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1 WElEERER (LHs)
Distant view of the Takakurayama site from the north (2015).
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A lithic concentration in 2* term excavation area in 2011 (from the northwest).
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1 4 SKO2 DRHR (FFRH5) 2 1H1SK04 DIRIHKR (LFEHS5)
Plan of a pit (3K02)(from the southeast). Plan of a pit (SK04){from the northwest).

3 tHSK02 OFE S RHEAROH TR (LEHS) 4 L SKo4 B LEomE RN (BRLSD)
Section of SK02 containing carbonized fruits, ﬁebhlrﬁland lﬂmrsi unearthed from SK04
rom the southeast).

5 i SK02 DFHCERME A OHIER (ERNS) 6 L SK0A DIREE (HLFEHS)
Burned bottom of SK0Z2 (from the northeast). Buried potteries in SK04 (from the northeast).

7 SK02 A e RO R R 8 SKO1$4HRR (@EHD)
Section of burned clay in SK02. Section of SK01 (from the east).
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1 J\(1507) OHERR GLEH5) g 2 F47REE (764) DHLRR (LRH5)
An arrowhead excavated from secondary deposit A backed knife excavated from Layer 3
(from the northwest). rom the northeast),

=

3 ko=l (1597,1596,1594) DEAKR (LFEHS5) 4 [/ (754~ 77) OHEKR (@EHS)
Tools excavated from Layer 3 (from the northwest), Lithic artifacs excavated from Layer 3
(from the northweat).

5 EIGEE CEl) AORFEIKR GtEHS) 6 BHBMOFRKR (FBHS5)
Chips unearthed from SX01 (from the northwest). View of SX01 (from the west),

7 EE (8f . FE) CEMUGROLTRE 8 KAURE(600) EPrE LIHEEE (BEHS)

Pebbles and lithic artifacts made on chaleedony. Pebble concentration around the large alab

(from the southeast).
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1 EEEEFERORENE (MRS S)
West side of north saeum nhawmg the stratigraphy
of the excavation in 2011

2 BEEASRMOLRNE (MRDS)
East side of north section showing the stratigraphy
of the excavation in 2011.

3 TP20(2012:05 B ) (OB LM (LEHSS) 4 3 RREOBRWHLKR ([@h5)
Unearthed artifacs on the surface of gravel layer ribution of artifacts in 3 term excavation
of the excavation area 2012-05 {from the northwest), (from the west).

4 B22REEAR (MHS

2% term excavation (from the south).

6 WIMAEEMR (dbH5)

3 term excavation (from the north),
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PREFACE

1 Introduction

This volume is publication number 9 of “Tohoku Bunka Shiryou Soushe” (Tohoku Culture
Materials Series, no.9). The series is published by the Tohoku Bunka Kenkyushitsu, (The Tohoku
Culture Research Room). The Room is an interdisciplinary organization in the Graduate School
of Arts and Letters, for the study of cultures in Northeast District of Japan (Tohoku Chiha). The
series is composed of archival publications on the history of Tohoku Distriet, covering such areas as
Early Modern period records, Modern period records, documents of research history, Kyoka poems
reproduction, folk life records, and archaeclogical materials. For the re-analysis of archaeological
collections, Number 4 of the volume was published in 2009 as “Tshi ki-shi Nashikibata Kaizuka
Sh fo Shiryou" (U hed Materials from the Nashikibata Shell Midden, Ishinomaki City). The
shell midden belongs to the Initial Jomon period and the materials were recognized as the typological

standard for the Nashikibata type in Jomon pottery chronology. The present volume is, on the other
hand, the report of a newly excavated Late Palaeolithic site in Tohoku, the Takakurayama site. The
Late Palaeolithic period in Japan corresponds to the Upper Palaeolithic period in Eurasia,

The investigation at the Takakurayama gite has been an integral part of continuous research
projects conducted by Department of Archaeology of Tohoku University along the Mogami River
drainage basin. The excavated sites in Yamagata Prefecture are located on the Japan Sea side
of Tohoku District, which is the western side of the Oou mountain chain. The Department of
Archaeology that is also called as "Kokogahku Kenkyushitsu™in J {Archaeological Lab ¥)
is one of 25 research and educational units of the Graduate School of Arts and Letters (formerly the
Faculty of Arts and Letters before 1999). The term “Department”™ here denotes each unit but it is

actually a small laboratory of two to five professors. From historical reasons in the Meiji Restoration
period in the 19" century when Imperial Universities of Japan were founded, it is still called this
way. So, in the present volume, we use Tohoku University Archaeology Laboratory (TUAL), for the
official Department of Archaeology.

Thirty years have already passed since Tohoku University Archaeology Laboratory (TUAL)
members first excavated the Kamino-A site and explored the Upper Palaeolithic sites in the Shinjo
Basin formed by the Mogami River and its tributary branch streams. After Professor Chosuke
Serizawa retired from Tohoku University in 1983, members of TUAL explored new fields for
archaeological expedition and selected the Shinjo Basin for its research potentialities. The 17 test
excavation at the Kamino-A site was dirvected by Akihiro Yamada and Yoshihiro Aita in 1984, The
site was then excavated successively by the TUAL organized by Professors Takashi Suto, Toshio
Yanagida, Kaoru Akoshima and Yoshihiro Aita in 1987, 1991, and 2000, The lithic industry at the
Kamino-A site (phase A) has similarities with those in southwestern Japan and belongs to ca. 23.300
" BP. The research results of the final 3" excavation were published in 2012, From 2008 to 2010,
the Marumori 1 site in Mamurogawa township, also in Yamagata Prefecture was newly investigated
by TUAL. We discovered lithic artifacts belonging to ca. 25,400 ''C BP from the Marumori 1 site.

The Takakurayama site was selected as the next target, and we excavated the relics from 2010,
2011, and 2012 for the understanding of the Higashiyama industry which was renowned as the
most typical blade tool assemblages in the northeastern Honshu Island. The Hakusan-E site was
investigated twice in 2013 and 2014. The assemblage from the site is one of typical “Sugikubo
industry” groups and they belong to 18,400 "'C BP on the basis of AMS dating. Furthermore, the



excavation at the Hakusan-B site was carried out in 2015 and the new collection was under analysis.

For the past 30 years, TUAL ik continued arck logical surface collecting for ing new
sites and discovered new archaeclogical materials with precision researches. The present excavation

report was the result of continuous endeavors by TUAL members in cooperation with Tohoku

University Museum. The chief editors in charge were Dr. Yoshitaka Kanomata, i e

and Dr. Katsuhiro Sano, assistant professor of Department of Archaeclogy. Professors Toshia
Yanagida and Kaoru Akoshima supported the projeet from 1" to 3" term excavations. Special thanks
are to Atsushi Muratsubaki and Ryosuke Kumagai. graduate students of TUAL for eompilation and
provision of original data and drawing illustrations which were made for their Graduate Program
Masters Thesis. Furthermore valuable results of scientific analysis were provided by Tsutomu Soda
on tephra analysis, Hitoshi Kanno on soil analysis, Ryosuke Hayase on 'C dating, Minoru Yoneda
also on "*C dating, Junko Yoshikawa on carbonized fruits and seeds, and Yoshitaka Denda on fabric
analysis. We sincerely acknowledge all for scientific collaborations.

2 The Takakurayama excavations

The Takakurayama site is located at the western portion of the Shinjo Basin in northern Yamagata
Prefecture (38°41'20"N, 140°16'56"E, Fig. 1.2). It is situated on a river terrace at the lower reaches of
the Oguni River which is a tributary of the Mogami River. The elevation of the site is 91 meter above
sea level.

Lithic artifacts were collected from the Takakurayama site at the time of rice field construction
activities in 1970s. Mr. Gisuke Otomo reported these artifacts as belonging to the Palaeolithic period
in the book of “The History of Funagata Tewn”., TUAL members repeatedly visited the site and
surface surveyed there, but did not lead to recognition of artifact concentrations. In 2010, Kanomata
and Sano arrived at the Takakurayama site location on their survey rounds and retrieved several
pieces of blades. Since then TUAL members investigated the site for the purpose of focusing on
lithic concentrations. It turned out reliably that locations of lithic concentration are situated at
southwestern area of the lowest terrace of the Takakurayama hill, and TUAL team carried out the 1
term excavation. The research was conducted from 1" to 7" of November, 2010 by Kanomata and Sano
with participation of TUAL crews seen on the photo (Figure 22, 4). Fifteen test trench pits were dug to
discover distribution areas within the Palaeclithic cultural layer (Fig. 3.1). Fortunately, some blades
and fragmentary charcoal materials were unearthed from the 1* trench. Finally, lithic artifacts were
discovered from loam sediments in three trench pits (no. 1, 14 and 15) located in relatively peripheral
area of the hill. There was no remaining cultural layer at the central area of the Takakurayama
terrace because of rice field exploitatio

The largest concentration would be at the southwestern area of the site. That is why the wider
trench pit (32 m*) was set up there at the 2" term excavation from September 27 to October 7 in
2011. The trench is situated between trench pit 1 and 14 (Fig. 3.2). Finally, about 1,200 artifacts
were unearthed from the trench pit. They were contained mostly in stratum 8. All the artifacts were
recorded for three dimensional positions by the total station system (SITE V), and samples suitable for
fabric analysis of formation processes were measured by digital clinometer (SI1, GioClino, SPAD-503).
Burnt cobbles were detected in distributional overlaps with two lithic concentrations. A remarkable
large pebble (37 em in length, 25 cm in width, 15 cm in thickness and 18.6 kg in weight) was situated
at the center of a cobble coneentration (Fig. 4.2). Furthermore, a pit (named as “SX01”, 2 m in length,
1.1 m in width, 0.15 m in depth) containing & number of chips was loented under the large pebble
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(Fig. 3.4). Chronological order from the Upper Palaeolithic to the Jomon period was represented by
the stratigraphic sequence in the trench pit (Fig. 3.5). Arrowheads and potteries which belong to the
Final Jomon period were discovered from stratum 1b. Archaeological features of the Jomon period
were detected on the surface of stratum 2. Blades and formal lithic tools in the Upper Palaeolithic
period were mostly excavated from stratum 3.

The 3" term excavation was held by TUAL from August 24 to September 4 in 2012, Since the
main object was to understand the distribution of lithic artifacts, 4 trench pits were set up around
the trench of the 2" term investigation, Seven pit features which belong to the Final Jomon period
were detected on the surface of stratum 2. Some of them contained carbonized fruits and seeds. Pit
no.2 contained intentionally buried potteries, stones, and one lithic core. Blade industry was mainly
unearthed from stratum 3. A total of 380 lithic artifacts were discovered. In addition, 437 cobbles
were recorded for their positions including those for the fabric analysis.

Excavation wall section maps were meticulously illustrated in order to understand stratigraphic
order and sedimentary formation process at the site (Fig. 3.5).

In total, 1,027 Palaeolithic artifacts were discovered from the Takakurayama site. The total
weight of them is 11.7 kg (tabs. 4.3 and 4.4). The lithic assemblage composition is shown in tab.
4.1. They are characterized as follows: backed knives (56), end scrapers (77), burins (18), burin
spalls (28), end scrapers on ventral face that is inversely retouched end scrapers (2), a boat shaped
tool (1), retouched blades (26), blades (235), flakes (90), and chips less than 20 mm (479). Siliceous
shale material was mainly utilized to make blades. Finally 794 artifacts were produced from shale

materials. To the contrary (tab. 4.2), chalcedony was largely utilized to make end serapers, and 209

artifacts were manufactured at the last stage. Siliceous tuff rocks and petrified wood (silicified wood)

were also in limited use.

3 Relationship between stratigraphy of tephra and radiocarbon
determinations

Figs. 7.1 and 7.2 show components of tephra according to stratigraphy at the northern wall of the
trench pit in 2011, As-YP (As-YPk) was discovered from stratum 1b. AT (Aira-Tanzawa pumice) was
detected from the 2" layer. Furthermore, To-OH was contained in the 3" stratum,

Tabs. 7.2 and 7.10 show the results of radiocarbon determination at the Takakurayama site.
Despite that 10 carbonized sample materials from the 3" stratum were selected for ''C dating and
their results were obtained, suitable age corresponding to artifact chronology and stratigraphic
position was not reported. Although the oldest age of them is ca. 12,000 'C BP, expectable age
for archaeological chronology is from 27,000 to 20.000 BP. Further analysis is necessary in the
understanding of antiquity for the Takakurayama site.

4 Blade techniques at the Takurayama site (Figures 19-26, Plates 13-15)

Since no blade core was found in exeavations (surface collection, figure 27, 5 and 6), and refitted
materials are limited, reconstruction of blade technique is based on characteristics of independent
blades and other non-refit artifacts. According to the analysis of blades and other lithic materials,
blade manufacture was carried out as follows, as successive stages of techniques (Fig. 5.16).

1. Formation of crested ridge in the direction of longer axis of a core.
2. Removal of core tablet in the direction of shorter axis.
3. Removal of crested blade.



4. Retouch on the platform tip of blade removal area.

5. Production of blades,

6. Occasional Removal of core tablet, or formation of the other platform on the opposite face.
7. Occasional removal of blades from the opposite platform.

Blades were sometimes removed from the lower platform to cope with unsuitable situation of
blade removal face. A core tablet was oceasionally removed from the core for reforming suitable angle
and shape of platform to remove blades. Produced blades were relatively large (in average, 91.56
mm in length, 28.49 mm in width and 9.63 mm in thickness). The blade manufacture sequence in

Takakurayama site is regarded as “Higashi blade technique” that is a typical blade manufacture

‘method in northeastern Honshu during the Upper Palaeolithic.

5 Backed knives (Figures 1.6, Plates 1-4)

Backed knives were generally made by retouching both edges of base on dorsal face of blade. One
edge of tip on dorsal face of blade was oceasionally retouched for sharpening the tip of the formal
knife. There are five formal varieties of backed knives shown in Fig. 4.7. They are classified as sub-
types in the report. The size of backed knives was mainly from 60 to 160 mm in length and from 15 to
45 mm in width. Type 1 backed knives were usually larger than other types in width and length. Type
2 is regarded as a typical “Higashiyama type backed knife” and occupied a larger portion of backed
knives at the Takakurayama site. Blank blades for type 2 were relatively narrow. Impact fractures
were recognized on 30 % of backed knives type 2 (tab. 6.2). Moreover a number of backed knives were
aceidentally broken. It means that a more abundant number of backed knives were actually used for
hunting and brought back to the site (Figures 34 - 38).

Backed knives were mostly distributed lithic concentration no. 1 where burnt cobbles and chips
were found in spatial overlaps (Fig. 5.1). Distribution of backed knives with impact fractures was
similar to the other backed knives (Fig.8.1). Retouch flakes and chips were concentrated in lithic
concentration no. 1, especially around SX01. The inference of behavior explains resultant patterns of
distribution, disposal form and repair traces. Probably, a major portion of backed knives would have
been brought to the camp location after their usage and repaired or newly made with blank blades.
Thus, hunting weapons were renovated for future use. A backed knife retains residue on the surface
which is interpreted as the trace of hafting (Figure 39).

6 End scrapers (Figures 7-15, Plates 5-10)

End scraper is usually manufactured by making retouched edge on the distal tip of a blade. It is rare
to be retouched on both ends of a blade. Opposite end of the scraper edge is occasionally retouched but
along lateral sides of the blade, S i flaking h Iting to “notch” which is considered
for hafting purpose are recognized on both sides of the blade. Although siliceous shale is mainly used
to make end serapers, the use rate of chaleedony is also relatively higher compared to other tools.

End scrapers were observed widely scattering around both lithie concentrations no.1 and no.2 (Fig.
5.2). Use wear was identified on 58.7 % of end scrapers. They were mainly utilized for scraping raw
hide (Figures 40-44). The pattern indicates a behavior in which people used end scrapers around lithic

concentrations and some of them were actually discarded there (Fig. 8.1).

7 Burins (Figures 16-17, Plates 11-12)

Burin is made by forming burin facet(s) in the direction of longer axis of blade after making a



platform for facet removal by retouch or napping off the blade tip. It has been typologically named as
the “Kosaka type burin” which is known to accompany with the Higashiyama type backed knife in
research history.

In distributional data, burins and burin spalls are scattered around lithic concentration no. 1
(Fig.5.3). Despite the fact that the proportion of burins with use wear polish was low, severe degrees
of micro-flaking were recognized on several burins and burin spalls (Figures 44-45). It means they
were used on hard materials but not necessarily for repeated use episodes. Although there were a few
burins with use-wear polish, a large part of them were utilized and discarded in the site area.

8 Refits (Figures 29-32, Plates 16-17)

In the course of artifact analysis, 30 refitted materials were recognized. Several refits indicate
blade manufacture sequences with refits of two or three successively flaked blades. Furthermore,
manufacture processes of lithic artifacts such as end scrapers were reconstructed by refits between
tools and retouch flakes. Refit no. 1 proposes that blade after burning episode(s) was further
retouched into an end scraper. Refitted material no. 1 shows that end scrapers were made at the
site and one of them was burnt there. Refit no. 3 includes artifacts which were unearthed from lithic
concentration no. 1 and 2. The fact means that two lithic concentrations were formed in a short
period, supposedly roughly at the same time, Since most other refits were distributed in each of the
lithic concentrations, it is suggested that activities of lithic manufacture and use were limited within

each area.

9 Discussion

The environments were very cold and severe during the last glacial maximum stage,
approximately from 30,000 to 25,000 cal BP. Thus artisans at Takakurayama had to develop their
refined lithic technology, subsistence and mobility strategy. First, their blade technology was
improved to produce all necessary tool blanks by blade manufacture processes. In general, blades in
Higashiyama industry sites were made larger than these in other varieties of blade industry. Their
manufacture sequences show characteristic techniques from the viewpoint of flaking position of

retouch on blade cores. Platform preparation was limited but aptly retouched before removing blades.

Top part of blade removal face has never been hed. Imp t of blade technology enabled
artisans to produce longer and wider blades. As the result, the range of form and size variation of
blades became broader and various tools on blade such as backed knives, end scrapers and burins
were manufactured by selecting suitable blank blades,

Secondly, functional adaptive technology was improved by producing functionally specialized
tools. For instance, backed knives were generally utilized as spears and occasionally as cutting tools.
End scrapers were specialized for hide scraping. At the Takakurayama site, they were used mainly

for processing raw hide as the first step of leather craft activities. Although the functions of burins
fAaki

g scars which

are not apparent even with our high power mi i h, severe
were formed on the edge of burin facets or blade lateral edges mean that the tools were probably
used for processing hard materials. It is very interesting that functional characteristics show clear
contrasts between burins and end scrapers.

Thirdly, the strategy of human groups concerning supplies and consumption of blades and
lithic artifacts can be hypothetically reconstructed. Blades were mostly produced at the site near

source of siliceous shale as at the Onakamabayashi site, also in Yamagata Prefecture. A small lithic



concentration was formed for making blades in a residential core area as at the Kamino-A site in
the Shinjo Basin. Because ancient people made their living by hunting and gathering subsistence
activities, archacologically visible residential site locations were formed by repeated occupations.
The Takakurayama site must have been located strategically near their hunting areas. Nearby in
the Shinjo Basin area, the largest occupation locality was known at the Rambado site where several
thousands of lithic artifacts were excavated and distribution area of them was much wider than other

sites. Thus it is concluded that each site in the Higashivama industry had its own functional role in

fhie adapti of the Upper Palaealithic population during the last glacial maximum period.
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Fig. 4.1. Color of soil from Layer3, 4, and 5.
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Tab. 4.1 The numbers of artifacts excavated from the Takakurayama site by layer.
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Fig.5.1 Spatial distribution of backed knives.
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Fig.5.3 Spatial distribution of burins and burin spalls,
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Fig.5.4 Spatial distribution of blades and retouched blades.
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Fig.5.5 Spatial and vertical distributions of pebbles.
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Fig.5.6 Spatial distribution of burnt pebbles.
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Fig.5.7 Spatial distributions of burnt lithic artifacts (upper) and chips (lower).




|£!ﬂ
- 1967
o
- .
1R "
s
H ]
1170 - 3 M
\
\\
hee Tass

$58E 3mMbTBILMOSTE om  05m Im
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Fig.5.10 Contour lines of the upper surfaces of Layer2, 3, and 4/5.
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Fig.5.11 Circular histograms of orientations (left), equal area scatter diagrams (middle), equal area

Schmidt nets with contours at 3, 6, 12 and 24% on materials from the Takakurayama site,
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Tab. 6.3 Result of use-wear analysis on end serapers (1)
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Tab.6.4 Result of use-wear analysis on end scrapers (2).
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Tab.6.5 Result of use-wear analysis on burins and other tools.
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Tab. 7.1  Relative composition of individual volcanic glass.

jati) bwlel  bwipb)  bwlbr) md __pm{sp) omi(fb) EE WiH oM & M

2 1 o 0 L] 2 5 % 13 147 250
4 5 o 0 § a 6 74 " 149 250
6 3 o 0 1 o 4 84 12 146 250
a 3 1 0 3 1 3 78 L] 152 250
10 3 1 0 1 a 2 a7 " 145 250
12 1 o 0 3 o 2 85 12 147 250
14 0 o a 3 o o 59 1 187 250
16 0 0 0 3 1 3 75 13 155 250
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Fig.7.2 Dingram on relative composition of individual voleanic glass.
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Tab. 7.2 Result of refractive index measurements.

B LGEE- E KWH FADBHE (nd) MERM AL
IK-93Y K- HBe 14871502 2
IK-93YvK- e 1.496-1502(A: 1496, B:1.498-1502) A:3.B:2T (45}
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BLLHSARBERTIS
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1 Ap
2 AB
3*  Bwl
4 Bw2
5 8C

P ] 28F £FR  ON MBS TBMSIEES (g/kg)  Alo+OSFeo UL MEMRES MM Y > B (P205 grkg)
om) (1@ . BamE) (o/kg) lgko) M Ao Feo Sio % P2O5 g/kg  Truog i Bray Il ik
18 10YR3/2 CL L=l 10mm IBFHRE D A+ 455 28 162 140 12) 2 20 143 Az 578
43 10YR4/3 CL 21mm EtkAl+ 24.1 15 159 148 129 3 21 182 ES b 25

52 7.5YR5/6 CL 25mm /35 0 EfEAlr++ 98 09 108 124 nz 3 18 156 FHEE 29
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5 2C1 71 10VRS/6 CL BESEZD AN - B FHE FHE FHE 124 64 3 16 FHE RRE FRAEE
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OIS Modemn £3 5. TOMES "CIt Ko THIET 528055 8, MIELLMERIC, MIEL
TUWELMESERE L TH 2 IDRLE.

4) BERIEER L, ERSEROKEO 'C iR Tcih N RERREES Labe, #Eo
Ve I (ks ¥ A ME L, HIECGE S M TH S, BEREERE. CERICHET SRRl
LOBFERTMTS D1 WA (1 o= 682%) HBL0E 2 FEME (2 0= 954%) THRENS.
F5 7 ORMNCEL B EEE AT, BEE T 0 Y 5 L ANENSIE, 5 e
EEfTVL, FoHiEhbE» "CERETES. Th, WEMBBLIURIET 7S LE, 7—20%H
ko THHENS, &£, Fu¥FLOMMICE > TERIDNES 2, EROEHICHIE-TIRE
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5 Result of 'C determinations

B 8 "cHiERD
Bk | SRHCEAT SER S ik 87 (%a) (AMS] i :
ot (RHAMSI| - Litby A | opc oy
(yrBP)
TAAA-
35 AAA 0 -2687 = 3 + 30 81 +
101793 1t L AAA 7 26.8 0.63 2,440 3 73.81 0.26
TAAA-
683 I AAA 70 | -28.76 = 04 8870 = 40 | 3315 = 015
111935
TAAA-
941 I AAA n =341 = 046 | 10,430 = 40 | 2728 = 014
111936
TAAA-
1709 I o3l AAA 76 | -27.33 = 035 | 12,280 = 50 | 21.68 = 0.12
121646
1AAA-
133571 1368 Ak AaA 67 <23 = 025 2,440 = 20 | 7384 = 021
TAAA-
1855 k1] AAA 65 | -2441 = 0.4 3650 = 20 635 = 0.19
133572
TAAA-
967 3 v 69 . 5 380 = . X
133573 196 I AAA 69 16 = 0.3 12,380 40 | 2141 = 0l
TAAA-
134116 1901 kL) Bt AAA n <2295 = 0 7980 = 30 | 37.05 = 0.14
FT6E BEREEN
Tab. 7.6 Calibrated age.
E Erel FoEL . P
A e VR 20 (R
A (yeBP) | pMC (%) (yrBP)
o 2675calBP - 2643calBP (15.0%) | 2700calBP - 2635calBP (22.1%)
Jors | 240 = 30| 732k 024 | 2430 £ 27 | 2490cuBP - 2431calBP (28.9%) | 2616calBP - 2589alBP ( 6.9%)
B 2416calBP - 2. alBP (24 2543calBP - bcalBP (66.4%)
P - 10035cs
10130calBP - 100SBCABP | 0o o o ip (88.6%)
TR 8930 + 40 | 329 £ 014 | 8869 = 35 Aoy
111935 Lt _ 8063 & 10042calBP - 9988calBP (19.2%) | 9876calBP - 9866calBP { 1.4
9953calBP - 9905 calBP (15.4%) | 9848calBP - 9786calBP (
2520calBP - 12453c
12517calBP - 12486caiBP (7.3%)] ! )“":'l’: [1 :5 ——
12425calBP - | 12443calBP - 12117calBP
(31.3%)
TAMA- | 0540 = 40 | 26093 = 004 | 10438 & @ 12354calBP - 1231 IcalBP
111936 ;
(11.6%)
12293calBP - 12215calBP
(24.1%)
12185calBP - 12155cal BP { 6.9%)]
14463cal BP - 14437calBP ( 2.6%)| 14835calBP - 14732¢alBP ( 2
14562calBP - 1 3945calBP
TAAA- 14370aIBP - 14349calBP ( 2.2%)
T 2 2.50)
121646 0 2158 = 0.12 * 45 (92.5%)
14240calBP - 14007calBP
(63,
2676calBP - 2668calBP ( 4.0%) | 2697calBP - 2634calBP (21.0%)
2654calBP - 2644ca 0%) | 2615calBP - 2591ca %
TAAA- ARV US| E— 4calBP - 2644calBP ( 5.0%) | 2615calBP - 2591calBP (
133571 2490calBP - 2378calBP (59.1%) | 2536calBP - 2530calBP ( 0.5%)
2506calBP - 2356clBP (67.6%)
A A4060cal - 4054call 37 4080calBP - 4035calB] 7 0%
TAAA- e | sesanmll Saves calBF - 4054cal BP ( calBP - 4035calBP (17.6%)
133572 3985calBP - 3914calBP (64 4000calBP - 3891 calBP (77.8%)
TAAA- . = 14558calBP - 14230calBP 14727calBP - 14156calBP
e | 12390 £ 40 | 214 £ 01 £ 38 PR P
8979calBP - B855calBP (48.2%) | 8996calBP - 8703calBP (95.0%)
;"\:I”:; 7940 £ 30 | 3721 £ 0.4 30 | $837calBP - 8823calBP ( 5.3%) | 8667calBP - 8662calBP ( 0.4%)
i 8815¢alBP - §




DML =Y Y ERETASEAHS, TTTR, BEREEROINC, nCal0g F—2<—2
(Reimer et al. 2009) %y, OxCalv4.l #IEZ 1155 L (Bronk Ramsey 2009) Z{iH] L7z, FEFHIE
FAUTDOLTIR, WEOF—2X—R, 70X ZLICRIFT 5848 L, 70¥ 7 LIcAhT 5L L
LicBElE LTH 2 IORLE BEREERE, "CHERISIETIVTRIE (calibrate) Ehizi{UlT
H5HT EAMHRT S0 Tcal BC/ADI (Ef2id Tcal BPY) LS HITEREND,

4 ERS
WERIUE, BTSSR WT6RITRLT

Sk
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A BOEBEEIE (2)
R HE EMAR - RRELE (IR SRR N R 0
(T - MR — (3L - TR

VLSRR b B e GEBRA & oL U7 BES 4 2020 T, MEEERETRUIHT (AMS) 12 & 2 BN
FRMEARELEOT, UFICHET S,

PR & A

AT Y LCRE - b ) - MR L b, EIEEIC L -RRER 7T RIcRY. 8- 7
WAy« ER O FIE L FOili D TH% (de Vries and Barendsen, 1954). il (44 L /= ¥k
HLFob, AP THERRR L. 0k, IMBOCORRET 12 WMMBEL T M (4 Lz
MR RE L, IMBOTOVKRELF b U 2 AT 4 BFIILEIT S C & TR 7 I URE X O LI
WA L. RIS, 1. 2MBOCOMRE T B UIIL T, 707 Y PR S L 2 T REI 03525
fElRFEERZE LIz, SR TaE2 PR L O BB LT, WERHE L TR E2GIm L. TK-
1687 (L MOERMULINC > TRTHRL O T, B FOMHIIML T LhEL,

WA LD 0 3 U2V TI, G T AR T ISR - L7 1 v YR L EBICI




AL RIS T 850°CC 3 BHMNBAL , “RE(EBERE S 4, B2 A IV THIBL T (Minagawa
ctal 1984), “RHEBREN S I T 7 4 FAOBEIEIX. 3w 7 (& RIEEIC AR 2mg 35 L Uk# (
BEHE L 22 (HY) BHALT, 650°CT 6 WML THEML /2 (Kitagawa et al. 1993). {45
NEY 577 A FOTRERRLT, EUBE2IR LY,

H3 77 A ME LTS 3510 5 MOHERBI AL OREZIE, &) /LA - FRSFHTS
IR EUR ST (AMS) ZHV T L (Kobayashi et al. 2007). 1] C 4% (BP {0 £#W1
HE BT, EHCARIOMIEI VS § UC HilE AMS 12 TREIBFIE L @02 MV TV S (Stuiver
and Polach 1977). "C iAo | ERGIEE R, WIEF—2ICIE ImCall3 £ (5 (Reimer et al.
2013), BIEGECOMUICIE, OCALA.1 (Bronk Ramsey, 2000) 2 L7,

ST

BEEY 4 54005 5 TK-1687 (RUATRTHARL TH 0. BRI T L - AHEEA L. Bbo
3RUCDV TR 50% L EOMBERRL THE D, W7 74 V8 S d o h i i s &
HlEWRpEND (A78%), Y3774 MElCX-> THRFMENL 74 ~ 05% CEIRENTED, 0.7
~ 1.5mg F# THMRBEEOFHEREME LT (BT79&).

204 S IEBREUR TS X o T U Bt HE VR, ARRRARTS Y, AN K%
D=3k BTSRRI Ao Ty B LR E NSO T, RUEMER ImCall3 % v THEsE L 22 #iER
SRR 710 2 Lz, B 7.3 BICH LR RO i 5 b &3 12, ST
Uz 3 Aot 3 Mic ks 2 MERIR - RL THE 59, LS ol Az L onliEtks
LRIRAY 2080855,

ELEG
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Tab.7.7 List of samples for “C determinations.

i EEEID FL) [T Fog=2 D
AT 1L TK- 1687 S-867 Bkt | KPS B P-13005
3R PO B
il TK-633 S-868 ) i P-13005
o 3P hroHEHRE
i fr 11 TK-669 S-869 B | e v i 3 P-13005
p 3R PR
H Il TK-1770 5-870 7314 2] B B P-13005
BI8E MNBEOBR
Tab.7.8 Result of pretreatments for 'C determinations.
FEH ATALBID | LB AT HLER % R [l 4
WATIL TK-1687 | PAA-143 12.83 mg ND 0%
BRIl TK-633 | PAA-144 | 16.63 mg 9.95 mg 59.80%
FAATI TK-669 | PAA-145 3,08 mg 1.08 mg 35.10%
AATIL TK-1770 | PAA-146 | 1231 mg 6.42 mg 52.20%
W|IOR J3771 MeDER
Tab.7.9 Result of graphitize.
L REE] P FAND ] 2 I A HER r* 3774 bR Feifi fit C/Felt
5 £r 111 TK-633 GR-506 73.70% 1.18 mg 2.17 mg 0.544
i £r 1l TK-669 GR-507 95.50% 0.72 mg 1.87 mg 0.385
AT TK-1770 | GR-508 86.30% 1.48 mg 1.94 mg 0.763
B7I0R MHEREFEANEDOBR
Tab.7.10 Result of "'C determinations.
b4 HEID HWHID MCIER Wik s C
AATI TK-633 | PLD-25462] TKa-15924 896728 BP -27.57£0.26 %0
#4710 TK-669 | PLD-25991] TKa-15970 7752427 BP -27.55:0.10 %o
Wil TR-1770 | PLD-25463 | TKa-15925 11,88435 BP | -28.720.28 %




BN F EETNIRIEEH (calBP)
Tab. 7.11 Calibrated age.

BiELA BEAEI(ISD) BAEAEILSD) B i | i
10,225(72.3%)10,131 calBP
10,207(62.7%)10,155 calBP
g eatl] 10,062( 5.2%6)10,036 calBP
IntCall3
TK-633 10,029( 2.7%)10,008 calBP
9982( 5.5%)9970 calBP
9992(15.2%)9935 calBP
il $586(59.4%)8517 calBP e e pr—
3.4% 20 cal ntCall 3
TK-669 8493( 8.8%)8481 calBP .
El | 13.761(39.6%)13702 calBP
13775(95.4%)13576 calBP | IntCall3
TK-1770 | 13,677(28.6%)13619 calBP

R_Date fK-1770 ,4&,
&

24 B B 01 5 "
R_Date TK-633 é--

L
R_Date TK-669

Calibrated date (calBP)

BIIE HALM 3 AL SBSNIHRIEFRDS R
Fig. 7.3 Distribution map of Calibrated date.
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oM ACEgEE
BT (IO MRS

HHERT 6 LGERAC (3 BB KB T B B EHER AR & hiz, IIERRAS BRI & his
B GiREEPEEH R E el EL TV A T e, LHROBIERHENT 2 Fit 0 L LTThoRILHE
ROMEEET G0l [ERRENTI2ROLEDTHS.

JER NSl Pl St e

#1) (Castanea crenata Sieb. et Zuce) : Bk LI IRIESSBOFR & PR R L Lz, FRINo
AR RO M T &S KO LMl L LbAREARIZSD . P DEEIcH < BEL
Thvlz. MELsegoBbE s ) PRGN E 17.7mm B 227mm TH O, ThEEOREOREC T
5 (H112011) L& E 25.7mm 6 32.0mm £%5,

34 7 (Quercus) : BHE L7 F80 3 5@ 1 A LU, FRITHFIETIMASRHIL 20, &ili
ARG S L8 B DRARICIRVINAT AS C e B 5, BT RTINS 355 A 4 188
HIGRENTVRCESBY, TOLS HEFRIERLEES FRINGEORRICHYNTES. HEL
TefRECOPRL EA NS,

k7 F (Aesculus turbinata Sieb. et Zuce) @ BHEL Zl-FRE), 8RR L LR, Brokiid
BRI TTHICH 0. BRI 00 BRSO RO $ 5, £, 20 bREDBRILLTE T
W SREAMAUC S W BRE L Fo 7 SR IR Do S FdHRIC Bh B .

AT L LEBERIGE 2 V), 2+ 5, FF/FTHD, WTThE M EECBIE LI BT
Aohaholk, —HHCEORBEMAN T I SN INE TR S €5 LMok L R BERL .,
KODWEHEITR L TRIER L Ebiy, SRERLEMILTH o TEMIENERIE LA EHIIC
o TLES EBEABND, Mk LREDL S ICEETEINE & EhAICIE. W—ICHBA s i
LTWaTl, M hTo TEMAN KT AEWIB TS~ LA 5 h D,

BRI BO T, SO BRIFTHRIL LI L4 A 52 BHCRA D & iBic i L LT
D AR EEINICIRIL TV BN B L 2O LA DY U FROUKRISDEO b/ 59
AZGNIARELAR—2THS, EHIC. HEEEAT (B! « MR ) 0 ERF oI (ki 5Kt
T bbb REGCSEERARRENTEY, AL RIEN TR CRCEBVTERA SHhORRIE
WL TV E BRSNS (F)112011), BRI LTINS FuikGEEROBINGD i 5 B
{4 0 MRS LTHD (8112000), £0 2 ) REISEHET S E X 56-31.0 T4 22 + 43mm,
A 80316 144 21.3 + 4.0mm Lo THY, AUMTHLELEY VRREBMAELIES IKE5,

EIUIET S

LY. 2009, VI FR{EE0Yo-HT 2 EhiE DM EU=BAEY. T FboliBsEmmae S o) ek
AHESIRRCE 2 > 2 — 8 ). 78-82. M AUESURRGOEM £ > 2 —,

P 2011 BRSBTS 7 U O K E TRk THERDIE) 18 %25 5763
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Tab.7.12 Carbonized fruits and seeds unearthed from the Takakurayama site,

i 1 e Sy EE tH friE
SK02 sl 1368 RF % DGR 1
sKo2 il bF 2% 1
SKO7 1444 2 Y 2
SKO7 L 7 6
SKO7 it AT ;
SKI0 il 1478 2y 1

SKo2 (#£1)

10mm

1368(2,440:20BP)

B74E BALEHHSSHE L CRIEER

Fig.7.4 Carbonized fruits and seeds from the Takakurayama site.



B8t HE

S men L OREMNE S

WA ORGSR CERHC 2, BRI T, BRZELT, BIEHERIRL, 10 49
FE AR L. MM S, RENNVEOTE 12000BP FRTHD . GHRNOFRERLEZ 1 H
FLORSEH. Toi, #MPOBROROEHIERIIL. ERWELZKZA, rad T EE
WHTEMNTEED T, £, RTNINETIE, AsYpk AT & EOKIIH T AR E Wt L 0D
ENHOF?IHMOY— 7 ERINT T LR TEEN ok, E61C, BENLHETERVIELE, M
A SRFEET DT LEBLL. COXS RIS > T SEEFET ST LI L
Wizdh, GERRORE « MAENERRE R L. Uit o oS RENOME - ik C LT
HEEMED R BT

AEEHE, BUNBETRC T E, MERRHRIE ARG, TEENRETHHT 5. M
AT O LA S I T3 S BAYELR, E RO IEEF ()1 1995) *PHGULREC 1SS (YAl
1998) QNS AT O FAMSEHLTH T EARSNT VS, ik, REHEREFEIEZ, B
AOMBETREETNTVEH, FEERL RS LABONS, 2YLObhBEREL T, KD
HBTHENTVAN, BHANLEIC X HIMETSH D MEAKS VT L, IERROMC Y FHKE
WE R EOBEN S S, KM I TIE 2 ORISRV A B, W12 YEME S |
RAERRE 27,740 £ 920 ~ 21,500 + 470BP iz FENBFIUTH D, AT (25000BP) £HRAT, KW
B TIRA S (E AL e, RO G TR LSS, S TFRSOTEM TR SRR
HH. FTOELLH 200008 THD LHML2004), TOXICEAB L. & SITIKWISNGTRA
THENH S,

SRS, AP E R ROV TR LM LAY, GRNOFERERDABZ LIBTE
ot L LESS, AEIFEHIMICER DTS00, C0 2 D04 B2 BT 24806 D
AMEOBHEMZ LM TERIEL, X OIERMOERIGESIS LS, MIREBMT 2 PiETHS.

W2 ENOZE G

955 N LT, M b —b, HEAGE, B BOTRZSoRMahEEBLE. Chs
DEMIE T HTNITROB B HH AR — 2 BRLTV D, TTTH. & SICBENON RZ NS
FEHEBIC, FATHGE, TIF - AV LA =, B WO BB L T, 8 50cm LN
3L EAEIET B EREEAT L B L G821, TORN, HEMOEMAZMRNE S
Rt 5 s, LU, WA A« B2 74— FORME G2V (Binford 1983) 288, %%
ZEMNCH T MG (site structure) RIS L LS, XD HARMIC B O ARREI ORI HGE L
T

RUBIE, F4 7 BEROSHICIEHT 28, THoAAMKHIALT 1 ICE{SEh, BHTERHR
HEMOMTC B OWmT B LMD S, EFNSE, BRI OMPE—HRELENS S, TON
FHARD BB SIS LTV, E5IC, JIIRE & D0 ZIEG I A2 MIC I S o des
% (N82E). Cokmid, HIMTHVEF A 7EAEEAOE IR BIAR, FTTHNLYHIEE
ERifo, FEICE- L ORBRLUEC LERDE S, REPNZRETIE, SaBloRICEmsie
WTHBRH, HMUOAY 7+ Y WO/ T DI S Z LAV LIRENTVS (Binford (Y
p150). AMMTE, #EH S BONEHEMOH ST 1 TG (No531) AEAHIGEAN SHL
LTHY, REBHORRERET S, S5, BANZE— MM RS, Be2BichL Ty
A, R L NP RO A TEAROSRBACIE L TIHES S (B 53 B). BaIIE
AEROBETIHM TRV, FIHOBEESHIEC b - 0l S 5 5.

W, LY F A2 LA R—OsiR RSB Y, TABIMIGICHH T LRI T2 DL 5y, #
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Fig.8.1 Spatial distributions of backed knives (upper) and end scrapers (lower) with use-wear traces.



S, b | T MM ORI IS ANEIY R S, A 2 T MO
UET 2 rOBRERETES. COLSENRNE. F TELGRERTSHCES. by—ib
ORBTERE, WU 2 T F « RS LA A—OREaE < ilithaottiogssmions
N, EHIc, WHENFIYF » A7 LA 25—k, WEXSKICHGRICINA - THEY, HHEo4uhiEs
ERERV, TUF - AP LAN—E RS LOYIN CRCHVS O, BRSSP rRFoOLE &
IFHMEC, BECEETITbh TV L EA605, REZWETRTIE, M TEEES vy Fodul
SN BRRTITbN ST A% (Binford Al p.172), AT &HLLNMERET S S5
KBRS (No.600) A SMENIZIL I TITh Rz ATEA S 5.

FAGERIMIZ LS (AL, TR RA L G54 1), Shiy K« A7 LA =k
HWTHEN, 2 DOUPEIMOROREPEL, TXF - AY LA A—OEHELTREETEL, +
A7 AR LMDy —LORME LTEBEL TV 2B S5,

WiC, WOAREE WEARI O E A THII, WA, EWUOP I | ISR T B, £
Dofilg. FUBOEE K-> T HENTV D, E6IC. BARKABMNICIE. HRRTIEITELD
O, WEABIEHh LAY, DED, BRUGHN TIEREN LS R, HEVIEEEENL
KOS - F e, WMERASRILI L2505, BRI MOETRC WD/ E S Yuhss
HTEEHWTH L. BAOTRES GV ETbN S, BIFAH D IEL M TS Tl EIA G
IR MEEh, PIAERET LI A MM TLEB NS CHAM 2004). Sk, AlKTOROB
DRTNDAAEHSMCT SIS, BOBESERE NG 288055,

Eio, BEBARE L WG T IE IO 2 IS GEET AR, TNEORHLTMLTLEL. COX
HIINE =L, BTG, STBILERRE G208 LAY, oML, BORHE
WEHLMT SOy b EEDS,

55 0 L ITRHOR LIS, SEFONGET S | IS Ot B, RBFRiED
WTTrbnATREME v, AT T OB B M A SRR X N, ML R (RER L <
LT ENLEALNS,

LA Lo ssiartily, —EHEONRLZISEEEE L 12 T, ERCOMi D, BN D E LN E has AT
WA HD, T ZHEH (58 4) HLIF « AT LA 3= (7910 OMREE L, HHEELDLON
EhE LS, ZN6OMIE. | BOFMENC VSN LEABIRESTELANNTHS. &z, &
HMMICEOTIHIAT S5 T4 TIEGRO AL 7+ A APHE o L BAShD R, AllihER
SAERE LERSSEET 50 BUTHS I, i, ROMEHETHUEL, HITICETE
BEEGSHT T ENE EBRYTHS. 2E0, AUBOERL, HIIEHOBORED & (hunting
stand) LSEMOREIL 1 TH (killing and butchering site) ZHa il A 7= W I+ + > 7 Uemporary
hunting camp) DK &A A—ITRAHT LA TES.

ETT. TOLSICHROMEAE M THHME. RES Wi OREE Lo d I KIC R 5N
M %5, TNEIR, TOROKIEMY S EAETZH, — ISR ZE A SRS & kT 5.
LinLaAiE, AEBCi, Fis | MficlEs s b, —EONMmBirbihzE s, £
HEARBL TS, FOMNE LT, KB (NoB00) DIFENHIFOohS, KB MM RO
WA BIFEL, ZOHROEOMEHIERS Sk, ENmEEXNsNERz L lbha, %
b 5% T S site framework (Binford Afift} p.145) L LTHEEL TV L #2605, 20
fRIEIC K T, BRI Lo, BBEOGARYISHA TS, —AT. #itihohiise L L
TIEDHEY, PR RD RSN 20, MBEOBE eV 55 SROEROMLTHTbA
foo DED, HEERSRERATIIONAC LI LT, IO REMESREh0THES
3o A, ENLSE@OFECBREhS T bt ol iz, KUERE Eolilh sihiziiit, K
WEMEHGEA S, AR TECEbhEDES S,

IR UMOBIEIC DV THI L 20, Sellih, CORMBAL, 72 A% B, R
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Fig. 8.2, Spatial distribution of artifacts and pebbles.

T 2RMES S LEELTHEL TV, ARTORSZELT, E2REMOMNRN S %0 L=
Wehh, LS ZORNSHBHEINATEENH5G L, MATEREZONBERTST Y PO X
3 A OTFEEE T E LV AWM Eo T, . RGN AEL ATNLEREAN
L BRI LS WTHEfE R R 5, NG FIRSEARAMRITE HARLTED, TO R
INE U E S T (REE5-8), DD, KEEtih 570 LigE LA - itk - T
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Fig. 8.4. Upper Paleolithic sites on the Korean Peninsula and its lithic assemblages .
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Table 8.1 Chronology of balde industries in Korean Peninsula and lithic artifacts.
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Figure 2. Backed knives excavated from the Takakurayama site.
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Figure 4. Backed knives excavated from the Takakurayama site.
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Figure 6. Backed knives excavated from the Takakurayama site, V#:9~12
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Figure 7. End scrapers excavated from the Takakurayama site.
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Figure 8. End scrapers excavated from the Takakurayama site.
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Figure 9. End scrapers excavated from the Takakurayama site.
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Figure 11. End scrapers excavated from the Takakurayama site.
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Figure 13. End scrapers excavated from the Takakurayama site.
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Figure 14. End scrapers excavated from the Takakurayama site. V& :5~9
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Figure 15. End scrapers excavated from the Takakurayama site.
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Figure 17. Burins excavated from the Takakurayama site,
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Figure 18. Stone tools excavated from the Takakurayama site.
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Figure 22. Blades excavated from the Takakurayama site.
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Figure 26. Blades and flakes excavated from the Takakurayama site.
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Figure 29. Refitted stone artifacts excavated from the Takakurayama site.
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Figure 33.  Potteries and stone artifacts from the Jomon Period.
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Figure 34, Use-wear traces on backed knives (Type I} from the Takakurayama site.
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Figure 35. Use-wear traces on a backed knife (Type I) from the Takakurayama site.
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Use-wear traces on a backed knife (Type I1) from the Takakurayama site.



s

J FIEOEESE AR

K
[ =

X |
. el 4 BRI (MLITs)
b AR D2 21 7 ERRE

BIBEE EELEbE T 7RESE B OfBER

Figure 38. Use-wear traces on a backed knife (Type ID) from the Takakurayama site.
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Figure 39. A backed knife (Type IV) with residues from the Takakurayama site.
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Figure 41. Use-wear of end scrapers excavated from the Takakurayama site.
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Figure 42. Use-wear of end scrapers excavated from the Takakurayama site.
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Figure 43. Use-wear of end scrapers excavated from the Takakurayama site,
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Figure 44, Use-wear on end scrapers and a burin spall excavated from the Takakurayama site
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Figure 45. Use-wear on burins excavated from the Takakura




