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Obsidian in the natural resource environment:

a methodological perspective

Akira Ono

Abstract
The interaction between natural environment and prehistoric humans will more adequately observe in the
setting of “humans —natural resource environment,” in conjunction of lithosphere, and the floral and faunal
sphere. This paper discusses on accurate methodological issues on the recent obsidian analysis, with particular
emphasis of standardization of geologic source samples among different countries and laboratories. Uniqueness
of obsidian both on geological and archeological lies in the high potential of analytical availability, and this
raises clear the requirement of international networking cooperation for the future research prospects.

Keywords: natural resource environment, obsidian, provenance analysis, sampling standardization
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Variability of “circular settlements” in Central Japan
and the dispersal of modern humans

Kazutaka Shimada

Abstract

Circular settlements show a settlement landscape in which coexisting lithic clusters are arranged in a circu-
lar pattern. This patterning has been widely observed in eastern Japan, particularly on the Kanto Plain in the
restricted time range between ca. 35-30 thousand years ago. The reconstruction of human behavior surrounding
circular settlements is considered to be important for understanding the adaptational processes of modern hu-
mans in the palaeo-landscape of MIS 3. This paper describes and evaluates the variations and mutual relation-
ships observed among 37 circular settlements distributed in the Kanto Plain, which were examined through five
attributions. Grades 1 and 2 demonstrate a continuous addition and reduction in the number of >60 lithic work-
shops. Grade 3 is similar to grade 2 in terms of size and spatial patterning of workshops, but displays a non-
linear increase in the number of lithic artifacts. The most distinctive feature in grade 4 is the large size of the
settlement landscape owing to a non-linear increase in the number of lithic clusters, although the individual
sizes of lithic clusters are equivalent to those of grade 2. Grades 1 and 2 are the most common settlement types
and likely reflect the frequent meeting and parting of mobile hunter-gatherers. The extraordinary quality and
quantity of stone working of grade 3 implies a more intensive labor investment for the procurement of specific
natural resources. It is likely that grades 1, 2, and 3 reflect different aspects of a chain of human behavior. Grade
4 is attributed to the final stage of circular settlements and likely served a social role to relieve tension resulting
from population pressure on natural resources and/or social environments. The circular settlements will pro-
vide useful clues for MIS 3 problem in the Paleolithic studies, that is first peopling of the Japanese Islands.

Keywords: circular settlements, early Upper Paleolithic, MIS 3, modern human dispersals
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Emergence period of pottery
in the lower Amur River Basin, Russia (1):

Preliminary report of the excavation
at Oshinovaya rechika 12 site in 2010

Jun Hashizume, Kazunori Uchida

Igor Y. Shevkomud, Maxim V. Gorshikov
Svetlana F. Kositsyna, Ekaterina A. Bochkaryova
Akira Ono

Abstract

The Osipovka culture complex contains some of the earliest pottery discovered anywhere in the world. Not
only that, Oshipovka culture complex is an important case study of the relationship between environmental
change and human behavior in the transition period from Pleistocene to Holocene. The goal of the study is to
examine human behavior as determined from the Oshipovka culture complex. The purpose of this paper is to re-
port on the results of our investigation so far in this area.

Since 2010 new excavations have been carried out at the Oshinovaya rechika 12 site by a joint Russian-
Japanese research team. This site is located on the terrace near the confluence of the Ussuri and Amur Rivers
in Far East Russia. The excavation revealed six layers. Layer 4 to the top of layer 5 holds the artifacts of
Oshipovka culture complex. Pottery fragments and more than 300 lithic tools have been excavated including
bifacial points, various type scrapers, ax-shaped tools, unifacial tools and flakes. Microblade and microcore has
not been excavated at this site.

This new research expands the scope of information about site formation process and lithics reduction proc-
ess of the Oshipovka culture. These issues require further study.

Keywords: lower Amur River Basin, Osipovka culture complex, Pleistocene-Holocene transition, Oshinovaya
rechika 12 site
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Microblade-equipped hunters:
their litho-technical management
and supply-demand situations of obsidian resources

Takashi Tsutsumi

Abstract

This paper discusses the supply-demand situations of obsidian resources and litho-technical management
of microblade-equipped hunters during the last stage of the Upper Palaeolithic, corresponding to the latter
half of Oxygen Isotope Stage 2 (OIS2). The areas studied are the Shinshu, Amagi-Hakone, Kozu Island and
Takaharayama areas, where obsidian resources are distributed, as well as the Central Highlands, Kanto Plain
and Hakone-Ashitaka mountain base areas, where the obsidian from such resources was supplied and semi-
conical microblade core industries are found. On the basis of more than 8,000 sets of geologic source analysis
data obtained from 50 sites of such industries, this paper discusses the exploitation of obsidian for each resource.
The obsidian from the Shinshu resource was supplied to the Shimotsuke, Shimousa, Musashino and Sagamino
areas on some level but was not well supplied to the Hakone-Ashitaka mountain base area. In contrast, the great
majority of the obsidian supplied to the latter area was from Kozu-Onbase Island. On the other hand, about 30%
of the obsidian supplied to the Yadegawa site in the Central Highlands was from Kozu-Onbase Island, suggest-
ing transport of obsidian on a route along the Fuji River, which may be called the Fuji River Corridor. Although
it was not widely used, the obsidian from the Takaharayama source was supplied to the Shimotsuke and
Shimousa upland areas. The obsidian from Amagi-kashiwatoge was only locally supplied to the Sagamino and
Nagai upland areas during the microblade period. The obsidian from each resource had specific litho-technical
management approaches according to different raw material characteristics. The obsidian from Wadatoge was
transported as raw material to consumption sites and then divided into pieces to make preforms; the stone tools
found are often characterized by platform trimming and platform rejuvenation. The obsidian from Amagi-
kashiwatoge was transported to consumption sites as raw material and then pre-forms with natural surfaces
were created; the stone tools found are characterized by the absence of platform trimming and platform rejuve-
nation. The obsidian from Kozu-Onbase Island may have been transported as flakes, and the stone tools found
are often characterized that the platform sets on broken section of flakes and common on platform rejuvenation.
This study on microblade industries shows an instance that litho-technical management approaches and Tech-
nological Organizations vary with different resource environment and raw material characteristics even for the
same type of material, i. e. obsidian.

Keywords: microblade-equipped hunters, supply-demand situations of obsidian resources, geologic source
analysis, semi-conical microblade core industry, litho-technical management
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The patterns of obsidian exploitation
in the late Upper Pleistocene of the Russian
Far East and neighbouring Northeast Asia

Yaroslav V. Kuzmin”

Abstract

An overview of obsidian provenance studies in the Russian Far East and adjacent Northeast Asia is given for
the Upper Palaeolithic and Initial Neolithic cultural complexes (ca.9,000-20,000 BP). Two main analytical tech-
niques, Neutron Activation Analysis and X-ray Fluorescence Analysis, were employed to assemble information on
the geochemistry of ‘geological’ and ‘archaeological’ obsidian from Primorye [Maritime] Province, the Amur River
basin, Sakhalin Island, and Kamchatka Peninsula. Based on the data obtained, the main sources of obsidian were es-
tablished. In Primorye, obsidian was used mainly from two sources, the Basaltic Plateau and Paektusan. In the
Amur River basin, the Obluchie Plateau source supplied obsidian along with the Basaltic Plateau; a source called
“Samarga” with an as yet unknown location was exploited to a limited extent only. On Sakhalin Island, the
Shirataki source group was the main location for obsidian acquisition. In the Kamchatka Peninsula, obsidian from
two-to-six sources was exploited at ca. 9,000-11,300 (14,300?) BP. Two of the most striking features revealed by ob-
sidian provenance studies in the Russian Far East are: 1) the existence of long-distance (more than 300 km between
source and utilisation sites) obsidian transportation and/or exchange networks in the Upper Palaeolithic, since at
least ca. 19,000 BP; and 2) the use of multiple obsidian sources by Upper Palaeolithic populations, including ‘remote’
sources and despite the proximity of ‘local’ obsidian deposits. These peculiarities demonstrate diverse patterns of
obsidian acquisition and use in the early prehistory of the region.

Keywords: obsidian, provenance, long-distance transport, Upper Palaeolithic, Initial Neolithic, Russian Far East,

Northeast Asia

Introduction

The use of high quality volcanic glass (. e., ob-
sidian) as a raw material by prehistoric people in the
Russian Far East (including Primorye [Maritime]
Province, Amur River basin, Sakhalin Island, and
Kamchatka Peninsula) was known to natural sci-
ences’ scholars in the second part of eighteenth
century (e. g, Krasheninnikov 1972 [1755]) and the
late nineteenth-early twentieth centuries (e.g.,
Polyakov 1884; Jochelson 1928). During the begin-
ning of large-scale archaeological research in the
1950-60s, obsidian was found in the Upper Palaeo-
lithic and Initial Neolithic contexts of the Primo-
rye and Amur River basin (Ganeshin and Oklad-
nikov 1956; Petrun 1956, 1959; Derevianko 1970).

However, the scientific study of volcanic glass
provenance from archaeological sites in the Russian
Far East was virtually non-existent until two dec-
ades ago, with a brief mention only of obsidian pres-
ence in assemblages in the 1960-90s (e. g., Yoshizaki
1963; Andreyev 1964; Okladnikov 1965; Dikov 1968;
Chard 1974, 94; Butyulina 1981; Kuznetsov 1996;
Vasil'evskiy 1998). After the first attempts of obsid-
ian analysis from Sakhalin, Primorye, and the Lower
Amur River basin conducted in the 1980s, which
were based on inconsistent methodology, specula-
tions were drawn about the origins of obsidian
artefacts (e. g., Vasil'evskiy 1998, 290; Vasil'evskiy et
al. 1982, 96; Vasil'evskiy and Gladyshev 1989, 101-2;
Golubev and Lavrov 1988, 128-9; see also Kuzmin
and Popov 2000, 10-1). However, no reliable (by
modern standards) data on the obsidian sources of
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prehistoric cultural complexes of the Russian Far
East were generated prior to the early-mid 1990s (see
Kuzmin 2010, 149).

In 1991-2, a research programme for the determi-
nation of sources for obsidian artefacts in the
Russian Far East was initiated by the author in co-
operation with colleagues from Russia, USA, Japan,
and Republic of Korea (South Korea). After pilot
studies, conducted on the basis of modern analytical
standards in obsidian provenance (e.g., Williams-
Thorpe 1995; Glascock et al. 1998) and completed in
the mid-1990s (Shackley et al. 1996; Glascock et al.
1996; Popov and Shackley 1997), basic data on
sources of archaeological obsidian in Primorye and
Sakhalin Island were published in detail in the
late 1990s—early 2000s (Kuzmin and Glascock 2001;
Kuzmin and Popov 2000; Kuzmin et al. 1999, 2002a,
2002b). Later on, more information about particular
regions of the Russian Far East and neighbouring
Northeast Asia was released (Popov et al. 2005;
Glascock et al. 2006; Kuzmin and Glascock 2007;
Kuzmin et al. 2008). Now the main sources of ar-
chaeological volcanic glass in the Russian Far East
are securely established (Figure 1).

In this review, the current situation with the
sources of archaeological obsidian and patterns of its
use in the Upper Palaeolithic and Initial Neolithic
cultural complexes of the Russian Far East is pre-
sented. It is based on recent overviews (Kuzmin
2006a, 2010), with the addition of the latest informa-
tion.

Material and Methods

In this summary, only archaeological sites be-
longing to the Upper Palaeolithic and Initial
Neolithic complexes and dated to the late Upper
Pleistocene, ca. 9,000-20,000 radiocarbon (*C) years
ago (hereafter —BP), are considered. They manifest
the beginning of obsidian sources’ exploitation for
acquiring the high quality raw material and its
transportation and/or exchange. In total, 34 sites
were selected for the purpose of this paper (Tables
1-4).

Obsidian specimens from both archaeological
sites and outcrops (‘geological’ objects) in the Rus-
sian Far East, Hokkaido Island of Japan, and Paek-
tusan [Baitoushan] Volcano on the North Korean-
Chinese border were systematically examined. Two
analytical methods were employed, Neutron Activa-

tion Analysis (hereafter — NAA) and X-ray Fluo-
rescence Analysis (henceforth—XRF). Because no
reliable geochemical data for obsidian in the Russian
Far East existed prior to our studies, it required the
accumulation of primary information, the first essen-
tial step. For this purpose, the NAA was performed
on both archaeological and geological samples, with
the determination of 27 (sometimes 28) chemical ele-
ments (see Kuzmin and Popov 2000). The second
step was the grouping of data according to the ap-
proach developed by Glascock et al. (1998). As a re-
sult, geochemical groups reflecting the primary
(‘geological’) sources of obsidian were established
(Kuzmin et al. 2002a, 2002b, 2008). The third step was
to analyse more specimens, and both abridged NAA
(with the detection of only 7 short-lived elements;
see Kuzmin et al. 2008, 2182) and XRF (14 elements;
see Kuzmin et al. 2002a) procedures were applied.

The total number of samples analysed for this
study is 286 (160 specimens from archaeological con-
texts and 126 ones from primary sources). Overall,
about 1200 pieces of obsidian from both archaeologi-
cal and geological locales in the Russian Far East
and neighbouring Northeast Asia were studied by
our group since 1992 (see Kuzmin and Glascock 2010
and references therein).

As the main result of the study, geochemical
source groups were established for the Russian Far
East, Hokkaido, and Paektusan Volcano (Kuzmin
and Glascock 2007; Kuzmin et al. 2002a, 2002b, 2008;
Grebennikov et al. 2010), and they serve as refer-
ences for the determination of primary sources of ar-
chaeological obsidian. The original numerical data
on the chemical composition of obsidian artefacts
and ‘geological’ samples were presented previously
(Kuzmin and Popov 2000; Popov et al. 2006a, 2006b).

It is important to mention that almost all of the
results presented here are based on the analytical
data generated in a single facility (the University of
Missouri Research Reactor, MURR), with the same
standard and reference samples, and therefore these
results are comparable with a high degree of confi-
dence. This is different from other studies of pre-
historic obsidian in the Russian Far East (e.g.,
Warashina et al. 1998) where analytical details (such
as reference samples used and content of chemical
elements in obsidian) are often not given, and it re-
quires at least additional confirmation by running
the same samples in another laboratory. Before this
is done, the conclusions based on studies like
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Figure 1 The main obsidian sources in Northeast Asia (after Kuzmin 2006a, modified).



Warashina et al. (1998) cannot be accepted at face
value.

Archaeological sites used in this review belong
to two cultural complexes, Upper (or Final) Palaeoli-
thic and Initial (or The Earliest) Neolithic. The ma-
jority of sites corresponds to the Upper Palaeolithic
(Tables 1, 3-4), while settlements from the Amur
River basin (Table 2) represent the Osipovka and
Gromatukha cultural complexes of the Initial Neo-
lithic. The Ustinovka 3 site in Primorye is consid-
ered to be a transitional Palaeolithic-Neolithic as-
semblage (Derevianko and Tabarev 2006; Zhushchik-
hovskaya 2006).

Only some of the Upper Palaeolithic sites with
obsidian artefacts are "C-dated. The Ustinovka 6
site in Primorye is dated to ca. 11,550-11,750 BP
(Kuzmin 2006b). On Sakhalin Island, the Ogonki 5
site is dated to ca. 17,900-19,400 BP (Kuzmin 2006b).
The 1.47 m depth level in the Ostantsevaya Cave
where an obsidian point was found (Gorbunov 2002,
173) is sandwiched between "C dates of ca. 8,000 BP
(depth of 0.30 m) and ca. 9,600 BP (depth of 4.20 m)
(Kuzmin et al. 2005), with an age estimate of ca. 8,500
BP for the obsidian-bearing layer.

As for the Ushki site cluster on the Kamchatka
Peninsula, the first “C dates for Layer 7 were in the
range of ca. 13,600-14,300 BP (Dikov 1996, 2003 [1977];
see also Kuzmin 2000, 122). Later on, younger “C
dates were obtained for this component: ca. 10,700—
11,300 BP (Goebel et al. 2003). Recently, two sets of
“C dates for Layer 7 were generated: ca. 11,200 BP
(four values; Goebel et al. 2010); and ca. 11,100 BP
(one value; Kuzmin et al. 2010). Layer 6 of the Ushki
cluster is '"C-dated to ca. 10,400-10,900 BP (see sum-
mary: Kuzmin 2000, 122), ca. 10,200-10,800 BP (Goebel
et al. 2003), and ca. 10,200 BP (Kuzmin et al. 2010).
The single “C date for Layer 5 of the Ushki cluster is
ca. 8,800 BP (Dikov 2003). The second Upper Palae-
olithic site from Kamchatka, Anavgai 2, yielded a
"C date of ca. 10,900 BP for the cultural layer (Ptash-
inski 2009).

In the Initial Neolithic, the general range of "'C
dates for the Osipovka cultural complex of the
Lower Amur River basin is ca. 9,900-13,300 BP
(Kuzmin 2006b). The age of the Goncharka 1 site is
ca. 9,900-12,500 BP (Kuzmin 2006b); and the "C date
for the Osinovaya Rechka 10 site is ca. 10,800 BP
(Shevkomud and Kuzmin 2009). The Gromatukha
site of the same complex is ca. 12,100-12,300 BP old
(Kuzmin 2006b; Nesterov et al. 2006). The Ustinovka

3 site in Primorye is “C-dated to ca. 9,300 BP (Kuz-
min et al. 2003).

The determination of ‘long-distance’ obsidian
transportation and/or exchange, the ‘supply zone’ of
ca. 300 km from the source as established by Ren-
frew (1969; Renfrew and Dixon 1976; see also Ren-
frew and Bahn 2004, 379) can serve as the boundary
between ‘local’ (less than ca.300 km) and ‘remote’
sites or sources. Thus, if a utilisation site and an ob-
sidian source are more than ca.300 km apart in a
straight line, one can use the term ‘long-distance’
with regard to the mean of raw material acquisition
and prehistoric contacts and migrations.

Sources of Archaeological Obsidian
in the Russian Far East

Primorye Province

Based on the results obtained (Kuzmin and
Popov 2000; Kuzmin et al. 2002a; Popov et al. 2005,
2006a; Doelman et al. 2008), the main obsidian
sources for the Upper Palaeolithic — Early Neolithic
complexes in Primorye have been established (Table
1; Figures 2-3). The Basaltic Plateau in southern Pri-
morye is the major location of high quality volcanic
glass (Kuzmin and Popov 2000; Kuzmin et al. 2002a;
Popov et al. 2009). It supplied Upper Palaeolithic
sites in the vicinity (Table 1; Figure 2, Nos. 6-7, 9, 11-
14) and about 230 km away from the source, in the
Zerkalnaya [Tadushi] River basin where the Usti-
novka cluster is located (Table 1; Figure 2, Nos. 1-3,
5). The largest distance (ca. 550 km) is between the
source and two sites in the Amur River basin,
Novotroitskoe 10 and Osinovaya Rechka 10 (Table 2;
Figure 2, Nos. 20-21). The use of non-local obsidian
in the Zerkalnaya River basin was suggested by
Petrun (1959) and Vasil'evskiy and Gladyshev
(1989), and later confirmed by our work (e.g.,
Kuzmin et al. 2002a).

The proportion of obsidian in general raw mate-
rial composition is quite high near the source, from
96% in the immediate vicinity (Kluyev and Sleptsov
2007) to 34-39% at a distance of 20-50 km (Pantukh-
ina 2007; see also Kuznetsov 1992, 1996). Further
from the Basaltic Plateau, the amounts of obsidian
tools and flakes decrease dramatically and there are
single artifacts on ‘remote’ sites in the valleys of
Zerkalnaya and Amur rivers (Vasil'evskiy and
Gladyshev 1989; Djakov 2000).

The second important source of obsidian in
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Table1 The Upper Palaeolithic sites in Primorye with obsidian artefacts and their sources

Site Site Name Obsidian Sources
No.” (No. of Samples) Basaltic Plateau Paektusan Gladkaya River Samarga
1 Ustinovka 1 (1) +
2 Ustinovka 3 (2) +
3 Ustinovka 4 (18) +
4 Ustinovka 6 (14)** + +
5 Suvorovo 3 (2) +
6 Gorelaya Sopka (5) + +
7 Gadyuchya Sopka (5) +
8 Ivanovka (5)
9 Osinovka (8) +
10 Razdolnoye (1) +
11 Borisovka (2) +
12 Timofeevka 1 (3) + +
13 Ilistaya 1 (5) +
14 Firsanova Sopka (5) + +
15 Kentsukhe (2) +
16 Lesozavodsk (2) +

* These Nos. in Tables 1-3 correspond to those in Figures 2-4.
** Data are from Warashina et al. (1998).

Table 2 The Initial Neolithic sites in the Amur River basin with obsidian artefacts and their sources

Site Site Name Obsidian Sources

No. (No. of Samples) Obluchie Plateau Basaltic Plateau Samarga
17 Gromatukha (1) +

18 Goncharka 1 (1) +

19 Amur 2 (2) +

20 Novotroitskoe 10 (2) +

21 Osinovaya Rechka 10 (1) +

Upper Palaeolithic assemblages of Primorye is Paek-
tusan (Table 1; Figure 3, Nos. 4, 6, 12, and 14). The
distances between this source and the utilisation
sites are up to 630 km, thus demonstrating the long-
distance movement of raw material. The use of
Paektusan obsidian was initially suggested by
Vasil'evskiy and Gladyshev (1989) based on limited
geochemical data (see Kuzmin and Popov 2000, 158),
and was subsequently firmly established by our
group (Kuzmin et al. 2002a; Popov et al. 2005) based
on modern methodological standards. Later on,
Doelman et al. (2008) confirmed our conclusions.
Two other minor obsidian sources were detected
in Primorye: Gladkaya River and Samarga (Table 1;
Figure 2). The Gladkaya River source was identified
by our group (Kuzmin and Popov 2000; Kuzmin et al.
2002a) and later studied by Doelman et al. (2008). It
was used very rarely in the Upper Palaeolithic, and
more commonly in the Neolithic. Obsidian from the
which is still

Samarga source, not precisely

pinpointed, was initially identified in Primorye at
four sites (Kuzmin et al. 2002a, 512) and later on at
two sites in the Amur River basin, Goncharka 1 and
Amur 2 (Popov et al. 2006b) (Table 2). Although its
exact location is unknown, the limited use of this
source in the Initial Neolithic is noteworthy, with
three sites yielded Samarga obsidian (Tables 1-2;
Figure 2, Nos. 2, 18-19).

Amur River basin

In this part of the Russian Far East, obsidian in
the Stone Age assemblages is not numerous (see
Popov et al. 2006a), and only some of them belong to
the Initial Neolithic (Table 2; Figure 2, Nos. 17-21).
The local source on the Obluchie Plateau was used
by people at the Gromatukha site (distance of 350
km).
Basaltic Plateau and Samarga, were also exploited
(Table 2).

Two other sources situated further away,



Figure 2 The Basaltic Plateau, Obluchie Plateau, and Samarga obsidian sources and Upper
Palaeolithic—Initial Neolithic archaeological sites associated with them.
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Figure 3 The Paektusan obsidian source and associated Upper Palaeolithic sites in Northeast Asia.



Table3 The Upper Palaeolithic sites on Sakhalin Island with obsidian artefacts and their sources

Site Site Name Obsidian Sources

No. (No. of Samples) Shirataki-A Shirataki-B
22 Bereznyaki 4 (2) +

23 Ogonki 5 (6) + +
24 Ogonki6 (1) +

25 Ogonki 7 (3) + +
26 Olimpiya 1l (1) +
27 Ostantsevaya Cave (1) +

28 Sennaya 2 (2) +

29 | Sokol (8) + +
30 | Starorusskoe 3 (1) +
31 Starorusskoe 5 (4) +

Table 4 The Upper Palaeolithic sites on Kamchatka Peninsula with obsidian artefacts and their sources

Site Site Name Obsidian Sources
No.* (No. of Samples) KAM-01 KAM-03* KAM-05** KAM-07*** KAM-10 KAM-15
32 | Ushki, Layer 7 (19) + + + + T +
Ushki, Layer 6 (14) + + + +
Ushki, Layer 5 (4) + + +
33 | Anavgai2 (7) + +

* Itkavayam source (Kuzmin et al. 2008).
** Payalpan source (Kuzmin ef al. 2008).
*** Belogolovaya River source (Kuzmin et al. 2008).

Sakhalin Island

The Shirataki source group on Hokkaido Island
served as the main supply of obsidian for prehistoric
sites of Sakhalin Island (Table 3; Figure 4). This is
in accord with the first research results based on lim-
ited geochemical data of archaeological obsidian
from Sakhalin (e. g., Kimura 1995, 1998; Vasil'evskiy
1998, 290) which were never published in full form
(including analytical data). Now the exploitation of
Hokkaido obsidian sources used for manufacture of
artefacts discovered on Sakhalin Island is well-
documented (Kuzmin and Glascock 2007; Kuzmin et
al. 2002b). The distance between source and utilisa-
tion sites in the Upper Palaeolithic was from ca. 350
km (Ogonki 5 site) to ca.700 km (Ostantsevaya
Cave site) (Figure 4, Nos. 23 and 27, respectively).

Kamchatka Peninsula

The first data on sources of archaeological ob-
sidian from Kamchatka were obtained by our group
in the mid-2000s (Speakman et al. 2005; Glascock et
al. 2006). In a special study conducted for obsidian
from the Ushki site cluster (Kuzmin et al. 2008)
(Figure 5; Table 4, No. 32), it was found that obsid-
ian from up to six sources was used, with distances

up to 200-300 km between the sources and Ushki.
Data for Anavgai 2 site (Table 4, No. 33) show that
obsidian from two sources was acquired.

Obsidian Exploitation in the Upper
Palaeolithic and Initial Neolithic:
Major Patterns

Based on the results obtained, two main features
in obsidian acquisition and use in the Russian Far
East may be established. First of all, there were sev-
eral long-distance exchange networks covering the
entire region and adjacent Northeast Asia (Figures
2-5). The earliest sites with obsidian in the Russian
Far East can be dated to ca. 12,000-19,000 BP. The
range of obsidian transportation was up to 500-800
km in the Upper Palaeolithic, and up to 1000 km in
the following Neolithic period (e.g., Kuzmin 2006a,
2010). This testifies in favour of extensive prehis-
toric contacts in the Russian Far East since the late
Upper Palaeolithic.

The second important feature is the exploitation
of multiple obsidian sources by prehistoric people in
the Upper Palaeolithic and Initial Neolithic. In sev-
eral cases, not only the ‘local’ source of excellent
quality volcanic glass, such as pebbles in the channel
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Figure 4 The Shirataki obsidian source and associated Upper Palaeolithic sites on Sakhalin Island.



Figure 5 The Upper Palaeolithic sites on the Kamchatka Peninsula and their sources of obsidian
(after Kuzmin et al. 2008, modified).

Black squares represent sites; black dots—obsidian sources; dashed ellipses — presumable position
of unknown obsidian sources; black solid line —presumed movement from Ushki to Payalpan and
Belogolovaya River sources; dotted line — presume movement to Itkavayam obsidian source by
river valleys; and dashed line—presume movement to Itkavayam obsidian source by watershed.
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of the Ilistaya [Lefu] River in southern Primorye
(which are products of erosion of the Basaltic
Plateau outcrops; see Doelman et al. 2008, 246-50)
was used, but artefacts were also manufactured on
obsidian from the ‘remote’ source of Paektusan at
the same site (Figures 2-3; site Nos. 5, 12, and 14, see
Table 1). This required either direct long-distance
trips to the source or exchange via a chain of middle-
men; in order to understand the mechanisms of ob-
sidian transportation, more research is necessary.
The use of several raw material localities is espe-
cially evident for Kamchatka where in the late
Upper Palaeolithic obsidian from up to six sources
was exploited (Figure 5; Table 4). These data show
that the acquisition strategy of raw material in the
prehistoric Russian Far East was quite complex
from an early time, at least ca. 12,000 BP.

Brief Comparison with Neighbouring
Northeast Asia

The Russian Far East and the Korean Peninsula
were the “backyard” of obsidian provenance studies
for many years compared to the Japanese Islands
(see recent reviews: Izuho and Sato 2007; Tsutsumi
2010), and only in the last 10-15 years significant
progress has been achieved in the identification of
archaeological obsidian sources. The Paektusan
Volcano was a very important locality for a vast re-
gion, including the Korean Peninsula, Primorye, and
Northeast China (Manchuria) (Kuzmin et al. 2002a,
Popov et al. 2005; Kim et al. 2007; Jia et al. 2010)
(Figure 3). The range of obsidian spread in the
Upper Palaeolithic was up to 800 km as testified by
the identification of Paektusan obsidian at the
Shinbuk [Sinbuk] site on the southern tip of Korea
(Kim et al. 2007) (Figure 3), dated to ca. 18,500-25,500
BP (Seong 2007). The earliest sites with obsidian in
the Russian Far East and Korea are associated with
the microblade technology (Kuzmin et al. 2007).

Based on recent progress in obsidian provenance
studies in Manchuria, the use of volcanic glass from
the Basaltic Plateau source was detected (Jia et al.
2010) (Figure 2) while the main source of obsidian in
this region was Paektusan (Figure3). As in the
Russian Far East, the acquisition of raw material
from two sources was shown for Upper Palaeolithic
sites around Paektusan (Jia et al. 2010).

The use of obsidian sources on Hokkaido Island
by prehistoric people of Sakhalin Island is now well-

established (e. g., Kuzmin and Glascock 2007; Figure
4). Recent progress in geochemical studies of
Hokkaido obsidian (e.g., Hall and Kimura 2002;
Kuzmin et al. 2002b; see review: Izuho and Sato 2007)
allows a better understanding of the patterns of ob-
sidian exchange in insular Northeast Asia in the
near future. It seems that the Hokkaido sources in
Upper Palaeolithic and Neolithic times supplied ob-
sidian for a large region, including Hokkaido and
Sakhalin islands, and the Kurile Islands (Phillips and
Speakman 2009; Phillips 2010).

Conclusion

Significant progress has been achieved in the
Russian Far East in obsidian provenance studies
since 1992. Now all major sources of archaeological
obsidian are securely established for Primorye, the
Amur River basin, and Sakhalin Island on the basis
of modern analytical standards. More work is re-
quired on the Kamchatka Peninsula where we have
to contend with logistically difficult conditions and
where a multitude of obsidian sources (up to 30)
have so far been identified. The exploration of ar-
chaeological obsidian in other northeastern Siberian
region of Chukotka has just begun. The existence of
long-distance exchange/transport networks is a
clear sign of the high demand for obsidian as a raw
material in the Russian Far East and neighbouring
regions, and also an indication of the wide range of
prehistoric contacts and migrations in Northeast
Asia since at least ca. 19,000 BP and perhaps much

earlier.
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Obsidian use in the Palaeolithic in Hungary
and adjoining areas

Viola T. Dobosi”

Abstract

Obsidian occurring in secondary geological position in the northeastern corner of the Carpathian Basin is a de-
cisive type of raw material for the Palaeolithic cultures of Hungary and adjoining area. In this paper a short survey
is given on obsidian use, period by period and according to archaeological cultures; the extent of obsidian use, and
the distance of archaeological sites from the geological sources which is an important help in delineating the action
radius of the given communities.

It is a universally accepted archaeological commonplace that going back in time the action radius of individual
communities (nuclear family, hunting or trading team, clan) is getting smaller. We can draw a circle of immediate
access supporting the communities extending over hundreds of kilometres in the Upper Palaeolithic, several dozens
for the Middle Palaeolithic (Marké6 and Péntek 2003-2004. 166.) and within ten for the Lower Palaeolithic, at least
where the contact areas can be demonstrated. Hungarian experiences seem to support the general observation, not
as a rule but as a tendency: in the course of time, the lust for adventures in the subsequent communities seems to
grow, to explore and exploit larger and larger territories and access more sources of commodities.

As the consequence of the instrumental analysis of obsidian tools and local obsidian varieties we have a possi-
bility to form a preliminary notion on the circulation of raw materials and, equally important, the direction and in-
tensity of contacts between the cultures and communities. Obsidian, as a chipped stone raw material was popular

till the universal spread of metallurgy.

Keywords: geological sources, Lithotheca, chronology, obsidian in Hungarian UP, Orography

Introduction

The Carpathian Basin is an almost 300 thousand
square kilometres large closed geographical unit in
the heart of continental Europe, in east-western di-
rection almost in the middle. The central 92 thou-
sands square kilometres of this basin is the territory
of modern Hungary. It is a low-lying plain at 90-100
meter average elevation dissected by 800-1000 meter
high mid-mountains and lower hills. According to
scientific results, the intra-mountain basin offers,
due to its varied geological endowments and mor-
phology, suitable conditions for habitation in all
phases of the Middle and Late Pleistocene.

During the cold peaks (Last Glacial Maximum),
i. e. the highest extent of the permanent ice sheet the
southern limit of the terrestrial ice cover was rela-
tively close. The mountainous arch was tempering

or delaying the global climatic effects in the Ice age,
as well as nowadays. In the internal parts of the
basin, multidisciplinary research (geomorphology,
pedology, botany, vertebrate palaeontology, mala-
cology etc.) delineated varied climatical niches, with
varied vegetation, connected to each other in a mo-
saic-like pattern. The late Pleistocene vegetation
was taiga forest alternating with steppe and it “...
was one of the major destinations of the migration
of Upper Wiirmian reindeer herds and the Upper
Palaeolithic hunters pursuing them” (Siimegi 2005,
259.).

The basin or at least a part of the basin was in-
habited by the Palaeolithic communities in variable
intensity.

On the transdanubian mid-mountain area are
built up of limestone and dolomite, the open calcare-
ous tuff/freshwaterlimestone pools were popular
long term living space in the Lower (Vértessz6l6s)
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and the Middle Palaeolithic (Tata). These small ba-
sins of 8-10 metres diameter, built up by tepidwater
springs, surrounded by 1-2 metres high, almost verti-
cal walls were concentrated in the north-eastern cor-
ner of Transdanubia.

Caves were used regularly and for long periods
for human habitation in the Middle Palaeolithic. By
the Upper Palaeolithic, they were mainly used as
temporary shelters with special functions (e. g. fur
depot) only.

Hunters of the Upper Palaeolithic period were
specialised on hunting herding herbivores living on
the cold, dry steppe. They found their optimal settle-
ment areas on the foothill slopes on loessy riparian
terraces, on the lowland, ice-age relict surfaces pro-
truding from the Holocene sediments.

The communication between remote regions
and the interior parts of the basin was possible
mainly along the river valleys and the low passes
(800-900 m a. s. L) even during the glaciation periods.
Immediate contacts with distant communities for de-
sirable raw materials or other prestige items can be
demonstrated. The surplus population of the large
Upper Palaeolithic centres could also move and, for
shorter or longer periods, settle here using the same
routes. Cultural effects can be proved from north-
west, raw materials basically from the north and
east.

This land, surrounded by the arc of Carpathians
and the Alps, with different genesis and 2000-2500
meter high peaks, accommodated a fortunate wealth
of lithic endowments, a wide selection of raw materi-
als for the production of stone artefacts.

Raw Material Sources

The raw material acquisition strategies of Pal-
aeolithic communities in Hungary changed with dif-
ferent periods and cultures. For most of the time,
people collected the pebbles that accumulated in
great variety within the river drifts. At the same
time they were able to extract hydrothermal sili-
ceous rock cropping out in the form of thick, homo-
geneous banks. They were also able to recognise
and collect blocks and nodules lying in secondary
geological position.

We can take it for granted that in selecting the
location of Upper Palaeolithic open-air campsites,
one of the decisive factor was the availability and
abundance of accessible raw materials. Apart from

variations in subsistence strategies rendered feasible
by several ecological niches, there was a rich variety
of various raw materials at strategic points where
sites of a given culture or a specific chronological
phase within the cultural unit seem to concentrate.

The most popular raw materials are Mesozoic si-
liceous rocks: Jurassic radiolarite, Cretaceous flint,
and eruptive/igneous and postvolcanic/hydrother-
mal rocks produced in several geological periods like
felsitic porphyry in Trias or hydroquartzite in
Myocene. The northeastern corner of the Carpathian
Basin, dissected today by modern political bounda-
ries, is the land of obsidian (fig. 1).

In recognition of the historical value embedded
in the direction and intensity of raw material circula-
tion, Hungarian research has recently devoted con-
siderable efforts to the study of all lithic raw
materials suitable for the production of chipped and
polished stone implements.

Following some important but sporadical char-
acterisation studies the regular provenance studies
were started after the foundation of the comparative
raw material collection: Lithotheca (Biré and Dobosi
1991). The Archaeological Department of the Hun-
garian National Museum is the centre and the coor-
dinator of this work, recording not only the raw
material samples but also the analytical documenta-
tion and the results. In collaboration with centres of
natural scientific research both in Hungary and the
neighbouring countries we are creating a collection
and database of core data for raw material prove-
nance studies. Its proper investigation can only be
fruitful by coordinating collaboration on an interna-
tional level. Given this knowledge we can follow the
activity circles of prehistoric communities, the direc-
tion of contacts, speed of the spreading of goods,
technical and intellectual innovations as well.

Obsidian Sources in Europe and in the
Carpathian Basin

As the ancient auctor Plinius senior (Plinius
XXXVI. 196, who died at 79 AD in the eruption of
Vesuvius) mentioned, an Aethiope soldier Obsius
lent his name to this attractive shiny-black raw ma-
terial. Its first mentioning in the historical sources
was preceded by scores of thousand years of recogni-
tion and use. Its excellent qualities and applicability
as a raw material for stone artefacts had already
been recognised by the fortunate lower, middle and
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Fig.1 Map of the Carpathian Basin with the lithic raw material sources

Blue dots: Jurassic radiolarite, green dots: Cretaceous flint, red dots: eruptive/igneous
and postvolcanic rocks produced in several geological periods, black dots: obsidian

late Palaeolithic communities living close to the pri-
mary or secondary geological sources of this pre-
cious commodity.

Obsidian is a real ‘international’ raw material.
Due to its specific attributes obsidian was a success-
story for Prehistoric cultures and nowadays, that is
for modern Archaeology as well. Among the raw
materials for chipped stone, it has been investigated
first, as a man-made artifact, typologically and func-
tionally.

The instrumental identification of the Palaeoli-
thic obsidian artefacts, piece by piece will be a long
process due to the quantities involved (Bir6 1984).
Grouping of obsidians can be made macroscopically
on the basis of their physical properties. Characteri-
sation studies were further realised by microscopy,
as well as various physical and chemical methods ef-
fectively.

Recently, non-invasive techniques are preferen-
tially used like PGAA (Prompt Gamma Activation
Analysis) for the multi-elemental (major and trace
elements) geochemical fingerprinting not only of ob-
sidian, but that of the most popular rock types
widely used in Central European prehistory. This
analysis can serve as a basis for the identification of
the geological sources of raw materials, “... can pro-
vide indispensable information on the provenance of
valuable archaeological objects...in principle suit-
able for analysing various kinds of pieces without

destruction and without any residual radioactivity”
(Kasztovszky and Bird 2006. 301).

The measurements are made in the Isotope Insti-
tute of the Central Research Institute for Physics,
Budapest. in close collaboration with the Hungarian
National Museum (Bir6, Kasztovszky, Marké 2005:
Fig.5.).

Mapping the source regions and the archaeologi-
cal distribution of obsidian already allows us to de-
lineate the intensity and the general directions of
obsidian transport in the Palaeolithic. Research re-
sults on the distribution of individual types of obsid-
ian will only add up to shades within the general
image, making our knowledge more accurate.

Obsidian is known from several volcanic regions
in Europe, some of them still active. Among them,
the obsidian of Iceland and the Canary Islands had
no role in European Prehistory.

Greek islands: Situated in the Aegean Sea, the
most famous source of obsidian is Melos, lying clos-
est to the mainland. Its utilisation had a great impor-
tance in the supply of the Cycladic civilisations.

Asia Minor: Western and Central Anatolia had a
key role in the so-called Neolithisation process, i.e.
the spread of productive ways of subsistence.
Several sources at various parts of the large penin-
sula were used; in the Caucasus, literally mountains
of high quality volcanic glass crop out, serving for
raw material for Armenian settlements since the



Lower Palaeolithic.

Italy: Obsidian was formed during several peri-
ods of the Pleistocene due to active volcanism in the
western basin of the Mediterranean Sea.

“In Western Europe obsidian workable by pre-
historic men was recognised only in four volcanic
complexes, located in the Italian islands...” (Bigazzi
et al. 2005, 1) Obsidian is so common at Sardinia,
Palmarola and Lipari islands that it is used currently
in road construction.

According to recent provenance studies, the dis-
tribution limit of the Italian obsidian was extended
to prehistoric sites of the Central Balkans region.

Carpathian basin: Separating obsidian in the Car-
pathian Basin as “Carpathian”, is not correct on a
strict scientific basis: not in the Carpathes and not
from the Carpathian local geological stage (Early
Miocene). The distinctive name, however, was used
in the first successful fingerprinting studies and we
prefer to keep it respecting tradition. The not ex-
actly correct but accepted terminology is in use for
more than thirty years in technical literature and
gives an approximate geographical orientation to
the localisation of the sources.

At the North-Eastern parts of the Carpathian
Basin in the interior volcanic arch along the main
ridges of the Carpathes three centres of obsidian oc-
currence are know in a circle of 60-80 km radius; due
to current political boundaries, from the territory of
three countries (Slovakia, Hungary, Ukraine). It can
be collected mostly on the surface, sporadically from
primary geological strata (fig. 2).

In Slovakia (Carpathian 1) : the source of obsid-
ian is the eastern margin of the mountains built of
so-called Zemplen rhyodacite: (Tokaj hill: at 158 m
a.s. L, on the western margin). It is of excellent qual-
ity, the product of volcanic processes 15-16 million
years before our times. It is claimed to be a primary

Fig.2 Obsidian sources in the Carpathian Basin

geological source with obsidian nodules embedded
in rhyolite tuff.

In Hungary, at the southern parts of the Tokaj-
Presov Mts. there are two sources separated by a few
kilometres from each other, products of eruptions
dated 9-10 million years from present. They are
marked C2T and C2E: Carpathian 2, varieties Tolcs-
va and Erdébénye, respectively. They are secondary
sources with obsidian nodules which can be col-
lected from the surface.

In the Ukraine, obsidian was found on the hilly
region surrounding the first ranges of the North-
eastern parts of the Carpathes. It can be assigned to
the easternmost member of the internal volcanic
arch along the Carpathes, i.e. the Vihorlat-Gutin
Mountains. They were probably formed in the
fourth orogenic phase in the formation of these
mountains, roughly contemporary to the Hungarian
obsidian-forming events. The primary geological
source is located between Rokosovo and Malyj
Rakovec in rhyolite tuff (Racz 2008. 48-49).

The three source regions can be differentiated
on the basis of formation date, geochemical features
as well as physical qualities like colour and transpar-
ency.

Grouping of obsidians can be made macroscopi-
cally on the basis of their physical properties. Char-
acterisation studies were further aiming at micros-
copy, by various physical and chemical methods ef-
fectively.

Archaelogical Chronology

The Palaeolithic cultures in Hungary fit well on
a wider scale into the system of European, more spe-
cifically, Central European chain of events (fig. 3).

In the cultural units separated on typological
and/or chronological grounds, we can basically
recognise general characteristics of the given period.

It is a universally accepted archaeological com-
monplace that going back in time the action radius
of individual communities is getting smaller and
smaller. We can draw a circle of immediate access
supporting the communities extending over hun-
dreds of kilometres in the Upper Palaeolithic, several
dozens for the Middle Palaeolithic and within ten for
the Lower Palaeolithic, at least where the contact
areas can be demonstrated. Hungarian experiences
seem to support the general observation, not as a
rule but as a tendency: in the course of time, the lust
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Fig.3 Palaeolithic chronology in Hungary

for adventures in the subsequent communities
seems to grow, to explore and exploit larger and
larger territories and access more sources of com-
modities.

The raw material use of the so far only authentic
Hungarian Lower Palaeolithic site, Vértessz618s is
supporting the general experience that the raw ma-
terial procurement strategy of the Lower Palaeo-
lithic industries is based on local resources. On the
obsidian region, no authentic Lower Palaeolithic site
is known, and sorroundings of the Vértessz6lds site
are not obsidian sources.

So in Hungary, the Lower Palaeolithic utiliza-
tion of obsidian is not attested so far.

This raw material was spotted in the inventory
of most Middle Palaeolithic and all Upper Palaeoli-
thic cultures of the region.

Middle Palaeolithic: Based on tool-making tradi-
tions the Hungarian Middle Palaeolithic is rooted in
three large cultural units (Dobosi 2000a, 51.).

The separation of the technical and technologi-
cal characteristics, (using core — flake — pebble tech-
nology, respectively, with selection of different
preferred raw materials) their settlement strategies,
and hunting specialisation (cave bear, mountain
goat, or mammoth.) is seemingly very different.

1. Mousterian culture in the Western European
sense was located, at the cave on the southern

fringes of the Northern Mid-Mountain area (Mester
1994).

2. Middle Palaeolithic of bifacial / Acheuléan tra-
dition, from the last third of the Riss/Wiirm intergla-
cial until the first cold peak of the Wiirm glaciation.

3. Middle Palaeolithic industries utilising pebble-
form raw materials were rooted in Lower Palaeoli-
thic with pebble-manufacturing tradition.

—South-East European Charentien (Erd and re-
lated small assemblages).

— Taubachian (Tata and related small assem-
blages) (Ringer-Moncell 2002. 196.).

The mobility of Homo neanderthalensis was es-
sentially increased compared to the previous peri-
ods. The raw material basis is also seemingly ex-
tended (Mark6 and Péntek 2003-2004, Tab.1). Cer-
tain pieces of raw material lumps or finished tools
reached as far as several hundred kilometres already
in the Middle Palaeolithic (Gabori-Csank 1993, 105.).
As obsidian is eminently distinguishable, we can
take the data on Middle Palaeolithic distribution
granted (fig. 4).

Food was also collected from larger areas: the
cave settlements contain bone remains of lowland
animals.

Knowing the geographical endowments and the
authentic sites of the Palaeolithic period in Hungary,
the route of the direct or indirect transport leading



Fig.4 Map of the Middle Palaeolithic obsidian finds

from the well-known north-eastern geological sourc-
es to Eastern Transdanubian cave sites must have
run along the southern margin of the North-
Hungarian Mid-Mountain range along the contact
zone towards the lowlands, the Great Hungarian
Plains (Siméan 1993: 249.).

The bifacial and classical Moustérian industries
of the Biikk Mts. consumed obsidian from both
Carpathian sources. The distance between the C1
and C2 sources is not significant.

Following the caves of the Eastern and South-
ern parts of the Biikk Mts,, further to the West, in the
Cserhat Mts. we can also find Middle Palaeolithic in-
dustries with bifacial roots. The distribution area to-
wards the West surpassed a major geographical
barrier, the river Danube already in this period. The
connection is documented by the spreading of other
,Long distance” raw materials as well (Szeletian
felsitic porphyry).

Upper Palaeolithic: Following the division of the
so-called ‘Pavlov convention’ introduced in 1996
(Mussi and Roebroeks 1996), Hungarian localities be-
longing to the Upper Palaeolithic can be divided into
three large cultural and several chronological units.
The Upper Palaeolithic utilisation of obsidian is seem-
ingly expanding compared to the previous period.

The Early Upper Palaeolithic Period is repre-
sented by two cultural units:

—Szeletian culture with leaf-points and

— Aurignacian culture with split base bone spear-
heads.

Procurement of obsidian in the caves (Biikk

mountains) obtained from the geological sources of
70-80 km distance and on the open air sites (Eger,
Acsa) obtained from the geological sources of 100-
150 km could not be very difficult.

The time span of the Middle and Late Upper
Palaeolithic Period is filled by finds of the Gravettian
Entity.

Apart from general similarities encountered in
this period there appear to be at least three archaeo-
logical groups separable into several chronological
horizons.

The older phase of the Gravettian entity, be-
tween 28-26 000 years (MUP) is usually mentioned
as the first Golden Age in the European prehistory.
In Hungary this period is represented by the Pavlov-
ian. This cultural phylum is characterised by long
distance raw material acquisition and, consequently,
the period of extensive immediate contacts. The po-
tentials of raw material acquisition were seriously
influenced by the fact that this culture expanded
from the Pavlov-Willendorf base quarters towards
the east, mainly along the river valleys having a
West-East or North-South direction.

Obsidian on the Palaeolithic
and Mesolithic Settlements

One of the richest settlement of this period,
Bodrogkeresztur, is located in the north-eastern part
of Hungary at the southern margin of the ‘obsidian
land’. It is a general function settlement, with bal-
anced raw material distribution. It has an abundant
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Fig.5 Map of the Epigravettian (red line) and Sagvarian (blue line) obsidian finds

and variable fauna, and proofs of local tool produc-
tion. Of the lithic assemblage, comprising a total of
3-4 000 pieces, 23-27 % was made of obsidian. Most of
them originated from C1 Slovakian sources (Dobosi
2000b, 65-66.).

The Bodrogkeresztar finds, rich in types as well
as raw materials allowed a special series of func-
tional analysis. In a comparison with recent work-
ing tools 260 tool types assigned to conventional
archaeological tool types (end-scrapers and burins)
were investigated, including those made from obsid-
ian and silex respectively.

The angle of burins and end-scrapers working
edge were put on the vertical axis of a graph, the
horizontal axis shows the possible hardness of the
worked substance on the Mohs scale.

It is noteworthy that in the case of similar types
made of obsidian and silicites, respectively, that the
angle of the working edge is always steeper for ob-
sidian and therefore it was more brittle and more
prone to damage during use.

The choice of raw material was extended by
time but the basic skills remained the same. Most of
the small metal tools today serve for specific tasks
that did not even emerge in prehistory. The dozens
of conventional Palaeolithic tool types were proba-
bly used for a more limited number of functions;
however, the ratio of morphological tool types can
reflect tool-working traditions (Dobosi and Homola
1989 Tab. I-1L).

This examination, similarly to the traceological
results reminds us that conventional archaeological

typology is help for archaeology first, and not al-
ways match well to the supposed, practical func-
tions.

On the western slope of the same mountain, at
Megyaszd (Dobosi and Siman 1996), the ratio of the
obsidian is the same, but there C2 obsidian type is
prevalent.

At the same time, along the western margins of
the Tokaj-PreSov Mts, in the middle reach of the
Hernad-valley (Hidasnémeti), and much closer to
the better quality Carpathian 1. obsidian sources, K.
Siméan found surprisingly low amount of obsidian.
Beside the dominant hydrothermal silicites, obsidian
appeared as an accessory element: “The other raw ma-
terials are presented by some pieces that altogether make
only 1% of the total find material. They are mesolocal
[regional]l (obsidian - Carpathian 2...)" (Siméan 1989:
13).

Obsidian in reasonably small quantities can also
be regarded as a mesolocal raw material in the
Sajo-valley. On the Sajoszentpéter site dated to the
Denekamp interstadial, only the presence of obsidian
was mentioned (Ringer 1993). On the Pavlovian
sites lying further than 100 kms from the geological
sources of obsidian, the occurrence density is seem-
ingly symmetrical. In the lithic assemblage of the
exploitation and workshop site of Piispokhatvan, ra-
diocarbon dated to 27 700 BP, beside the dominating
local hydroquartzite comprising 95% of the total as-
semblage, there are three obsidian flakes that pro-
vide evidence for long distance transport (Csongra
di-Balogh and Dobosi, 1995: 43).



Fig.6 Mogyorosbanya, tools of the Sagvarian (pebble-gravettian) culture

In increasing distance from the obsidian sources, the
ratio of obsidian is decreasing. At the Hont settle-
ment, lying at a distance of 200 km from the sources,
it is only 3% (Dobosi and Siméan 2003).

In the Late Upper Palaeolithic period (by the
end of the Upper Palaeolithic as well as the Pleisto-
cene Period), we can find two cultural units, differ-
ent both in the utilisation of raw materials as well as
their typological characteristics. One of them is the
Epigravettian, or Younger Blade Industry phylum:
probably in genetical connection with the Blade
Industry of the Pavlovian phylum, but separated
from the latter by a hiatus of several thousand years
(fig. 5)

The Epigravettian people were great explorers:
raw materials from a surprising distance were lo-
cated on the settlements of the Danube-Bend region,
radiocarbon dated to around 16-17 000 BC (Dobosi
2006). Real long-distance procurement of raw mate-
rials such as Prut flint, coming from over 600 kms
and rock crystal from the Alps, together with obsid-
ian coming from a distance of 300 km as well as spe-
cial raw materials (quartz porphyry) of the Eastern
part of the Biikk Mts. were located in the environs of
Pilismaro6t, on the right — western — bank of the
Danube in considerable quantity.

As in Northern Hungary obsidian is a local raw
material its occurrence on the North-Hungarian lo-
calities of this culture is expected to be considerable.
On the northern margin of the Great Hungarian
Plain, we discovered a small concentration of Epigra-
vettian satellite sites. 120-130 kms from the obsidian

sources, we can find a ratio of 2.5-3% of obsidian
(Dobosi 1993).

In the Late Palaeolithic, partly contemporary to
the Epigravettian cultures, a new cultural unit had
emerged, named after its first (eponym) site SAgvar-
ian culture (fig. 6).

A characteristic feature of the industry, revived
from a latent tradition, is its pebble technology that
determined the typological and metrical features of
the industry. Obsidian noduls of suitable size could
be collected from its (distant) secondary sources
that fit well to pebble-working technologies.

The richest and largest settlement of this cul-
ture is Mogyorbésbanya, in the northeastern corner
of Transdanubia, on the loess-covered hilltop. The
Wiirmian terrace, extend over a small valley coming
from the mountains to the floodplain of the Danube,
is an ideal place for a hunting camp. After the exca-
vation in 1999, the ratio of the typical tools was
found to be, among 6100 worked objects 7%, of the
pebble-derivatives alone, 3%.

On average, 300 km far from the obsidian sourc-
es, the ratio of obsidian extends to nearly 5%.

"C date: 19 9304300 BP. (Dobosi 2002).

The valuable material of the only-known “ob-
sidian land” in Middle-Europe was found on the out-
of-the-basin sites as well (fig. 7).

—in Austria, the environs of Wachau. Its world-
famous sites include Willendorf, Kamegg, Aggsbach,
Krems.

—in the Czech Republic, the surroundings of the
Pavlov hill were ancestral areas of the Older Gravet-
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Fig.7 Upper Palaeolithic obsidian use outside Hungary

tian Culture: the eponym Pavlov site in Moravia as
well as the famous Dolni Vestonice site, with its buri-
als and extremely early ceramics, finally, Milovice,
known for a mammoth-hut.

Obsidian implements were found in the Kulna
cave, North of Brno as well (Valoch 2009. p. 32.).

They are notable not only on the strength of the
large distance (360 km from the sources). This site
is considered to be the easternmost representative of
the Western-European Magdalenian culture where
two cultural traditions meet: in the Gravettian com-
mon raw material (obsidian) and the Magdalenian
lithic tradition.

Further pieces of obsidian were reported from
Uhersko Hradiste (on the western side of the White
Carpathes).

In Poland, outside the watershed area of the
Carpathes a few Upper Palaeolithic sites also yielded
a low number of (typically 1-2) obsidian: In Krakow,
at the upper reaches of the Wisla basin, Oblazowa
cave, the famous site of the Palaeolithic boomerang,
(to the North of the Tatra Mts., Bialka valley)

In Ukraine, current analyses indicate the pres-
ence of all Carpathian obsidian types on the Upper
Palaeolithic localities, from local/regional acquisi-
tions.

In Romania: on the territory adjacent to Trans-
carpathian Ukraine and Eastern Hungary: at North-
Eastern part of Romania, Maramures and Oas re-
gions, a number of Upper Palaeolithic sites were
reported to contain obsidian (Bitiri 1972, 136). As all
the three source regions are easily accessible from

here, the exact origin of the pieces needs further in-
vestigations. By the way, the availability of local ob-
sidian here, though not proved, cannot be totally
refuted yet.

In V. Chirica’s report we are informed of obsid-
ian tools in certain habitations in Moldavia (Chirica
1989, 139). The connection between the Prut-valley
and the Carpathian basin was reciprocal: flint from
East to West, obsidian from West to East.

New, unpublished date: G.Paal geologist col-
lected some chipped stone tools made of obsidian in
the Partium, near Oradea (Cris-valley) in Gravettian
context (HNM archives 1. 1/2011, 2/2011).

In South-Eastern Slovakia, complete lithic as-
semblages based almost exclusively on obsidian ap-
pear. Although in Hungary we have no evidence of
such intensive utilisation, the growth is apparent
both in quantity and distance. In the Early Upper
Palaeolithic, the ratio of obsidian found on the
Aurignacian sited in the upper third of the valley of
river Herndd (Hornad) can reach 20% (Kaminska
2001, 85.).

The Gravettian period, heyday of obsidian use.

Cejkov site is in the centre of the Slovakian ob-
sidian region.

The complex of sites from here are known for
more than eighty years. Many scholars and many
seasons of excavation were consecrated to the study
of the locality. The site basically belongs to the
younger phylum of the Gravettian entity, with char-
acteristic tool types: blade end-scrapers, slender and
more bulky retouched blades. On this site we can



Fig.8 Mesolithic obsidian use

expect long habitation. In respect of chronology, the
site can be dated to the Epigravettian period, follow-
ing the last cold peak of the Wiirm glaciation
(Kaminska and Tomaskova 2004.).

In the case of workshops planted on the geologi-
cal sources of raw materials it is a general observa-
tion that the ratio of the locally exploited raw
material will typically surpass 90%. On the basis of
the type spectrum, however, Cejkov is not a simple
workshop settlement. The settlement surface is lit-
erally covered at some places with obsidian debris,
but antler- and bone tools, characteristic of general
function settlements are also present. The quantity
of finished tools exceeded the needs of a regular
community. Probably, they were producing tools for
exchange as well; the control over the excellent qual-
ity source had numerous advantages.

Located in a distance of a few kilometers from
here, Kasov was spotted on the basis of surface finds.
Its intensive study was started in the beginning of
the 1930-s and continued by L. Banesz (Banesz 1969).
The extent of the settlement is 5 000 square meter. It
had two cultural layers, among them, the upper —
Epigravettian was richer. 44 000 worked pieces were
found here comprising 9% retouched tools. "'C date;
18 600390, the ratio of obsidian is 82% (Kaminska
2001, 99).

On the settlement surface, several concentra-
tions of finds could be observed. The smaller ones
(mainly comprising tools: living area, and concen-
tration of hundreds of flakes: workshop area. The
ratio of obsidian was 80%. The site is somewhat

younger than Cejkov, it can be assigned to the Epi-
gravettian culture.

With increasing distance from the sources, the
ratio of obsidian is gradually decreasing. In the
Szepesség (Spis) region, lying 70-80 kms from the
sources, it is around 50%, at Nitra (in the distance of
250-280 km) only a few pieces of obsidian was found
in the same period.

After the end of the Ice Age the gradually im-
proving climate rearranged the ecological conditions
in the Carpathian Basin, life conditions were chang-
ing rapidly The short period between the Late
Pleistocene and the arrival of the first productive
communities is the Mesolithic. This period is repre-
sented by a few settlements, although the long-
neglected research of the Hungarian Mesolithic took
a strong swing recently. Their tool kit fits well into
the general tool type spectra of the European Late
Mesolithic communities. The low number of sites
and finds are not statistically relevant.

In the late Mesolithic, basically regional raw ma-
terials were used; however, we now have data indi-
cating that obsidian was also known in this period.

On the Late Mesolithic sites of the Northern
Alfold region, “It is noteworthy that Carpathian type
obsidian has only a subordinated role in the raw ma-
terial structure of the site Jasztelek I. Only 5 pieces of
the inventory consisting of altogether 1325 pieces
were made of obsidian” (Kertész 1994, 29-30).

In Slovakia, the intensive use of local obsidian is
continued in the Mesolithic period as well.

Some of the sites yielded 1-2 obsidian flakes,



Obsidian use in the Palaeolithic in Hungary and adjoining areas

Fig.9 Nyirlugos, neolithic hoard

same as the Breslaw locality in Bohemia. The low
number of the recovered obsidian artefacts does not
necessarily indicate regular connections; they are
better interpreted as curiosities.

In the border region of Romania and Transcar-
pathian Ukraine, the north-western corner of the ter-
ritory formerly known as Partium there is another
Mesolithic centre with regional/local raw material
utilisation.

The most distant obsidian pieces were found at
the Iron Gate on the Romanian-Serbian border, at
the world famous basic site Lepenski Vir and the
other mesolithic sites along the Danube gorges (fig.
8).

At the close of the 7th millennium BC the first
communities with productive economies, tilling the
land and herding animals arrived to the Carpathian
Basin from southeastern direction, the Balkans and
Asia Minor. The related groups of Kords-Starcevo
culture occupied the valleys of Tisza and the left side
tributaries (Horvath 2003, 100).

In younger phases of Neolithic period ,,...obsid-
ian from north-east Hungary and south-east Slova-
kia was traded over large distances, to Thessaly and
northern Italy and even as far away as Denmark”
(Bacskay —Bir6 2003, 119).

Our most valuable and attractive obsidian find
is also dated to the late Neolithic period. The hoard
find of Nyirlugos was found to the South of the ob-
sidian sources, at a distance of a hundred fifty kilo-
metres (fig. 9).

The carefully processed cores were the hidden

stock of a travelling tradesman a marvellous proof
for active obsidian trade in prehistory. The large
cores were probably used to make extra-large pres-
tige blades. The tools for everyday practice on the
settlements and the grave goods are not so represen-
tative objects.

Raw materials suitable for the production of
chipped stone tools including obsidian preserve their
privileged role until the general use of metal imple-
ments. After one and a half thousand years of inter-
nal development, the first steps of metalworking
were acquired, i. e., cold hammering of panning gold
and copper ore. By the spread of the metal tools, the
gradual decrease in the use of chipped stone tools
was started. Though they are used still in the Bronze
Age, in Europe, their importance is lost.

A specific after-life for obsidian was observed in
Hungary, in the first decades of the 20th century
(AD!). Shepherds herding animals outdoors at the
Hortobagy (the westernmost fringe of the steppe)
used obsidian even for kindling fire: the last practi-
cal use of this raw material. The obsidian, obtained
from Prehistoric settlements just below the current
surface, was called ‘crow-flint’.

Today, far from its golden millennia, obsidian is
mainly preferred by mineral-collectors and jewellers
as an attractive decorative stone.
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JE 1l 2 b HER W O J& )y & IBC P e SR ARAX

M e 2 ERT - N i
<HE #ET e BHE O OMET B R
E F

EREPEoE g, FBRC o s — NP o T S—E2FHLT, 4SS5 RKOR—) v a7 L., &

aA7OESEF66cm M5 90cem T, BREMNEERBETH D,

B PERR FRAEAE 1L 3 ARD 37 T - 720 T DFER,

2010-1B = 71349 1,830 yrs BP, 2010-3 = 7 1349 6,920 yrs BP, 2010-4 = 7 (% 6,540 yrs BP LI O HEREMI TH 5 2 E S

MITTE 5 72,

F—T—F G, BONTERSREIS selr bR

T i

%III

[ 1L 22 X R AR A D %% o W5, A5 1,350 m A»
5 1450 m iIZhiiE g A/h i TH B (KD, iz
PG ISR S 3 km, TH 800 m FRE DL & 2Fi b,
ez i B 8 I TECRPN & G U TRAET AN %67
iin, EHEHTTHINC AR T 5o IR o 2
17 1,480 m ¥ [ RLHEI SR A FE LB B | 23d5 0,
PSRRI T T 5 v Y a e E AF b b, W
BRFRRAVITEE v & — (REFE/NRAR AR A R
3670-8) (FAHALM ORI RO A LRSI 5 5,

AT, EILZEL O N ERERETTO 20, Bl
PRI e < R OAIRHIE N @ 4 Hhfih SERILL 72 5 Ao
K=V v 7ariconT, HEYOET & BFMER RS
fRINE 21T - 7ok R ARG T 5, [ U a7k ofER
Fric>uwTid, kTG d 5,

K=V o7 av7EUTO 4 s 5 5 KR L7z,

2010-1A, 1B; 36°08"30”N, 138°12’30"E, alt. 1,350 m
2010-2; 36°08'30”N, 138°12'30"E, alt. 1,350 m

2010-3; 36°08'45”N, 138°11'30"E, alt. 1,450 m
2010-4; 36°08'45”N, 138°11'30"E, alt. 1,450 m

R OREUE, D6 cm, IO E & 30 cm @
TRy vy =TS —A2HHLT, HELS
30 cm I &k LTl 2 BRI U 72,

AT TG K F 2010 AR BERTRIRAIRRIESE [ b
—BHBREIRICE® 2 BIRA OLRIMIGE) & BR BT
WP EE /NE 1) 12k D 2010 49 H 2 HIiTHE
L7z,

2 HEYOER

4HE S RDOKR—) v 7aTE, ThEThEE 66 cm
MOEE I em T, FMOBEICHLD, Z2hEDT
HITERIAE TS - 720 RO ERIURHIZ (3 ERIGH b
HHEE A 30 cm, 60 cm, 90 cm IZFRFF L 7225,
WVt v 75 —p o UM BIC RS h, ka7 3%
BEDHEH LTS, M2 &K 3 ICHER ORI &
SR FERZER Ui, Kh ORI I EMR Ol
EEET, IR LI TR U, HZRITHYS S 5885
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TIE, RIS OMBICHER L7cKENr 57105 ) 7 —J8
MZOFFEHKD, FHE 30 cm DUEORERIGE (1
aEk) (3, e SHIMTT B &, FEEIC i 5 D
EEZEZ oM 5, FHAOHRMET Z LA o PR~k
b,

2010-1A ; PRI 3 cm~ R J¥ 66 cm, 48t D Je ik B
Kt
2010-1B ; ZR % 12 cm~7R ¥ 88 cm, O RE
Kt
PREE 88 cm~ R 90 cm, [ A% Smm O R
EETkit,
2010-2 ; ZRJE 16 cn~ZRJ¥ 56 cm, BAG T D JERE
Hito TR 56 cn~PRHE 76 cm, A A —
VASS
2010-3 ; TRJE 9 e~ BRI 67 cm, REOAHEE L,
BEIE 67 cn~ 1% 77 cm, o — L
0 — 4 EPRKRER T OBRIHHHTS B,
2010-4 ; ZRIE 10 cn~ 8% 79 cm, JERE Kt R
BET0cm LT3 sEtan — LANE L 5,

3 MEMRRFN

AR AR =V 7 a TN, TARTHEC ZAEIL T
—HEZOFERIE, &5 —TEJES 2ecm I LITYIHr
U TR VIR U ARAGRIERURE & AER 3 Al i,
2cm (IZYIr U 7<) Uk S B R AZH O | UCTHEM
Utco AEARMIEITIZHENE 10cm & &1 5 g~8 g %1
MUt HROEMETITOESAFELT, 2010~
1B, 2010-3, 2010-4 ® 3 AD I TIZ DL THERIE 21T -
7o

AR (L GRE & A EFEA ITIRAE L T, AMS
A EAERDOBIEZETT » 7o WERRZRE 1ITRT, BIE
AR, IntCal 09 7 — & R— Z2 & Ly, OxCal vA.l
E7a 77 LEMHLTN S, & 1ICHESENR S KIEE
fR&ERL, MATRIEA cal AD/BC % & & 12 KLHEAR
(1950 4E) S EFE L7z cal BP 2R L 7o

X 212, MEM (yrs BP) 2R U7, BIFoHh
TRAGEMIZ S5 L FEIMNIZ, ik THERD mUOIRIEE%

BEITR LT,

2010-1B 2 7 : £ 80-82cm @ 1,830 =30 yrs BP
(1,812-1,752 cal BP) % &, PEEE 18-20 cm @ Modern
T THROENRIEEG7, KR EMER AR 5
FHCIAERPE M A LT B, JEMO A RS &,
1,550+30 yrs BP (1,514-1,459 cal BP) » 5 1,790+30
yrs BP (1,739-1,692 cal BP) D% & % 240 4R HE:RE
MThH %, FAMEOSEIL, PRI A (172 1 i
I, WFKDRA, EH R i 2 il ol
IC & B HEREY O HEELS E O R[ERIENE Z Sh B, AR
MW ITN b 1 FEUREDO D TH D, BIEFENR
ETHEFERE D L5, Ik M OREFERD
Pl & PR S5 U 7o HER RN, 044 mm/yr Th
%o

2010-3 2 7 : PEJE 69-Tlcm @ 6,920 = 30 yrs BP
(7,222-7,176 cal BP) » 5, HE 9-11cm @ 710+30
yrs BP (680-660 cal BP) o 6 k¥l & ifs U 2 ARG
Mo htc, b2 B OBIEMIEMREL 0 F L <&
5o TN LD PRLOKIEMIZOTh SREM K 0 & < 72
Bo HFITUERE 49-51cm @ 4,950 +30 yrs BP &, HEF
59-61 cm @ 5,520+30 yrs BP (%, #®IEffAs 700 4ELL |
W35, i FEOEHE 69-T1 cn O JEAE D 5K D 72
HERESEE 12 0.10 mm/yr TH %, HIEMDBENIT D
T, ERBOHREE KD 5 &, 0.09 mm/yr » 5
017 mm/yr 1272 2 5%, TS 221 T B[ i
50,

20104 27 : % 69-Tlcm @ 6,540 =30 yrs BP
(7,472-7,429 cal BP) » 5, PEJE 18-20 cm @ 1,920£30
yrs BP @ 6 &k 0 AR A 1 7o, HRIE 48-50cm @
5,500+30 yrs BP (6,318-6,278 cal BP) &% & 58-60 cm
@ 4,040£30 yrs BP (4,488-4,440 cal BP) @ & fifi s
WHLL T B, dix FEBOEEE 69-71 cm @ JIEME D 53K
W 7 HERHEE X 0.10 mm/yr T 5,

4 % =

EihaEhTERE L7z, 2010-1B, 2010-3, 2010-4 @ 3
ADaATIiE, K 2I1TmR U R EERD &2 TREH
ORI TH 5, W 88 cm % THEHLL 7 2010-1B



®1 BURMEBYORFRRRER Z01

5 o < hg I g % AR " . BIEARAR N
WERS Lags (cm) SO (613CHiTE® b)) BIEMAC (1o) cal BP
TAAA-102543 1B-1 18-20  JeikEHL L Modern
IAAA-102544 1B-2 28-30  JRREHR L 126030 1264127 690-751 cal AD 59.1% 1260-1199 cal BP
762-772 cal AD 9.1%  1188-1178 cal BP
TAAA-102545 1B-3 38-40  JRRE KL 1 179030 179125 142-150 cal AD  3.5% 1808-1800 cal BP
170-194 cal AD 11.8%  1780-1756 cal BP
211-258 cal AD 42.1% 1739-1692 cal BP
300-318 cal AD 10.8% 1650-1632 cal BP
IAAA-102546 1B—4 48-50  JRIRE RS 1 155030 1554127 436-491 cal AD 47.3% 1514-1459 cal BP
509-518 cal AD 6.1% 1441-1432 cal BP
529-546 cal AD 14.7% 1421-1404 cal BP
IAAA-102547 1B-5 58-60  JRiRE L 167030 167227 345-413 cal AD 68.2% 1605-1537 cal BP
TAAA-102548 1B-6 70-72  JRRERL T 1570£30 1572128 435-493 cal AD 48.8% 1515-1457 cal BP
507-521 cal AD 11.8% 1443-1429 cal BP
527-536 cal AD  7.6%  1423-1414 cal BP
TAAA-102549 1B-7 80-82  JEREHE L 183030 1825+27 138-198 cal AD 49.9% 1812-1752 cal BP
206228 cal AD 18.3% 1744-1722 cal BP
TAAA-102550 3-1 9-11 *+ 5 71030 713£25  1270-1290 cal AD 68.2% 680-660 cal BP
TAAA-102551 3-2 19-21 + 5 177030 1765+26 236-261 cal AD 26.0% 1714-1689 cal BP
280-326 cal AD 42.2% 1670-1624 cal BP
TAAA-102552 3-3 29-30 - g5 238030 237627 506-460 cal BC 32.1% 2456-2410 cal BP
452-440 cal BC 7.9% 2402-2390 cal BP
419-397 cal BC 28.2% 2369-2347 cal BP
TAAA-102553 3-4 39-41 - ey 355030 3551129 1945-1878 cal BC 59.1% 3895-3828 cal BP
1840-1828 cal BC 6.3%  3790-3778 cal BP
1792-1786 cal BC  2.8% 3742-3736 cal BP
TAAA-102554 3-5 49-51 *+ oy 495030 4947130 3765-3723 cal BC 36.5% 5715-5673 cal BP
3717-3694 cal BC 21.9%  5667-5644 cal BP
3679-3666 cal BC  9.8% 5629-5616 cal BP
* cal BP i3 cal AD/BC % & &ITHAE4E4E (1950) » Shil L7caEfa R LTz,
%2 ELURAMEEYORSFHEREERX Z02
; - g I g % AR " . BOEARER *
HE TS FEveEa (cm) R 1oY e (S13CHITESD b)) WIE AR (10) cal BP
TAAA-102555 3-6 59-61 1= e 5520+30 5521+£31 4443-4422 cal BC 17.1% 6393-6372 cal BP
4372-4336 cal BC 51.1% 6322-6286 cal BP
TAAA-102556 37 69-71 w©—LRTE 629030 628732  5306-5286 cal BC 21.3%  7256-7236 cal BP
5272-5226 cal BC 46.9% 7222-7176 cal BP
IAAA-101976 4-1 18-20  JeR'EHE L 192030 1917+28 61-125 cal AD 68.2% 1889-1825 cal BP
IAAA-101977 4-2 28-30  JeRE R 2930£30 2928 +27 1194-1142 cal BC 31.0% 3144-3092 cal BP
1134-1071 cal BC 32.0% 3084-3021 cal BP
1066-1056 cal BC  5.2%  3016-3006 cal BP
TAAA-101978 4-3 38-40  JRRE K1 355030 3548129  1942-1878 cal BC 54.9%  3892-3828 cal BP
1841-1826 cal BC  8.2% 3791-3776 cal BP
1794-1784 cal BC 5.0% 3744-3734 cal BP
IAAA-101979 4-4 48-50  JEiRERE L 550030 5500+31 4368-4328 cal BC 68.2% 6318-6278 cal BP
TAAA-101980 4-5 58-60  JeikE G 4040+30 403529 2580-2549 cal BC 24.2% 4530-4499 cal BP
2538-2490 cal BC 44.0%  4488-4440 cal BP
TAAA-101981 4-6 69-71  JeRERE L 6540£30 6544+31 5522-5479 cal BC 68.2% 7472-7429 cal BP
n—LELD

* cal BP 13 cal AD/BC % & &ICHEHEAE (1950) 7 o BiHh L7 AEEIR L7,
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a7k b L < 1,830 yrs BP LUFE, 2010-3 27
(EREE TTem) & 20104 =37 (EE T9cem) &,
6,920+ yrs BP &#9 6,500+ yrs BP LI O HER TH 3,
K=V 7a7DRSEFREZND, 1,350 m D&
Hh oD JEEER & A% 1,450 m O ZEHE PR D LRI T I,
HEREBHRRAE A A S 72 B & &M S TS 5 Foo

J& 11 7 0 FEFE P K 4.5 km @ /A 7 BB (B
1,630 m) 1213, JEEH Tm ORKENHER L T 5,
JE 1L 0 D W ERBEAT DERE & T B 7, R R
MR O ST « AEARE A - 25 (2007 ot»
SHIHUTHIT 50 /B JFRIE O Je b8 A3 HERS % B
i U 72 R340 13,600 yrs BP TH %, 1L HbHERE Y
&, VB JFUT I U T L DR RICHERE S IE U - 7
EEZohb,

JNE o R MRS R VIR & p S 75 0, JRI « Hulsk 7
TIMBRAET B0 UUFOT 7 5 OAFREFERIZITH « Hr
H (2003) »S5EIH LT, Ya8T a7 ikiekE o,
BE 225-226 cm 12 Rkl A 7 T (Kg; 3,126-3,154 cal
BP), P 495-505cm IR T 7k (K-Ah; 7,300

cal BP) 23k 0, HE 780 cm @ ki LT3 s R
Tn (AT; 26-29ka) P EEEN T, Ya93 37
I, WEAT6cm ICRAT AR VYO 5, BiLhathT
2010 FEEEICERIL L 7o HERE 0 513, Bl o7 7 53R
IRCEMINTE Do 7o BSHMERFERD S, A7
TEERRT ARV BEENTO DA H 2, 1T
I¥7 7 703, Ny FREOJeREN 513 1 Hirioa
TOAPOHREENTE D, BILEHHERY» S D
BRETHZ EELONE, RATAKTIZO0LTE,
2010-4 o5 T FEICHERE L T 2 AfetEn & 0,
S SIHE LT ke 2 LN D B,

X #

HNET - ZIEER 2007 TRIFEEE -6, 5 JHREHE
B DA 0T | G RF R 7o v 7 4 7 TBREEL &
ANFD 5 LI pp. 123-134.

WTH 2 - FrdbmER 2003 Tk KIIIKT b5 2 — BAZ
B&z o) WK e 336 p. Wi

(2011 4 2 J1 16 H32 AT, 72011 4 2 7 27 H3ZE)
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Stratigraphy and the radiocarbon age
of the Takayama Basin deposits,
Nagawa Town, Nagano Prefecture, Japan

Atsuko Kanauchi, Shigeo Sugihara
Akira Ono, Susumu Aida
Kazutaka Shimada, Jun Hashizume

Abstract
Five boring cores have taken form four locations, using hand-operated thin-wall sampler, in Takayama
Basin, Central Nagano Prefecture, Japan. The length of each core has 66 cm to 90 cm composed of peaty clay and
black organic soil. Radiocarbon measurement was carried out on three cores. The result of radiocarbon dates
demonstrates that the core 2010-1B indicates the deposition began after ca. 1,830 yrs BP; 2010-3 indicates after
ca. 6,920 yrs BP; and 2010-4 indicates after ca. 6,540 yrs BP, accordingly.

Keywords: Takayama Basin, radiocarbon dates, Holocene deposits
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JE 111424 2010-4 2 7 D FER 0 Hr

E:2

o B

=
=]

E¥ R & LT, 2010 EEICEER S N K= v 7 a7 ORI 21T - 72, 2010-4 2 7 IRIEHRER Lip 572
0, dx FEOFEMUIH 6,540 yrs BP TH 5, {EHMT ORI, BIARIEMIZV R, vy LIEMARTIERMZLEALTH -
oo [RIREIRD /IS o IR STHERE Y O AERY S Tk SR TUE, AR 2 3 SE R E MR D 3 i s B 2 o hu B 72, 2010-4 2
T ORI IL, AER) « ALADRIENBEIF TR -T2 2 ENEZ 5N 5,

F—T—F A, e, SeRTitHERY

T i

%III

R U/NETE RN O 8 1Lz T, 2010 44 0 A
TEHAHEDS 5 RKOR—1 7 a7 2RI Ui, Bk
SpHTiE, 2010-1B, 2010-3, 2010-4 ® 3 KD a7 ITD W
THi-to T 2TIE, AWK T Ui 20104 37 O
RAERET 5, BEGSIER 11TR U,

HEMONES 5, REFRAEOHRMAAIZLIT O X
JiIcFEvonsd (s 1986), EHETE,
i & IRALEE D A BB IR RRILSE MR A U, IR PRI
TR R S LIERA D & IO R iT 5 A
HiJ] 32 o> T B P ARBRARZE A 1, IR IR o A 60
m~1,700 m A% |1 #4557 9K SE IR BEM AR, B E 1,700 m~
2,500 m ASHE A AT EFERIAR, \ o 72 & TR 2,500
m LLEASmIiic s 2, L3S 1,350 m~1,450
m AL U, (s 3 5, RERGEIE T
FHROFRENEL, BrilizETRYyIVvaE MK
R IXFIHPGNT B, BINBHELIZ 7 5 < bk
WIEWGHEEZ S, 2F—8, FiEs oItk
AR [BINBHNICE A & v UsafL,
RHRAPERICEEON > 7 —aF STEICHNS T 5 &

FZohb, KRG THd~S, 2010-4 2 7 OIS
W EEITRARIEE S, 20 7N P T &
5,

2 s EH

1

010 FEAR =Y v VRBIC LB 4S5 XKD R -
7 a7 OJERF LRI, A OHNES (2010) 12
wto, 2010-4 T TIZOWTE, BEIR(L L 2 HER ©
HRR 2 T4 775 4 (K2) 2R Ui, 2010-4 3
Tk, B 19cm, ARV EORRER T, &KE
DAL 6,540+ 30 yrs BP TH %, AFARIEM I —
HBEE LT B,

o R —) v 7 3FHR vy s — YT 5 —
(M8 6 cm, el OREHREGHEO K S 30cm) &L
foo TO72%, MEHELREGHED? S UM g I B S h
T, 30cm & 04 LTHBY, Sl EHEE R 2
HFIICHESTRLUS

[ELZEM TR L e R =Y v 7 a7id, &TEHEES
I L7z B0 — 3 EE 2em I &Ik L TR
VRITHRIE LT, b9 320 $-IFE LT, 165
PrakhE, ARAREIE R & [ URlk D &l i A B Y 431

* WK IR AR A

E-mail: kanaatsu@kisc.meiji.ac.jp
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[E - HERBE AT 2 J5 5 T4r 0 1 HUBK 55 7 ik,

B1 [z, 2010-4 27 QM S

TREA U7z, 2010-4 2 7 OAER 34713 2 cm B & DR
TIT » 7ods, SEI122010-1B 27, 2010-3 27 &3k,
A D HBURDILZ MRS 5 7 DT 1T » 7o 7o,
—HB T TR s LT B,

3 e AN

ek, #Bt# 10cc (5~8g) ZMM L7z, &
Ftin o DAL LA D538 « 3 PA (1967) @5k

0, JKBRILA VU Lk SRACES EE S EEE—T & b
U ¥ REEAT - Too HALHESM LR O T 1.9 1ITH%E
L7, foni B Hta 2 a4k, 15ml o R
VL F L BGEDTEBRE I EARKTRIEL, #iwE S
ml DAY F2—TICWY, V&Y v E)—%2MAT
TU8T— AR LT,

M BESS (Nikon optiphot) 12 & 2885, f%
200 £i% & 400 5 TITW, HEFPLO<Y A 7ot —5 —%
LT, EESZOX D ITEN « b xR LS
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=1

&1L 2010-4 O 7 D7e#y - lBFLAEE GRE 10-12cm 55 38-40 cm)

B (em) depth: cm 10-12 | 14-16 | 18-20 | 22-24 | 26-28 | 28-30 | 34-36 | 38-40
HIARLER) Arboreal pollen
<V B S R WE | Pinus Haploxylon type 1 0 0 0 0 1 0 0
<V B R WE | Pinus Diploxylon type 54 29 11 21 6 21 55 19
iF Abies 3 0 1 0 0 3 0
Y A& Tsuga 4 13 8 3 0 13 5 1
[ RrA == Picea 1 1 0 0 0 2 1
K18 ) FIE Betula 4 1 2
aFIlmaroliE Quercus subgen. Lepidobalanus 1 2 4
NN IE Corylus 1
Vasa2al Carpinus 2
—v—rY+E Ulmus-Zelkova 2 1 1 1
BT 7V I —27 )V Ig | Plerocarya-Juglans 1
v FE Tilia 1 1
VA Ericaceae 1 1 1 1
FERIARAERY Non-arboreal pollen
Ny ) FE Alnus 0 4 1 2 2 0 0 0
1 *Ft Gramineae 3 2 2 1 2 5 2 2
Yy 7R Cyperaceae 0 0 0 0 1 0 0 2
ZDftF 7 F other Compisitae 46 160 68 174 36 64 51 32
IEFF Artemisia 6 8 b} 19 b} 6 5 14
bl Polygonum 1
hI=V) g Thalictrum 1
F7F v ak} Caryophyllaceae 1
7 H YR Chenopodiaceae 1
pAvA=RAvS" ] Geranium 3 15 4 17 3 4
SN A Scabiosa 3 10 4 21 2 b} 2 10
£ ) F Umbelliferae 4 2 4 1 1 2
FTov Vg Coptis 1 2 1
TY AR Iris 1 1
<y aArYE Oenothera 1
vy Fern spore
— 5T monolete 589 416 151 260 50 61 273 133
SARIEY Trilete 6 1 2 9 1 7 2 2
ASBH unknown 5 9 8 12 6 10 5 2
FEARAER Arboreal pollen 63 51 21 29 11 42 62 27
FERIAAEN) Non-arboreal pollen 61 204 90 241 53 85 60 63
vy laf- Fern spore 595 417 153 269 51 68 275 135
& il total 719 672 264 539 115 195 397 225
MOFHE LTz, TL/8T — MERIIHE R EREZTT-> T BIf cl3fEh -k sEionhsd, 22T, H3—

ARANAY N

HEBFEFERBIIEA LS ICHALL,

20104 a7 @ 16 sl Bt MEE LR, L5 — b T

EDAEH » ITFALADRITHIZ D EDND 5729,

SHN=7F X 1Ko & Aliiist « Gt L 7,

4 ZIER

Lo

2010-4 a 7 RURHI MR, fER - RAbAoaH R
WA, ShiE, T O « Tt ORI

75 A 1Ko DA AR Uik R 2R~ 5,

2010-4 272 5 MBL U 72 4EK « T TLf %2 1ITR
Ulco K2 WA S A 775 LR Ui, Bk Y47 7
7 L%, BRSO ELHERY O LB T TR, 13
FHZ D 2 BIARIE BAS 200~500 i % = % 5 % THSE -
AL, Mo NI BIRIEMRE IR E LT, B L 7ot
AAEKS, FEMALERS, vy ADNE « FI S Eob%
REMELUTIEKT 5 2 &2 0 B EMRE S h
BOBEE, COHETEIEN S AT 75 LCEAME

— 108 —



J& (143 20104 3 7 D ALK 5047

%2 [EL2010-4 37 D7ER - BFLRES (GRE 42-44cm H 5 67-69 cm)

B (cm) depth: cm 42-44 | 46-48 | 50-52 | 53-54 | 54-56 | 58-60 | 63-65 | 67-69
HIARLER) Arboreal pollen
<V B BHEE K WiE | Pinus Haploxylon type 0 0
<V B R WE | Pinus Diploxylon type 1 0 1
EIE Abies 0 1
Y A& Tsuga 1 1 2
M7 EE Picea 2 0
K18 ) FIE Betula 1
aFIlmaroliE Quercus subgen. Lepidobalanus 1
NN IE Corylus
Vasa2al Carpinus 1
—v—rY+E Ulmus-Zelkova 1
BT 7V I —27 )V Ig | Plerocarya-Juglans
v FE Tilia
VA Ericaceae 1 1
FERIARAERY Non-arboreal pollen
Ny ) FE Alnus 0 0 0 0 0
1 *Ft Gramineae 1 1 1
Yy 7R Cyperaceae
ZDftF 7 F other Compisitae 5 6 2 6 14 16 10
IEFF Artemisia 2 3 3 3 2 1
7 TIE Polygonum
hI=V) g Thalictrum
F7F v ak} Caryopyhllaceae
7 H YR Chenopodiaceae 1
pAvA=RAvS" ] Geranium 1 1 4 1 1
TYLYITE Scabiosa 2 4 3
£ ) F Umbelliferae 1 1
FTov Vg Coptis
TY AR Iris
<y aArYE Oenothera
vy Fern spore
— 5T monolete 10 21 3 32 16 20 18
SARIEY Trilete 0 0 1 1 0 3 1 0
AR unknown 2 0 0 3 0 4 2 1
FARAERY Arboreal pollen 2 3 0 1 7 4 2 0
FEBIARTER Non-arboreal pollen 11 13 2 9 23 24 18 7
vyt Fern spore 10 21 4 4 32 19 21 18

& il total 23 37 6 14 62 47 41 25

U, GEMISHREABOTIWEIC2 5, 20104 27 TR
5o NI A B4 TIREEG 720, fER « bk
B BIARAERY +IEBIARIER + ¥ F e 1) 2R E LTl
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K2 DI 7 A 7 75 LM S BE R r— b, HE
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oo AEMEVE T 5 L D% 0 D3 U IR OB T 4T -
72o B FEB60-90cm AR —V v 7 3 7 I LRI fif
ElLfy, HEE60cm TEHEHLTHWS, O

Lo 37 ST E SRR L 72, T OXXTT, 1)
Gk e FRAREARIE L8 A & AP IS B IE A &R U 72,
BIESEE S 555 3R bEROFVbDOERL, Z
DD FAEIT DN TIEMHNIEA (2010) TR L7,

20104 2 7 @ B4R « fa FALA IS D0 T oI &
B, 2010-4 3 7 AEHIBIARAE D12 <, JEREA
&y syl rhic L - TEZRIZETh T,
MDA 3, <V BHEME AR (< VR
3, < vBEMEERERE (CHE<viliE) M
AEDREHZEEN S, KOTYAENEL, TiEE
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MANEA « BZEER 2007 [REFRE ik, & FHREHE
B DAL/ | WHERFEF M 7 v v 7 4 7 (BBl &
AF) & 1M pp. 123-134,

MM« RZHEK N e &M A - BEAE - AR
2010 [ LR HHERTY O JE e L AR WG R T IE
AWt v s —id R TERBSE & A% 1, pp. 97-103.
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Pollen analysis of the 2010-4 boring core
obtained from the Takayama Basin, Nagawa Town,
Nagano Prefecture, Japan

Atsuko Kanauchi

Abstract

Pollen analysis was carried out on 2010-4 boring core obtained from Takayama Basin, Central part of
Nagano Prefecture in 2010. This core composes of peaty clay and the bottom of the core sediment indicates ca.
6,549 yrs BP "C. The results of this pollen analysis demonstrate a high percentage of fern spore and non-
arboreal pollen, and with small quantity of arboreal pollen records. Pollen analysis of Yashimagahara moor de-
posits, which are located 4.5 km from the present boring point, shows the distribution of deciduous broad-leaved
forest. Considering the results of pollen reconstruction at Yahsimagahara moor deposits, it can be evaluated
that the preservation of fossil pollen and fossil spore at the study location was less favorable than

Yashimagahara.

Keywords: Takayama Basin, pollen analysis, Holocene deposits
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WHENEDP SR B H5 (AR THs, WElE
SRS A Z B R ERI S v ice BRIEIEAS, itk
<, MEHBPRRDE, € OIS HE FlEE & R
BEREL D EMS, FEORE (FHE) ERIEL
720 £& 3.0mm, f§ 2.0 mm, JES 1.4 mm,

@ HEEER (KR 1-3b, 3c)

WHIENBDP OB BRE (HSH) TH B, WEMNN
L7 A TR S Nz, BIREKR 1-2b & L, #
BT 13843 B9 S AR oD D 73 AE e A 12 31 S el i
MBAE IS, U O, S, FEDORFE (FIAH)

ERE L BIO L 7Y A BERITE THENT2),
LREAHTSH 3, HAFE 24mm (BT 2.7 mm),
% 1.6 mm, J£& 1.3 mm,

3 & BITHAKY THEAN O F ETH B0, itk
HHEPOF ERRETAREHF I LT B AR -2 5 T
HBOITHL, HEERO 2 MIEPPHENY A T TH -
oo FEWWREFETILFO2MEND D, —fRIIZY
IVFREF LD EML, RENTEOOLREZ FEOREMNH
5o 272U, BROKEEGRKE S, BETRMEZX
MNT 52 ERWETH B, 4%, BEBOMEEKTHERG
LT T ENBETH 5,

4 £ & &

THVHE e W B A OF B BR g o F ED R
FOEED SIRES 2 HEIC L TREICN 2, HIE
% & ORI E FE B AVK T ATH 5, 1
T 4 S DIFRR OB 5ok T B O ZE & o,
HEESR D 1 FI P EsE ok T 792 THIE 1
A, & UL BIFMCHEERET & R a7 v nl e
Wnd 5, K 1HXAERHEICTEWEEEZ B &, B
B BIPERIRD S, K T 2k B 14 g o J5 IR,
IO RER, KT « FrEbE 3 aipo £, T¥
DR /BAE TR 2 (iR 1998,
R HEF 1998, iR 2007, BAAICREXS LLRBZ
DOFRMAEGI LT TR THEANE IS8 % b,

ST, BARFIBICB O THRTR O OHERSF EH
FHIRBEE LG & I8 A 8 R o #8 SCRF AR 0 2 2% B 20
AN U 7o AL T H 5, IRALFEFILD & F
EOFMHER S 1, Bk ARG E T 2,550+ 25
yrs BP (800-745 cal BC (55.5%), 685-665 cal BC (18.1
%), 645-590 cal BC (17.1%), 580-555 cal BC (4.7%))
DOEMRIEPHR SN TS (KA 2006, = HIiZ A 2007,
fido &0, KIRXIEEAEMHTT 2% 6>0D
T, (L EESE O F ERFEEIRITE - A )
STV OER EEZ 5N 5,

e, B TP EER O F EEE TR IR
AT AT EED S HA U7k TR ss#o 7 o
EFEOREITIE (4 ARiF» 2009, HFRI1ZH 2010,

— 116 —



MZNESFREES D S L U7 v & F EDORFEE
B (e Kigh» 2010) 23dH 5, HEed 3 ERRHTY
TIRMZINEPRICEROR 9 5 1507 & S upRHR
BIID A R RALFET- 338 i, 7 7 RALFET 1,276 &, F
ERALKE - 15 %, M F J F ALK 752 SR 5 s
T U7 hid BiEn (Brili 2009), TS ORFEERT
bIRGEEF (2 AiEh 20100 ILFURKIESFEE (h
(1« #A 2010), BEBEMDER GEE 2010) THFES
1%, 7TUOHMEFRRENEHEINTO S, FHEEHHEDO 1
x, T, ¥FEIIIORNICHESIICEE S W nlEerk
O

FERA R, TUEKESSHEEES AR L THEA
FISITIEEE, B b hicBRESE L, ShETita
ROV THMS N TEERERIH B0, FEPT IO
I 2GSRI CE - ED D TH B,
iR O A2 5F, ARSIBAKRTE KERE
BaEITNERETH 20, FHUTE O THESRNXEALD
eIl T Z O BLO S 2 fER T 2 EEDB LT T H 5,
V7Y AR SH B EHEMRBNTE ) OEEEWGEES
ZDICHmDTHNTH O, LB EHAET 5 1am
HTE/ OILE, IRE#ERT 2 —MLa 5, BRAT
FHFERT U EHBIT OO TIIBERIER O BB 7203,
ZDRHITAHG L T AT K BB AR LI,
T, FEIRBLTEEEMiRTHZULE, ok
WZF EMERETBRY, EbNEOMDLOT, HEOH
DH%BETEDOEFMHATH S, FERFRTTEELITW
Mz S hicoh, PHEENES MrEC X 20, BT
B X 2 B RETH B, BEMOYAE, HfE
BEEDA U 2 B IS OERIE T & v 5 B % iR T & 5 23,
Rfs « RiEFEAITE2 o84, WM P ER T 2224
BEMAMB 0, A 2ET T, FEREAMITREE S M
ERET B &, A RITDONTIHITLE, o ALRH: &k
W coFRESER SN, BREHO 1 * &k b
FEBE-LHEM TR 78 <, Bt EoE P S HE D3 U7
EHERO/NEBOKH TR S EHESh TS, &
TR TREM A S 3K ASERALE 3, Gk O HESEA
Mocbimo WO BB LA Sh T s (L 2005,
2006, g 2005), 77 ¢ F EIT DN TIRAKTEHEE &
bITIEHE LI MfER Tl S e B o s h, B

AEIEERETH B,

LY AR X BHAET, b0 B T IS
RN ZE~ AR R LSO S F ERT Y, 1120
RO A#HE b PRSI S0, Zh oo
A BN THICHET &, ThE TOREEE B
D& UTHRZ RIS SRR R U 72 imash i
U iR % (BB 1995, &5l 2009 75 &) 15 &
TP E R 2R ORI O TRl 2175 N & 87259,
BURD YO BRI ER TIRIE L VS b H 2 01N,
TP A OHRE P ESF O S HEE AT, #&
FRYIEEEI A HiE L7z,

i

AWFFE WA RFER AP EFNE W AIREIE SREISE [
W 3 1 B AU U Rt R O WEgE | (fRERFE
W), HARENR BB DT A AR SR (A
VTV e & LT & B 1 IS 2 R A o R B AL i
FEOFREMPITE] (R&EE /DILE) OWFERRO—T
b5, ML E P RN ORI SCE S TR, R
PR R ERHI WA R AT FTRE R e i Uice £
DFRIT B3R 2 2 YE, HEE 20T JECHRLH L
B, W A, CANTH LK, B, BB & D
MELE, ThJ] W), MR, MRERE, BERE, A
(FE) %5, mlivdls, JRAREES, ~FRE F &

BE ik

PSR EE 1995 [HESCHEfQ D 2 — M pEflag & otk — |
TESEEY] BhEUiRes 4755 |

LHRILE 2005 [ H AN E O PR ER N % BLE G 2 7o 1T
— T VTR S O — | [ AR E
FAW N MASBEEET] HAERE N FEFER
37-46 H

RREILE 2006 [ RpRoMPEA « T2FEIRED 5T % 9
< BHH] MBS S MBS A 111-122
H

RS 2010 (oA TZRELREAH 18 O TR D S FE &
nrER (7Y FE) &k — BEEM D&M oS
Bl & — 1 T HAHIE 2255 25 MR F %)
HAMA 2 48-49

SNTESB 1980 Mk o R IR 1538 ] e EE

WiE % 2005 TAGfEOREIE] kil

ANEHE 1985 [HEBHb G LI O HE SR BuIUIFAR S 125
MMEH] #3745 45 FELY¥E 152-169 H

INATE R« EHEFS « IR « (LA « AUl H R 8
ARSI - PEIRFFTE 1982 [RBp IR v ot ek ST L Bk
M s — W2 o 5 — WA 52 « 53 4F
] EREHERAS

ABBET- 2006 [# » B H 1 L2 2 bk o SEM
IS K D) T - Y A GBI BERBBERAS - #

— 116 —



RS QIO $ S0 AR S & O oA R 10 1 25 0 F R

TR SAL R 2 18-39 B

B - NBRE « RABET « B H - PEARELL 2007
(V6 H Aty 0 F © — BB ETE 7 I A 8o 23t
ALY — 1 THESZIR L R S RS ) 55 137 4
255-265 H

FIRGEE 1998 [Tk 120 oM ks icBd 25k ] Tk
BRI A RG] M OKE BRI A X
AT 121 H

PPIRGEEE - BB % 1998 L7 AT & B RESCHRFCIGI)
TEROMIRER OB THISCHERD 85 955 HESCHER
ALWRgES 1-28

IRGERE 2007 TBAVE M LTS R A AR L2 o MGt T4
8 ImIBAPEHE SO LI TE Sy BA D iy REEF
] TS EIE S 113-125 B

PIRGEEE 2009 [HESCEBRERZ 0 < » T — R -0k
A& T — TRER R o Bl 2 5 A o 115 &k
PE] FECH:  228-246 H

HRRGEE « 2 KB « IBEIEES « R T - T %
2010 [ EBFILAAARTI A7 178 H 18 SCRp ARSI AOK T =0
F8OT UHEREZOFMITINNG T THARE L EHS
59576 ikeax] AARBIEmS 4647 H

AR 1982 THePNES T RERIC AT 2 H AR D 125
AR

R - AR 2010 MARERRHIMIO A % « 77 « F
E DR — INRUR K EF#E B O FHH — ] [IFURAT
MRS E] 44 (IR 1-14 B

FUCHEIE 2009 [Hbih o it U7z AR E | EFI i+
RPN I SCAR 2B IR B0 SCA b2 ok v 2 e I 7 i 3 2 [T i
T2 ol ph e i s A i e ) AN 21 KR8 A S L
TS ERE 145-14T B

e Ri&E 2008 [ R EuERFORMIFIE | BRI -REA
[V SCAL AP IR sl S A b2k o 2 i A i e A i T )=
POl PR IRIR AR S T BRI R A B SR IER
bR 179-181

— 117 —

e RIA « PREE « AL « KWK T - NRH T
2009 [EHFUIRAFTEE & w221 R P R SE R 1 Lk
B 2RSS TRETTHO 7 U 1R O [ E
T B ARRA: 0P 23505 24 MR SEREHE R Ay v R Y
T LA & ARBIOIED AR 2y « JUNE T
WhgEss 48-49

e KA « KBS« FEEH 2010 [HIZ)IRAF-RIEEH
M L ER TR D © & 7oy A R 1 o R B Rl )
T B AR 31272355 25 MR SFRHE EH) 28 B

e RKEA « KREAS T« AZEEIE 2010 [V 7Y Akt kB
T ESEETIR O [ | BRI K AR SR IR 5
AL2ER P R SO BRI A R [ o 08 A 5 A
2] WAL REARSUL R L SALFR 43~
56 H

e KT « NV 5 ) 250y 210 [H¥ih s+
U7 RACTESR A E | BRI 7R A SR R s Ak
SRR R SR BRI R A TR [ 2 ol RS R A
T 2] WAL T R2E AR E T R S0 bR 3842
H

FORIE L 1982 [ 71T B B vnd g% D BT R
TEH) B34 BE 45 FEL¥a 152-169 H

R « KIFWIE « /KRS 1967 TAETHE CGirks) MR
BPNZ I 1 B RIS« PRI EER ] T84T 5
BRSSO REENES 4580 H

FMETEA 2009 [oRAEMER D MR &K DI O FEA
TR OB % 5 AR O HS & A ] Rk 213~
227 H

AU HE 2003 [HR R MRS — 4L R —
(2o 2) | THZNIEL] H325 MEIHEE¥RAZ

FEEF % e HIIHRE 1991 TL 7Y #EEIC & 3 RO
R [HEEEAREE] B 245 BALMF 4
13-35 &

(2011 4% 2 H 25 H3AF 72011 4F 2 A 27 H3ZHD



RRAHR ¥ —FEEHRE 2010







2010 47 )

I HEES
1. AEHR

WaREBRADITE L v & — (WA RFIITE « AR
W B AT B RFE %) (3, 2010 47 3 R I Al i BU F 7
[b b—&EBRERITH» 5 B ORIEE) & BREE
ftr | 1o b &AM AR L 1,

FaIR A IS & 1E, RIS S O SN E SR o HE
& T 5 FNRAPIREETH 5, £ F—1F 2011
I DIV E SHERE O 72 [ b —EHEBREERICE
% B ORI B) & BREEEAT ] AL, 8 Hic
FIREZ T 7o, WFZEETINE, MU Pow@yY GEHEgE LD
Wk o

[HARMHEK] RUFFEE, BRI SO
7o, WA CKILAZ R) OEEEHREOH O &, F
AR o NEEOHETEHN & T 5, HRMUEZEF MO
IR PEHIRIT AL 0 A S, SRR ABIs BRI O
BIEE % 3 218 5 TR IERFIZALISHIG U 7224 0
WBREE, R SR oA O T E B 28 S,
SURA T O B % % 23 Wil 1,400 £ — MIVERE %
5 =7y MIT 5B,

[ZAEBEADAEST] b F—&FERERICLHD S
IR O SALE IR R AR AR S & & &2
ELUTEMEL, RIFREZBCRS PETH B, BN
FIF DBk ER IR & FEHLO T TE & S M@ D 1 5t
Hou EAEARMIE DR A I K D, B [E 73 AR & Rl 4 &
e Z B RetEE I B <.

RS, TPRAEE AN ey —KéL,
WFFEHRE IR TR SCH IR, &M Rl vy —
K, BHASEWEYER (R vy —H) HBELTH
%o

RWFFEEIC & % 2010 FFHEDTEEIREZIILL T 0@ 0 .

WOV v 7 — DI ERlEk

(1) REEhHRSHcHITERAREMOKE
8HG6H~8H9 HIZ,IFT, HrRalBmsE b
& RIBAFEEME A 2K L7, AT —L43, /D
T Bery—k M #Eltry -k EBHAGEE
Wit r=EE (v v —H), & BRERE (2o —
B), ¥ Brry—H GREHE 2 —Y T L), R
Mty —H GOIESHEME), Wk fitrsy—8H
RO G T U, % Blio—Micd
ZHHIEICB T, LM/ X—F 4 MEEE UTERE
e SN TH BB BREAHRMEHUE, N\EEREFEIZTN
BB, Ny HOZEI « il7s & o SR 5 B
g 2RI OB AT - oo AMOEEA L, 2011 4F
JEVIRRITE o B P78l - HJEAATS 7 1 — b
Fo#EEEHWDO—> &L LTE O, RREAKEETNT
O EREE & e NS B O T E T 5 AR i &
ROz EmnTEl,

1)

(2) ER#EHESICHIIZRBLREROEE

8 27 H~8 J1 30 HITH 13 Thitid by B I o iy &
BNOELRGE OB EEFE LTz, £ 5 =051,
INEF W vy — K, BHEMEEWEYER (v y—
B, # Btryy—H REEXI2—-Y7 L) 5
MU, ENZEESE RAGHE» © BRRFGHK (R4EE9%),
TRERE—BRIS (RIBhBD MBI L7, 2 EiTbic 2 B
B (BAEEUE | R E OIS S5, RIEA
O E LTER) ~0 EEOMRTIE, B ERED
BTN, RIRE oo, MERBICHET 3
Eife, Wk, K Elo&EHhEgad L, BREAOME
R A B U7, £, MitREBIcn0 T, B
BAROMT AL, AR« A2 H3f 72 7558
HOFHEIZ DO TOFNN 0 2155 &Mk,

(3) BLUZMICHFzHERIER—UVIAE
9H 2 H, SRR ERESEEEHEEE O b 2 [ H

— 121 —



WA E BB EEIC B 0T, WEREETEIT (FEB T - 41
RE) 2HE LATFEHR Y vy r - 75—
KBR—V VA EF U Io, HHZ# B et
b BRI SIS - 7ehs, BT E & L TEI
EEFEETIT N T O 7B SRR R A BRI T B 12 B a5
35 O BT RS S0 B Z EMF I NS,

2. TERHERIERBAFEEMEN) BiEIC
#5 ®ERE

RmHAIZ 9 H~10 Hichd T 1 Sk cirb
N FAEIENITNERELRD, 2oy —HliLik
Eh, BEREOEGFMERICBINEEHEEL THAER
Eifishic, vy —no3alH Ehlltry—E, &
BB R SCH IR GRERR, vy —H),
faah  BARERE (kv —H) AR SmLU,
2007 FEM S S N MEIEZ TORAE T, MEICE
BOSI B LIc—~E0 % &% 0 & B (/8
BED DTS ERP SN ERD, BROBREZ
SERPITEERT B 2 1T & - TYE GRS oM
HORHESNE B EL OS> LEEBF LN T B, KIE
DA, FHAINE 1 SRELOMAED 4 £HITH
720, WEERH S N 7cRE SRR O MK I O JR A3 0 DFfERE
P, TSIV ohEHOWRE ZHIELEMNS, B
WIRGE D LSRR E) O b LA EE AT 5 2 L&
HiictEw shiz, ZokER, YO RIEEE) O RY ©
b BB IR ST, ZHOBEALFLLP
REAHO AL, BEAZNIT2BICHCShio Y
T—RlEEG LR S EZABA (ISR L) BE
WFER SN, S SITRFEIZFMX & FH Lo M %k
BNzt d 52 &2 HMIZ, 3D L —¥ —3Hill 25206 L
7o T Ui itk ki & - T, PRI PRI
HRans LD - o & 2 o fAtE % 3 kot
THHRE UTIRRT 2 2 EAIGRICIE B EWIFSh B, H
PRI ICIEE 6 [0l [RIBAXZ S EHKD ] 0—BR&EL
THBHAEMTbNIED, DS OBMmIES
(RARVIEL, 7 X3 v CX2HBEEELHITS
TEMTER,

0 ®RERXR

1. BARIRELDFINBREE LUV
RHMBETRAZDORE

Uy —OMEFEEICE, FEEHNO—DIZEES
WHFROEE R v b7 — 7 HEERE T ST 5, 2010
W, Yozxs7 -7 oL (v TRET AT
3= YN TR AT LY a4 T - K
Vit ONo ) —ESLEWE) ALy — L
RIRA & AR E I BT 2 Eili i 2 FEhE L 7o i
Kix, 9OH8H~9H 15 HOM, MEREL KO LT
WA G REHLE AR & 2 > 7 — D & B BAINTITHAE L7,
kA, 9H 11 BICEIMEE L2 E L [ BEADE
Ft vy —HEEEES ] 2V NT 4 5T —ThI L7,
2 RMAITE, &5 — SRR A SRYE 8L
HEEITL, EREEEMIMARETERL TV S E
FIHT KT, s o MIEAPITEIC DO TR 255 &
U 7RI 217 - 72,

FRYKE® YT —I1F, /A —ENL YA T R
LT3, “Lithotheca” &MEIEHN 2 figsfik DIRRIT
Bavyvary (e ORENTIE, FRECHP B ER 53
WEDFME T — s B EIh T 3) &z DFFEIEH
DOV TERKI L7, 2D, WIREKFE LM T i
Bin SN A7) — ENL AT H ARSI 5 DRI 75
AEAY 2 TR EE# & & b,
Lithotheca®a L 7 ¥ g ViZfiFmMZ ohtc, 7 X3
VIR E, KEELRE, oy T &HICEB T B BIRAEE
HWoMEELTS T &, BRI >0 T
L7,

2011 4E 3 HHBIE, vy 7HMERYT 77 3 — il
ERHVE SRR & OIT, 2011 AERK T O #Y ifE M Hb
T8 2 BALRPIRE LT 2720, PEKR
°F & MU ERFFE T O DI 1 e ik 0 i 2 D T B,

GNP aY T SR Y 3 ) |

H BE:20104E9 0118 () 13:00~16: 00
& B WARFEY ST 4 57— 1021 E

YA T e FRYKR [NV — &z

— 122 —



2010 . BHEAUITEE v & — OIRERLER

g B 5 IHA RO BIEAFT ] “Ob-
sidian use in the Palaeolithic in Hungary
and adjoining area”

YrZ77 .« 7 X3 VK [ EEEH &0
0y TR E KOOI T O TIckT 5
HEARH D /XY — | “The patterns of
obsidian exploitation in the late Upper
Pleistocene of the Russian Far East and

neighbouring Northeast Asia”

2. EMBRERT x—35 L2010 DEE

vy =i MEMEBRAT + —F LEITRASE] 0—
HELT, EBHRIBATHRULMIIEL RS S L OB b >
vy olyEE L b [HEMERLGT +—F 4
2010 « 55 20 [l R BF VR IH A 25 SCILRFFE A 2 — il s
Mo TP I & Y e % b < B RERTE — & JRE B
Uiz BMEBIERL 7 + —F L3, 2009 4Eh o FEMis h
THY, REFEKCBIE TN A U T & 72 B AR
PEHL & SEBR O FA « DFIEE TR « TR O FERE A B E
Z, AEINTE o g« J\ o i D SRR A5 Ml & 32 0 Mt
B % s KR BIRAR A& bk 2 15 F R s © W r
i d 22 & 2@ LT, BMEAOARKE O K
DAL, BREAFIAEKSZ AEE/ OFE, REANS
RLIAER IR S0 BItR ED T — < ITLD #ltr,

FWHETH D EMEBREAL T + —F LFEITRASL] T
I, MBS THEZAS, WEHhTEEZRES, FHIRE
ZHSZ, EAMITHEZRAS, RMITHEEZRAS, TR
HITHERES, RHREERES, RN
R EEESUL 2 v 5 —, BREEE¥E, HIGRY
e, EREERA R Y =Bl Tw 5,
IFBRITIE, BHERRAD b7 O ShicEths 7 1« —
VN ET BPFEH RIS, SO BB AT &
b L, AHMNREZoMRICK T2 BREAOEENE
ETE-INT B, £, BBEAT +— T L1, L0JRK
b7 B BB D & AR ORI < TEHICE T
DRk SRS AT O LR, HREMEZ MMM
AR o8 & LU ThRET 5,

— 123 —

[EMEEA 7 + —F 4 2010 « 5 20 MIEBF I IHA S

SALFFER i 22 — il st A b S pEHE & 1 it % o

< Bt —])

X O EINEREA T+ —F LT RES RREHE
AL ER e B> <~ v Uil
LYl

H f:20104£10H 20 () 13:00~16: 30
20104£10 H3 H (H)  9:30~13:00

EgE® I - LI 3 A3

HBR R RFREATEE v S —

103208 (1) "4 BEAE ERFEWEE

G 1 0 BFHLE PRI 35 1) B IR 2 AR 2 o3
7 —5 DR EMFRT & Mk (R
IS 2~ 5 —)

e 2 BN R A ER B o B IR &
AMEBRDOH D Iz T  KITER
(REFIEEES LM 2 >~ 7 —)

e 3 0 AU SR L R A R I 8 T B A
BER & ABRE ER A (R
WFFERD)

FEHRE 4 IEE SR & SRR A E D <
AL DTE R R B R
EERVALL7}iE))

FERE 5 L MDCREAIETE D S BPFISHh T TO Ak
FAMFIIZ D0 T — B Ll a8 & O
BEBORFIN S — I W R
RFEERATTE R v 5 —)

T 6 L s RAEITEY & BB Ot — B M
TiOGEBEORID SER D —
INERFR CE T M EED

B [+ /0f, YVoal (BRBF 7<)y

)

10338 (A) wa: KrEmy
S AMORE — WAV DEESRZ S
N (IR RERRAE L > 5 —)
HHE T L IHAEREICE T 5 AR O AR -
FREMOERE PR R <



v @)
P 8 L IHAXRRRYEBIC B ) 5 AFDTERE & B
e ZUkMEE] (EATTHERAR)
CESHIRLE - RATRERD

I

e

waatam (1

ol
p=11Y
5y

3. BEYVIIKERSHREERAE
AMS BF3ERT & DR

10 H16 A, 7 ¥ 7IHAHRMSBEERSHE TORAIC
INEF WA v — R, REERCHTER, BEAEE
Mg EE (v s —H) 2, @EY VKA U
FIR¥ T EZEM E U T0 2 S8BEHR, &Y
WFIEH D ULSEBEIG & i Ml 4347 IR A s ic > 1
TERZRET > 1o, SMEEIRIE, JUNERE RS
IS X B AN, WEE RO HA GRS 1
L7 &% PIXE 4#ric & 0k (J. C. Kim et al. 2007)
LIHIEH TH b, SEEEHIRD 7 K TR o
PR O B A Z 1 7otk IR EULI TR 12 & %
IR M E T SRR B D SN S h, BRER
SATHEHILIESE S 2 BIEAQORER SR, BEICE
OB E R EER O BESR, HARF I B EEERL O 4
i EBBAFHA ORI EIZDNTT A A Ay Y a %
1iotco SSREHKIR EE, JUNERBEOOMEERICE
OB IEESHTE, HERTERS & LB B E R
TREPSBBHCE S W TITh N AN & 72, LI HTE
AL, ABMERED S bREIsiRftans 2 &

1273 - f:o

4, OY7 - n\NOTRIBLEBYELD
HERR, EBRy FT7—J DOEE

N ey —RESH &Rty —KiE, 11
AS5A~11ASHOART, vy « "o T7 274
TEEEEE M U, e & R AT v S — &
DO FELZRICDNTA—TY « ¥aATVLEYyF v z7
B L— NS L, F70, 1835 e s —45
WERE (25 —H) EEIRFHRGIRFBED N HAL
WX ORBRESINTOEAY )T 7V« L—F 7412
B EE LY, IUF VA 1TEE, AV /)Ty e L—
F 4210 8B, 3 RV I1EBE EoZHERZRY¥L
oo ARIOFHINT & b, KAELLIRECHEET 2 Fe i A

HBNRBTREEL Ui Nn 7 27 gtk & o
WHEsSRIZ DWW TH R R W72 S hi,

Zofth, EExy b7 — 27 OREICEEEL T, 2011
E1IHIBH~ISHIZNE LYy —FiTk3 K1Y,
S A VINSIIHEMIEE « 7 2 — B U2V REE G FOE T
i, 20114E1 H 27 H~31 HIZR U /Nt v & —Ric
XBT7 AN A, IRV — RPN TIHFEBR IR AN S
i,

M #HEH
1. $1EBRAERR LY 5 —AREEDRAE

oy —iEHO—BRELT, WEHERFIVNNT 4 THT
I X D TR O AR U, 5 1 mIAR
I T RO N ThME L o

(5 1 G R EREA T v & — AR E [ HRIE

fizxwBE M EEFEFNEI

I—F 4 x—F— NEF WG o VR B R

EHSRZ - AR v 5 — &

M QOL0AERBRIV NT A T AT I— XU

Ly b koKD

[RBFEERENICHRE SN TO 2GR EEEADIE
£y =13, 2010 FFE X O W - ARG R o 8
WFEHERR &7 0 & Ui, BIBAE, AHREROAIHRER
ELT, Ao HER»SFHINTOE T, S
AL vy —i3, BEAEZII LD ET 54 BAEIRE
& NHORBRAE N REOR DAL D & & bITHHT
LIFEAEIT> TOE T, KHETIE, HETBY 27 b
DLW DT BEREF DR T CMBALTEET,
2010 D 1 M ABMEE LT THRIEAEZD S E
b EEWEFM) ZbE L E 9,

10258 : [JE RO G ABIHEREE - HASIR &3 —
aoy )] UNEF B (B REDETE « SRS B A AT 2L
2, BEAOEE L -5

MA8H ! HAFER D LT & BEAEITDHE
| BHFE R A A=E, BRavEe
7 —H)

1MA158 : [HAUMMIR E 177 8 T4 O BIELE

— 124 —



2010 . BHEAUITEE v & — OIRERLER

BERH] 52 B GREFE: 2 — Y7 LR, BHEA
Wt v —8)

11A228 [ HRREAHTT R4 G E) O &5 & Lo
TERGERE ] B #E GRENLEEE T Vv oAk« 7 =
o—, BEaEerS—8)

1MA298 : [ HRREA M E R O b & BRI
¥onfey — N\ r BEMELZ LI —] 21 i
(WL « IS RS 2 B 202, BRAHERIt » & —
5

IV BREamEter5—
1. EGHREFA

6 A5 B : BURHAFAEKEYE 29 ml/NEA VT + —
Wi QRaE=E 304

6 A158  PIA KRB FHRESHEIR, EREHA

7H148 : WROD7z» 3 2 — V7 LR (AR
INERD ~Nafaadiitit 2 BaEE 134)

7H26H : NAD/Y 32— 97 LRENIK (BH
Wk ~afaaditit QBa#=E B4

7H298 : WRD72 3 2 — V7 LEENIK (FrEX
REREH 4 /NVERD ~E Aottt 2 Ba#=E 1204)

9A8H I BILKY¥E LR U= ¥4 « OB
T4 RN

9 A168 : HHEKY: 4 /NI HRIG, BRI

9 A288 : R 2RO BB E 285t (2R
REE [HRADS 5 S LA oM FESLD
| Rk, HH, RIS 1 SRS
M5 E4HET 70 BFH)

108188 : L/NHHI R B 22 B 2l s s Rk 2= 0F
BRDOZH « SR QRIEE 254)

2. RMETHAHEIE

4 A~108 : BIEIRE 1 58Hhko 3D L — 3 —5Hll
i, 43Uy,

6858 BHAKER 2 —Y 7 LKDOZITX B B
A A ICEIT (BEAE~RRIRO BIEATRE).

6 A30R8 : FMEENL 7 + —F L 2010 EITEAESH
J§ (RERMESULME v 5 —),

7 R278 @ SR I A N B A 2
U CBREADIE 2 5 —),

8 A208~10A238 : "ML D35 S LA Hik
DOHCFSL D ICBE L, FIHTERREE % R
(RO, FMAAKRER, %6 MERA2 & &5
D BIMZ> W THRY),

7R198~9R 48 : "HHEADZ S CAIE" Hil
DHOFESIL DFE| ITBE L, EFVNER O
KELHABCE, 66 MIEEAD 35 & L8 0 AR,

7R208~9 A238 : WG KR EBEAVITEE Y 5 — -
PRAARR S 2 — V7 LA R [HECRHR O A
SEILEEZ 5] B, (TEm@B LT, %1 58Eiko
HEORBE, TIFEFTOEFIIOOTEREMERKL,
HRAPIEE L 5 —7 MU ANITERT B, R¥HZ
b i), IR kA 993 %o

8 A24B~10H258 [ 5 i Jit 38 i L W 5T b ik B
52 MIRF R S 2E ) 1B b B B IR 1 SRk o %
i f CRAFRF PR A 2 SR (BIMRFEO S, R
B, tEES v Vb, MLy FOoRE L
v 7 v a VHRAL SR O IRE O ¥ A BRI
BERASEHBLTIT ),

9 A 38 : RHPER AN FEOH | IR RE
W1 Ak 4 25K, sk DR %175,

9AGH HEOMERALESEEKD ] ORfEEX
%o

98 68 : [ BIEAEEMRA A E% R B
KO R I HARRE A 5 M B S B R 2% ) I S,

9 B138 ([RAMTRAY 23] &UT, i
TEWHIEE O 2 A FK i, MEHEE 1 T4 AT - PR
[t o) —oselgfuc s 1 2 BEAL ORI
Yazx77 VeIVl Moy 7REICET 25
HER RO O e & = OB (Zi## 100 Ao &
BoRMHIlaz=Ta—trs—),

2 A288 : B R R IR BRAEE R R i s (R
A5 4—kVT—),

3R 48 EIGEMNFHRAR S CORAPIE
try—)

— 1256 —



3. EfE - Hfg - BEEX

8A1TH: 7+ —3F5 4 [HRDE DT 5 E
— KRR R O R — | 2848, 28 PHIbil
B

10A38~48 :[EMEEAT »—F 42010« % 20
o] 5 BF R I H A 28 SUERFFEAC it 2 — il A 25 b D
BEML & A o < SR — ] BAfE, BUEAIE
VI —INEBEREBED B EMNBEA T + — T LEAGRA
S EMRMF T < v e, REFIRIHAZS UL
KX BEEFEMICK D, FBIRITEAEXEICIE VTR
RMEEM LT, %72, 74— F L TPREOHRER &
FHREGE BRANE & — MY Ui,

108 78~12A 28 : WA KRFBEBEAE v & —#%
T [V 7 MOGREGRIE | B, P EF 11T 23 BB O i
ERIE, RAOMSCHRA D2 & B LTk a— T 4
F—y—%EH5 (ZH). ZMEIA, &8, ;!
Pt v 5 —

MA148 [ENot&RE] 7LAXV b [Ar FHD
RESCAV S M~ A OB~ | %R, /\ o i,
I\ i HARSULR O BHEE %R, (o) —
MYoEEBEOVOASEL—Yary], YURITLA
[RECR EH VoKL O#EMizHD 2 (2. B
& 35 No &85 1 /\ o IGSEMMIRE, /\ o i AL

12A16B~3 A318 : [EF o L# e T o8]
~/\ o F TG 30 AR A E~ | (& ¢ 2010 4%
12 H 16 H~20114E 3 A 31 H) % #%, BR/ SR IVfE
Bzt (FEa)o [0S LOMISCEFEEE | % /\ o 536
il S B THAME, 2—T 1 x—F — RO A A Vi %
%0, WX LSHARIARY —7 v 2 v TEFE (&
HDo 4% 53, 45 25~30 A, 2285 /\ » frEhifi,

4. BE ¥

4 A~ 2R WA RFBE UIFEIRILE G £ 5 fif i -
BIEMEA Y X MER, HEAHG

B UK (W RFADIGE o F0 IS B A IR WF 2 I
H) Ob&, SBHUMTELIE B0 < Gk - UL - BEY
Basthd ) 2 Mb & BEAFE %124

i AT (FYFI, T4V, FHIH AT,

LV v REH), BYERER, BB, Fk
WE (e=—AAIf), R¥T) 55—, XF+
F—, FRZ by Iy ay, J—tvay, @F
Wpkigs, ~v T 4 GPS 1E3h

o DR C SMESCHR 138 i, ST 284 #F () — X
AET), RS 731, REFULEIHIE R 207 £
4A~3R A, FHEKEFY X MMEK

4 A278 : EREAE I U o BRI A RGN, R
#BE2ITS

g GBER), REAGFRAXFBRRIOCEER
(BERE, XUMAEFERE, FHHEHER, HX
oy -k, WAL R)

5 A298 @ BHAIE L v 7 — &k (HRKFERH
BEVIEAM =)

6 A29A : fisxdEatm, 4EORMHA, K-V~
TRBEIOWTERNBEERE S & ik

7R148  BRAIE L Y s —HEERRS (WIEKE
ER BB BV FEAIM 2 =)

98~ 2R vy YT IR

9 A 78 : R¥HidaHE GE LRI OO T
108148 © R2EMfi R KR OEE i K EoRE, B
i
2A1B~78 80t X Mo E A~ O B 5
7 — & B SREE
MA~2A8 vy —SETHEEHEN

1A208 : R¥EHiRHR & QB LFTO>VTHH#®

2 A48 @ Ak & WE LIS 0 Tk
2A~3A8 vy —ETHE IS

3 A 1 HOL X R E A~ O RIEAFER T — & %
BRIEE

3A238 : BHEAWIE L v s —HEERALHE (Wi
REEERR BRI 2 =)

5. R—LR—D DA%

2010 4F 11 Hic A v ¥ — DR —LR—=D
(http://www.meiji.ac.jp/cols/) %L1, £ ¥ —
DIEH) P A N MENEZBES 5, K, FEERO X —
VILE, NEZIRT 52 TETH 5,

— 126 —



2010 . BHEAUITEE v & — OIRERLER

V HREEHE-%
1. WX, BE/ -, ERITOfM

/NI 2010 [IHA &R0 EE « KOFIH ] 38
JERADE L] 1 IHAZER (1) pp. 196-216.
HAREG

M e 2010 [\ » &l &9 2 il b o #E
SCREAR S L DB A B D — MESCR U &
oW —IT3I2a—Y7 L7 4X] Vol.54
pp. 8-9. WA R F A fE

WARMEZ 2010 [T ZE0R o it i V8 i EL o0 SR B4
D FEMIHERE | [T-EERCIITE] 4 pp. 1-19. T2
XWFFEex

WAREZ 2010 [EHHEHEOMA & BN O
2 ) THRRRE S EWI9E) 41 - 42 pp. 25-34. &
i e

wrfEe 2010 [ hoBfEhr» o2 “ERaa<
ADHHL | =58 B TR T 5R 22 4EBERK AR 71
JEMER] pp. 14-15. ZENAEEAR - BOEH
TR

KU R« FH 2011483 1 (EDRIHD [ SCIRE
IR G R ER oW <A —
TRAESCEME (BTG B i | & LR T i
BRI E H LT — e o] 43 K
HURRECE T U B SRS BER. (HRAE)

KOl #2010 45 H [2009 fEowrFeEhim  IHA % EE
U THEEE] 28 pp. 110, HEEHkiEa
B B 20114E 1 H (AR Em Bz 2 &
LW 4. AR TH#XALbtse) 16 pp. 20-22.

Ads SUALRFSE S

Bl B 2011 [ERARREBIRFEZR [HESEIE R XL
WMo L —aMWFE2 D7 0y 7 EAREIERE
BOEFE— | ~D a4 v b [ 2L EEE L
FEHE GLERE (R Db OHAHRRO LS L
WAERES 1] pp. 41-43. #hENIEE &R

BHAE 2010 [BHR7 o v 7 BRHC B 2o #Eg
BB O | [HAF I 2 BREFAIAZ T —
v 3 OWEREE EBURAMITEI O] pp. 24-25. /\

1

rIHAGUIZE 7 IV —T « KRR S 2 — 9T L e
ARERLFARRRRER [T V760 5%
RIRLIR 27— ¥ 3 OBRBEAS B & &

EHIANE 2010 [40 ka LUAT O @B & At IZBId 2
s THAZRE QU ZE ORI — SlEHah o
HAa# x5 —J) BARIHAG ARS8 [MFEH « U
i « v AR VY LTRIE pp.4l-44. AARIEA

ESHAIE 2010 [40,000 y BP %l 2 &S fFE 5 D
»? — BAIHITH T 2 PHIHAGUIZEOHR &
8 ] In Journal of the Korean Palaeolithic Society
21: pp. 71-82. The Korean Palaeolithic Society.

BWFlE 2011 [FHAEHRE~O 3 4 > b — TR
& Mle — 408 X JE A &R 3] 2 22T
A% ALgE) 16 pp. 100-102. 185 XALRFFES:

FsHIMIE 2011 CEORIR) TBRIR7 0w 7 BEO 2R &
BURADHEE ) MEREBREE & AL 1 WG R TE
atgEt v 4 —

T EE 2010 [ RISCFEFALEIC & 1 B iR R H]
Fe 27 VA S —HOMEIR T TR 1]
I pp.59-74. ZBHTHHES

MRS 2010 THeRESOUE ERESOCE ] IMZRE « 47
PR « PHEZRIS « /K 7 JERI] « REFpE—fm THESC
R E i 1] pp. 167-177. [alkft

Takase, K. 2010 Use-wear analysis of stone tools from
Etorofu Island, the Southern Kuril Islands. In
Sundai Histroical Review (Sundai Shigaku) 140:
pp. 113-134.

MR 2010 L7 YA« B LRIC X BEHE RO
REPIAI I B9 2 JEBERODFTE — BRI IS 125
=g LT —] THIK] 66 pp. 1-18.

FRMETAHET 2010 T2 VLol OB | LYY »—
F+V] 605 pp. 14-17.

rMH 2010 [A&EAEES THEHEE]) 5o
PREL — Mz RO B RS — ] PR 5 AHR
pp. 121-142. “Fi sk

M TeEE 2011 CRRRIAD RIS o BRI = & 5
EHZ B0 TR ROZ S 1] M - B
R B « IARIKEZR Wk

— 127 —



M E 2011 CRRJRIHRD  [PEF &l o B2 R — FA
FEoHEH» o — | [ 50 R

rdreE 2011 (R [HIEkE BRI s
U B EREL - BIEAMANCE T 2 Z A MPgE ] TG
REENREDIFEATHEE] 68 WA K= AR A
Feir

M vEEE 2011 CEIRH)  TORERAES 10« B AR I8 &
B A8 O R | TEEILRERE 5 A7
B30 FARRL R SCEE) BEAUREESE I A=

Takase, K. 2011 (FjlH) Plant seeds recovered from
potsherds of the final Jomon and Yayoi Periods:
a case study in Iwate and Yamagata Prefectures,
northeastern Japan. In Meiji University Ancient
Studies of Japan 3.

Takase, K., Endo, E., Nasu, H. 2011 (HIkl#) Plant use
on remote islands in the final Jomon and Yayoi
Periods: an examination of seeds restored from
potsherds in the Tawara site, Niijima Island,
Japan. In Bulletin of the Meiji University Museum
16, Meiji University Museum.

Tsutsumi, T. 2010 Prehistoric procurement of obsidi-
an from sources on Honshu Island, In Y.D.
Kuzmin and M. D. Glascock (eds). Crossing the
Straits: Prehistoric Obsidian Source Exploitation
in the North Pacific Rim, pp. 27-55. BAR Interna-
tional Series 2152. Archaeopress, Oxford.

5t Be 2010 [H2HF+HEDOIATEX Y —]
MR IE R e Al aam CE SUTE EWHIED
FEET) & pp.586-591. FEIE RS D AT
EBEHOT AR

S BE 2011 (BRI THEA A R o SRR A R
i &AM« HOE | TERBBEE ARL 1 Wia
KFRREA TR > 5 —

S BEfR 2010 [EAE NG — 4% PRko
] 105 p.12. EABZEHFER

S PR 2011 THEAEWIEE — 5% kAot
) 106 p.16. HEABEFR

B BEME 2010 T v AU LHERFIBICE T 58
RENAZ 7 — 2 3 OHEEL L BURARITTE) Ok

pp. 1-32. /\» fEIHAEIITE 7 )V — 7 « R S 2 —
VT Lo BAEMNKYRMAEREE [RTVT7ICE
FBEERFEAR R T — v 3 OBREIA ) & Bk

5 B 2010 [HTRIREAY @ RE—BFE NHASGHES
D REIERIZAL & MG IS ) | T 0F%E] 57-3 p.
117, Bl aprses

G W - KBRS B - EEHESE 2010 [ H AR O %
iR 3 o B RN ALBI AT SR O Bk &
A A7) I pp. 89-121. A A

fEak i - PNIFI « I Shevkomud * M. Gorshkov e

S.Kositsena ¢ E. Bochkaryova * /N8 B4 2011
CERIHD) 17 A=)V FRRIKIC B 0 5 Ras B o
WEE(D) ] TEREEE IR & AR 1 W R =R A DI
oy —

faas e e M. /NEF IE 2011 (RIRIYPD)  THRE
IREAJFEY D S i tads o ms ] THAE L
Fl AARB AR

WEt #2010 1%y RO PEMIC S U 5 R
PRI & il | TR2 B & il o Bk s ) Pl o5 B

i pp. 9-36. kLI H R
2. FHERKX (OBERKX - KRXFy—FR)

AN S

20104E 5 H27H @ [k 3 —a v o g/ 5 it
BATHICB Y 2 & b —SECROMB ] A AMBRERR
A 2010 FFEERS HIRA vk

201046 A 5 B : TOIS3 R ZHA® 34EM ] v v &
U L ARFIEICE T BMEFEMMLAZ T — Y 3 OB
EHRAWITEORIE U\ r HIHASHRPTE 7 NV —T « ik
BRI 2 2 — V7 L« ARBURLARMERER) ik
B#EC I 2 =Y T 4

20104F 6 H19H : [HA RO ASHIGE) & FAASRET
AARBUE PP RETEHAERES  PRERE

20104F10H 3 B : TAMOE — RAZL D% E
IWAZ B — ) FINBIRA T + —F 4 2010 « 55 20 [0
REFIRIH A SULPF At 2 — i mf 25 bt it
oA < BEAME — (SHIEREL 7 + — T A
FIATEAZ « RERIHAR UL S « B+ v
< UV U EEE)  FERATAR A R

— 128 —



2010 . BHEAUITEE v & — OIRERLER

20104£10H11H : Ono, A., Kosuge, M., Mitsuishi, N.
Recent works of the JPRA: A database of Palaeoli-
thic sites in the Japanese islands. Diversity of the
Asian Palaeolithic Culture: Recent Progress and
New Trends, The 3rd Asian Palaeolithic Association

International Symposium, Gongju City, Korea.

Bl 7

20104E 5 H23H @ [SULM O FREBH ~DOIEMITH 5
ZHERBE ] (BRI B < KM A - HA 1K - PR
AT) HABE P 76 M4 « URsE L4
K¥

20104 5 H23H @ [ KR O 72 B 722 2 il 1 25 3 86 0 #F
78(2) — B HiX Ml gx A e BE O JE o e — 1 CEERG B
92 R B - WEAEIE . - JIIRRLAE « ZaiB) AA
Zl R 16 MRSy - DFERR AR
20104 6 H26 « 27H @ [ 52 UL 118 B 2 30 s R
AR HE D WFSE —— M T BRI By Ok I & £ B 7 o
IC— BARIBAG AR 8 OHH « FRERE - & VR
UL IERY

20104E10H 2 B @ [3E: 816 25 R B AR & PR O £ it
< A HBSUL O BB FEMNERAT + —F 4
2010 « 55 20 [l B IH A 8 SUEPFFEsSi 2 — il
Hogr 25 AME D B & e & 0 < 2 RERTE — (IR
Wi 7 + — T LFEITRES « REFRIBAGSULITEE0
& BRI < o o ) BRI S 28
20114E 1 H22H T Fs TEBIEBGRIED S &7
FA TAEAL] ~D T3 X b | AR AT
WRFELEY VRV L [FA 7ML - F1 7R
b &3 — WL FEBAEMOEST — A

K

o RT3

20104E 6 H 6 H : [BHR 7 o v 7 BHIC B 1 B it Bl o
B ERBBN OB | ¥ VR YT AARFISITE D 5 KR
Ptk 27— v 3 O BREE EBRAMITEIORE O\ »r &
[HAZWIE 7V — 7 « MM I 2 — V7 L« BAEN
HPERMRAEALR) EEMEX I 2 -V 7T A

2010 4F 6 H 25 B : [40 ka LIl 0 &8 & 125 FHC B9

LAl | BARIHAGRERE 80y R Oy LAHA G
WML DFARE — PR O HAHEHE S — WA
R#

20104F 9 H22H : The dynamism of obsidian man-
agement and the emergence of modern human be-
havior in the early Upper Palaeolithic in Japan.
International Symposium: The Initial Human Havi-
tation of the Continental and the Insular Parts of
The Northeast Asia. Yuzhno-Sakhalinsk, Russia.

20104E10H12H : “Circular settlements” in the early
Upper Palaeolithic in Central Japan. Diversity of the
Asian Palaeolithic Culture: Recent Progress and
New Trends, The 3rd Asian Palaeolithic Association
International Symposium, Gongju City, Korea.

20114F 1 228 : [(MhHEHE~D 3 X > b — BT
il & Mo — o X Eaaib®l 222 T —J
Fan XALWIIERFRAL 250 AFRLE Y v RV L [+ 47
Ehts « +1 7B AiXAL &3 — & & FEREAE R
WET — ] WIRREE

e v

20104FE12H 8 0 : Spatial diversity and temporal
change of plant use in Sagami Province, classical
Japan: an archaeological approach. Meiji University-
USC Faculty and Graduate Student Research Ex-
change, University of Southern California, Cali-
fornia, USA.

20114 3 H19H : g EHH&GRIUCE 0 2 B A6
DEEANRST | fgsfEEVITES WK

faas i

20104F 5 FJ23H @ [HESCEAHIATFE 2 S 8% O 1457
DEEE — /N PR & SR T8O High & —
576 M AAZ A aRs EARRTE

20104F 6 JJ26 « 27TH : [ AR+ 1 7 A gz D]
Bt o b EUEEE (B 5K « ILEH ) O BERE R
2] CHEM « /i) B ARIH GG 2% 8 MG « o
FFF e RV T L WHIEKRYE

20104F 8 H30H~ 9 H 4 H : AMS "C chronologies

— 129 —



of terrestrial mammalian megafauna in the late Late
Pleistocene on the Japanese Archipelago (Iwase, A.,
Hashizume, J., Izuho, M. Takahashi, K., Sato, H.).
The 5th International Conference on Mammoths and
their Relatives. Mammoths and their Relatives from
the Pliocene to Present-Day: Biotopes, Evolution
and Human Impact, Le Puy-en-Velay, France.

20104E10H 2 B = [FESCHRANHATF 2 S 1 i T
DA AR DT — BRI K CHR RIS O
HE S — | FEMEREAT +—F L 2010 « 5 20 &
IR IH A28 ALUTZEAC i 2 — il s Aobf it pE
LA D < BHEME — (BMBEA 7 + —F L5
TEAE « REFRIHALG XLUTEsSis « s+ v <
VoD, R KNG IRET RS & 20

20104£10H 108 ~15H : Late Pleistocene megafau-
nal extinction on the Japanese Islands. (Sato, H.
Izuho, M., Iwase, A. and Hashizume, J.). Diversity of
the Asian Palaeolithic Culture: Recent Progress and
New Trends, The 3rd Asian Palaeolithic Association
International Symposium, Gongju City, Korea.

201143 H6 H (2010 A ¥ /T » Y L—F 7 12
B O FEIFA KR ] FERE # « L Shevkomud « FH
A4t « M. Gorshkov ¢ S.Kositsena * E.Bochkaryova *
INEFIE) B 12 e T O 7 AN SRR G S ALBEARER
E2

3. WiZiisk

/NEF R

20104E10H16 H = W[ 7 )V RSO B A
AMS WrFeiT CREEA O FEHATICBE § % DFFEASHR & g
3 5 72w, #[E T Pixe (Proton induced X-ray
emission) 7% TS Z £ T3 Prof. Kim Jong-
chan i&x9, BEEKX, BHEANG, /NF Bo 34T
WHERT %2 Bl En S READEEZTTH TS
Dr. Mi-yong Hong (& »EE, BiEKFO RIEL 5
P& 78 EMTBARR DN 21T 5)

20104E11H 5 B~ 8 B : vy 7HHME o T 271l
WAiEEEE CREAVIER v b7 — 7 /ED BT 24T
LAEDEEB AL, & VR T AL ER A FL

. <M ik, KBRS W, N WO 3 #AS. Dr.
Igor Schefkomud AS3HE)

20114E 1 H18H~18H © FA Y, T4 Y HISLIHEYEE,
T a— BV VREBN AT (R ab o T
Dxy FT—=IfEDILSTITRT v TIVY —IVAFEROD
B g SR O A, T A 2 HLIEET OISR
Dr.Ralf W.Schmitz, 7 2 — & v 47 v K¥& & FF%E
T B 1) 5 %1 Prof. Harald Floss)

20114 1 H2TH~31H : 7 AU A, I XY —KR¥EKRT
BRI CRIEA O34T O ks AL LalBt o A L7 &
Ciev =27 vy 7ICHT BT AabE, Mibid Prof.
Michael, D. Glascock, Dr. Jeff Ferguson.)

hHfEZ

20104F 5 H29 « 30H © ZFAIF i CR=5 0L (R
KFINE v F 2 b — v EEHIOFERHE &~ TIVERIL,
UL D BRED

20104F 7 H23 « 240 © REFIPEF 8 & OFE, 1 2
CHF P T AU AR B S 2 e e O~ 7L o 4
I & A 518 30 0 ) RDRE D BRED

20104F10H 210 © e/ sl « BATIR T (b2 e e
D IERERRL & 75 2 B AL LB RS X e T3S .
Thigs DD

20104E10H 228 @ B ESULM £ » & — (1856
HudteE D FERERURL & 75 2l 2BhE R B K O EHbERA:
tgs o Lhiligs DD

20104E11H26 « 27H @ THERWETE 0 (hgsp bt
R D HRERRL & 75 5 H BN TR K O 2 -
Thigs DD

20104E12H10 « 11H @ FRERFIGH I (his bt
R D HRERRL & 75 5 d N TR K O 2 -
Thigs DD

20114F 1 A7 - 80 @ ZEIRMESULM £ v ¥ —B LT
SRR (R Mol o SRERURL & 75 2 i 2
B Rk K OTEHLRAE A8 o LRSS O & ZEIR
HrALER I T RDRL O £R D

KNl
20104F12H 150 © FEpg ]2 & HESC O RBRISE TS U &

— 130 —



2010 . BHEAUITEE v & — OIRERLER

bA FHRILHENT T € 50EM LA e, HUGEBREH
Tad, LA BB A O WA

20114 2 H2TH~3 A 6 A : EEKEHEMEE, 7> 7
Uy VREZ N NEEEWE, £y 727+ —FK
FT Y aE'VT VM, A 2 AN — BRI
it (X5 — « 7 —ilpFh LR, BREAEEYED Y
WA, MEEEZ F—rATY Y, BEWE O BR
R AR

5 A

20114F 1 H28H @ W RIBMEEOOL A ER GER
SERTIFE A g 2 - A

20114F 2 A17 - 181 : duifFE Mg s bt & v & — (3
K1 BB A « BURBIEROR o AR 2 8 - /A

20114F 2 H24 « 251 @ A G T H UL RFER,
TR I E SO LA B A (MY E 0, BEBIEA
OBERT 0y 7 BT AR A B - WA

20114E 3 A 3 H i sUbid & v & — (WFEREERST
44, BBVII~BBIV @i . fizs D #BI%)

20114F 3 H17TH~20H @ AENHEZAXE D (LK
o SR, REFEBEE e S A B - R

1)

e

20104F 6 H 3+ 4 B : HFELHMEE, IR SC
bt vy — (ETROVMETHICRD S h 2 kT
JEIE O 4D

2010426 H 8«9 H @ B R ESHLd & >~ 5 — (il
TE O TR+ 25123 5N B YR T IR O A
20104F 6 29 - 30H : SHTHEZRHS (REFIRAH
TN ORI 18512380 S h 5 AP RE T IR O R )
2010 4E 7 7 20 H~24 B : Jbifpii KoF e sk v 3 4
E RN S A U 7o eSO 0 BIEA A 45 D
16 IR ST

201048 7 H~8 H26H : o> THF A LF vV A
WJi7 4 2 Y v ZAF—HIX (B LF Y IR
DIHAE « FihadsRefGB B O 4311 3H 4D

20104E 9 H 6 A~ 9 H14A : HHRE L O HILIKIRE R
CFAEE B 1 31 5 WA e AR I 04T 100 o0 5 3% 8 B o ¢
PR A

20104 9 H29H~10H 1 B © AlBailisissu it >~ 5 —
CRLIBE T PN o HE SR ~ okl S 12712780 © 1 2 K
THIRDOFE)

201143 HTH~3H13H : v vy THRET 717 3 —Hik
RSB RAL AR A TE i (v o 7 < 7 5 )
(F &= 7ifgdb R 1 2 RO AR « L3R A)

U

201AF10 11 A ~14 0 o B A e b vl 1 PR AR
TR R B 6 L O (2 HERTOIHAG AT Ot
T H B PR R A IS R U, A
DOEREEHA & IR TOBERIEEZT )

e
20104E11H20H  ERmIR A e (I Ak
OB R A

20114E 1 H12H ~148 - deig@i K, 5Lk
Mrry— (myTRET ALY, avTIcBI 55
BT DBURICHE, 7 RlKIE 3 BEFEOR R A
201143 H 5+ 6 A : ALBEEBERY: (b7 ¥ 7 343
EEWMEZITTE Y ) T 7 VU —F 7 12 EEYHAER
RO, BRLH)

4. %%iﬁ%o %‘Ig%@s Ij _7 :/ 3 709
T =35 L%

INEF O HH
20104E12H 6 0 : G&fli, TRxT7 77— VAR RO
WraE | AR SS & L WEER T X 857 etk

M i

20104E 7 H21H~ 3 H12\ ki« 3—F 1 x—% —,
W TR S &0 o — HSCULRERE] 25
I\ i F AR

2010410 7T H~12H 2 A #fifi « a—F 4+ x— 4% —
(HHE « REAHSRA D), RBRERE [ 2V 7 #Ckk
GREE ] XM OREPITAREAR

20104E11H 148 @ /8% 5 — (HHEEDL), v vRY
YL TENOTBRBETLARY b [y HORIL b
Mo | PIA DSB8\ mEMEE, A\ EEA

— 131 —



AL

20104E 1 H8 H « 2 H19H « 3 H120 :© #fli, [PIA
OuE) [ERO &R s UoRSGERGEE ] 285
I\ FESEIT AR

I

20104E11A36 0« Gfl, [ gm0 BEih ST 5 =5
Ja< Ao | =S R EORHEE PR 22 A FERKIDI
TS R SRR

I AT

20104E11H12 - 19+ 26H, 124 3+ 10H : Gfhfi, [Bl
AR E TSR ? | WERFIEWEATTE =
5 - Wi R A

201047121 4 B« GfE, [ H 45 i i R e R g
KOS | M FEEBN AR RS 2
FH 44 16 S BB [H A & e Q2 B

i M 5

20104E10H 9 | : 3k, [7 27 » 6 AR O Bk
KB WT VT ORPOMI « AL — HHAD
Bk — b RTAT I— &8 IR E

FRTIY

U

20104 7 H30H : ik, [ABEZS oy —&+
ORI — LAV SEER O 12 &Rl o B
O] T 2a—VT LAV Y 2 EMNEREERY:

20104E11H13H © &M, FEHH [ A48 - A7 - 1
— O WIS R ORIE | 285 0 B R A A

20106 H56H : A—HFAH—, YoRITL
[HARFNEIC 1) 2R FENAR R T — 2 3 OHEBRE &8
RARATHI ORI | 285 1 KB 2 -9 7 4

20104E8 H1H 1 A—=HFAHF—XxYRXb, Tx—
7 L RO hof-F- L8 s — KRR O i
R—1 28 PHBRlEe

20104F 8 H 1 B @ #Hili, [HAZMED & FHHIC PR
285 L PR ANE A

st

20114E 1 300 - Gkl QUEHTIEA), TREZHES
PR 22 AR ERARESCE T E I -V A &
Ui 1 RAOMSCE L

— 132 —



"R R B & AN H
WA R € Y — 4

Natural Resource Environment and Humans

Proceedings of the Meiji University Center for Obsidian and Lithic Studies

BERRHLE

1. B 8
ARRER, WHARZERBAOTEE V5 —IC X BUIERBIO MR ZNT 5 & & IS, HA5REL WMYERE, #YERS
BE, b b—EBERERICK T 2RI T — < ICBET UM%, B L OREBRBITN T 5 AR BIL P & v i i
B9 2WEa LB L, &t P —EERERY 1 F I XLOBEWRBIIEICET 22 L2HMWET 5,

2. BHEBOAR
FROANE L, ERHMIZAIUzd0 &L, R, HIRER bR, o, REDS [EZH] 12685 b0,
(1) S5 BAGEE 72 3ah
2) JEFE DR
WX EBEAGIC X BRBEOMAREE LT LD b D,
Kot : H A TOMEBRRERTEL, BAEMIZE LDbD,
wrgEs — b DGR, PE, FREINISHRE,
ERHRS T — 2 2B CTIEER 0N & 2 O E EROm S,
IR - A O EN WD
W e R, B XU ELE LT A EEIE L TEELT D,
I FHRA D BUTA (S0 ONEOR B & UL,

3. EfEE - —ERE
(1) MhoMERITBEE S, B PTORREER &0, 2L, TEEREE A KA SbLIHEHEL
TEAFIZ DR TIEZ L,
(2) FrERk, e (PGSR &), BUTA, BEFHRMR & EER LA ORERIE, SRkice o 52
U, EHAG TEEEMEEZRRL, DoZhERTEREZRAS Z &,
(3) FHVEMEMMLD P2 « MHEFICH 2K DI« £EEEFIHT 284613, FEAIMRRL THL &
(4) BHEGRCOFEIEHE (copyright) 3, BHAWVITEL V& - AT 5, BHEGH = HEBH S 25613, BRAU
kI —OHFNERB L, 0B, BEGHCEWHERFEE ) AV MY TAMT A2 L1270 T, H#60hLHT
fELCIHE %9,

4. ERFHE
Behad 3 EEIC [EFRREEEARER ] & CREST) WRLT, &K HRE XK KW £oaE— 28RV
J5R 2 ik U 72 RRBR RSS2 SR AW E &~ 7 —~E T B,

— 133 —



5. %
BREAOMTEE v —ICRESNIRERREXMEREZ T E oA RN A LT 2,

6. ZAEROEFRDOLIE

(1) WMEEESE, SEBREROANFITILL THEESOARGHE 2D, Az kiid %,

(2) WMEREZR, BAEEE2ZIERONE « EHITIEOLE NS 5 LHMT LA, H5 003, [HEEEIHE |
ZHE, GG « PR EORENBEBEER, FERICBIEEZRDZ I ENTE S, HFOMHE - K&s, KEKO
K& SP2EROKEIE, KFERHENIRD 5,

(3) MBERMZRMFICRELIZEE 3 » HERB LAKET, wXAMO THFohicdbD AL, 20 EEKH
FITHET B,

(4) WX DOZHIT, WEZEIVEHEERELCHMNZES > THXOZHEH & T 5,

(6) =R, ERMHOKREL, WEREXHE - MWL, BIEZKDE I ENTE S,
7. ® IE
EHERIEROIRIED H1TH . FHE, OIKRT 7 22T - 1otk #P0IRIEETTY, MEZAS~BR%T 5, &

EIREHOPN FAVIIE SRS L oy fRAN A

8. BEWEE - AR
s 2 O Bity, BHEGEE 3 5, BRI 50 MAERT 5, EAOLG bIFEAIE UTHES 5, 2L EO SR Z A
L3 585813, 50 MHAL THEFOAMICK DR TE 5,

9. ERFOZEM - R
OB IFEHEOAME L, B « K« KW« R ERFEEUTRALLL, BAZHAT 2583, F
BCHERZRRITH LiAL, BARROEMNIELNET S,

A

1. ERoks (%0
W3 KRR, RIED 20 HEIA, BRZE/ — b - BRERE - BIE0E, 10 HUAW, R < A < B3 6 HUW
L%, R LURRERRD SHERBEO LGNS - 85 ZORD TRE W,

2. R m
A4, 10 KA > b T2 FEXIIITOR RMTH 5, KM 244 mm XK 168 mm (F+ 7> a v 2FL) T
H5,

3. ERoEE
XFERE, BRIE LT Word 7 7 AV ERtbrilA 232 (RMREIZMS ). T/, 8T 2 TR, &5 -
MHRZE G 10 BA 2 b T 25 FXA8FTO—FRMTIEKT 5, —BOIRIIERE THiD U,

{

— 134 —



RXEERICOWT

54 FX2WTUNOMXE T EZAXBHITH T 5, &7, RXEECRICH BT 25, €DK, FREELH¥D
HEED—ffwlid, 150 v 7 REENT 5, RBATREER R, HELZRKTHREZITS 0T, &N OME
BHAXEEZRIET 5 & LI D FEFMICHEKT 50 KXDPEXDEEITS 54 F X2 [TUNOHNHE T %1
g%,

F—-T—-FIZDWT
L e KRR ¢ WFIE/ — MITI, EORBITHEC « Mk « R « HER EELELT SFHREDOF -7 — FELAT %,
B BINHAGRER, KB, + A 7B A, Ao, &b

wh

XERL
EREHEAIT cm, km, m FO XS IS5 %E, HEIAEAMEEZMHT 2,

i - SEXW

(1) R, BLBESEMNULALENEEL, REOZBEXMOFIZ—IELT @ K4 v ) H#T 5,

(2) 5IH « ZE 3, GIEGME 2003) &WIRE L, SIMEF AL SR OX— IV BERAT S GREHH 2003,
42-52 H)o

(3) BUH « ZEXHRIZE, XERRIC8 KA v MT—AL, MR, FE, WITE wXEE, Hta, & 7, 8
B, mRcH, R GRITED) &9, AIXOBER, XEEITE T ), FHeEIR T ) 2,

4) ZEXROEINZ, FHAE L TCEHOHEBII P PD S TEHERLDOFEXLDOREDTIVT 7 Ny MiEET 5,

& - BEERR
(1) iR, PL—RFEAOREEM N EL, #iR « Ghi« Wil LEDfREANS, FEMRGFEAMKTH 2, TV 5
WTF—5 D84 s IhIcHET 5,
(2) $FRB LR, HWEWPLTEIE, HL, WEZOFEMOLEIIIORD TIREL,
(3) BHERMIZ, B DICRy, HILZQIcH#ES 3,

FERE DA
HEO LI TR E TENT 5,

T 386-0601

R I NELAREAIN] KT 3670-8

WA RFARBAOITE e v 7 — GHY AR
HEqG 1 0268-41-8815 FAX : 0268-69-0807

E-mail: meiji-ob@kokuyou.net.jp

— 135 —



wm g ®

aul
cu

(EEBREEAB 1 52BMY LET, WAKEBRBAME L Y 7 —13, 2010 4E 4 H X 0 BIER AV -
RIS BERE O (BB ZEREBI & L ThLE S g Lic, TOWHEE S WS 2 EbH D, KL EOFIFTHER I
oy E NS, M - FIITICH 7 D BRI S E TG REZ O S 2 ITEH P LU LIP3, K510,
vy —BBLUMEMNED S 2 0o, ZRBEROKRNH D £ Uic, KR, BRRAHEOEBER v b7 —
IREEOBED OV Y F — T LYo RS T7 « 7 XI VL ET 4 AT « RRVELICKZMET Y
7, PRI—o v NITBYARBEARER v bT =2 I A BRIEOREEBEH T A ENTEE LT,
FEissRss & A8 1E, LIRS BRAMEEZ QST 2 X0 K0 [BREEEH] Oftic - < JZak 2 AK
PR EEE LT EE T, (s AT

ERBEEANE #1535

2011 4 3 H 31 H¥AT

e - J81T WIARERRANIEE v 5 —
T386-0601 F=EFUL/NELEREFINT KR 3670-8
BREAVIEE > —
Tel: 0268-41-8815

T101-8301  HEu{EBT-HUH XAl H R 1-1
THTI—AE VT 1R
A v 7 —BRMEPEE

T101-8301 AR TR M Xl HERT 5 1-1

WA REMFRIM B = CRER)
Tel: 03-3296-4282

http://www.meiji.ac.jp/cols/

SV I 7 S2ve=y 3 R A 1B
T111-0032 S EAE HXKGRE 2-29-6  RIEFEIL 2F
Tel: 03-3844-3855




	00発刊にあたって
	01小野昭
	02島田和高
	03橋詰・内田・小野　他4名
	04堤隆
	05Yaroslav V. Kuzmin
	06Viola T. Dobosi
	07叶内・杉原・小野・会田・島田・橋詰
	08叶内敦子
	09中沢・佐々木
	10活動記録
	投稿規定
	編集後記

