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i EEIHASRRARAITH 2 S EFIBAHERAKETO
AR O AR TR DV, LIBIHA LR 4G
ERTA—) vy 7 Ao ER R EwYE (R - gtk
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ZOFELE, WYL, TLTHHEDL A LIH#- T2
WL Vo 2RIl o T, RKHMBNTWEDTY
A5, FIUTEWIRFRRRFFO LRI, ) Th L, Fld-
NEFOEADTHIZETRATRSDIFTY.

T MENIN ) —DRGEEDZEBLZ, “az (iveghegyen
tal” (7 ZADMDWS) L) dborbhETL, B
R, EIERACRFFCPHZOT 2L Db D, #lz
X varjukova (=75 AtBD 7Y » 1), csalakova (=14
D7) VL) hENPSDLNPLEI LXK, DVEILE T
DANADORHTIE, BEAVERSI N, EEZITSIRT
&7zl w) T LTY.

inig & U COEMRE &R
WHAEREHFEPZ OMBEIZHOE S, TEET
5 X %o 0iZ 19T, s DRI OMFFE
X, SEWER, MBI (Fichtel 1791, Beudant
1822) *°, HWFEW, HAZHFM LS L SNF L
7z (Romer 1867, Szabo 1867, 1878, Szadeczky 1886). 7
1) A - & X —)bFléris Romer 258 LiZF7zoik, &
FH 7 RIC BT 2 RO G OMKDIER TH Y,
ZhUL, 187641/ ) — CTHIME S W EB S 4
RIS b0 TL MHROROEZ 2P, 1930
FERIZIFV S THAST, Z2TIE, BRA L LR
BUIARZEV)BOPELLE LI TWE L.
B FEROPLEICBE L Twa b @ (Jansak 1935),
BELL WAl s H7-5 K- » FICET
%3 ? (Kostrzewski 1930), # LTIV —<=T#HD NV
285 7 #F5 (Roska 1934) 72 &5 7z 2 BERS I A 4L S
F L7z RISEHN AW & 131950 4RI A - TH S5 T,
2Ty A — (Gabori 1950, Vértes 1953) 13421
TH A=A MY 7 (Gabori 1950) F THBEFIZWIL,
IHA RIS BT 2 B ORI T 2082595
bhE L7

ERELE S LVOERAEHES

Zhp6H b % LT, BREAIEE, EREY 2B
2B D O PEMBFSE I BV TR 2 EE Lo b &
ICHRYFELZ bW “HihiE OREAEM (2
DEREZL ¥ T V=R ZDMINEHE S OBk A LFNED

P THEMT LD L) BIEVERTHOTWET) 12
BT 25t DMz E S &, 2 FEBLEN%R
G EDREBACE R T 5 L) R F L. 22 TH
whh7z ki, $30ES (Cann & Renfrew 1964),
KT NAA (Gordus et al. 1968) % FTD (Bigazzi &
Bonadonna 1973) 7 &T9. Hlka—a v, Ny A
=20y 7 X7) (2B 5 RN OB L5
W I T L 72 @13, NAA (O. Williams and
colleagues, Warren et al. 1977, Williams et al. 1984) @
FETL, WMoz 2, [ANAFTHEREA] &
WO LT E DB LD THY, 2ok, ZOXHIIL
CERLEL. F72, ZoNnTFT) —i%, BROHS
BE ) Bl E oBIfR TS L7z (CLC2). Z
NSOHHHEE, EDS ® XRF (Birt et al. 1986, 1938)
(ZHEDOWT, T — 1y 3o R E L & HERIL Y
RO BN B Z b, &5 7% M5 E~DEH
MhrhizoTL7.

BEAHRANDNFHY —OHREORED TR

Jolk L7z &9 MDA 2 0 CHE 2 L ¥ %
72N, FEFRDWY HAZ OB LHWOBE, L TER
SR O AR AT L7z (Birs 1981, 1984). 29
L72H0Y) LA, GO 720 DO, iz o
Tehia e g EAEAMTIERHME L TWE LA &
HLEFTOE, AFICLT, IhFETolkigrnsd
NGB EBELCLI)SOTLAL €D L3,
PEMNIEIE T B & A THBHEE Th T, &
MEVI bDOEFHEEEZHITTLEIDOTHY ET. L
PLEDS, @APDblb Sz, HEREWICHL
TIiE, boLbHRTHLDT, JEBIEN L A%
ENDZOPDZELVILREIETOHY EEA. R
TEEROFE R, FA7-H1%, TTREMEE 2% PIXE-PIGE &\
9 Jik: (Elekes et al. 2000, Bir6 et al. 2000c, Rozsa et al.
2000), €L TPGAA &) IEmm i b B L, 2
DI & o> THERL A BRI RO L B0 04 % 3
Z 7o T&F L7 (Kasztovszky & Bird 2004, 2006,
Kasztovszky et al. 2008). Z DFHEIC X AR5 EMN
YOT, BRAOOHEHOENIANTHL L) 2L
BHEPDOENF LIDOT, ThETHMOLN TSI -1
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Fig. 1a : B0 )5 P H Carpathian 1~3 (C1~3)

Fig. 1b : C1 - C2 THEM DR DL 1

Fig. 1 HIVINF 7 DEERIREM
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Fig. 2 AN F7ERERHLEHOS R

v SOREEM & DRI~ OE NI E TR ET
WD 7: D OB R RN, AN T TR
AM72bDbHD ETL, FHINdD, F2ZSH;I
FoTATFLAEZbDLHDET. ISR, N>
A —ENLEWE O A O 7203 Ly v a vicko

TH Y 9 (Lithotheca, Biré & Dobosi 1990, Bir6 et al.

2000a). MM ZLINTED FRAEDT—F RX—A
DIEREMHRT LD DTHY EFL, ThHDMAER,
b DM IS 2HD R CERIBAZ 6L EL
72L (Bird et al. 2005), 72X D b7 F4 FOEMIC
B3 a2EVmFICRILFZHOOICEB LD TL:
(Rosania et al. 2008).

MEFOILK : £LERICH T HERORHA
AT B ERAIUE S, B & 1 2 B ANE AR

FAT SRR (Bire 2004, 2006), HfEICR ) 22H 5
DB, 3DODIEFEN R FEHDERE L 2B OAFATEL T 5
EVIHHTY. Zhbid, MRATY 7 X7, LR
A —, Tir 754+ TF (Fig. la, 1b). Ny H)—D
W OEMICET 2 B2 5T UL, 2 OISR
TLhdbifEhizoid Ay 7y X7 EREA (C1) TH

D, NYH) —EOREEA (C2T, C2E) 13I8 % 534
WKIEEF->TwnaEnw) ZETL SBIIEAE 77
IAFREOEREA (C3) 1 EIT RN/ HIBIZ LAnTm
LTWhAwEWw) 2 &TT.

AT B A 2 B IZONTH O ->TE
22, AN T T RERBA O BOBROME,
bbb UM LT (5 7) LR (F)vrvR
T U T ) O O BREA & 54 IR o A L
BEROE T Y.
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RIBO OB O T — 513, AN/ F 7 R
AgrOWHEEIR 2 > DM FNE, Zsay s -y
— 7 (Williams et al. 1984) = LT, <~ % —1 (Kilikoglou
et al. 1996) WHBOBITHER SN TWE LA, ZLT,
A OBI R % & SIZIEMEICA S 720 ISR S o
A%, FELBEE (797FT7 - kLVET - V—2 T -
77 54F - K= F) TRIESN@YWOEELRE
IOV T ORI 2 LENE RO TY. 4%, Zodk
R ZEOMDILKZ 0 ) 720 & o T E T (Fig. 2).

W

BREASERRRAZE T L, %o 2EENEHF) 72
TAHWETH - 721300 TR L, FRRARFZEE 1
Lo THIRID, EYEPLHREHRTLIEMTLD
DX, RIS X oM £ LTREN Y VT
VoAb sy a JIIHY BRI B ORFFEICRE <
HMLC&zE i ET.

LALahs, ROBEIIHLLTBIRETLLE).

1) dob b EELRERACL (Cejkov % Kasov 7
VRS DB FE, Kasov #° Nyirlugos D itk % & DEEL,
Banesz 1967, Banesz 1991, Kaminska & Duda 1985) @
MO IERELR B CEEZRE LD LN TV RNE NS
ze,

2) BMEA DA L85, ST TEALICE AR
HAROMMHO D DRKICT IR VwOTHY TLT,
ZNHIE, “HEHOHED T EEZ (sourceable) #im” &
“FEMASHIB L Cw 22w (non-sourceable) B % 7
THEVBENOMH SINLLENHLTL L.
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Obsidian Appeared in Paleolithic Industries
on the Korean Peninsula
by
Mi-Young HONG

Institute of Cultural Properties, Hanyang University,
1271 Sa-dong, Sangrok-gu, Ansan, 426-791, Korea
E-mail: hongmy1957@naver.com

The earliest evidence of obsidian use in stone tool
manufacturing appeared as early as 24,000-22,000 yrs.
BP. on the Korean peninsula. This raw material, closely
related with microblade technology, was continually used
until the final stage of the late Paleolithic period. The
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characteristics of each lithic assemblages from 26 sites
containing obsidian artifacts, ranging between 24,000 yrs.
BP. and 10,000 yrs. BP. according to radiometric dates
or relative stratigraphic chronology, reveal that obsidian
was used in high density as a favorite raw material by
the microlithic culture in the central region of the Ko-
rean peninsula, while suitable and various local raw
materials such as rhyolite, siliceous shale and hornfels,
depending regional geology, were actively employed in
the southern part of the Korean peninsula. Intensive
microblade debitage and production of specific tools are
also recorded in the southwestern region, where obsid-
ian raw material was rather scarce. The appearance of
obsidian and microblade technology in the central region
of the Korean peninsula seems to be the result of late
Paleolithic population movements, closely related to the
climate conditions of the Last Glacial Maximum.
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by
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Middle to Upper Paleolithic transition on the territory
of Eastern Europe is characterized by coexistence of
Middle Paleolithic, true (or full-fledged, or authentic)
Upper Paleolithic and transitional (archaic or symbiotic)
UP industries (Anikovich et al. 2007). These latter indus-
tries exhibit some typological and technological rudiments
of Middle Paleolithic, at the same time being quite Upper
Paleolithic in other aspects. The site of Mira represents
rather rare in the Ukraine instance of archaic EUP. Mira
records provide broad spectrum of archaeological and
natural science evidence (Stepanchuk et al. 2004; Stepan-
chuk 2011). In particular, specific case of remote raw
materials exploitation might be described for the up-
permost Paleolithic occupation of the site.

Open-air site of Mira locates in the valley of the river
Dnieper, Eastern Europe, Ukraine, actually about 15 km
South from the city of Zaporozhiye, 47°40" of N latitude
and 34°50’ of E longitude (Fig. 1). Three layers including
archaeological and natural objects were recognized here.
Two of them yield obvious evidence of human activity;
these are cultural layers II/2 and 1. The lowermost I11/2
is separated from the uppermost layer I with remains
of burned pines of layer II/1. The nature of remains in
layer I1/1 is still unclear; as they may present results of
either human or natural activity, or probably combined
effect of both.

Both Mira I and I1/2 associate with the soil-sedimen-
tary processes. Lithological, geomorphological, palyno-
logical, antrocological, micro- and megafaunistic analyses
and radiometric (AMS and conventional 1C) data allow
precisely correlation of layers I1/2, II/1 and I with
Denekamp /late Vitachiv /Bryansk interstadial of Middle
Pleniglacial and put both Paleolithic occupations between
27-28 uncalibrated C14 ky BP (Stepanchuk et al. 2004).

As it supposed, human activity remains were likely
quickly buried after the occupation, ensuring good sur-
viving of artifacts and site structures. Actually they
represents good example of well-preserved archaeologi-
cal living floors.

In archaeological sense assemblage of layer I might
be defined as archaic EUP, while underlying Mira: 11/2
appears to be authentic UP possessing Aurignacian and
Gravettian features.

Lithic series of layers II/2 and I statistically are sharp-
ly different. While assemblage of layer I1/2 enumerates
only about 200 knapped flints, recovered on the same
area (ca. 70 sq.m) assemblage of layer I enumerates almost
60.000 lithic artifacts. This difference, probably, might be
explained in terms of different durability of occupations,
more ephemeral in the case of layer II/2. Another likely
explanation is that only fringe zones of occupied area
1I/2 were unearthed till recently. Anyway, only general
features of assemblage II/2 might be restored, while
lithic series of layer I allow more comprehensive studies
and detailed characteristic.

The following aspects are important in respect of bet-
ter comprehension of situation with raw materials, name-
ly: economic status of occupations, seasonality, and avail-
ability of raw materials in the vicinity of the site. Oc-
cupation of layer I was comparatively long-term, and
was in function for several months. There are different
indications pointing to the Autumn-Winter season of this
habitation. Coming from the whole corpus of data in
hands, it is possible to describe economic specificity of
layer I occupation as seasonal settlement raised next to
the place of successful single episode of hunting on harem
group of wild horses. Evidence is far less representative
in the case of layer II/2. It only possible to state now,
that this occupation was likely ephemeral, and that ac-
companied faunal remains belong mainly to bison and
horse. No data concerning seasonality of II/2 are in hands.
Both assemblages were based upon flints, though not
siliceous rocks are widely represented in assemblage of
Mira I, as well. Worthy to stress that site of Mira is local-
ized in area virtually devoid of primary deposits of
lithic raw materials. In the vicinity of the site only extra
rare and small pieces of flint might be found in alluvial
context. The nearest flint outcrops are known remote
on a distance ca. 100 km, though the nearest outcrops of
petrified wood, sometimes used for knapping, are sepa-
rated by several tens km. Additional difficulties in raw
materials supply in the case of Mira I were added by
natural constrains of season of habitation. These evidence
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obviously witness for objectively very strict conditions
of raw materials supply.

Nevertheless more than 20 varieties of used lithic rocks
were recognized in materials of layer I (Petrougne 2002-
2003; Stepanchuk & Petrougne 2008), of which 13 are
different varieties of flints. As petrographical analysis
revealed, quantitatively predominate varieties of flints
of the uppermost layer has Eastern Carpathian origins
and were seemingly collected somewhere on the territory
of modern Romania. Some further varieties of flint allow
to define their exact origins. Paragenetic association of
zeolitised tuffs, actinolitites, amphibolites, and effusive
also points to Carpathian origins, while sandstones, quartz
milonite-ultramilonite, migmatite or gneiss, and probably
quartz-diabase have local origins. Typomorphic pecu-
liarities of flints and non-siliceous rocks allow to trace
rather precisely West-to-East about 750 km long move-
ment of Mira: I occupants (Petrougne 2002-2003).

Thus, the lion portion of worked flints of layer I was
imported from very remote outcrops. Should be noted
that overall weight of both flint and stone artifacts of
presumably East Carpathian origins not exceed 5 Kkilos.
Many technological and typological features witness for
rigid economy and intensive utilization of available raw
materials. Layer I flint assemblage provides obvious and
expressive instance of extremely transformed industry,
which exhausted appearance resulted from the intensive
utilization and re-utilization of limited number of ini-
tially thoroughly sorted lithic artifacts.

Assemblage contains very rare and exhausted cores,
few small fragments of raw materials, series of flakes,
flake tools, bifacial tools, and crucially dominating chips
or micro-wastes of bifacial and flake tools’ knapping,
sharpening and reshaping (Stepanchuk 2005; 2011). To-
date appearance of assemblage seems convincing for its
definition as flake-oriented and micro. But, as detailed
analysis reveals, we deal with industry basically oriented
to production of large blades and bifaces. There are
definite indications of one striking platform cores explo-
ration. Pre-core stage included crest preparation, as it
anticipated and reported by presence of crested products
in assemblage.

Thus, primary composition of lithics in hands of Mira
I migrants likely includes large massive and wide blades,
probably struck by parallel single-platform volumetric
cores, and large bifacial pieces. Retouched flake tools and
bifacial tools and/or semi-products, and probably certain
quantity of raw materials by way of blanks and tested
pieces have been procured and brought to the site. Range

of techniques were chosen for further transformation of
the initial set of flint artifacts, these are: intentional
fragmentation, reshaping and rejuvenation, thinning
including core-like thinning, knapping of bifacial blanks
and largest blades and flakes as well as knapping of raw
materials pieces.

Industry comprises flake points and sidescrapers of
MP appearance, and also typically UP endscrapers, and
few burins. Bifacial forms includes foliates, points, backed
forms. There are also rather numerous specific non-
geometric microliths of Mira type, atypical inversely
retouched bladelets and Krems-Dufour points, micro-
truncations etc. The major portion of these latter artifacts
represents products of slightly elongated micro-flakes
appeared in course of reshaping and rejuvenation of flake
and more rarely of bifacial tools. There are some grounds
to believe that appearance of original micro-component
of Mira layer I, as well as Aurignacian-like products,
might be explained as an independent innovation under
the circumstances of scarcity of available raw materials.
To date, the site of Mira represents a unique instance of
well-documented archaeological records recovered in
continental Ukraine and directly related to final stages
of the period of coexistence of Middle and various kinds
of Upper Paleolithic cultures in Eastern Europe. One of
its highly peculiar features is expressed in relying on
very remote raw materials. Long-distance migration,
followed by the stay in area devoid of suitable siliceous
rocks, has resulted in specific Mira case of raw material
exploitation.
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In Ukraine, obsidian occurs in Transcarpathia along
the Vihorlat-Gutinian Ridge most as strombalites—vol-
canic bombs ejected from explosive eruptions during the
last (IV) orogenetic phase of regional volcanic activity
(Nasedkin 1963; Maleev 1964) roughly 8 tol5 Ma (Shevko-
pljas et al. 1986).

For the first time obsidian artefacts and their outcrops
with geochemical analyses in this area (villages Ro-
kosovo and Malyj Rakovets) have been described by
geologist Petrougne V.F. (Petrougne V.F. 1960, 1972,
1986). Since then numerous stone artefacts were col-
lected on the eroded surface around vilages Rokosovo
and Malyj Rakovets. The result of this investigation was
the discovery of several cultural horizons in the Malyj
Rakovets IV, yielding Lower, Middle and Upper Palaeo-
lithic artefacts. Local obsidian is the most common raw
material for this area (95%) (Gladilin V.N. and Sitlivyj V.
I, 1990, Sitlivyj V. and Ryzov S, 1992, Ryzhov S., 1998,
1999, 2003, 2009).

At the moment, obsidian outcrops in the territory of
Transcarpathia are known only in the vicinity of ridge
Sholes (v.Rokosovo, v.Malyj Rakovets). Recent collabora-
tive studies have confirmed the presence of local obsid-
ian. XRF data, NAA data indicate Ukraine obsidian is
chemically different from other Carpathian obsidians,
and suggest that the Ukraine material is internally ho-
mogenous (Rosania et al. 2008).

In the central part of ridge Grand Sholes geologists
found six liparites outcrops with obsidian (upper lava
flows). In the western part of the spine occur liparites
tuffs with a small spread.

On the north hillside thick top closer to the center of
the region are liparites outcrops, which are confined to
hydrothermal rocks that cover an area of about 0.5 kmz2.
After geological data the ridge Sholes represents destroyed

polygenic stratovolcano of Strombolian and Plinian types.
Volcanic material delayed in an aqueous medium sur-
rounding in the lower parts of the relief, after which the
material was transferred temporary water and mud
flows. The diameter of the main part of the volcano was
about 10 km and height of approximately 2 km. Eruption
of lava flows liparites held on the last stages of life of the
volcano, when the building it was already largely de-
stroyed [Maleev, 1964].

There are two types of Local obsidian: black matte
and brilliant color and dark gray. Thin pieces of glass
does not pass light. Obsidian has inclusions represented
mainly glandular hornblende, and plagioclase hiperstenom.
During the crystallization of glass around blotches have
sferolity of stool-sodium feldspar and kristobalt or trydim-
it. Volume of water from 0.01 to 0.05% (Nasedkin 1963).
Local obsidian is the most common raw material (95%)
for all cultural complexes of Malyj Rakovets IV, the rest
consists of quartzite, flint, slate, sandstone, quartz and
andesite. Non-volcanic material is represented by pebbles.
The raw material is not found naturally on the site and
was transported (0,5-3 k) by numerous streams in the
vicinity of the settlement. It is important that the imple-
ments made of volcanic materials from different chrono-
logical complexes at this site and have differently pre-
served surfaces due to various degrees of patination and
cellular leaching (corrosion). The most ancient artefacts
have the most destroyed surface and vice versa the
youngest implements have a better state of preservation.
Eight cultural complexes were recognized at the site
according to geostratigrafical position and technical-ty-
pological namely: Neolithic-Bronze age (0), Upper Paleo-
lithic (I), Midlle Paleolithic (II-IV), Lower Paleolithic (V-VII).
Lower Palaeolithic complexes includes the tools on mas-
sive natural flakes with irregular retouch. Large obsid-
ian bombs of mainly black obsidian were used. Some
obsidian artefacts with more corroded surfaces and
represents morphologically more primitive tool types
(proto-Levallois and cubic cores). These were assigned
to the Acheulian complex (Stepanchuk et al.)

Middle Paleolithic (II-IV complexes) technique of
primary flaking demonstrate shift from discoid to paral-
lel and convergent knapping. Assemblage includes Lev-
allois flakes and points. “Backed” side-scrapers, knives
and flakes with traces of using or irregular retouch
dominate among tools. Medium size dark gray banded
and black obsidians of oval and flat-oval forms were
widely used in this period.

Variability of raw materials increases essentially in
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Upper Paleolithic period (I complex). Tools were made
of non-local obsidian, radiolarites, hydroquartzite, and
various flints. Dominated obsidian retouched blades and
end-scrapers, and also burins on non-obsidian material
are among tools.
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Introduction

Our prehistoric ancestors had an excellent practical
knowledge on their physical environment and the spe-
cific qualities of the raw materials they utilised in their
everyday life. The knowledge on the source areas and
basic techniques for extracting, processing and using the
optimal materials was one of the basic elements of the
community lore. Investigationg the material heritage of
prehistoric people therefore should also deal with these
mineral resources, whether they are used in modern
industries or not. Apart from basic problems of early
technologies they may also highlight movements and
contacts of prehistoric people and have important indications
on the structure and operation of prehistoric societies.

Research history

The need for investigating and analysing lithic raw
materials as a source of historical information was raised
first in Hungary by Floris Romer, “father of Hungarian
archaeology” (Romer 1866). He himself worked together
with prominent geologists of his age, in the first place,
Jozsef Szabo, also pioneering excellent figure of his dis-
cipline. Geologists, geoscientists had an important role in
establishing Palaeolithic studies in Hungary and pro-
vided the natural scientific background for the finds,
among them, the stone artefacts proper. Unfortunately,
this interest did not extend to the vestiges of more recent
archaeological periods, including the “pottery” phases of
prehistory. With the exception of a few prominent raw
materials, esp. obsidian the general knowledge on lithic
resources was very poor (Patay 1976, Lech 1981).

In the 1980-ies, raw material research efforts of the
Hungarian Geological Institute under the auspices of J.
Fulop essentially promoted petroarchaeological studies.
The immediate results were (1) a diachronical survey of
raw material use and processing from prehistory till
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modern times (Fulop 1984); (2) a summary of existing
petroarchaeological efforts (Bir6é 1984a); mapping and
collecting Hungarian sources of chipped stone raw ma-
terials (Bir6 1984b, 1986) international conference on the
subject (Bir6 ed. 1986, 1987) (3) and finally, the establish-
ment of the comparative collection of lithic resources in
the Hungarian National Museum (Lithotheca; Bir6é &
Dobosi 1991, Bir6 et al. 2000a).

After the establishment of this basic tool for research,
we had several important projects, step-by-step increas-
ing our knowledge on sources and sites.

Chipped stone tool raw materials

In the first run, chipped stone raw materials were
investigated mainly. This is partly due to chronological
and practical issues (the most important and numerous
fraction of lithics is undoubtedly chipped stone tools) but
also reflected on ‘flint mining” research evolving with
great pace from the 1960-ies (Vértes 1964, Fulop 1973,
Weisgerber 1980). Some elements of the chipped stone
raw material stock served as basis of classical petroar-
chaeological and archaeometrical studies (Roska 1934,
Vértes 1960, Vértes-Toth 1963, Dobosi 1978). Developing
techniques of fingerprinting and characterisation was
systematically applied with an emphasis of non-destruc-
tive techniques (Bir6-Palosi 1986, Bir6 1988, Biro et al.
1986, Bir6 et al. 2000b, 2000c, Marké et al. 2003, Kasz-
tovszky et al. 2008 etc.)

Polished stone tool raw materials

The investigation of polished stone tools and their raw
material started considerably later. This group of tools
has an essentially shorter time span and much less
overall quantities are involved; nevertheless, polished
stone artefacts (axes, chisel-blades etc.) had a high pres-
tige in the ancient societies due to their often distant and
specific, rare raw materials, therefore their potentials in
tracing movements of peoples can be even more impor-
tant (e.g., Western Alpine jadeite; Petrequin et al. 2008).
Although the necessity of petrographically investigating
polished stone artefacts was raised already by Romer
(1866); we made the first steps in this direction only by
the second half of the 1990-ies (Szakmany & Starnini
1996, Bir6 1998, Bir6 & Szakmany 2000). An essential
impetus was supplied by the UNESCO project IGCP-442
(http://www.ace.hu/igcp442/), resulting in the identifica-
tion of the most important local and imported polished
stone raw materials and their characteristics in Hun-
gary (Szakmany 2009, Szakmény et al. 2011). Currently
we are involved in fingerprinting and analysing special

long distance raw materials in Hungary like jadeite,
nephrite and hornfels (analyses in progress).

Other lithic utensils

The most recent branch of petroarchaeological inves-
tigation is directed towards a group of artefacts that was
formerly neglected in any respect. We summarise them
under the loose category “other stone utensils” covering
grinding stones, polishers, hammerstones etc. and also a
number of ‘manuport’ lithics on the archaeological site
where we cannot find a direct and evident use or purpose
for the item. These artefacts are typically of local origin
and represent a large mass to carry and to collect. The
first site where ‘other stone utensils’ were investigated
in integrated system with the chipped and polished stone
tools is the Late Neolithic site Aszod-Papi foldek (approx.
7500 BP), (Bir6 1992, 1998; currently in press for the site
monograph). Recently, more and more sites, especially
those of large surface preventive excavations produce
tons of ‘stone utensils’. Their investigation offers a lot of
interesting details on the life and choices of prehistoric
people (Péterdi et al. 2011, Bir6 & Péterdi 2011, Szakmany
& Nagy-Szabo 2011 etc.)

Conclusions

Petroarchaeological research evolved throughout the
past decades into a strong and disciplinarily well estab-
lished branch of interdisciplinary sciences offering es-
sential help for archaeological and historical studies. The
basic methodology involves an extended and representa-
tive comparative collection, systematical field surveys
on potential source regions, parallel survey of archaeo-
logical lithic assemblages and thematical analyses of
specific groups of reference materials with archaeologi-
cal sample sets.
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For prehistoric hunter-gatherers, landscape is an im-
portant factor conditioning their activities. As a part of
the surrounding environment, the landscape as perceived
by Palaeolithic hunter-gatherers is always both a natural
as well as a cultural phenomenon. The main river courses
of the Upper Pleistocene were important focal points of
these landscapes and mirror the interconnection of nature
and culture. Palaeolithic hunter-gatherers therefore might
have conceptualized their entire land use practices in
relation to them. Beyond that, assuming an animism-like
system of belief, we can expect rivers to become important
semantic places which structure the landscape and help
mapping it. As illustrated by many ethnographic, but as
well prehistoric examples, rivers and particularly big
streams can take the role of axes for migrations, but as
well as boundaries of different territories. In view of these
observations, I would like to explore the role of focal
rivers as axes of orientation, taking the examples of three
major river systems of central Europe, those of the Rhine,
the Rhone and the Danube. In the case of the Danube,
this river obviously attracted Palaeolithic and Meso-
lithic hunter-gatherers. Important occupation areas, so
as the Swabian Jura, the Altmiihl valley, The Wachau
in lower Austria and the region around the Iron Gate,
are situated in the immediate vicinity of this river. Ex-
amples of the oldest Palaeolithic figurative sculptures
and musical instruments (flutes) in the world have been
discovered in cave sites near to the Danube (GeiBen-
klosterle, Hohle Fels, Vogelherd, Hohlenstein, Willendorf,
Stratzing, Grubgraben, etc.). In Southwestern Germany,
the lithic raw material assemblages of the upper Palaeo-
lithic sites are dominated by local chert varieties and
radiolarite. Nevertheless, the presence of Bavarian tabu-
lar chert in these sites underlines, since the Aurignacian
period, east-west-contacts along the Danube. These ob-
servations confirm what has been called by N. J. Conard
“The Danube corridor hypothesis”, according to which
early anatomically modern humans would have used this
stream as important axis of orientation, in the context
of their dispersal to Europe. In the Magdalenian period,
these east-west-contacts along the Danube are even
strengthened by important stylistic similarities of objects
of mobile art (paintings and sculptures). In the Aurignacian
and the Gravattian, several cave and open air sites situ-
ated near to the Danube have yielded famous female
figurines, for instance at Hohle Fels, Weinberghohlen,
Stratzing and Willendorf. In Magdalenian sites, we find
exactly the same painted limestone fragments at Hohle
Fels cave (Baden-Wiirttemberg) and Obere Klause cave
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(Bavaria). In question of the river Rhine, the most striking
example of long distance transport of lithics consists in
the presence of Upper Rhine jasper in the Magdalenian
assemblage of Gonnersdorf where three backed elements
have been realized from this raw material whose outcrop
is situated about 300 km away from the Palaeolithic site.
The same raw material occurs in single pieces in the
Aurignacian assemblage of Germolles cave in Burgundy
where a Tibingen team conducts excavations since 2006.
It seems so that the natural corridor formed by the
Rhéne, Sadne and Doubs rivers was already used by
prehistoric hunter-gatherers.

Mediterranean mollusc shell beads which had been
found in Gravettian and Magdalenian assemblages of the
middle Rhine area underline the presence of long distance
exchange systems along the Rhine — Rhone river systems.
In this regard, the strong similarities of the Aurignacian
artworks of Grotte Chauvet (paintings, engravings) and
those of the Swabian Jura (sculptures) provide striking

supplementary arguments.
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Foreword

The Lower Mesolithic site of Ullafelsen is situated 1869
m high in the Fotscher Valley, Stubai Alps, Tyrol. The
site was excavated from 1995 to 2004 by a team of ar-
chaeologists from the University of Innsbruck under the
direction of Prof. Dieter Schéiefer. Its geological setting
is characterized by the presence of metamorphic rocks,
mainly micaschists and gneiss, without any siliceous raw
materials suitable for knapping. On the other hand the
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Fig. Geologic map of lithic raw materials

petrographic variability of the lithic industry of Ullafelsen
is very high. This evidence strongly contrasts with the
complete local absence and with the immediate surround-
ing scarcity of lithic resources that the natural environ-
ment offers. Since the beginning of the studies it was
clear that most of the raw material were brought to the
site from other areas. Understanding the provenance of
the lithic materials constituted a basilar work to interpret
the dynamics in Early Mesolithic in a wide area comprised
between northern Italy, Tyrol and lower Germany.

Description of the assemblage
The Ullafelsen lithic assemblage consists of almost
8.000 artefacts. Most of them are small or very small (few
mm) and have not been yet studied. The following data
derive from the study of a sample of 2347 artefacts big-
ger than 1 cm (perimeter). They were collected during
the excavations till present day (2012) carried on. We
can observe the following proportions:
1. Jurassic cherts from the Frankonian Alb: n = 502
(214 %)
2. Cretaceous flints from Southern Alps (northern
ITtaly:): n = 699 (29.8 %)
3. Jurassic radiolarian cherts from Northern Limestones
Alps: n = 799 (34.0 %)
4. Quartz artefacts from the Central Eastern Alps: n
= 347 (14.8 %)

1. Jurassic cherts from the Frankonian Alb

Two different groups of artefacts have been recognized
(Bertola and Schifer, in press ; Bertola and Schifer, 2010).

Group 1. The artefacts show whitish cortexes locally
covered by calcite concretions impregnated with oxides.
The chert was probably gathered in secondary deposits.
The color and texture of the cherts are inhomogeneous.
Dark grey colours alternate with whitish and beige. The
texture shows laminations and bands, also discontinuous,
providing the chert a marbled texture. Generally the
laminas are thin, with a rectilinear or curvy pattern. The
degree of silification is variable. Most of the artefacts are
made from slightly silicified nodules. Ivory white colors
appear mainly in the outer parts. The fossils are gener-
ally poorly preserved and hardly visible. Calcispheres,
sponge spicules, crinoid articles, few radiolarians and
small algal nodules are visible mainly around the cortex
and in the more silicified specimens. The morphological
characteristics visible on the cortex of the artefacts allow
the conclusion that the chert was available in the form
of nodules as well as beds.

Group 2. This group is smaller (23.4%) than group 1
(76.6%). It includes litotypes that can be compared with
the geological specimen from Abensberg-Arnhofen. They
are generally more silicified than group 1. Some of them
show the characteristic greyish and whitish horizontally
striped texture, others are more homogeneous. The bands

are never numerous and always subordinate. They are
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usually rectilinear, but sometimes show a sinuous pattern.
They show, more or less clearly, a micro-laminated aspect;
the laminas are often discontinuous and caused by mi-
crobial mats. Often the laminated layers alternate with
graded bioclastic horizons. One can easily identify crinoid
fragments, numerous sponge spicules (mostly monoaxone,
some triaxone), calcispheres and poorly preserved ra-
diolarians. Some mainly spherical ooids of few millimetres
in size, with whitish and opaque textures, are also pres-
ent. Benthic foraminifers and pelagic bivalves are less
common. The geological referring blocks are assumed
to be chert beds. In the Franconian Alb there are many
other Jurassic chert outcrops of a similar age. However
they are not characterized by the same banded feature
typically associated with thin tabular morphology. This
kind of chert is described as the most typical variety of
the Abensberg-Arnhofen group.

The groups of artefacts described can be attributed
with high certainty to the upper Jurassic cherts from
the “Plattenkalke” of southern Franconian Alb. A number
of indications support this hypothesis: firstly, the macro-
scopic features of the samples (color, structure, cortex)
and secondly, the study of the characteristic microfacies
that revealed the fine algal lamination alternated with
graded and bioclastic horizons.

2. Cretaceous flints from Southern Alps

A group of artefacts, totally extraneous to the local
geological context, is compatible with flint outcrops situ-
ated on the southern slope of the Alps (Trentino, Italy).
Thanks to the identification of the micropaleontological
associations (planktic foraminifera), well preserved for a
great part of the samples, it was possible to place the
flints from a chronologic / stratigraphic point of view.
The chronological interval represented is rather narrow:
from Albian to Turonian. Through the study of the pe-
trographic / textural characteristics of the flints, it was
possible to ascribe the litotypes to the Scaglia Rossa and
the Scaglia Variegata formations (Bertola, 2010a). The
distribution concerning these two formations is rather
vast and includes a large portion of north—-east Italy. The
nearest (about 120 km, straight line) outcrops to the site
of Ullafelsen are localized in the Non Valley which is the
area where the pelagic Mesozoic series of the South
Alpine basin reach the further north latitudes. The re-
search and the comparisons have focused around this
area immediately from the start. Numerous and aimed
field excursions allowed to study and describe different

geological outcrops and to collect several flint samples
both from the primary and secondary deposits. Thanks
to a full-bodied reference lithic collection, well represent-
ing the variability of the flints in Non Valley, I carried
out a comparison with the artefacts of Ullafelsen. It was
not necessary to extend the comparison to other areas.
Immediately it was possible to exclude more southern
provenance areas (Baldo and Lessini chains) as the Ul-
lafelsen collection lacks some very characteristic flint
types from older formations such as Biancone (lower
Cretaceous) and Calcari Grigi (Jurassic). The Biancone
flints, in particular, are the more abundant ones in the
South Alpine outcrops and also the more used in the
local prehistoric contexts (Mesolithic as well) given their
high quality characteristics. From a geological / struc-
tural point of view, the Non Valley has particular char-
acteristics because throughout the Mesozoic it kept a
relatively high position compared with other more south-
ern and eastern areas and this greatly conditioned the
depth and distribution of the formations. In particular,
the Jurassic / lower Cretaceous formations (Calcari
Grigi, Rosso Ammonitico, Biancone) are very condensed
or absent. The association of the Ullafelsen flint artefacts
parallels the natural availability of lithic resources of the
Non Valley with respect to: a) the narrow chronological
interval represented; b) the lack of flint types which are
very characteristic of the outcrops situated more towards
the south. The analysis of the morphological character-
istics of the artefacts preserving natural surfaces dem-
onstrate that the flint was collected from debris at the
foot of rocky walls (33.1%), residual soils (54.7%) and
torrent pebbles (13.2%). The flint was introduced in little
rounded blocks or tabular slabs as big as 8 cm x 6 cm
at maximum, often tested or partially flaked. The Adige
Valley seems to have been the preferred way for these
movements or long distance exchanges.

3. Jurassic radiolarian cherts from Northern Lime-

stones Alps

Here are grouped the artefacts realized with cherts
that belong to the sedimentary sequence of the Northern
Limestones Alps and can be considered local, even if
they are absent in the surrounding of the Ullafelsen site.
Even if several sub-categories have been created, we can
refer all the artefacts to two geological formations: Ruh-
polding (upper Jurassic: the red litothypes) and Chiemgau
/ upper Allgdu (middle Jurassic: the gray and green li-
tothypes) (Bertola, 2010b). In some areas (Jurassic ba-
sinal sequences) these two formations stay directly in
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contact and it is easily possible to collect all the cherts
previously described. In Tyrol (but extended also out of
the region) the main important basinal area was repre-
sented by the Eiberg basin, elongated W to E for about
200 km. During 2010 and 2011 several field excursions
in the Northern Limestone Alps were finalized to sample
cherts comparable to the Ullafelsen artefacts. The inves-
tigated area was comprised between the Lechtal Alps
to the west and Kufstein to the est. The better and wid-
est chert outcrops have been sampled in the area between
the eastern Karwendel and the western Rofan (Achens-
ee valley and surroundings). The following comparisons
of the samples with the artefacts confirmed the strong
analogies. We have clear evidences that the provisioning
area of the “local cherts” was placed near the lake
Achensee, around 40-50 km est / north east of Ullafelsen.
This area, easily accessible along the Inn valley, till now
represent an important way to the Bavaria. Maybe the
groups bearing the Bavarian cherts provisioned also in
this area. Other chert types (there are several types
cropping in the Northern limestone Alps, from Triassic
to Cretaceous) have been totally ignored also because of
their bad quality. Their total absence however suggest
that people provisioned in some defined areas and with
some defined chert types.

4. Quartz artefacts from Central Eastern Alps

The quartz artefacts can be divided in two categories.

1. Rough quartz lenses forming into the gneiss se-
quences. This kind of quartz is quite common in the
metamorphic environment of the central Alps, as well
as in the surroundings of the Ullafelsen site. It is a very
bad material for knapping which was seldom used. 25
artefacts were realized with this material.

2. Rock crystal. This kind of quartz is absent in the
surroundings of the Ullafelsen site. It was a material
particularly researched for its flaking suitability, even if
difficult to find. It grew inside fissures mainly in the inner
parts of the whole Alps, along the central axis. Nearby
the Ullafelsen site the area with the richest and bigger
minerals is the Zillertal Alps, belonging to the Tauern
Window, situated 40-50 kilometers east of the site, near
the border with Italy. A study confirmed the compatibil-
ity of the Ullafelsen artefacts with the minerals of this
region even if other provenance areas cannot be ex-
cluded (Niedermayr, 2010). 322 artefacts were realized
with this material.

Discussion

In early Holocene times probably different Mesolithic
groups frequented the site of Ullafelsen. We have the
evidences of the passage of people bearing and flaking
southern Franconian cherts, distant 200 km or more to
the north. The Lower Mesolithic of the Altm{hl and
Danube river valleys belongs to the South German Beu-
ronian lithic tradition. We also have a group of flints
coming from northern Italy, around 120 km to the south,
where in the lower Mesolithic a different tradition, the
Sauveterrian, developed. Significant intercultural contacts
between the two areas should be taken into consideration.
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from the Late MIS 3 to Early MIS 1 in Japan
by
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Relationships between human activities and environ-
mental changes have become an important research
topic in Japanese prehistoric archaeology. I examine
correlations between the geological and archaeological
chronologies from the late Marine Isotope Stage (MIS)
3 to the early MIS 1 in Palaeo-Honshu, consisting of the
present Honshu, Shikoku, and Kyushu islands, Japan.
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Fig. 1 Type sections of the Musashino and Sagamino plateaus and typical artifacts from archaeological sites (Kudo, 2012b)

This period corresponds to the later part of the last
glacial, and to the Japanese Upper Palaeolithic and earli-
est Jomon periods (kudo and Kumon, 2012; Kudo, 2012b).
To show the general outline of the environmental his-
tory of the MIS 3 and MIS 2, climate history has been
roughly divided into several phases. And archaeological

sites of the Early Upper Palaeolithic and the Incipient
Jomon period have been correlated with these climate
phases using calibrated radiocarbon dates by Intcal09
(Kudo, 2012a).
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Fig. 2. Archaeological chronology and paleoenvironmental sequences in the Japanese archipelago during the 50-10 ka cal BP (Kudo

and Kumon, 2012)

A: d130 profile of NGRIP (North Greenland Ice Core Project members, 2004) B: Lake Nojiri total organic carbon (TOC) content (this study) C:
Lake Nojiri cool-temperate deciduous broadleaf tree pollen ratio (this study) D: Calibratedradiocarbon ages of the archaeological sites around Lake
Nojiri. E: Calibrated radiocarbon ages of the representative archaeological sites in the Japanese archipelago (except Hokkaido). 1. Nakamachi (plain
pottery), 2. Nakamachi (Round hole decoration pottery), 3. Nakamichi (linear-relief pottery), 4. Seiko-sanso B, 5. Kannoki, 6. Sugikubo, 6. Hinata-
bayashi B (layer IVa), 8. Nakamachi loc. JS, 9. Nakamachi loc. BP5, 10. Hinatabayashi B (layer Va), 11. Hinatabayashi B (layer Vb), 12. Kannoki, 13.
Tategahana (Palacoloxodon), 14. Maruo-kita, 15. Shiroi no. 12, 16. Kushibiki, 17. Takihata, 18. Kuzuharasawa, 19. Unoki-minami, 20. Nozawa, 21,
Kamikuroiwa, 22. Kubodera-minami, 23. Miyagase-kitappara, 24. Gotenyama, 25. Odai-yamamoto, 26. Araya, 27. Yoshioka B, 28. Yoda-minamihara,
29. Tana-mukaihara, 30. Fukudahei-ninoku (CL1), 31. Fukudahei-ninoku (CL2), 32. Mukoubara A/B, 33. Yoshioka B, 34. Yoda-Ogochi, 35. Sakura-
batakeue, 36. Onbara 1 R, 37. Musashidai CL2, 38. Sasayamahara, 39. Umenokizawa, 40. Musashidai-nishi, 41. Happusan, 42. Takaidohigashi, 43,

Tachikiri, 44. Yokomine C, 45. Ishinomoto

MIS-3 Early Cold phase (ca. 38,000-28,000 cal BP)

Compiled radiocarbon dates for the Early Upper Pal-
aeolithic site concentrates on ca. 37,000 - 30,000 cal BP
which is almost coincide with the Early Cold phase. Warm
climate condition of the early MIS 3 had already finished,
it became colder and drier towards the LGM. The num-

ber of Upper Palaeolithic sites increased suddenly after
37,000 cal BP in the Palaco-Honshu Island. This event
seems to coincide with the timing of the migration of
Homo sapiens into the Japanese archipelago as many
archaeologist points out until now. The lithic industry of
phases of Tachikawa Loam layer X and IX (Fig. 1) which
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characterized by the use of trapezoid tools, blade tools,
edge-ground stone tools, placed to ca. 37,000-33,000 cal
BP. Phases of Tachikawa Loam layer VII and VI, char-
acterized by blade tools especially standardized backed
blades, seem to be placed at 33,000 -29,000 cal BP. In
addition, part of the layer V lower dated ca. 30000-28,000
cal BP placed Early Cold phase. Terminal of Early Cold
phase had become already cold and dry climate at the
same level as LGM.

MIS 2 LGM Cold phase-1 (ca. 28,000-24,000 cal BP)

Backed blade industry of Tachikawa Loam layer V to
IV-lower dates to ca. 28,000-25,000 cal BP. Change from
a cool-temperate deciduous broadleaved forest to a sub-
arctic conifer forest began in western and eastern Hon-
shu before the AT eruption (ca. 30,000-29000 cal BP).
Records from Lake Nojiri indicate that very cold and
dry climatic conditions prevailed from ca. 32,000 to 18,000
cal BP (Kumon et al., 2009). Some changes in the human
activities were found in the lithic assemblage and settle-
ment patterns. For example, Increase of the number of
endscraper seems to indicate an adaptation for cold cli-
mate. The Kou Industry, originally found in central Japan,
also suddenly spread over a wide area at about this time
(Morisaki, 2012).

MIS 2 LGM Cold phase-2 (ca. 24,000-15,000 cal BP)

The late backed blade industry dates to ca. 24,000-21,000
cal BP. The succeeding point industry dates to ca. 22,000-
18,000 cal BP, and the microblade industry to ca. 18,000
(20,0007)-15,000 cal BP. The earliest pottery dated to ca.
17,000-15,000 cal BP, preceding the abrupt warming and
vegetation change occurred at 15,000 cal BP. Cold climate
condition had been still dominated until the onset of the
LG Warm phase in the eastern part of Paleao-Honshu.
Especially on northern end of Honshu, where the oldest
pottery was found. Forest in this area consisted of sub-
arctic coniferous trees until 15,000 cal BP. Thus, the
environment of northern Tohoku apparently remained
cold, keeping its glacial vegetation when the use of the
oldest potteries started.

MIS 2 LG Warm (ca.15,000-13,000 cal BP)
Abrupt vegetation changes to taxa associated with
warmer climatic conditions occurred at 15,000 cal BP at
Lake Suigetsu, and 14,000 cal BP at lake Nojiri in central
Honshu (Nakagawa et al., 2005, Kumon et al.,, 2009). This
warm interval coincided with the linear-relief pottery
group (ca. 15,000-13,000 cal BP), which succeeded the

earlier plain pottery. In this phase, site number and total
amount of excavated pottery increased, and large size
of vessels, grinding stones and hand stones were started
to utilize at the southern end of the Kyushu. These evi-
dences seem to show the human adaptation to the
warmer climatic condition in the LG Warm phase.

MIS 2 LG Cold (ca.13,000 -11,500 cal BP)

The cold reversal contrasted to the Younger Dryas
cooling event appears to be much slighter than that of
the North Atlantic. There is insufficient radiocarbon
dates, however, Crescent impression pottery and Cords
marked pottery groups seems to contrast to the LG Cold
phase.

MIS 1 PG Warm phase-1 (ca.11,500 cal BP~)

Under the warm and stable climate of the Holocene,
the cool-temperate deciduous broadleaf forest composed
of Qerucus (Lepidobalanus) flourished in the Honshu
island. Chestnuts (Castanea crenata) also become one of
the key components of forest. This phase corresponds
with the Yoriitomon pottery group of the Earliest Jomon.
Shellmound sites appeared and the number of semi-
sedentary settlement sites increased during this period.
Subsistence and settlement system were changed sig-
nificantly in the early MIS 1.
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Obsidian Exploitation and Circulation
in Late Pleistocene Hokkaido
by
Hiroyuki SATO and Miyuki YAKUSHIGE

Department of Archaeology, Graduate School of Humanities
and Sociology, The University of Tokyo,
7-3-1, Hongo, Bunkyo-ku, Tokyo, 113-0033 Japan
E-mail: hsato@l.u-tokyo.ac.jp, nostalgiaporelpasado@yahoo.co.jp

Obsidian sources in the Upper Paleolithic Hokkaido

Presently, the total number of archaeological obsidian
sources in Hokkaido is 21 (Izuho and Sato 2007). Within
these, major obsidian sources are 4 such as Shirataki,
Oketo, Tokachi, and Akaigawa and the others are minor,
according to its size and circulation area. Shirataki and
Oketo obsidian had utilized in prehistoric Sakhalin (Kuz-
min et al. 2002). Although particularly Shirataki obsidian
had circulated in Paleolithic Sakhalin, there was no trace
of Hokkaido obsidian utilization in Continental Russian
Far East (Sato 2004; 2011).

It is verified that 8 in 21 archaeological obsidian sources
were exploited in Upper Paleolithic (UP) Hokkaido. 4
major obsidian sources as a mentioned were mainly used
and other minor sources as Keshomappu (Rubeshibe),
Nayoro, Chikabumidai, and Toyoizumi were also slightly
used. Obsidian from the major sources had been utilized
in Hokkaido during the whole UP, however, the utiliza-
tion of it from the minor sources were limited in the
stages and in a few sites near the sources.

Human occupation had started from the beginnings of
the UP and obsidian had exploited principally as the raw
material for stone tools from this stage through prehis-
toric to the ethnographic time in Hokkaido. In this report
we will discuss with the exploitation and circulation of
obsidian in Hokkaido during UP, based on the compiling
into the obsidian source analytical data from the lithic
materials of sites until now and analyzing the ratio of
differential sources of obsidian in each site.

Chronology and industries

The UP (40 -10 ka cal BP) of Hokkaido is divided into
the two stages; Early Upper Paleolithic (EUP: 40 -24 ka
cal BP) when have some kinds of flake and blade indus-
tries before the emergence of the microblade industries
and Late Upper Paleolithic (LUP: 24 -10 cal ka BP) when
have some kinds of microblade and non-microblade in-
dustries (Sato 2003). EUP industries conclude trapezoid,
Hirosato type pointed tool, pointed blade tool with re-
touched base, Kawanishi C type blade, and Shimaki type
Industries. According to the study for the chronology

and classification of industries by Dr. Yamada (Yamada
2006), LUP is subdivided into 3 phases; early Early Mi-
croblade Industry (Phase 1: 24 -20 cal ka BP), late Early
Microblade Industry (Phase 2: 17 -14.5 cal ka BP), and
Late Microblade Industry (Phase 3: 14.5 -10 cal ka BP).
Rankoshi, Tougeshita 1, and Pirika type Microblade In-
dustries belong to Phase 1. Sakkotsu and Tougeshita 2
type Microblade Industries belong to Phase 2. Shirataki,
Hirosato, Momijiyama, Oshorokko 1 and 2 type Microblade
Industries and the Industries with point and stemmed
point, and small boat-shaped tool belong to Phase 3 (Sato
and Tsutsumi 2007). These industries are the analytical
units in this report.

EUP is coincided with the later part of MIS 3 and LUP
with the MIS 2. Between the Phase of early Early Mi-
croblade Industry (Phase 1) and the late Early Microblade
Industry (Phase 2), there are no sites having radiocarbon
dates in this duration from 20 -17 ka cal BP. Since a few
radiocarbon dates are measured in whole UP Hokkaido,
it is difficult to be estimated whether people could not
inhabit for the severe cold environment as LGM or we
cannot get yet the dates simply in this duration.

Considering the research density and the physio-
graphic setting, the geographical distribution of researched
sites is divided into 6 areas; Shirataki, Kitami, Tokachi,
Kamikawa (these are in the east Hokkaido), and Ishikari
Lowland and southern Hokkaido (in the west Hokkaido).
We will discuss the obsidian utilization dynamism in each
area (Fig.l).

Early Upper Paleolithic (40 - 24 ka BP)

In 5 areas without Kamikawa area, the obsidian source
analysis has been measured. Obsidian from the nearest
major sources was mainly consumed in the sites of each
area. That is, in the Shirataki area the Shirataki obsidian,
in the Kitami area the Oketo obsidian, in the Tokachi
area the Tokachi obsidian, and in the Ishikari Lowland
and southern Hokkaido area the Akaigawa obsidian were
mainly used. However, the main obsidian source of Kyu-
Shirataki 16 site (Fig.l: 17) was from the Keshomappu
source where was a nearest minor. Obsidian from the
Keshomappu source was used secondarily in the sites of
Shirataki area during whole UP, unlike to other minor
sources where were used in a time and a few site.

It is remarkable that the main obsidian source of Bibi
4 site (Fig.l: 57) in the Ishikari Lowland was from the
Tokachi source. The Straight-line distance from Bibi 4
site to the Tokachi source is more than 150 km, and

between them there is the geographic barrier of the
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Fig. 1 Obsidian sources, areas, and sites in Paleolithic Hokkaido

central high mountains of Hokkaido where is the bound-
ary between the east and the west Hokkaido. So that, it
is thought that the using Tokachi obsidian in Bibi 4 site
was exotic raw material exploitation. Considering the
secondary use of obsidian, in each site of the Shirataki
area Keshomappu source obsidian, where is nearer than
the Oketo major source, was used secondarily. On the
other hand, in Ishikari Lowland sites secondary source
was the Shirataki source obsidian, where is more than
170 km by the straight-line distance beyond the central
mountains and, so that, more far than the Tokachi source.
Toyoizumi minor source obsidian was used in the Kashi-
wadai 1 site (Fig.l: 56) of the Ishilkari Lowland. That
example is only in the UP.

Phase 1: early Early Microblade Industry (eEMI: 24
- 20 ka BP)

The obsidian source analysis has been measured in
the Shirataki, Kitami, southern Hokkaido areas and Ishi-
kari Lowland. Obsidian from the nearest sources was
mainly utilized in the sites of 3 areas without Ishikari
Lowland. In Ankarito 7 site (Fig.l: 58) in the Ishikari
Lowland, however, Shirataki obsidian, 170 km away from
the site, was mainly used instead of Akaigawa obsidian,
80 km away from. The tendency that the sites in the
Ishikari Lowland were used the exotic Shirataki obsid-
ian was continued from the EUP.

Phase 2: late Early Microblade Industry (IEMI: 17
- 14.5 ka BP)

In this Phase, the usage pattern of obsidian changed
dynamically. Although it was continued basically same
condition that nearest major obsidian sources were
mainly utilized in each area, simultaneously the major
source obsidians became to be circulated actively in
wider areas and the source configuration of the sites
became to diversify. Also, prehistoric people was not
used the minor source obsidians and but depended on
the major source obsidians.

Shirataki source obsidian was used actively in the
other areas as Tokachi, Kamikawa, and Ishikari Lowland
beyond Shirataki area. It was secondarily utilized in the
Yunosato 4 site (Fig.1: 71), where located on the southern
end of the Southern Hokkaido area and its straight-line
distance to the Shirataki source is more than 350 km.
Tokachi obsidian was used not only the Kitami and the
Shirataki areas, but also the Ishikari Lowland and the
southern Hokkaido area, where in some sites mainly
used. In this Phase, the Akaigawa obsidian was first
circulated in the Shirataki area beyond the central
mountains of Hokkaido. On the contrary, the usage of
the Keshomappu obsidian, where is nearest minor source,
did not used in the Shirataki area.

It should be noted that the usage of Oketo obsidian as
the last major source has been primarily limited to the
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Kitami area and observed a few examples in the Tokachi
area till this Phase.

Sakkotsu Microblade Industry belonging to this Phase
was only one, which dispersed to the south, Paleo-Hon-
shu Island, and had wide movement behavioral strategy
(Sato 1993). Its lithic technological system is organized
to the adaptation for the wide residential movement.
Analyzing the source of raw materials of the Sakkotsu
microblade cores produced by the Yubetsu Method, all
samples were made from Shirataki obsidian. It is likely
that people having Sakkotsu Microblade Industry in
Hokkaido had exploited the Shirataki obsidian source
and moved over the whole Hokkaido carrying the lithics
of this industry made from Shirataki obsidian. We sup-
posed that is reason why Sakkotsu Microblade Industry
could spread into the Honshu.

Phase 3: Late Microblade Industry (LMI: 14.5 - 10
ka BP)

The tendency to the nearest major source obsidian
utilization in each area has been continued. The usage
pattern of each industry became to be diversified. Al-
though it is recognized that the Oketo obsidian was
mainly used in the Hirosato Microblade Industry, the
Akaigawa obsidian was used in the Ankarito 7 site of
Ishikari Lowland. Shirataki Microblade Industry is dif-
ficult to be estimated to the source identification for only
3 analyzing samples, however, each site was used only
Shirataki obsidian. Shirataki and Sakkotsu microblade
cores are both belong to the Yubetsu Method and their
reduction technologies are much similar. So that, it is
much interesting that both were tied the usage of Shi-
rataki obsidian strongly. In Oshorokko Microblade In-
dustry belonging to the later part of phase 3, obsidian
source composition became to be diversified.

In this Phase the utilization of minor sources was re-
stored and using the Chikabumidai and Nayoro sources
add to the Keshomappu was started. The usage of minor
source obsidians became actively in the Jomon era.

Conclusion

The obsidian procurement strategy, using the nearest
major source obsidian mainly in each site, was basically
common during the UP Hokkaido. Although the major
obsidian source composition of the EUP and Phase 1
(eEMI) sites was comparatively simple, after Phase 2
(IEMI) it became to be diversified. In the Phase 2 an
industry became to been tied some major source obsid-
ian and the source composition of each industry became

characteristic. This trend had been continued basically
in the Phase 3 (LMI). On the other hand, the exploitation
of minor obsidian sources was not active during UP and
only 4 in 21 sources were exploited. Keshomappu obsid-
ian was well used in the Shirataki area, however, other
minor sources were used only a few sites.

According to the Yamada’s hypothesis by the lithic
structure analysis (2006), it can be estimated that firstly,
in the Phase 1 (eEMI), on the basis of comparatively high
residential and low logistical mobility, the movement
scale (annual moving distance of residence) was small
or the movement frequency (annual frequency of resi-
dential movement) was high. Secondly, in the Phase 2
(IEMI) the movement scale became larger or the move-
ment frequency became low, so that microblade reduction
systems diversified and changed to the one that applied
selectively for the raw material characters of each source.
Thirdly, in the Phase 3 (LMI), on the basis of compara-
tively low residential and high logistical mobility, the
variability of each industry became increased. At the
same time, the microblade reduction system adapted for
the differential distribution and character of each obsid-
ian source, and the comparatively smaller exploitation
area of natural resources was developed, comparing to
the previous Phases.

Our research result is basically consistent with his
hypothesis.
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Palaeolithic sites in the Japanese archipelago first
emerged and increased in number after 40,000 cali-
brated years BP (cal yrs BP). Lithic industries were
developed from simple retouched flake and cobble tool
industries to trapezoid and partially polished stone axe
industries. Also, the exploitation of obsidian sources in
mountainous areas and on the ocean island began. These
facts strongly imply that modern humans were respon-
sible for the lithic industries. Thus, the archaeological
record of the early part of the Early Upper Palaeolithic
(eEUP: ~40 ka cal yrs BP - 35 ka cal yrs BP) can provide
significant information with regard to the modern human
colonization of the Japanese archipelago.

This paper examines eEUP hunter-gatherers’ mobile
strategies in central Japan, based on areal differences of
obsidian use. The differences of obsidian use in the eEUP
lithic industries are represented by the distribution pat-
terns of obsidian artifacts derived from five sources (Fig.
1). These sources are: the Central Highlands, Kozu-Onbase
Island, Mt. Takahara, Amagi, and Hakone. The obsidian
distribution patterns are reconstructed in separate ar-
chaeological areas based on the available data from obsid-
ian provenance analysis using X-ray fluorescence analy-
sis (XRF) (Table 1). The archaeological areas of the eEUP
comprise northern, eastern, and western Kanto, Mt.
Ashitaka-Hakone, and the region surrounding Nojiri-ko
(Lake Nojiri), based on the topographic conditions and/
or density-of-site distribution (Fig. 1).

Table.1 Results of obsidian provenance analysis of eEUP industries using XRF

Obsidian artifacts derived from Mt. Takahara, Amagi,
Hakone, and Kozu-Onbase Island decrease in quantity
as the distance between the sources and the residential
areas increases. The exploitation and use of obsidian
from these four sources tends to be linked with specific
areas. Mt. Takahara obsidian was mainly used in north-
ern and eastern Kanto. Amagi and Hakone obsidian was
mainly used in western Kanto and at the base of Mt.
Asitaka-Hakone. Obsidian from Kozu-Onbase Island was
mainly used in Ashitaka-Hakone and eastern Kanto. In
contrast, the Central Highlands obsidian was distributed
over each of the five archaeological areas. In particular,
the Central Highlands obsidian accounts for 100% of the
obsidian artifacts analyzed at the Nojiri-ko site group (N
= 11,160). The exploitation and use of obsidian in north-
ern, eastern, and western Kanto, and Ashitaka-Hakone
are composed of both major and complementary sourc-
es. Only at the Nojiri-ko site group was obsidian derived
from the Central Highlands exclusively exploited and
used. The distribution of eEUP campsites in the Central
Highlands indicates that hunter-gatherers had the skills
and equipment for survival in mountainous areas higher
than the timberline in the last glacial period. Radiocarbon
dating of a lithic industry from the Ide-Maruyama site
in the Ashitaka-Hakone region reveals that the exploita-
tion and use of obsidian from Kozu-Onbase Island dates
back to as early as 38 ka cal yrs BP, indicating the exis-
tence of sea navigation and water transportation.

The discussion and conclusions are as follows: First, it
is considered that the areal subsistence activities in the
eEUP included the exploitation of marine resources in
the coastal areas of Ashitaka-Hakone and eastern Kanto
now submerged by the sea transgression in the early
Holocene. Second, both the general use of the Central
Highlands obsidian and the complicated webs of comple-
mentary obsidian use reflect that the eEUP population
adopted a wide range of mobile strategies among ar-
chaeological areas, using the Central Highlands as a focal
point of their mobility. Five archaeological areas are
interconnected by multiple river systems via the Central
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Fig. 1 Distribution map of sites and obsidian distribution pattern in eEUP (~40-35 ka cal BP) in the central part
of Japan. A bar in each archaeological area shows a ratio of obsidian artifacts classified into a source area
by provenance analysis (XRF, NAA). Topographical map is made by Kashimir 3D and the numerical altitude
data (10m mesh) provided by Geospatial Information Authority of Japan. Longitude and latitude data of sites
are based on JPRA’s database (Japanese Palaeolithic Reseatch Association 2010)

Highlands. Also, the homogeneity of the lithic technolo-
gies among eEUP industries supports the notion of a
wide-ranging mobile strategy. Regional identity does not
become obvious in eEUP lithic industries. Third, the
Nojiri-ko site group at which the Central Highlands ob-
sidian was exclusively exploited and used comprises a
dense distribution of particularly large-sized residential
sites among eEUP lithic industries. It can be inferred
that the region surrounding Lake Nojiri was a place
where eEUP mobile groups seasonally aggregated via
the Central Highlands to pursue and hunt large mam-
mals, exemplified by Naumann's elephant (Palaeoloxodon
naumanni) and Yabe's giant deer (Sinomegaceros yabei),
both of which became extinct by the terminal Pleistocene.

Acquisition and Consumption of Obsidian
in the Upper Paleolithic of Kyushu, Japan
by
Kojiro SHIBA
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2-9-1, Nijyocho, Nara city, Nara Prefecture, Japan 630-8577
E-mail: shibak@nabunken.go.jp

Introduction

In the prehistory of Kyushu, obsidian was an ex-
tremely important resource that had a high degree of
frequency. This paper will examine the state of obsidian
acquisition and consumption in upper palaeolithic in
Kyushu, while focusing on the following three points: 1)
when obsidian use in upper palaeolithic in Kyushu began,
2) how the frequency of obsidian use changed through-
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Fig. 1 Distribution of Obsidian Resources in Kyushu

out upper palaeolithic in Kyusyu, and 3) when obsidian
from northwestern Kyushu made its way to southern
Kyushu.

Obsidian Sources in Kyushu

Even though there are approximately 30 known sourc-
es of obsidian in Kyushu. They can be broadly categorized
in the following manner: palm-sized high-quality obsidian
from northwestern Kyushu (Koshidake, Hario, Shiibaga-
wa), small high-quality and large low-quality obsidian
from central Kyushu (Oguni, Zogahana, Aso-4) and obsid-
ian from southern Kyushu (Nitto, Shirahama, Kuwanoki-
zuru, Kamiushibana, Mifune) (Fig. 1, 2). Obsidian from
central and southern Kyushu bear close similarities, but
source locations are more numerous in the latter. The
two regions also differ in that central Kyushu sees a
dispersed distribution of high-quality obsidian, while in
the south the stone is more concentrated in specific loca-

tions.

Chronology of Upper Palaeolithic in Kyushu

The upper palaeolithic of Kyushu is typically divided
into the early and late stages, at the boundary of the
Aira-Tn tefra (ca. 25,000-24,000 RCYBP). The early and
late periods can be further divided into three and five
stages, respectively, based on previous research in layers
of archaeological excavation and the morphological char-
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Fig. 2 The Relation between quality and abundance of lithic
raw material in each obsidian resources in Kyushu

acteristics of stone tool typologies (Miyata 2006, Mori-
saki 2010)
Stage 1: Denticulate and pebble tool Industry
Stage 2: Trapezoid and edge-ground axe Industry
Stage 3: Backed blade (Kyushu-type) Industry
Stage 4: Stemmed point Industry (Stage 4-1)
Tanukidani-type bitruncated point and Ima-
toge-type point Industry (Stage 4- 2)
Stage 5. Bilaterally backed tool and Kou-type point
Industry
Stage 6: Small blade point and small trapeze Industry
Stage 7: The first half of Microblade Industry
Stage 8. The second half of Microblade Industry

Changes in Obsidian Use during Upper Palaeolithic
in Kyushu

1) When did the use of obsidian in the upper palaeoli-
thic begin?

A small amount of what can be considered to be piece
esquillee, flakes of Aso and Hario obsidian, have been
excavated from Stage 1 remains in central Kyushu (Si-
zume site, Ishinomoto site locality 8). Trapezoids made
from Koshidake obsidian and the Zogahana tuff have
been found in the Stage 2 Magano site, where there was
also stone tool production. These sites are located in the
open plains of Kumamoto, but it is important to note that
the stone materials they exhibit are from areas of north-
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west Kyushu which are 100 km away from the site.
Around the Aso region as well, the Seta-ikenohara site
and Mimikiri site have produced trapezoids manufactured
from Aso-4 obsidian, the Zogahana Tuff, Oguni obsidian.
In addition, there were small numbers of Koshidake
obsidian (even though these were not found as formal
tool). From this, we can see that even in the case of
central Kyushu nearly all of the known types of western
and central Kyushu obsidian types were in use in Stage
2, and that there is a high possibility that Zogahana tuff
and Hario obsidian usage extends back to Stage 1.

There are no remains in southern Kyushu which ex-
hibit definitive Stage 1 obsidian use. The first evidence
of obsidian usage appears in Stage 2. The Chikegamine
site and Ushioyama site in Hitoyoshi basin have yielded
small flake tools made from either Nitto or Shirahama
obsidian. There are also stone tools at the Uwaba site
located near the source of Nitto obsidian, and a few of
these tools were manufactured from Kuwanokizuru and
Kamiushibana obsidian. Evidence of these obsidian types,
together with Mifune obsidian has now been found at
the Maeyama site on the Satsuma peninsula. The use of
Nitto and Kuwanokizuru obsidian has also been observed
in the eastern part of southern Kyushu among multiple
locations found in the Miyazaki plain, such as the Kok-
kobaru site and Ushiromuta site, and the Takanoharu
site Locality 5. None of these, however, has yet yielded
evidence for the on-site manufacture of stone tools. In
southern Kyushu, the development and use of nearly all
of the currently known obsidian sources began in Stage
2. However, the amount of obsidian accounting for stone
tools is not particularly high as distance from the source
grows. Furthermore, at this point in time, it warrants
mention that the obsidian of central and northeastern
Kyushu was not yet being used.

2) How did the frequency of obsidian use change
throughout upper palaeolithic period in Kyushu?

Obsidian use is observable throughout southern Kyushu
following Stage 3. Yet there is a marked decrease in the
use of obsidian in the stemmed point industry of Stage
4. These stemmed points, which are pivotal to hunting,
were made primarily from materials such as andesite,
rhyolite, and shale, with obsidian being used in their
production in only certain areas of northern Kyushu.
Obsidian is used, however, for the manufacture of small
flake tools such as Tanukidani-type bitruncated points,
Imadoge-type points and Harunotsuji-type trapezes, which
is thought to date from the same, or perhaps following,
period (stage 4-2). In what is considered to be the next

period, which marks the Stage 5, bilaterally backed tool
industry, there is a large amount stone tool manufacture
remains found near obsidian sources in central and
southern Kyushu (ex. the Shimonjyo site near the Oguni
obsidian source, the Kobarano site near the Nitto obsidian
source)(Abe 2007). This reveals an increase in obsidian
usage compared to preceding periods. It is in Stages 7
and 8 that the highest frequencies of usage are observed
in upper palaeolithic of Kyushu. During this time, obsidian
use not only rises throughout all of northern Kyushu and
the west of central Kyushu, but tools originating from
northwestern Kyushu are made with obsidian almost
without exception. Though non-obsidian artifacts account
for tool types seen in the eastern part of central Kyushu,
there are also a few obsidian tools as well. In southern
Kyushu, primarily obsidian industry spread throughout
the entire region, and there is an increase in the use of
Kuwanokizuru obsidian. From this, we can see in Stage
7 the exceedingly active selection of high-quality obsidian
(Shiba 2011).

What remains important is that obsidian usage changed
intermittently, and this was accompanied by changes in
the source of obsidian as well. For example, obsidian use
in southern Kyushu, first observed in Stage 2, saw an
increase in frequency in Stage 3, a decrease in Stage 4,
and yet another increase in Stage 5. Stage 6 then saw a
trend towards the use of other stone materials, only to
have this completely reversed in Stage 7, which marked
the onset of the peak of obsidian usage. This trend is
even more striking in those regions which lack an obsidian
source of their own, such as the Miyazaki plain (Fig. 3).

3) When was obsidian from northwestern Kyushu
brought to southern Kyushu?

The diffusion of northwestern Kyushu obsidian to
southern Kyushu is an important point in debates dealing
with the topics of human group relations and territory
between the two regions. The use of obsidian from
northwestern Kyushu is first observed in Stage 4. Though
there are no traces of its being used in production at
either the Harunoyama site or Dozonobira site in the
western part of southern Kyushu, these locations have
yielded finished tools made of this source material. The
next verifiable evidence comes in the form of small backed
blades and trapezoids from Stage 6, yet remains here
also consist of only finished tools and lack the detritus
associated with stone tool manufacture. The rise in fre-
quency of use of northwestern Kyushu obsidian begins
in Stage 7, and reaches its peak in Stage 8. It is during
this period that obsidian from northwestern Kyushu is
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first found throughout the entire southern region (ex.
Azebori site, Tateyama site). This phenomenon is quali-
tatively different from other occurrences of bringing
materials from northwestern Kyushu. In other words,
up until that point, microblade-cores were brought southward,
and it was in the south that they were then worked into
tools. Based upon the characteristics of the microblade
technique, as well the usewear observed on microblades,
it can be thought that these remains were left by the
human group of southern Kyushu rather than the northwest.
The fact that stone materials are being excavated from
archaeological remains 200 km or more from their point
of origin speaks not only to the long-distance moving,
but also to the contact and exchange of goods, including
stone tools, between these human groups.
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The Contribution of Obsidian Characterization
Studies to Early Prehistoric Archaeology
by
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With many of the conference participants discussing
the exploitation and circulation of obsidian during earlier
prehistory, this paper aims to provide an overview of
what characterisation studies can contribute to the study
of pre-Neolithic / hunter-gatherer societies more generally.
Taking a global perspective, it considers the significance
of sourcing work on early obsidian assemblages associated
with African Homo habilis and Eurasian Homo erectus
to debates on the cognitive capabilities of early hominins.
In turn, with Middle Palaeolithic assemblages of Trans-
caucasia containing obsidian from sources over 300 km
distant, our data strongly supports the view that not
only were Neanderthals highly mobile, but also that in
certain cases we might be dealing with evidence for
exchange, yet a further indication of their social complexity
and comparability to Early Modern Humans. Finally,

characterisation studies are beginning to play a major
role in studying Pleistocene and early Holocene colonisation
processes, both terrestrial (in Patagonia, Siberia and
Armenia), and maritime, as attested by recent work in
not only Japan and Sakhalin Island, but also Island
Southeast Asia, Melanesia, Sardinia and Crete.
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