are choppers, chopping tools, bifaces, pointed
tools, notches, proto-burins, scrapers and piece-esquillees.
Although raw material is dominated by vein quartz and
quartz rhyolite, most interesting is the occurrence of fine
grained quartz, agate and possible obsidian from Himejima
Island some distance off the coast (Yanagida 2011:87).

Despite all these efforts, it appears that the published
accounts alone have not succeeded in expelling the doubts
surrounding Sozudai. Clearly, crudeness and irregularity of
the shape of the lithics are confusing, providing an ample
room for disagreements. Also, regardless of the differences
in opinion for the samples, there seems to be a lack of
coherence in the classification of the lithics provided. That
is, the lithic typology originally suggested by Serizawa
and refined in later reports does not seem to be devised
systematic enough for the others to follow to reach the same
conclusion. Some tool classes are not defined clearly while
others are defined in a rather idiosyncratic way. Despite self-
serving evaluation of foreigners’ comments by Serizawa
(2003), the lack of enthusiasm about Sozudai samples vis-
a-vis Hoshino in the comment by Keates (2003) seems to
mean that perhaps many feel the same way.

As far as my observation is concerned, many “edge-
retouched” pieces appear heavily weathered on their
surface. As the weathering seems to have had occurred
after the lithics were shaped as they are now, one may
wonder how come only the edge part could have survived
the weathering process. Closely related to this question is
the possibility that raw materials for many of such pieces
are vein quartz or rhyolite, not finer crypto-crystal rocks, and
have inclusions of uneven size and hardness. Then, there
is always a possibility that “retouches” on them might have
resulted from differential removal of the parent rock material
by natural forces as much as from human intervention.
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Related to this observation, many pieces made of white
quartz, which is the best raw material among the observed
samples, tend to lack clear flaking scars, whether artificial
or natural. Instead, their surface tends to appear “smooth”,
lacking sharp ridges from removal of flakes. Such condition
seems to suggest that they had been subject to some
degree of “rolling” before or during deposition. Also, it might
mean that natural agents could not leave “retouches” on
harder material while making scars on softer materials of
uneven quality. If that is the case, it is not surprising that
some retouched pieces made of “chert”, which might rather
be grayish vein quartz, demonstrate sharp edges despite
they appear to have been “rolled” heavily.

Then, it looks to me that the overall assemblage
composition and morphological and technological
characteristics of individual specimens do not demonstrate
regularity as expected for a palaeolithic industry. Crudeness
of the raw material alone cannot explain observed traits. To
be artifacts, there should be seen more evidence indicative

of selective behavior in terms of technique of manufacture
and raw material exploitation.

On the other hand, however, there do exist pieces which
appear to be genuine artifacts, especially among those
made of fine quartz (Figure 1), including pieces on display in
the Tohoku University Museum. The same can be said about
the “chopping-tool” made of the “Himejima obsidian” (Figure
2). If petrology and stratigraphic provenance of the latter are
confirmed, there is little reason not to believe the existence
of “Early Palaeolithic” at Sozudai. For now, we need to wait
for more solid evidence to reach the conclusion.

-. Hoshino and Mukoyama

In 1999, | had spent an hour in the storage space of
the old museum building of the Tohoku University while
participating in a conference in Sendai. At that time, | was
very much struck by the fact that many of the pieces from
the sites of Hoshino (Serizawa [ed.] 1967) and Mukoyama

Figure 1. “Pointed-tool” from the Stratum 4, Sozudai
(after Yanagida and Ono 2007, Plate 14).

Figure 2. “Chopping-tool” from the Stratum 6, Sozudai
(after Yanagida 2011, Fig.8-3).
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(Serizawa 1980) may find their counterparts in Korea
at such site as Pyeongchang-ri (Pyongchangni). There,
excavation of 1998 produced crude pieces from below the
Aira-Tanzawa (AT) tephra, a well-known marker volcanic ash
in East Asia (Yi et al. 2000). In essence, the assemblage
demonstrates that, despite apparent irregularity of the
shape, many selected flakes and chunks were utilized and
demonstrate use wear. Also, certain common tool types may
be defined despite generally irregular shape of the pieces
which seemingly reflects opportunistic exploitation of the raw
material. New observation of the Hoshino and Mukoyama
samples made in 2012 generally confirmed the previous
conclusion.

It is of course beyond the author’s capability to discuss
how old these sites really are. Nevertheless, given the
stratigraphic profile of the trench E at Hoshino site (Serizawa
2003: Figure 5), those from below the Cultural Layer 4
should be of the “Early Palaeolithic”. | observed pieces from
Layer 6 of Hoshino. According to Serizawa (2003), from
above this layer, there are known two fission-track dates of
44,000+4,500 and 42,000+9,000 BP while the one below
produced dates of 56,000+11,000 and 59,000+9,000 BP.

For the Layer 6 samples, while Serizawa defined such
types as handaxe or chopper, it is difficult to determine
whether some large pieces are true artifacts. Also, it seems
doubtful whether there are pieces classifiable as handaxe
or chopper. It is also difficult to conclude that “cobbles”
were intentionally split although their edges demonstrate
possible modification from use. Despite these problems,
nevertheless, there are small, irregular-shaped pieces with
clear and convincing indication of use wear. There seems to
be little reason to suspect that such marks were produced
naturally.

For Mukoyama, observation was made with some 50
pieces collected from Cultural Layer 8, 6, 4 and 3. As Layer
3 is identified as the so-called Black Band lying below
the AT, all of the lithics observed should be of the “Early
Palaeolithic”, especially those from Layer 8 and 6. For
most of these samples, regardless of differences in opinion
regarding their classification and typological designation,
they appear to be retouched and/or modified, not geofacts.
One can only regret that the site was destroyed long time
ago so that we need to wait for future discovery of similar
site.

-. Gongeyama, Kiribara, Yamanoderayama and
Fujiyama

The most surprising realization from the visit is that, in
relation to the controversy surrounding “Early Palaeolithic”,
so little attention has been paid for so many years to lithics
collected from the foothills of the Akagi Mountain at such

localities as Gongeyama, Kiribara, Yamanoderayama
(lwajuku D) and Fujiyama (Aizawa and Sekiya 1988).
From what | have observed, for example, specimens from
Fujiyama (Aizawa and Sekiya 1988: Figures 39-41, 44-45)
and the famous Gongeyama “handaxe” and associated ones
must be genuine artifacts (Aizawa and Sekiya 1988: Figures
52-57). Such evaluation is possible for all of the samples
on display at the Aizawa Memorial House. Artifacts such as
shown in Figures 3 to 5 may find their counterparts among
many early assemblages on the Eurasian continent.

Significance of the Gongeyama specimens was already
recognized in the 1950s at least by one non-Japanese
archaeologist (J. Maringer 1956, 1957, von J. Maringer
1956). He compared them with the Hoabinhian artifacts,
which at that time was the best known Pleistocene evidence
in East Asia. Although he was limited by the knowledge
and perspective of the period, it was clear from his writings
that he understood their significance and tried to find their
affinities among the “pebble tools” of Southeast Asia. If more
aggressive, he might have found counterparts in Europe,
specifically, among the Middle Palaeolithic. Indeed, many of
the samples collected at Akagi localities demonstrate rather
archaic features. It is only unfortunate that no thorough study
has ever been made while the original sites are long gone.
Although it is now impossible to study their stratigraphy
and context of occurrence, however, they seem to suggest
that we are allowed to expect for more convincing “Early
Palaeolithic” evidence in future.

-. Fukui Cave

In the 1960s, the Tohoku University team led by Serizawa
found several large flakes from the Layer 15 of the Fukui
Cave in Nagasaki Prefecture, Kyushu. As the layer produced
a radiocarbon date of >31,900 BP (Gak-952), it has become
another potential candidate for the “Early Palaeolithic”
(Serizawa 1967). To me, in terms of overall shape and
technique of manufacture, the lithics appear to be genuine.
It will be highly unusual that such pieces had been formed
by natural process. Thus, what needs to be done is to collect
more specimens from the same layer and obtain clear dates
for their age.

While we may need to wait to learn whether the cave
contains “Early Palaeolithic” deposit, a recent testing in
the Area 4 of the nearby Nagoya Rock-shelter produced
early dates of c. 39 ka and >42 ka (Sasebo City Education
Committee 2010). The first date is from the Layer 9 and
associated with 4 andesite pieces and the second one is
from the Layer 10 with 3 pieces made of the same rock
(Figure 6). Although it is yet too early to conclude, these
dates certainly highlight the possibility to find more in
northwestern Kyushu area, which should be the first point of
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Figure 3. “Scraper” and “Chopping-tool” from Fujiyama
(Aizawa and Sekiya 1988, Figures 39-41).
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Figure 4. “Handaxe” and “pointed tool” from Gongeyama Locality 1
(Aizawa and Sekiya 1988, Figures 52, 53).

Figure 5. “Scraper” and “pointed tool” from Gongeyama Locality 1
(Aizawa and Sekiya 1988, Figures 56, 57).
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arrival for any migrants from the Eurasian continent during
the glacial period.

-. Concluding Remarks

It is hard to say with confidence that all of the suggested
candidates for the Japanese “Early Palaeolithic” are with
solid evidence in terms of lithic typology or the context of
discovery. It is also true that the age issue has not been
resolved. However, there is no reason not to expect the
existence of early materials there. After all, the archipelago
had been connected to the mainland Asia on and off so that
there had been plenty of chances for early hominids to move
into. Being covered by deep layers of volcanic materials,
perhaps such data are waiting to be found. Especially,
specimens from the Akagi Mountain area persuade us
convincingly that there will be found evidence for the “Early

Figure 6. Two andesite flakes from the Layer 9,Area 4,
Naoya Rock-shelter.

Paleolithic” and that perhaps the earliest evidence in Japan
would not be much different from neighboring areas. It would
be a surprise if the archipelago had been completely isolated
until it was occupied for the first time only 40,000 years ago
or so.
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Use-Wear Analysis on Palaeolithic Artifacts of Northern

Mongolia

GUNCHINSUREN Byambaa*, GLADYSHEYV Sergey**, TABAREV Andrei**,
KANOMATA Yoshitaka*** and KHATSENOVICH Arina**

*Mongolian Academy of Sciences, (Institute of Archaeology), **Russian Academy of Sciences, (Institute of Archaeology),
***Tohoku University, (Department of Archaeology) Japan ,corresponding author.

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
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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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Comparative research on the Late Paleolithic industries
between Tohoku and Kyushu regions in the Japanese islands
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Abstract. In this paper, | compared the Late Paleolithic industries between Tohoku and Kyushu
regions in the Japanese islands by observing the "Black Band" layer in these regions as a key layer.
The study shows that the obvious distinctions in lithic assemblages between Tohoku and Kyushu
regions appeared above the Black Band layer. However, the initial differentiation of the assemblages
between these regions seems to have started from the chronological phase within the Black Band

layer.
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Study on impact fractures observed on backed knives from the

Takakurayama site, Yamagata

Katsuhiro Sano*, Hong Hyewon*, Zhang Siyi*, Yoshitaka Kanomata*, Kaoru Akoshima?*,
Toshio Yanagida**
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Sendai 980-8576, Japan
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Abstract: This paper presents results of analysis of impact fractures observed on backed knives
from the Takakurayama site in Yamagata, Japan. A total of three excavations was conducted
between 2010 and 2012 and provides a large number of blades and modified artefacts, including
backed knives, endscrapers, and burins. These artefacts were discovered with burnt pebbles which
would suggest the location of fire use at the Takakurayama site.

The backed knives are divided into 6 subtypes, as |, Il, llla, Ilib, IV, and V, based on the techno-
typological aspects. Analyses of impact fractures as well as tip cross-sectional area (TCSA) and
tip cross-sectional perimeter (TCSP) of the backed knives indicate that the Subtypes (ST) llla and
IV contain projectile tips which were shot by using spearthrower. On the other hand, the ST I,
comprising large points, show the possibility that these points were used as thrusting spear tips or
throwing spear tips. The TCSA and TCSP values and impact fractures of the ST Il and ST Illb do not
allow us to interpret delivery methods and it should be examined that some of them were used as
processing tools.

This study implies that the hunter-gatherers occupied at the Takakurayama site employed different
hunting methods. Additionally, the fact that they would have used spearthrower provides us an
important insight into Upper Palaeolithic hunting systems in the Japanese islands.
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Fig. 1. Topographic map showing the locations of the Takakurayama site and of the related sites in the vicinity.
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Primary Impact fractures

A. Flute-like fracture B. Burin-like fracture

Diagnostic Diagnostic
C. Transverse fracture

C1. Feather termination

—>
C2. Hinge termination

—>
C3. Step termination

—>

C4. Snap termination

- FHFEE - EEE

H Burin-like fracture or s-shaped fracture
at medial portion

Semi-diagnostic

Broken after intentional retouch

w E’ Diagnostic

Temporal relationship between fracture
and intentional retouch uncertain or
no intentional retouch

v v Non-diagnostic

Non-diagnostic

Secondary impact fractures
D. Spin-off fracture

D1.Bifacial spin-off fractures
D2. Unifacial spin-off fracture > 6 mm

D3. Unifacial spin-off fracture < 6 mm

Diagnostic
Diagnostic

Non-diagnostic

BOSK IERMEEREE (Sano 2009)

Fig. 5. Diagnostic impact fractures (Sano 2009)
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Fig. 7. Boxplots of TCSA and TCSP values for arrowheads, darts, thrusting spear tips, and each subtype of the backed knives from the
Takakurayama site. Ethnographic data for arrowheads and dart tips after Thomas 1978 and Shott 1997. The TCSA boxplot for the

thrusting spear tips after Shea 2006.
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Chal. 47.1 17.5 5.0 4.15 2.69 43.8 377

BI1ER B 2XREAERL T VFEASEEMER. BK +1T7HFARR. FLRIF. SHS. EEEA. Chal: k8
Table 1. Attributes of the backed knives from the 1% and 2™ term excavations.
BK: backed knife, FL: flake, SHS: siliceous hard shale, Chal.: chalcedony
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Fig. 8. Frequencies of diagnostic impact fractures (DIF) by
subtype.

DIF 1: The ratio of specimens with DIFs

DIF 2: The total number of DIFs
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Fig. 9. Histogram of the observed fracture types by subtype.
Cr: crushing, A: flute-like fracture, B: burin-like fracture, C:
transverse fracture with feather(C1), hinge(C2), step(C3),
and snap(C4) terminations, D1: bifacial spin-off fractures,
D2: unifacial spin-off fracture > 6mm, D3: unifacial spin-off
fracture < 6mm.

Subtype N DIF 1 DIF 1(%) DIF 2
| 4 25.0% 4
11 10 B 30.0% 7
Ila 4 50.0% 12
b 7 0 0.0% 0
Y 11 2 18.2% 5
A% 3 0 0.0% 0
Total 43 10 23.3% 28
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DIF 1 : DIF Z#D&ERE, DIF2: BRI Nz DIF D&

Table 2. Frequencies of diagnostic impact fractures (DIF) by
subtype.

DIF 1: The number of specimens with DIFs

DIF 2: The total number of DIFs

Subtype Cr A B cr Ccz ©3 4 DI D2 D3
| 1 4 0 0 0 0 2 0 0 0
11 1 3 1 1 0 3 6 0 1 0
Illa 0 2 1 2 0 1 2 0 0 7
11Tb 1 2 0 0 0 1 1 0 0 0
v 0 0 0 1 0 1 11 3 1 4
\' 0 0 0 0 0 0 0 0 0 0
All 3 11 2 4 0 6 22 3 2 11

IR BHEINEN2ATOEE
Table 3. Frequencies of the observed fracture types by
subtype
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Plate 1. Backed knives excavated from the Takakurayama site.
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Plate 2. Backed knives excavated from the Takakurayama site.
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Plate 5. Backed knives excavated from the Takakurayama site.
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Plate 6. Backed knives excavated from the Takakurayama site.
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Plate 7. Backed knives excavated from the Takakurayama site.
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Plate 8. Backed knives excavated from the Takakurayama site.
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Plate 9. Backed knives excavated from the Takakurayama site.
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Plate 10. Backed knives excavated from the Takakurayama site.
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Plate 11. Backed knives excavated from the Takakurayama site.
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Plate 14. Impact fractures on backed knives from the Takakurayam site
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Plate 15. Impact fractures on backed knives from the Takakurayam site
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Introduction

From the perspective of the classical Processual
Archaeology, human culture can be investigated as a means
of extra-somatic means of adaptation to the environment
(e.g., Binford 1962). The spread of rice agriculture during
the Yayoi period to the northeastern parts of the Japanese
Archipelago entails grave theoretical importance from the
perspective. Adoption of rice cultivation included highly
developed technological complexes such as on-site irrigation
in environmentally mosaic-like mountainous terrains and not
always broad river basins during the earlier half of the Yayoi
period in northeastern Japan (Tohoku District). There had
been adoption of complex agricultural technology including
construction of rice paddies of small rectangle shape as well
as the annual cycle of organized cultivation techniques. In
addition, the various sets of cultural traits were also adopted
such as ground stone artifacts for agricultural settlements.
These stone artifacts consisted of representative axes and
adzes, and are termed as “ground stone tools of Asian
continental derivation”. They constitute an integral part of
human activities at the Yayoi settlements in most areas
of the Archipelago. The “Ishibocho” tool whose function is
investigated in the present article is a category of these
ground tools.

Across the Tsugaru Strait which lies north of Aomori
Prefecture, human groups in the Island of Hokkaido
remained basically as hunting, gathering, and fishing society
throughout the time periods which correspond to the Yayoi
Age in main islands of Japan (Honshu, Shikoku, Kyushu).

Such H/G/F culture is named as “Epi-Jomon Period” (Zoku-
Jomon jidai). Two contrastive life ways persisted between
Hokkaido and the northern part of Honshu, although
possibilities of incipient cultivation remain controversial.
The Tsugaru Strait had not been a barrier against cultural
transmission for most time periods from the Palaeolithic to
the pre-modern period. As the folk knowledge saying goes
until recent era, the Strait is “the salty river” (“shoppee kawa”
in local dialects) in terms of cultural trait complex diffusion.
During the Final Jomon period, the Kamegaoka culture
flourished in both sides of the Strait preceding the Yayoi
Age.

The beginning of rice cultivation in the Tohoku District
dates back to the Early Yayoi period of Japan. The discovery
of rice paddies of the Middle Yayoi period at the Tareyagani
site in 1981 (Aomori Pref. Board of Education 1985), and
those of the Early Yayoi period at the Sunazawa site in 1988
(Murakoshi et al. 1991), both located in Aomori Prefecture,
confirmed the adoption of actual rice cultivation on the
Tsugaru Peninsula which is situated at the northern edge of
the Honshu Island. During the Middle Yayoi period, stable
agricultural settlements were established in Tohoku District.
Especially, Yayoi villages in the Sendai Plain in Miyagi
Prefecture such as the Nakazaike-minami site (Sendai City
Board of Education 1996) and the Takada B site (Sendai
City Board of Education 2000) testified to developed
agricultural life ways from recent excavations. Abundant
wooden implements were also found.

The diffusion processes of the Yayoi cultural complex in
Japanese archipelago has been a major theme of research
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(e.g., Akazawa 1982 in English). For Tohoku District,
Suto has continued research on the theme and a major
achievement was published (Suto 1998). The regional
variations of Yayoi period settlements in Tohoku District
represent differential adaptive processes, and thus complex
combinations of subsistence and cultural traits need to be
investigated. During the Early Yayoi period, the typological
similarity of the Ongagawa style potteries from a number
of Tohoku sites (e.g., Suto 2000) exhibits a fine contrast
with diversified subsistence and settlement strategies
developed during the same period, including tendency for
combined economy in some colder and/or mountainous
areas of Tohoku. Takase (2004) synthesized researches
on the transition from Jomon to Yayoi with special attention
to social structure. In relational researches of economical
aspects and typological aspects of artifacts, the study of tool
function is essentially important. Reliable identification of
tools which were actually utilized for agricultural purposes
would shed light on the problem. Use wear studies would
play an important role in this line of research.

The present paper focuses on the function of Ishibocho
tools on the basis of high power microwear analysis. The
name Ishibocho literally means “stone kitchen knife”. It is
a historical name for Japanese archaeology, but from the
viewpoint of actual function, it is rather misleading. The type
was evidently used as rice reaping tools for annual harvest
at paddies. Tools of the same category are widely found in
continental China, Taiwan, and Korean Peninsula, during
the Neolithic and the Bronze Age. The origin of Japanese
Ishibocho was investigated in relation to Asian continent.
However, the actual method of its use has not necessarily
been fully investigated globally. The article verifies detailed
method of use on the basis of distribution and intensity
patterns of microwear traces on both faces of Ishibocho
artifacts.

Experimental replication of the tools clarifies the
developmental processes of a distinctive type of microwear
polishes called “corn gloss”. The result will also contribute
to differentiation of artifacts which were actually utilized
as harvest tools from tools of various other functions.
Throughout the Japanese Archipelago, various other types
of stone tools were used for harvest. It is important to
identify harvest tools and it is quite feasible to do so, based
on the hard evidence described here.

The sample and the method

The phenomenon of “sickle gloss”, or “corn gloss” was
recognized early in the history of stone tool function (Curwen
1930, 1935). The line of research was further synthesized to
understand the strong polish on the edge of Neolithic sickle
blades (retouched small blades) which were inserted to the

haft for the purpose of harvest, and general characteristics
of the “corn gloss” was described (Witthoft 1967). The corn
gloss is so strong that it is often observable with the naked
eye or with magnifying glasses. Keeley further integrated the
corn gloss phenomena with elucidation of microwear polish
in general. The polish was classified as a strong variety
of “plant polishes” (Keeley 1980). According to Keeley, it
exhibits the following characteristics (after Witthoft 1967,
and Semenov 1964), (1) very smooth texture and highly
reflective surface, (2) “fluid” appearances, (3) “embedded”
striations, and (4) “comet shaped” pits.

Tohoku University Microwear Research Team (TUMRT)
directed by the late Professor Chosuke Serizawa (Akoshima
2008) conducted a series of experiments in 1978 to 1980 to
confirm the variation of microwear polish which was reported
in Keeley (1977). Our team conducted a systematic program
of replicative experiments for shale (siliceous hard shale),
chert, and obsidian. It was confirmed that microwear polishes
produced on these Japanese materials were almost identical
with those on European flint (Kajiwara and Akoshima 1981).
However, it was pointed out that the correlation between the
polish types and the worked materials was not necessarily
exclusive to one another, but the correlation was probabilistic
(Serizawa, Kajiwara, Akoshima, 1982, Akoshima 1989). The
classification scheme of Tohoku University team has since
been widely adopted among Japanese researchers of high
magnification use-wear analysis (e.g., Aoyama 1999, 2009,
Harada 2005, Midoshima 2005, Yamada 2007, Takahashi
2007). The “corn gloss” is a part of “Type A” polish of
Tohoku Univ. classification scheme (Akoshima 1996 for
English explanation). The term “corn gloss” is used here for
convenience to denote the polish type which was observed
on the sample of Ishibocho.

The type A polish is not difficult to identify, compared
to other types of polish. Their characteristics are very
distinctive. The polish is produced as the result of surface
texture alteration. It is the transformation of rock surface
itself. It is neither an additive phenomenon of silica gel, nor
remnant residues on the rock surface. The polish is the
permanent change of stone surface structure, and thus it is
not erasable by washing or cleaning.

The above mentioned characteristics of the corn gloss are
ideal for identification of harvest tools of rice crop. Actually,
crude flake tools were also used for rice harvest and they
were identified on the basis of patterns of corn gloss (e.g.,
Harada 2003, Midoshima 2005). Reconstruction of the use
method of Ishibocho tools was carried out by the same
methodology as the case of flake tools in the Palaeolithic
period.

A total of 14 Ishibocho tools from Tohoku District were
selected for the present analysis. On the rice reaping
knives, Suto conducted a detailed and meticulous study of
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Tohoku District Ishibocho (Suto 2004). The samples which
were microwear analyzed here were actually a part of his
research objectives. It was highly labor intensive to observe
the entire surface of the large specimens. The sample here
is made up of 14 specimens as follows. (They are listed from
south to north in Tohoku District).

The Tenjinsawa site, Soma City, Fukushima Prefecture, 2
specimens.

The Nishinoda site, Natori City, Miyagi Prefecture, 1
specimen.

The Shimonouchiura site, Sendai City, Miyagi Prefecture, 2
specimens.

The Nabeta locality, Tomizawa site, Sendai City, Miyagi
Prefecture, 1 specimen.

The Izumizakimae locality, Tomizawa site, Sendai City, 1
specimen.

The Minamikoizumi site, Sendai City, Miyagi Prefecture, 4
specimens.

The Shikama burial mounds site, Shikama Town, Miyagi
Prefecture, 1 specimen.

The Shimizushita site, Oshu City (Isawa Ku), Iwate
Prefecture, 1 specimen.

The Yotsugoya site, Kosaka Town, Akita Prefecture, 1
specimen.

For the locational information and description of these
sites, please refer to Suto (2004). For the characteristics
of Ishibocho tools in Tohoku District, and description and
illustration of the samples above, also see Suto (2004). On
production processes of Ishibocho, Arai (2003) analyzed
cases at Takada B and Tenjinsawa sites.

A metallurgical microscope that is Olympus BHM type with

incident light attachment was used for the present analysis.
Cleaning of specimens was done according to the following
processes without using any brushes. 1) Hand wash with
soap and ordinary water. 2) Application of ultrasonic cleaning
of 150 W for 5 minutes, suspending the sample in the water
tub. 3) Hand wash again with soap water. 4) Application of
ultrasonic cleaning for 2 to 3 minutes. 5) Wipe with alcoholic
cotton (Ethanol) during each observation session. This is to
prevent finger grease from sticking on the surface which is
often misleading as “pseudo-microwear polishes”. Surface
treatment such as vacuum coating was not necessary.

Observation was conducted at the magnification of 100
X. Polishes always extend to a certain area of specimen.
Especially in the case of “corn gloss” on Ishibocho, the
polished surface appears in wider areas, compared to such
a case as scraping bone where the polish is localized to
the contact edge. Observation was carried out with an X —
Y movable stage of the microscope to cover the entire area
of the sample with movements of several millimeters. When
the corn gloss polish was found, the magnification of 200 X
was used for observation of detailed texture of the surface.
Both density of polish patches for the unit area and size
and texture of these patches were combined to produce the
distribution maps of each Ishibocho, according to the criteria
described below.

Characteristics of corn gloss on slate

Characteristics of corn gloss polish on slate rock are
basically identical with other rock types as flint or shale.
Once it is developed to the stage of “weak” described below,

[ o

Slight
Weak
Medium

Figure 1. Distribution of corn gloss on Ishibocho (reaping knife) from Nishinoda, Miyagi Pref.
(Numbers correspond to figure 2 microphotographs).
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(5) Nishinoda site, “

' Gl LY
(8) Minamikoizumi site, “huge corn gloss patches”

(7) Minamikoizumi site, “huge corn gloss patches”

Figure 2. Corn gloss on reaping knives (The scale bar is 200 microns. 400 microns in case of (3)).
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it is not difficult to differentiate between corn gloss and other
types of polish. It is also possible to differentiate it from other
micro-traces from manufacture, especially from grinding
polishes, based on experimental results. An interesting
example is a reaping knife discovered at the Iwanoiri site,
Marumori Town, Miyagi Prefecture (Figure 5, no.3 in Suto
(2004)). It is an unfinished Ishibocho as is known from half
pierced depressions, but entire surface was fully shaped and
ground. Two depressions were intended as string holes but
not finished. Microwear observation of the specimen only
exhibit grinding wears, but no corn gloss was found.

A notable difference between corn gloss polishes on slate
type rocks from which many Ishibocho tools were made and
those on other CCS rocks (crypto-crystalline silica) such as
flint, chert, and siliceous shale, is the development of patch
like polish structure in case of slate type sedimentary rocks.
Let us take an example of reaping knife from the Nishinoda
site (Figure 1). There are portions of different degrees of
corn gloss development on a single specimen and their
disposition is shown on the illustration. There are places
from very incipient developmental stages to highly affected
areas. The change of surface texture is gradual, and the
degree of development is classified into “none”, “slight”,
“weak”, “medium”, and “heavy”. They are shown in figure
2(1) to 2(6) for the reaping knife from Nishinoda. Figure 2(7)
and 2(8) are huge corn gloss patches on a reaping knife
from the Minamikoizumi site, Sendai.

Appearance of unused surface is quite similar to other
CCS rocks. Polishes from grinding during manufacture are
often observed, but its granular rock structure looks almost
identical with shale and chert. Corn gloss polishes first
appear as tiny shiny points in the granular structure. Small
shining points of less than 10 microns in diameter begin to
appear with a sharp contrast to surrounding areas. Then, the
shiny points grow into small patch like features. At the same
time, the density of polished points and patches per unit
area increases.

Development of gloss features brings a notable situation
where various shiny points and patches coexist in the same
portion, observable under magnifications. Polish patches
of different sizes from minute to large coexist in the same
area to be seen. In the case of chert and shale, “corn gloss”
polishes begin to develop with appearances very similar to
“wood polish”. They begin to develop from the very edge
of working blade and also from higher elevated portions of
granular structure. Then they extend into surrounding areas
gradually and the corn gloss finally covers overall affected
area (cf. Kajiwara and Akoshima 1981, figure 1 (2) (3)). In
the case of slate type sedimentary rocks, the process is not
uniform gradual developments of polished portion, but ii is a
collective formation of demarked patches of variable sizes.

A factor leading to non-uniform development of polished

surface is probably the structure of granular components of
the rock itself. Observation at high magnifications from 200
X to 400 X reveals differential appearances among patches
and non-affected granules. Adjustment of focusing dials of
the microscope also reveals that relatively elevated parts
produce gloss patches in higher density.

In summary, the phenomenon of corn gloss development
in case of slate type sedimentary rocks is defined as
increase of the number of polish patches per unit area and
enlargement of the size of polish patches. On the contrary, it
is not a phenomenon of increasing brightness of each patch
or the degree of smoothness of patch surfaces. Once the
patches are formed, even if they are tiny, their texture is very
smooth, their surface shape is flat, their surrounding edges
are rounded, their brightness that is light contrast is strong,
and patches are clearly demarked from their background.
Their brightness is similar between large and small patches.
It is not that more developed patches are brighter than
others.

Distributions of corn gloss polishes over both faces of the
reaping knife exhibit very informative patterns. The specimen
from Nishinoda (Figure 1) represents a typical pattern of
wear disposition brought from the method of use. The lithic
raw material is composed of high density darker color parts
and low density lighter color parts. The latter consists of
sandy rock type. The stone constitutes thin laminar structure
and the reaping knife was manufactured with its length in
the direction of the laminar structure. The difference of stone
quality is reflected in the degree of development of corn
gloss polishes as is seen in the distribution map. The lighter
color parts exhibit relatively heavier development of corn
gloss. It is evident from the case that the variation of rock
types generally affects the speed of polish development.
Figure 2(3) is a microphotograph of the border part of two
different laminar units. It is interesting that two different
stages of polish development are seen in the same photo.

When the tool is placed with its convex blade edge
down, areas of stronger polish extend toward the left part
of the body of reaping knife. The polish distribution is not
symmetrical between the left and the right. There is not
much difference between either face of the implement. That
is, the corn gloss is developed similarly on both surfaces of
the tool and the left part of the body exhibit stronger polish
on either face. This means that the implement was used in
“turn around” method repeatedly. The polish is extraordinary
weak around the two string holes on either face. The edge
of the convex blade shows weaker polish relative to the
body part. The units of grinding finish well accord with the
difference of polish strength along the blade edge on either
face. These distribution patterns are rather typical for most
Ishibocho tools, as we will see below.
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Developmental stages of corn gloss and striations

Developmental process of corn gloss is a continuous
phenomenon, but here the degree of polish strength is
classified into five stages, namely “none”, “slight”, “weak”,
“medium”, and “heavy”, based on the following criteria.
“None”; the stage where no polish is detected under the
magnification of 100 X.

“Slight”; the stage where the polish begins to form as tiny
points in low density. The diameter of each polish patch
generally does not exceed 10 microns. When they are
observed under the magnification of 200 X to 400 X, their
characteristic features as corn gloss barely begin to appear.
In case of stone implements which exhibit only this stage of
development, it is not always reliable to identify the polish as
being corn gloss.

“Weak”; the stage where corn gloss patches exhibit sporadic
distribution. When a frame of 1000 microns X 70 microns
is set on the surface of the tool, several pieces of corn
gloss patches of about 20 microns or larger in diameter are
detected within the frame. The frame is measured using the
scale in the eyepiece lens of the microscope. The size of
the corn gloss patches does not reach 50 microns in length
even for larger patches. However, the characteristic features
as corn gloss polish are observable at the magnification of
100 X.

“Medium”; the stage where corn gloss patches exhibit
grouped emergence. Within the same frame as above, 10
to 20 pieces of corn gloss patches of about 20 microns or
larger in length are detected. Larger patches in this stage
reach the size of 50 to 100 microns in length. Sometimes
they exceed 100 microns in diameter.

“Heavy”; the stage where the corn gloss polish covers all
over the observation area. This phenomenon is observed in
the case of siliceous shale experiments. However, there was
no implement of this stage in the present analysis. The most
notable example of strong corn gloss for Ishibocho is shown
in figure 2(7) (8). It is from the Minamikoizumi site. The huge
patches reach the size of several hundred microns. They
share the common characteristics as corn gloss in other
samples in the paper. The stone raw material is not slate,
but semischist .

Striations with corn gloss phenomena of Ishibocho need
special cautionary attention, because their manufacture
processes include broad application of grinding techniques.
In the present analysis, only those striations which
accompany with the surface of the corn gloss patches
are denoted as use-wear striations. They are fused with
smoothed flat surface of the patches themselves. They
show a distinctive appearance as if the surface looked like
swept with a brush, so to speak. The striations are extremely
thin, shallow and parallel. They are observable only at high

magnification of 400 X in most cases. This type of striation is
considered to form as a part of surface structure of polished
area. They generally indicate the direction of motion of the
working edge of the tool. The same sort of striae is also seen
on CCS rocks and they were called as “filled-in striations”
(Keeley 1980, p.60). In the case of slate, striations are
even more tiny and subtle. In the present specimens, only a
limited number of reaping knives retain the traces. Existence
and directional tendency could be recorded, but quantitative
evaluation such as density was not possible. Those
striations in the background area of polish patches were
not included in the analysis, because they may have been
the results of manufacture processes. Striations which are
on top of polish patches but are not integrated with surface
texture were not recorded as use-wear striae. Examples
are shown in figure 2(7) on the right side corn gloss patch,
running oblique together. They are “damage like grooves”.

Results

The results of microwear observation confirmed the so far
supposed use method of this category of artifacts. Figure
4 shows microphotographs for intensity degree “medium”
portions. They were taken at 200 X magnification. All the
use-wear polishes detected in the analysis were type A
of Tohoku University classification scheme (Kajiwara and
Akoshima 1981). The areas around the string holes were
also observed but no other types of polish were found.

The Tenjinsawa site (Figure 3 (1) (3))

Both implements show polish distributions mainly on
the lower parts of the tool body. Both have stronger polish
areas in the left half of the body. In the case of (1), there are
differences in intensity of polish, according to the laminar
structure of the stone material. Brighter color areas of sandy
rock stripe structure exhibit relatively stronger polish. At the
left part of face B (bottom), polish patches are found on the
edge part. On specimen (3), there are differences between
both faces, namely, face B shows stronger polish patterns.

The Shimonouchiura site (Figure 3 (2) (4))

Two faces of the implements show almost the same
degree of polish intensity. This is the same pattern for two
Ishibocho which were placed in a pit as grave goods. In
the case of (2), the stripe pattern of “medium” and “weak”
portions corresponds to the rock material lamination pattern.
Both implements exhibit stronger corn gloss in the lower part
of the body at the area adjacent to the edge. The edge parts
themselves do not retain strong gloss on the other hand.
The area surrounding the string holes show almost no polish
patches. Detailed microphotographs are shown in Suto and
Akoshima (1984). These two Ishibocho were repeatedly
used probably for many years with edge re-grinding
maintenance, before they were offered into the grave.
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(1) Tenjinsawa, Fukushima Pref. (2) Shimonouchiura, Miyagi Pref.

%&_‘_ e

(6) Shikama, Miyagi Pref.

Figure 3. Distribution of corn gloss on reaping knives (Numbers correspond to figure 4 microphotographs).
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(7) Nabeta, Migragi Pref. (8) Nabeta, Miyagi Pref. 0 200 u
J

Figure 4. Corn gloss on reaping knives (Intensity is “medium” for all 8 microphotoraphs).
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The Nabeta locality of Tomizawa site (Figure 3 (8))

The implement does not show stronger polish generally,
but the distributional pattern of corn gloss is recognized. The
tendency of relatively strong polish area in the left half of
the lower portion of tool body applies. The back side and its
edge area of tool in the left half also show considerable corn
gloss. The thin line below the left string hole is a linear area
of peculiar rock material.

The Izumizakimae locality of Tomizawa site (Figure 5 (5))

This is a broken reaping knife, and it is not possible to
compare between the left and the right part. However, the
tendency of stronger corn gloss in the lower portion of the
tool body is recognized. Relatively weak polishes along the
working edge on face A (top) and the fact that it demarked
the ridge of grinding finish line indicate the maintenance
behavior of edge re-grinding. Detailed microphotographs are
shown in Akoshima and Suto (1984).

The Minamikoizumi site (Figure 5 (1) (2) (3) (4))

Implement (1) shows stronger polish on face B (bottom),
and it is more eminent in the left half of the lower portion
of tool body. The back part also exhibit considerable corn
gloss. The area around the string holes shows very little
polish.

Implement (2) is made of semischist rock type. The corn
gloss is extraordinary strong on face B. A wide area is
covered with “medium” and partially even stronger polishes.
It is noteworthy that there are groups of “huge corn gloss
patches” as are seen in figure 1 (7) (8). The areas along the
edge also retain developed polish parts on both faces of the
specimen.

Implement (3) exhibits polished areas along the back side
of the right half of tool body. However, the polish is stronger
in the left half of the body. Along the edge of the right half,
corn gloss is weaker on either face.

Implement (4) also shows the pattern of concentrating
onto the left half of the tool body, but there are polished
areas along the back side as well. The area along the edge
exhibits polishes in the left half of the tool. The string holes
of this Ishibocho are made asymmetrical to the tool shape.
They are not in the central part, but the development of corn
gloss is similar between two faces.

The Shikama burial mound site (Figure 3 (6))

Portions of developed polish distribute irregularly. The
tendency to the left half of body and weakness along the
edge is recognized. Stronger polished areas exist in the
lower portion of central part of the tool body on face B. The
“none” polish area in the left half of the body on face B is a
peculiar step flaked part of the rock material.

The Shimizushita site (Figure 3 (5))

The corn gloss polish is eminent in the lower portion
of the central part of the body. The degree of polish
development over both faces very well corresponds to the

stripe laminar structure of the raw material rock and the
units of grinding finish ridges. Some parts of this implement
are not observable due to a certain substance sticking to the
surface.

The Yotsugoya site (Figure 3 (7))

This is a broken Ishibocho, and it is one of rare cases
discovered in Akita Prefecture. Some corn gloss polishes
are found in the left half of the tool body. They are of “slight”
and “weak” stages of development.

Discussion

Consistent patterns of corn gloss distribution are observed
on all the Ishibocho implements of the Yayoi period from
Tohoku District. The microwear patterns indicate actual
method of use in rice crop harvest activities. There is
certain variability in the intensity of polishes, some variable
appearances from raw material quality, and differences
between two faces of the tool. However, the distributional
pattern of corn gloss exhibits a strong tendency, from
repeated use in the same manner, toward a general
use-method of this type of curated technology (Binford
1979). The actual behavior of harvest is un-ambiguously
reconstructed.

General patterns of use-wear on Ishibocho are
summarized as follows.

(1) The corn gloss polish does not necessarily develop in
a uniform pace and manner from the edge portion to the
wider surface of the implement. The formation and resultant
distribution of the corn gloss are influenced by at least three
factors. They are the quality of lithic raw materials, or raw
material characteristics of the particular portion in case of
laminar rock structure, the degree of contact and intensity
with the worked materials that were exclusively rice crops,
and disappearance of corn gloss as the result of re-grinding
of convex edge parts for rejuvenation of the sharp working
edge.

(2) In case of rock types with laminar sedimentary structure,
generally whitish portions of sand stone quality exhibit
relatively stronger corn gloss development, relative to dark
color portions.

(3) Two faces of Ishibocho do not show much difference
in the degree of corn gloss development. Both faces are
similarly affected with corn gloss phenomenon generally. In
the meantime, the distribution patterns of polish on either
face are consistent in that the left half of either face is more
affected compared to the right half. There is no “ventral” or
“dorsal” face for Ishibocho which is a ground finished stone
tool, and the implement was repeatedly used by the “turn-
over” method.

(4) When the implement is placed with its convex edge
part down and its back up, the left half of the body exhibits
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much stronger polish development, as mentioned above.
This characteristic distribution is the most eminent pattern of
polish.

(5) The polish is usually strongest on the lower part of the
implement body. The edge part itself is rather weak. The
corn gloss is often very faint along some portions of the
working edge. In such cases, the contrast between the edge
and the lower part of the body is sharp. The lines between
grinding finish units in manufacture are often the border of
polish strength. Thus, it is evident that the edge parts were
frequently re-ground, leading to disappearance of corn gloss
polish. The re-grinding behavior is well represented in one
fragment of the edge part of Ishibocho from the Shikama
tumulus (burial mound) site. A microphotograph is shown in
figure 4(6). The broken edge still retains intense corn gloss

polish.

(6) The back part side that is the opposite side of the edge
often exhibits well developed polishes. However in those
cases, the lower portions of the body in the left half generally
exhibit even stronger polishes than the back part.

(7) The portion around two string holes does not show
polished areas generally. Even in cases where the back
side and the upper part of the body close to the back exhibit
polish development, the string holes are surrounded by very
intact areas where polish is faint or sometimes none. This
pattern indicates that the area around two string holes is the
place where direct contacts with rice crops were prevented,
even when the Ishibocho was repeatedly utilized.

(8) Striations are not always evident even on the edge
portion, but when they are existent it is a pattern that they

@

Figure 6. Reconstruction of use method of reaping knife.
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run perpendicularly to the edge line. They are minute
striations which are fused with the corn gloss surface texture
on patches.

(9) From above observation results, it is very certain that the
implement was used in a way where the motion was exerted
perpendicular to the edge line, and the left part of the body
was mainly in contact with the worked materials, with more
pressure on one face of the two.

It is concluded with confidence that the actual method
of the use of Ishibocho was like figure 6(1)(2). The method
was picking off the ears with the right hand, the thumb being
placed on the stalk below the ear. Some other fingers were
in the ring of string which was tied through two string holes.
The Ishibocho was turned over repeatedly, but the method
of use remained the same, thus resulted in the symmetrical
distribution of corn gloss polish on both sides.

The Ishibocho of the Yayoi period was an integral part of
ground stone technology of the Asian continental derivation.
It is a part of complex agricultural technology and also
represents a category of “curated tools” in terms of the
“organization of technology”, in the sense of Binford (1983).
Further investigation is necessary to identify other lithic tool
categories which were also used for harvest activities, even
where the typological Ishibocho and other ground tools of
continental derivation are lacking in the lithic technology, but
cultivation and harvest was a part of their annual life cycles
in complex mosaic like adoption of new cultural traits relating
to plant food production by human groups in northeastern
parts of the Japanese Archipelago.
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