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Close view of the Hakusan E site from the south.
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Foreword

This publication is a result of long-term research projects on the Palaeolithic period of Japan by the
Laboratory of Archaeology (Koukogaku Kenkyushitsu), Tohoku University. Especially this is an outcome of
our Mogami River drainage prehistoric project since 1984 when the Kamino A site was surveyed leading to
continuous excavations and analyses. About the Mogami River project, the reader may refer the Preface for
itz short history, and also the Takakurayama site report published in the same series as the present one in
2016, Thus here it is entitled as The Studies of the Late Palaeolithic Culture in the Mogami River Basin,
vol.4.

The Laboratory of Archaeology was actually founded during 1920s when Dr. Sadakichi Kita took his
office in Tohoku University at a position which is now the Tohoku Culture Research Room. Dr. Kita is known
as one of predecessors who advocated possibilities of existence of the Palaelithic period in the Japanese
Archipelago, which was ascertained with the first excavation of Iwajuku site, Gumma Pref. in 1949 by a team
including Chosuke Serizawa. Serizawa took his office as Assistant Prof. at the Facutly of Arts and Letters in
1964 at “The Research Institute for Japanese Culture” which was years later reorganized into CNEAS (Center
for Northeast Asian Studies) in 1996,

Prof. Serizawa energetically began his consistent research on the Japanese Palaeolithic period. The
sites included Araya, Fukui Cave, Tachikaru Shunai, Souzudai, Mosanru, Nakabayashi, Hoshino, Twajuku,
Twato, Tazawa, Okubo, Mukoyama, Shiotsubo, Kashiwadare, Oisawa, and more. Prof. Takashi Suto joined
in the Faculty, as well as Akoshima, Prof Toshio Yanagida. then Prof. Kanomata. Every Faculty member
renewed the tradition of Palaeolithic research with such new methodologies ns micro use-wear analysis
by TUMRT (Tohoku University Microwear Research Team) since 1976 under Serizawa’s directions, and
meticulous excavation and analysis as thorough piece plotting methods. Piece-plotting began in 1958 by
Serizawa, at the Kamiyama site in Niigata Pref. prior to the Pincevent excavations in France. Prof. Serizawa
laid emphasis on studies of Early Palaeolithic period in Japan, ever since the exeavation of Souzudai in 1964.
The EP period still remain undecided on the Japanese archaeclogical scene, but Yanagida and Akoshima
conducted new excavations at the Tsurugaya-higashi (east) site in 2004 and 2005. The report was published
by Tohoku Univ. Museum (2015).

It is not intended here to review the research history by our Archaeological Laboratory, but we

recognize that publications in the global language have ever been more important in the age of comparative

research. Our lab vy has more articles (TUMRT) and report pages (Mogami River
projects) in English in recent years, most of which are open access through Tohoku Univ. The reason why our
Foreword and Preface are in English is in the same line here,

This Foreword is written by Kaoru Akoshima in the capacity of 5" Prof. in chief of Archacological

Lab V. ding to Profe . Kita, Ito, Serizawa. and Suto. Research on the Palaeolithic has been the

major theme of our laboratory and our pursuit will continue to the future. Lastly, we would like to express
sincere gratitude to our Graduate School of Arts and Letters, and the authorities of Tohoku University in

Sendai, Japan, for their continuous support to the cause of our archaeological science.
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Preface

1. Introduction

This publication is Volume 12 of “Tohoku Bunka Shiryou Sousho” (Tohoku Culture Materials
Series, no.12). The series is published by the Tohoku Culture Research Room which is an interdisciplinary
academic unit in the Graduate School of Arts and Letiers, Tohoku University, for the research of cultures in
Northeast District of Japan. The series is composed of archival publications on history, lietature, ethnography,
archaeology ete. Two volums on archaealogical materials were already published as Number 4 in 2009 with
the title of “Unearthed Materials from the Nashikibata Shell Midden, Ishinomaki City” and Number 9 in 2016
with the title of “The Takakurayama Site: Studies of the Late Palaeolithic Culture in the Mogami River Basin,
vol.3", Therefore, the present volume is the third report of archaeclogical collections newly excavated at the
Hakusan E and Hakusan B sites in Late Palaeolithic period that corresponds to the Upper Palaeolithic period
in Eurasia.

The expeditions at the Hakusan E and Hakusan B sites have been integral parts of continuous
research projects conducted by Department of Archaeology of Tohoku University along the Mogami River
drainage basin. In this volume, we use Tohoku University Archaeology Laboratory (TUAL), for the official
Department of Archaeology.

Thirty five years have already passed since TUAL members first excavated the Kamino-A site
belonging to the Upper Palaeolithie period in the Shinjo Basin. The 17 test excavation at the Kamino-A site
was carried out in 1986, The site was then excavated successively by the TUAL 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 "C BP. Another lithic coneentration at Kamino A (phase B) is typical Higashiyama industry.
The research results of these excavations were published in 2004 and 2012. TUAL members conducted new
in igation at the M i1 site in M town in Yamagata Prefecture from 2008 to 2010. We
discovered lithic artifacts belonging to ca. 25,400 “C BP from the Marumori 1 site. The Takakurayama site

was excavated from 2010 to 2012 for the understanding of Higashivama industry. The report was published
in 2016 as mentioned above. As the next target, the Hakusan E and Hakusan B sites were investigated from
2013 to 2016,

This volome mainly concerns these sites includi

new inf ion about ch logical positi of
the Kamino A and Takakurayama sites. The present investigation 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, associate professor, and Mr. Ryosuke Kumagai, graduate student of Department of
Archaeology. Professors Kaoru Akoshima, Toshio Yanagida and Atsushi Fujisawa supported these project for
four years. Special thanks are to Ryo Kawaguchi and Hyewon Hong, assistant professors of TUAL for strong
contribution in the research projects. Furthermore, valuable results of scientific analyses were provided by
Hitoshi Kanno on soil analysis, Shigeki Sasaki on obsidian resource analysis, Accelerator Analysis Ltd. and
Paleo Labo co., Ltd. on "'C dating. We sincerely acknowledge all for scientific collaborations.

2. The Hakusan E Site.
2.1 Excavations in 2013 and 2014,

The Hakusan E site is located at the western portion of the Shinjo Basin in northern Yamagata
Prefecture on the western side of Ouu mountain chain (38°45'12"N, 140°16'29"E) (Figure 1,1). It is situated on

xdi



a middle level river terrace of the Masugata River which is a tributary of the Mogami River. The elevation of
the site is 94 meters above sea level.

Lithic artifacts were eollected by Yamagata Prefecture Education Board and TUAL members from
the Hakusan E and B sites before and after farm land consclidation in Shinjo city in 1980s. Continuous
survey revealed that the collections from Hakusan E site attributed to Sugikubo industry. In 2013, TUAL
members investigated the site for the purpose of focusing on lithic concentrations. It turned out reliably that
a location of lithic concentration is situated at eastern ridge of the terrace. Then, TUAL team carried out the
1" term excavation. The research was condueted from 31° of August to 8 of September, 2013 by Kanomata
with participation of TUAL crews seen on the photo (Plate 13-6). Six test trenches (23 square meters in
total) were dug to discover distribution areas within the Palaeolithic cultural layer (Figure 2.1), Fortunately,
several lithic tools and fragmentary charcoals were unearthed from the 2™ trench. Finally, 24 archaeological
materials were disecovered from loam sediments of 3 and 4" layers in the trench (Figure 2.2). In total, 95
lithie artifacts and 13 materials were collected by the 1 excavation including 47 surface collections.

The wider excavation unit (30 square meters) was set up neighboring the 2* trench to understand
whole distribution of lithic artifacts (Figure 2.1). The 2™ term excavation was carried out from August 2 to
29" in 2014. Finally, 167 artifacts were unearthed from the unit, They were contained mostly in stratum 3
and 4. 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 (SIL
GioCline). Excavation wall section maps were meticulously illustrated in order to understand stratigraphic
order and sedimentary formation process at the site (Figure 2.3),

In total, 280 archaeological materials were discovered from the Hakusan E site except for
surface and sieving collection (Table 2.1 and 2.3). 191 lithic artifacts from la to 4 strata were recorded for
three dimensional positions in situ (Table 2.2). The total weight of them is 601.2 g (Table 2.5). The lithic
assemblage is composed of backed knives (N=14), burins (16), burin spalls (13), retouched blades (9), blades
(33), crested blades (2), retouched flakes (4), flakes (34), rejuvenation core tablets (5), and chips less than
20 mm (62). Siliceous shale and siliceous tuff were mainly utilized to manufacture lithic tools with limited
utilization of obsidian for backed knives. Raw material assemblage is composed of siliceous shall (130),
siliceous tuff (37), obsidian (16). chalcedony (5) and rhyolite (8) (Table 2.2). Retouched tools occupied 29.3% in
number and 53 % in weight of total collection.

2.2 Relationship between stratigraphy and radiocarbon determinations
Basic stratigraphy at the Hakusan E site is as follows (Figure 2.2 and 2.3).
Stratum la, field surface soil: 10YR3/1, dark brown silt.
Stratum 1b, Andosol’ 10YR2/1, dark brown silt.
Stratum 2, transitional layer: 10YR2/1, dark brown silt.
Stratum 3: 10YR4/6, brown silty clay. Palaeolithic culture layer,
Stratum 4: 10YR4/6, yellowy brown silty clay. Palaeolithic culture layer.
Stratum 5 10YRS/8, yellowy brown silty clay.
Stratum 6 10YR6/6, light yellowy brown silty clay.
Stratum 7: 10YR5/6, yellowy brown silty clay.
Tables form 4.3 to 4.6 show the results of radiocarbon determinations and their calibrated ages at
the Hal E site. Three ch Is in the lithic ion are dated at 18,400+60 BP, 18,420:70 BP
and 18,180+50 BE. These correspond suitably to the Upper Palaeolithic artifacts of Sugikubo industry. These

dates point at the chronological position of the Hakusan E site.
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2.3 Blade technology at the Hakusan E site (Plates 6-7 and 10-12)

Since there is no blade eore and few refitted material, reconstruction of blade technique has to be
hased on characteristics of independent blades and other non-refit artifacts. According to the attributive
analysis of blades and other lithic materials, blade manufacture was carried out as follows, in the course of

successive stages of technigues.

1. Oceasional 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. Retouch on the platform and/or blade removal face near the striking point.
4. Production of blades,

Blades were sometimes removed from the lower platform to cope with unsuitable situation of blade

was 3] ed by removal of core tablet for reforming suitable

removal face, The
angle and shape of platform before blade removal. Produced blades were relatively small and narrow (in
average, 70.55 mm in length (N=2, complet), 17.36 mm in width, 5.22 mm in thickness (N=33) and 5.49 g
in weight (N=2)). There are three sizes of blades, 1) narrower than 15 mm, 2) ca. 18 mm suitable for baked
knife, and 3) wider than 20 mm suitable for burin. Blade manufacture activity wasn't carried out here but
three sizes of blades were commonly introduced to the site. Some blades were used for blanks of retouched
toals, and the others were utilized for cutting/sawing activities without retouch (Figure 5.6 and 5.7).

2.4 Backed knives (Plates 1, 2 and 8)
Backed knives were generally made by retouching both edges of blade base. One edge of distal end

on dorsal face was d for the tip. In spite of a few formal varieties of backed
knives, they are commenly called as “Sugikubo” type backed knives. Average size of backed knives is ca. 70
mm in length and ca. 17 mm in width. Another type of backed knives was discovered from trench 1 where
was apart from the lithic concentration in trench 2. Since backed knives oceupied 42.8% of obsidian at the
site, obsidian was consciously selected as a raw material for backed knives with sharp edges. Obsidian
materials were brought from Yunokura at the northwestern part of Miyagi Prefecture located around 40
km apart from the site (Figure 4.1 and Table 4.1). Numerous backed knives were broken without impact
fracture except for two i s, Our t ing experi show that similar characteristics could occur

by tk ing activities with elabx hafting. Therefore, larger part of backed knives might be utilize for

hunting activities.

2.5 Burins (Plates 2-5 and 8-10)

Burin is made by forming a diagonal burin facet on the left shoulder of blank blade after making a
platform by retouching on dorsal face. It has been typologically named as the “Kamiyama type” burin which
is known to accompany with Sugikubo type backed knife in northeastern Honshu islands. Average size of
burins is 69.58 mm in length, 26.08 mm in width and 8.98 mm in thickness. Average weight is 17.44 g. It is
three times heavier than backed knives. Blank blade for burin was basically wide and thick compared to that
for backed knife. According to use-wear analysis, sharp edges of burins were mainly used for cutting/sawing
activities, Worked materials were chiefly bonefantler variety (Figures. 5.4-5.7). Utilized edge is basically
situated on the opposite side of burin facet. It means that burin facet was removed to form suitable shape for

easily grasping. The author reconstruct concrete operation manner as Figure 5.3,



2,6 Distribution and orientation of artifacts (Figures 2.6 and 2.7)

Alithic eoneentration was detected from trench 2 and its neighboring-enlarged unit. The distribution
is wider than the unit of 30 square meters (6 m x 5 m) and smaller than ten meters in diameter because it
was not extended to the other trenches. About two hundreds of artifacts were scattered in the excavation
unit. There is no apparent concentration in each tool type. Fabric analysis of unearthed materials shows
that the distribution had transformed lightly to elongate in the transversal direction against counter lines by
water flow effects (Figures 2.12 and 2.13),

3. The Hakusan B Site
3.1 Excavations in 2015 and 2016,

The Hakusan B site is located at the western portion of the Shinjo Basin in northern Yamagata
Prefeeture on the western side of Ouu mountain chain (38°45'31"N, 140°16'18"E) (Figure 1.1). The site is
situated on a middle level river terrace of the Masugata River and ca. 300 meters apart to the southwest
from the Hakusan E site. The elevation of the site is 94 meters above sea level.

Lithic artifacts at the Hakusan B site were collected by Yamagata Prefecture Education Board and
TUAL members in 1980s. In 2015, TUAL members investigated surface ground of the site for finding out the
position of lithic concentrations. Consequently, it turned out to be difficult to recognize the location of lithic
concentration by surface survey. Therefore, TUAL team decided to practice the 1* term excavation to find out
Palaeolithic cultural sediment in situ. The research was 1 d from 24™ of S ber to 17 of October,
2015 by Kanomata with participation of TUAL erews seen on the photo (Plate 41-7 and 8). Eleven test
trenches (29 square meters in total) were dug to discover lithic distribution areas (Figure 3.1). Fortunately,

lithie tools were unearthed from trench 6, 7, 8 and 10. Larger numbers were excavated from trench 10.

Finally, 6 archaeclogical ials were d from loam sediments of 3a and 3b layers in the trench

(Figures 3.2 and 3.3). In total, 22 lithic artifacts were collected by the 1" term excavation including 7 surface
collections.

The 2™ term excavation was carried out by TUAL members (Plate 44-7 and 8} from August 2" to
20" in 2016, The wider excavation unit (15 square meters, 5 m X 3 m) was set up neighboring the trench 10
to understand whole distribution of lithic artifacts (Figure 3.4). Furthermore, trench 7 and 8 were enlarged
to the north. Finally, 278 artifacts were unearthed from the unit neighboring trench 10. They were contained
mostly in stratum 2 and 3a. 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 elinometer (SII, GioClino). Excavation wall section maps were meticulously illustrated in order to
understand strati hic order and sedil ary formation process at the site (Figure 3.2 and 8.3).

In total, 278 archaeological materials were discovered from the Hakusan B site except for 30 grid
collections (Table 3.1 and 3.2). 278 archaeclogical materials from 1c to 3b strata were recorded for three
dimensional positions in situ (Table 3.1). The total weight of lithic artifacts is 1838.0 g (Table 3.3). The lithic
assemblage is composed of a backed knivie (N=1), burins (4), burin spalls (8), an end scraper (1), cores (2),
retouched blades (3), blades (34), crested blades (3), retouched flakes (4), flakes (95), chips less than 20 mm
(104), charcoals (7), an arrowhead (1} and cobbles (9). Siliceous shale was mainly utilized to manufacture
lithic tools with limited utilization of siliceous tuff, jasper and chalcedony. Raw material assemblage is
composed of siliceous shall (230), siliceous tuff (13), jasper (18) and chalcedony (1) (Table 3.3). Retouched
tools occupied only 7.3 % in number and 9 % in weight of whole collection.



3.2 Relationship between stratigraphy and radiocarbon determinations
Basic stratigraphy based on trench 1, 6 and 10 at the Hakusan B site is as follows (Figure 3.2 and 3.3).
Stratum la, field surface soil: 7.5YR2/2, dark brown silt.
Stratum 1b: 10YRS/6, dark brown silt.
Stratum lc-1, the former field surface soil: 7.5YR2/2, dark brown silt.
Stratum 1¢-2, Andosol: 10YR2/1, dark silt.
Stratum 2, transitional layer: I0YR3/3, yellowy brown clay. Palaeolithic cultured layer.
Stratum 3a: L0YRS/8, yellowy brown clay. Palaeolithic eultured layer.
Stratum 3b: 10YRS/6, yellowy brown clay.
Stratum 4: 5YR4/4, red brown silty clay.
Stratum 5! 10YR&/8, yellowy brown silty clay.
Stratum 6: T.5YR5/8, light brown clay.
Stratum 7: 7.5YR5/8, light brown clay.
Sterile basis of river terrace’ 10YR4/4, yellowy brown clayey silt containing cobbles.

Tables form 4.3 to 4.6 show the results of radiocarbon determinations and their calibrated ages
at the Hakusan B site. A charred sample from stratum 3b in trench 8 is dated as 19,440+70 BP. This
age corresponds suitably to the Upper Palaeolithic artifacts of Sugikubo industry. The date points at the
h) 1 B site.

I position of the

4.3 Blade technology at the Hakusan B site (Plates 6-7 and 10-12)

Sinee there are seventeen refitted materials, blade technique is considerably reconstructed by their
characteristics. According to refitted materials no.l and 9, relatively wide blades were produced. The most
successful removal produced a blade of 95.4 mm in length and 35.5 mm in width. Several blades are larger
than 100 mm in length and 30 mm in width. Such large blades would be blanks for burins at the site. Since
natural surface of cobble is rest on the ventral faces of larger parts of refitted materials, they were removed
from the earlier stages of blade core consumption. Large blades were also removed from refitted material
no. 6 and 11. Narrower blades were produced from refits no. 4, 5, 10 and 13. They also show the earlier steps
in blade manufacture sequences. Blade cores were basically exported to the other site from the Hakusan
B site except for small cores shown as Plate 16-1 and 2. The Hakusan E and B sites have a common blade
technology characterized by the existence of crested ridge formation, retouching on the edge of platfarm and
blade removal face, and composition of narrow and wide blades.

3.4 Backed knives (Plates 15-1 and 2)

Only two backed knives were unearthed from the site. A complete knife blade was manufactured by
retouching on the base and tip. Especially, both faces of the base were elaborately formed by inverse flaking.
It is 71.7 mm in length, 18.2 mm in width and 4.5 mm in thickness. Another is a tip fragment of a backed
knife. There is no use-wear on these backed knives.

3.5 Burins (Plates 15-3, 4, 5, 6 and 7)

Three burins and two burin preforms were discovered. The forms have much variety, and the
positions of burin facets were equally various. It is difficult to classify their typological group of burin. Such
burins were recognized at the sites regarded as “the similar to Sugikubo industry”.
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3.6 End scraper (Plates 16-4)

An end seraper was discovered. The distal end was limitedly retouched to form a scraper edge. Its
hlank blade has natural surface of cobble which implies that it was removed from the relatively early stage
of blade manufacture sequence. Since the tip of seraper edge was also retouched from ventral surface, this
tool has possibility to be a burin preform for Kamiyama type. Since use-wear analysis on it shows that it was

utilized for scraping dry hide, it means that this tool was end scraper functionally.

3.7 Distribution and orientation of artifacts (Figures 3.5 -3.10)

A lithic concentration was detected from trench 10 and its neighboring excavation unit. The
distribution is wider than the unit of 18 square meters and smaller than 8 meters in diameter because it was
not extended to the other trenches. 48 lithic artifacts at trench 10 were contained in the refitted materials,
It implies that they were removed almost contemporaneously. A core in trench 6 are refitted with a Hake
in trench 10. A flake in trench 7 must have been removed from the same core of refitted material no. 9.
Therefore, it is much probable that almost all materials from these trenches belonged to the same industry
in the same period.

Looking at the distribution of each type of lithic tool, blade scattered whole area of trench 10. Flakes
and chips concentrated at the center of the trench. Burins and burin spalls seattered at the central part of
the trench. Fabric analysis of unearthed materials shows that the distribution had transformed lightly to
elongate in the transversal direction to counter lines by water flow effects (Figures 3.11 and 3.12).

4 Discussion

This research project revealed ch logical it of Takak Hakusan E and Hakusan

B. Radiocarbon determinations gave their attribute dates as the Kanimo A-phase A; 23,230:80BP,
Takakurayama: 23,460:80BP, 23,330£60BP, 22,920460BP, Hakusan E; 18,400+60BP, 18,420:70BP,
18,180+50BP and Hakusan B sites; 19,440+70BP. Furthermore, comparison of stratigraphy in these
sites suggest the existence of dark soil band that situates just below AT tephra of ca. 25,000 BP. Vertical
distributions of lithie artifacts were above the dark soil layer except for the Hakusan E site. The fact
shows that stratigraphic chronology give the older position to the assemblage of the Hakusan E site. This

contradiction implies hodological problem by i hic ct logy in this region.

Site function of the Hakusan E is assumed that lithic tools were left as discarded tools at the
terminal hunting eamp. Backed knives were utilized as hunting weapons and larger numbers were broken
off by the contacts with the games. Blades and burins were equally used for cutting/sawing bone/antler
lightly which might be the results of butchering the games. Lithic manufacture was negative at the site.

In contrast, lithic was posi carried out at Hak B site. Scarcity of retouched tools and

abundant refitted materials imply site function of the Hakusan B site. Abundant refitted materials would

result from blade manufacture activities. It is assumed owning to use-wear analyhsis that few stone tool was
utilized there. The occupants aimed at preparation of lithic tools for future usage. In total, it is supposed that
the Hakusan B site was formed just before various activities including hunting. The subsistence strategy
of Sugikubo industry is composed of preparing lithic tools, hunting, butchering and so on. Shinjo Basin was
suitable field for Palacolithic occupants to capture animal games by their own hunting strategy and maintain

their family and groups.
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=0
e,
el s

=

T -1#'

L !
o
)
J HED:1 EWB: 23

7 BWD: 4~8
6 & ——— —
F13E LEEKEERLFEIHWE R ¢ S=80% i

Figure 1.3 Archaeological materials collected by Education Board of Yamagata Prefecture,

7



5 BlD:1~3

W5 4~5
———
B14E LEKKEEALFESHEERE 2 S5=80% Se

Figure 1.4 Archaeclogical materials collected by Education Board of Yamagata Prefecture.

8



F25 [l E EpRO R

L FlE RO SIS BB AR

2010 ~ 2012 SEICH20E L 2 AT in s O S W &I K- T, UNSIOLA RN RIEL . OEX -
¥ 2016). < OMBOFE Lol LT, HUGHTOERRENONMY, AlORIE, EREIHE
EOSBAILENIS R E NS ISRV E FRENS, BT, ROAF v 7L LT, 2013 LU, Mkt
OFHERRNICET R, TOPTREEASNEON, BARGHRE DOhSTHMREE AL D,
EMMTH- T TT TR, LRIEIC X > THIZIHARIHCO MM YO GRS, o el (i
THTLATFHT E e, £ORG, 2013 05 E BHORMBTICED ML FIFE 6 H 25 BICHHE#
CTHEMEERICEE L, MR 2 ., [ 27 DS AKASRIENAZUIND , SERm2m Lz,

o, HATRG BT A MDD 2Nl E ORI, WBRORAF— L= (hitps//wwwprEf,

gata jp/bunkyo/bunka/bunkazai/67000 1 5yamagataisEki html) T4 AT L B1LERHRBHIEOFh &
BRE-TUVS, 2EHERSNTE. DA EBEOIMC K E ROML TV EDICH LT, Bltco:Mi
BT RO A S B - TS (RGBS 1-2), 27, RMEORINOBSCRML, 3
GOt MG BATERTEN A il DEER, LRI DD E BB L B L THfC DTS Lick o, Lt
BT, GBS T Dl L ST T B HERIFREHO B3, 2 OBt Ll E Qo
EAENSLOTHEAMMNEOLEAONS.,

F2MH FlE e S AR
1. SEHOER

FIl (1< & A E BB, (LB MITL L S L9F 564-3( LK 38° 45° 42"HIKE 140" 167 20") I={i
S, P, FHENER L F S R0 FIEL b (B0 03 ~ 94 m ) i d 2 (3 11 1), #E
LD i T P o e RIS B2 D HIERD S MEICH) Skm ORIIC S5 .

BIERHIC 3% < DG BIHGES R N TV A, BUEKE T, 1084 SFhn 5 BTE IS T 5 hide
ZHERELTER, 1986 FICIXWTED LS9 AU TAAMMIE ML, 1987 L 1991 £, 2000 £ 3 BO
FEMB UM L 2 (HGEA 2004, WINEH 2012), F7e, WERBOMNRETEE, LRORIINTS 1
MBROSRME A 2008 ~ 2010 412, WROA NG AU Z 2010 ~ 2012 4EICSB L 22, 2013 45, i
PR RN LA RS T @A A L, Fnl D lEF (205-100) kil E 8 (205-064) icfEhi-fiig T,
FL O LERETES T LML, ORI N E S S EGHO Ll (i8S B 12, EMb
IS3Ey, FRUE LTl RABT o IR ERPEATIREN, SO REEESH, EARGBRTSHD
EPEN, BHOSERME, SRR S BB > TRV ML SREROB RIS D,
ZOMIS A 5T, il SO & DIEN2 L O LRl LI,

FEFMT TSRO MMY NS C BMEN TV SO N LT, BARGERRIRIRREN TV EDH
THY., KRMTH ol El= WEMICE. LG RTHIRIED S D #9 20.000BP OEARA RN LER
{EEL AT RERE R L T B, ST, [W—HIC 350 % W EORFZEIINMEE TR d B2 81c 8. 1l E ek
OFEMAHSTELERE LD, T6I2, AL E RS TORMAELCRT 520128, EMOERGRRZR
KL, HHOBIE . ERORBEHSMNCTLC LEMETHS. 2ORBICE, 2V 2 A2 o XLkt
WET 770w 2R, WHEESHTE ER L LR T Tl 7)) » VAR e h, HElth%Eou
BLLIICHooiEESM L bN . COX3 0RO G, REMRCRBWSTLEE T



2, W REEHBAAORE (FEXE 2014)

Wk 201348 H31H~9H8H

WA AR

WS PTG, i

ARSI 05 OB, BRI ORPRE). EREN. RARK, LORELK.
A Eeh, Wil FRRL BULEE, (eiblEn CREE) GE 13 Bk 6)

AfonE 230

SEMEEE, 8131 ARG 0 A1 8 HETO 9 AMESAbAL, BMITRILAET 230 TH5, BEKIE,
MO FC GETIE LT, SEOBATE, EI0 SO RIET S C & REEIE TS 1,

SERAIE (8 ] 31 1), RS MMAE < SRICT 27 HNIC. 2 % 8 mOBMAIK TPO1 AZEELE: GE2.11) B
I3 1), BEHALE LT, 13A, 138, 13C, 13D O 4 A EHT. 2035 13A (X=0, Y=0.Z-0) &HMhE LIz,
TOZHENL, ROBRICE->T, B 94.730m THS LW LI, BH, TPOI TREBHE LOM Flco— Lk
(3~ 4K DRNT GE2.2 ), WERH G MBI KN LT B 600 G 13HIE2), D—Lkin5 O
Ligh T | AOHTH .

9 2 0, TPOL AICEEMIK AR T FROBMERIELE &2 5, MIOILM TR o—LRO LiHkE L
B ENT O SAEEANT & 72 (REBIE2-1), T2 T. TPOL OFHIMICHAEE TPO2 2 il Lz,
TPOZ TIEIGE S (1bKE) AV < RT3 C L AEREE s 20b, B0 FOD— LA SR ITET 5 2 L4V T
BEN, SORS I LAT S EmBNRIET, BEMOMERIIICE < RS TOS Ll hi
Feth, Ak LR RS LT, MRk NR OB B 5 A LT & P2

913 HIZ TPO3 &, 914 Hic TPOA, TPOS %, 9 H1 5 [1ic TPOG AL, KURMfREn T (Rt
2.2, MHWOHKE, BEIKIC ST, BOPOMORNNSSE00, A LME—HLTVS,

TPOZ TH3. MMACEIC 3~ 4 WAGIELE: (SEEI23) (5 13 B4, 5 MELFT@. BiKoLS

N5 &AL LT, L =X

o | JEMEE LT ETID LUF, & 5 RN 200t
4 EADEEAMIO 16150 1L 2 5MME GC,
FORNSN ) A— S —Eli> T, BIOER -

ERAD,0, 94 T it (0 1, waos)

B mFEEAM Lz, £z, TPO2 T, 3~ 4O
L dan A 22 OFFEHL, RETEMOEIR
s B, L LSS, WTHHLZEmR

IHDBHTHD, MEAMY S ML kT

M st B, SHEOMAET HYICREE

WEERTETVSC LHMETE, TPO3~

TPOB Tif, 3~ 4 M S HBIM EL AT,

SEDMAORR, HONTERY ATTNEE

MRS TS B LMEE NS, TPO3 I25EiE L
= F20T, WHREE R LI, MR LT,

20145 & B E 91 6 HICIZ TPOL (35 13 (4K 3) & TPO6 %,
@ 9H 7 it TPO2 (31 13 [ 5) & TPO4 %,
; T 7 | 9ns i Tros ML, MRS EERL
F21HE BlEAFORENER Teite, MbBIL I

I E S | RMAT L. 95 MO R B
bLfe, BOMIC, WA LB - BEM - K

L0 222 o, 35,010, 12400

[}
2OIFERER

Figure 2.1 Test pits and excavation areas of
the Hakusan E site.
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Figure 2.2 Stratigraphy of the excavation areas in 2013 at the Hakusan E site.
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Table 1 Attributes of lithic artifacts from Hakusan E site (1).
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Table 2 Attributes of lithic artifacts from Hakusan E site (2).
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Table.3.2 The number and weights of artifacts collected from the Hakusan B site by layer.
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Table.3.3 The number of lithic artifacts exeavated from the Hakusan B site by raw material.
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Table.3.4 Weights of lithic artifacts excavated from the Hakusan B site by layer.
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Table.3.5 Weights of lithic artifacts excavated from the Hakusan B site by raw material.
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Figure 3.4  Frequencies of lithic raw materials and types.
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Plate 21 Flakes and retouched flakes excavated from the Hakusan B site.
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Plate 23 Refitted stone artifacts excavated from the Hakusan B site.
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Plate 24 Refitted stone artifacts excavated from the Hakusan B site.
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Table 3 Attributes of lithic artifacts from Hakusan B site (1),
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Table 4 Attributes of lithic artifacts from Hakusan B site (2).

TIWled T L me W1 onr M4 Loy R

T

W M I R MW LS 42 12 00N

WO oW oM R me 3

BEOIEF 16T @A DAL

e SRR R
[EEEEar ey o e[S o e
(FREEAP RPN A S

IO 7 N0 M MM 44 ®3 G5 086 EB I6MAL W0 1T S5 CH MW M3 104 3 03 R




%5 BB EFHTRBRER (3)
Table 5 Attributes of lithic artifacts from Hakusan B site (3).

R W WE G0 LW o S ) W S WEE WD WS MR GH LW e BB () WRGE wea

e g 81 Rw i

THE 1e2 9 C4 MM ILT 88 L1 821 maE

IO Je2 M M MR A5 BS 08 Des WA

TG le2 T OF WE B4 BK 08 084 WA

™0 le2 82 O EE 103 103 18 BN RmEOs

IS 7 %0 CH AR 135 33 21 o xEmoa

93



AT EREEOH

LI SRR b
1 e

(LRI L B RS & UL E Sl S ok L 7 M B IR DU CHDE X RIS X B Rl
HEER B IOTHET S,

2. friridet

IR S e PR e T AR i
C1 Fnly B RS (@fEs 1)
MEAENLE RO TREWE SEEVHRENDIOWKE RS0 THS. BICh o2 LR
BT BEICEHRS,
(2) FNlEEEF GEWES 1)
SRFLE L o F R R AR 5 E R AN OB RET R L O TH S,
(3) FnliE ek (& 21)
MU T s R L ARG T, AU M aR T, BKE L R OOMEEA BB h.
HAMEA L SR LTV D, 0.0mlE EORE XML | DH5NE, HAKOE AN TS S,
(4) FIlE B (GBS 42)
WE 21 B, MEL TREE S L REGT, AYUNEROEL T, KL TVwARSIc
EBAAH. MKAICHVBOBNAS. 0.1miEEOKEEORILAMIELTWS. FRHRNOE A0S
TH5.
(8) il E il (¥R 51)
COMBLELBASELL, MREEDLEIRAT, HY VM 2EYT, RICKMEOMAAS,
0 lmiE EDLEEDTASMEL TV, HBIKEOUSFENTSS,
(6) FiliE e (¥ 3 78)
CORBEEENT, RKOERL. FYVERMOELT, HERNORAIHTSS,
(7) FNLE M (G 95)
FEEH 21 ERILTHEA, BICHMAaORNAS,
(8) [NlIE @k (¥ 07)
Fabsimic R RE L . MECMEOBE A%, 05mll FOXEEOMILIRIET 4.
(9) EnLE @R (8HS 155)
COMBL R LS, BN TIENERREE S LIRE T, #3Y mikRassd,
HTE AR TH S, 0.l FORE X DEALMNIET B,
(10) FiliE ek (8% 180)
PefaE B LR REGTERIESEL . APV B MELET, B AmICHIEME ST 5.
(1D EnbE i (85 218)
EHMICREEER LEAMOTRIESEL L. AV mEREszd, BCHimibs e giid s,
O.1mll FOKE & DRILHMUET B,
(12) FibE ek (81 220)
AR B U TERG TEIEASHL <, PV Mk d, BUC MM RS L od

94



B AS. 05m FOKE EDERILAHIET 5.
LEDREO3 5, (3) ~ (12) ZTOodEmEvFnaBblLNREL S, BIEARLL, &llEE5D
WT .

3. MRt

FREREHIR O € Y R AT AT A « /72 /0d—4 (ROUNA T2 A TR ) Wo Lili
WO S E A 6000 V XT3 bF—4 HOMIDE X BSEIRAIE & (T 0B, TR LU G O X By
frdepd iz,

C OO X BERERIED Y Y LR, WIS SRR THE. SHEMVT 05 X 0.5mORIM%E 9 itH
EDVTMEL L. Tahb AU YL K, ALy L (Ca), F 22 (), T2 H > (Mn). # (Fe), LE S L Rb),
AbPOYFULED, A2 FUSAY), Fla=yh @)k ETHEIES0 k V. i 1000 g AL R
ATRERT o1, MIEEN 240 BT, Hilll ROI 2 TRy 2 430 > FERLIIE. v FEREEC X DRUS
e, B, BRREAVYEY Fhy 2—CUI L, BHRSCRIMOOS, A5 A8 LT 1000, 2000,
3000 FHOBHIGTIE L TFR RN E Ul b O 2@ Lz,

4. BREoOsrhris

RO A & F ML SRR L 28— F A PIS DT, WER (RIWI - KR, it ().
AR (AR - BRI, TERER 1 (MR - AR - RO, WS (R - B4, BRI - 0 (m
TR TR TENR) . EER (O ), B (HUR). SRR (HRIOME), AR (B ). JIIRER: (1),
BCER (P977k ). FDLsR 1 (580, FlgR I (COBER - i - FlEE), 9&9TLR (Hkdnl) . AR (0% )
[EICME NS (%A 2016). BHBORIEBRIC DO TEM2 A (2013) ICEE LU,

HIliE R 734 (Rb %0 % 100 (Rb $i+ Sr 4 + Y S + Zr $06E ). Sr 476 (Sr Ut < 100 7 (Rb irs+
Se I+ Y I+ Ze I ), Mn HIE % 100 Fe #1E, log(Fe $MME~ K #00E ) Z e,

Efo, WL BTG ERNT S bIc, loglY HRHE /Sr 3 ) Mn S X 100 Fe sRge PRIEA (i L 1z,
HEGARKRPTRHTAESNS LEOMNTE S k% Rb & EO7CHA48 L E 0 6 Osiehhlh < &% bk
KEB LS, ChBOLEERNZLOTHS,

Enic, @hAEIEEZE TOS M ESDRET BIIc, RICERI S L HIB ISR & < 2 SHnic
&5 T ZFHAATHHI G AFR LTz, 3445 Rb I x 1007 (Rb M+ Sr i+ Y Ml + Zr 300 ) —
log(Mn 35 /Ti K5 ) IR TH 5.

5. MRS R TER

IR £ B TR T 40 ~ A4 BRI A K- W42 KISRT .
(1) Pl B s

SRS L 1 AUdilian | e Ehs, SR M AEENO L0 RESHE T, HEadstici g
Adgofilt B EPCICBME NI LS (K 2008). (IDBRA TSN L S¥F A M (103 2015),
HREA, [ERUNENTSOLHITE MR (1695 - ek 2018) mED S ELTL S,
(2) FnliE ik

SHTLIZ 11 2055 10 SUd SO EME T, RESUEROMETH | st E i, SMR0REG
S HEMIEA R CO M 5 0 E N, FEALEOMIITERL No 1 7 82 CHRRIEME RIS S
LS No8 SR T & I VTV (KEUEA 2015). ¥ FREMT FRliCEFT & M i LTS (B
RHEIRFFRT 2013).

95



BAa1Ek 8- T4 FHIBIB L BRI

Table 4.1 Obsidian resour ce groups and the places obsidian samples were collected.
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Table 4.2 Obsidian resources analysis of the lithic tools at Hakusan E and B sites.
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Figure 4.1 Obsidian resources analysis of the lithic tools at Hakusan E and B sites.
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Figure 4.2 Obsidian resources analysis of the lithic tools at Hakusan E and B sites.
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Figure 4.3 Flourresent X ray spectra of obsidian tools at Hakusan E and B sites.
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Figure 4.4 Flourresent X ray spectra of obsidian tools at Hakusan E and B sites.
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Figure 4.5 Calibrated dates at Hakusan E, B and Takakurayama sites.

1) BEEEER L, ERARROIEO HCME S & & SN HEME LS Labd, #&o ve il
e (b EAWIEL, FUERICEDIH@TH D, WEREFRRE, 190\ ST 2 8EdR EORERE
FHTH D, 1 EBERE (1 0=682%) HBLNE 2 EEER (2 0=954%) TRENSB. V5 TORED
WO, MBI EIEE AT, BERE /DY AICANENSMIE, § PCRIEETTL. F1Hi%h
WEVLUCERIITSHS, bk, REMREIURIEYOY S LR, F—2O®BMIC X TERI NS, £/,
FOY T LOMBMICE > TEREH LS b, EROEHICH > TRE DS L — 2 R B H
HHDH, TR, BEREFEROARIC, InCall3 F—2<—2Z (Reimer et al. 2013) ZHL>, OxCalv4.2
E7B 451 (Bronk Ramsey 2009) Z#HL %, WEREERICOVLTIR, HEOF—2~—2, Tn¥sL
AT BREERL. TOFFLEANTAMELLICBEME LT 44 R L. BERIEFERIE. 1C
FRUCITVTGE (calibrate) EhEATH S LEWRT B Teal BC/AD) (Xl Tcal BP)) &
VLI HTREN S,

103



4. PERR
WAL B EEE . H45 ML 43 ~ 44 JOR LD THS.

W3 MOGHEBRREIE (2)
SRl « Tt AMS SR 4 L — T
{7 T+ (B IESL » EHHIES! + (1% + Zaur Lomitatidze

1. i

ALHEWAHERN G 5 0 ELEs, (LBSRIE IS N 5 LS A BB, b BB, 1L B RS D
HERFMRIZDUT, MEERETR AT (AMS ) 12 & B RO R A T o 1.

2. MELAE

WERFON R, WRF—2EBAS RO LB THS, abFIE MR, RS (SLA - FK,
287k AMS I NEC B LSSDH) ZHL Tl L s, #6410 ISIE DU TR R O F 21 -
Fif CHENR, BERERHLE.

3. B

A6 R, INADHIAROMIEC M SERBNRLL (5 130), FfiADHID MR OHIERTT > THIEKIE
WU L BEE IS & - TR S A E R, M- TEM LSRR b TR L UCHR. W46
BICHFIERIVEENFIORT. BERIEC VB F L HIE LB TOEWETSE D, SHREFERIEHR
BT E NI S OEREE O TIRERRE 2115 fzshic il Lz,

1€ {E (LI AD1950 2 BEAIC U TRIER D25 LIERTH S, 1R (yiBP) OMIICIE, 19C O3k
W& LT Libby 2Kl 5568 FRMH Lz, &z, {(Tidl/z VCHEE0E (£ 1 o) &, MEOMEHEE, "
MR ROV THI SN, BHO UCERSZO HC EIRRRMIC A RERY 682% THE C LAERT,

Al BEREORMIEL FOLENTH S,

BERE LS, AP WC IR —E THEIA 5568 E L LTI Ehiz vCEfucH L, #Eo i
R RS ORI L A AP 1C OB, SR TRMINDIL (C DN 5730 £ 40 4F) B
ELT, & OHBOERMSEVEOEMHT AT ETHS,

C SEROBFIREIZIE OxCal43 (REEMEF— 4 1 InCal13) &M L. &, | o FFEREINE. OxCal
OFfER M L TR E A VO E B T S 68.2% RO BERIMTH D . MHNC 2 o BER
¥l 95 4% SEIINOBERTETS 5. Ay IAOETROMIL, £ ORMNICEERDAS RSE Bk
&, 47 7ok EolB CERDBRSIZR L, Tl S ERE e,

104



BASE FNERE L ALE

Table 4.5  List of samples for "'C determinations,
WERT 5 WhiF—s BRA [
" azs
o 5 - M e ey
360 bre-fboi e 7 ) M (R 12X,
et A1, OF, ML )
) W B b
2 st FIRE A 74 b
P re-di .95 T T R L 2N,
405 110N, MR, N
i) sy
o i M B IS 74 | o
3z B o bl R | i
thiget MellF 1% £, 08, M 1, 2
Hradt L . — )
D3 BkC 0ok Ll | i
s MLt | 1, OK, AR | )
i s - L < apnian
i i " v
) BT - D I o0 - " W 7
D30 14 1 drr e AU R R 12K,
T U] OK, AR | 2N
i
. " W Bk TR 7 b
b e frr-gine o ST - R R 12X, A
0 oy O RS 1. 0
FA6E MEMHEREERLEERTENR
Table 4.6 “C determinations and calibrated dates.
MRS P RARIE R e dpge st gl E LR
) (yrBPEta) (rrBPEla) Lo I 20 MR
a1 = g i
N ok B 60 543025240 cal BC (69,20 2B506-25136 ral b
I::“:\‘:‘:‘;i VIH-12200 eal BO eal BC (95, )
BLSE-8112 cal B (M. 4% nm
s s8EEE 25 Bi-a L B 4 20 19-THO cal B (29, 0%
BrEL ) B (210 01T cal B {0, 180
BOO2-T0H cal B (22,000 S =
:";:‘5‘:" 470,21 19042 19 1005420 6125 cal AD (B8 F-182 cal 4D (05, 4%)
Lol 2.8 E0.98 8182240 18180+ 50 018410965 cal BC (55, 200 H0203-19896 cal BC (95, 4)

105




Po-swaine s @ | LD a1 22500 =8 B
- | 1 et
- AT o = e
. it s s e T P
oo g =
H I
¥ o ]
- mn
e
- PD-dewz rmesnnge |
- em n_uuuk‘mn.
o B
H = €
] 2

o
~cemar

B Bl Bl EIFARN. SELEFORERESER
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FATE Al EEE - BB #EEOLIRFOFITER

Table 4.7 Ch of soil 1 llected from the Hak E and Bsites.
W | T [ RRETC | SWETN | CNL | Bifv 2o BEWA, gha® L] ALOSFe,
ket + Al Fe, Si, 5
BUERN (tESEORKENEAZIRNG L UR2IRO S SR

3 13 14 ] 10 93 03 12
4 10 12 9 68 az o4 11
5 12 14 8 ar 10.5 09 15
3 18 15 10 182 121 45 25
il i 18 10 22 19 62 28
1 82 43 19 126 15 08 18
1b 123 4.6 27 1718 137 04 24

2 7 19 13 74 s 03 13
3 7 10 7 72 i o7 i3
4 15 17 3 125 12 21 18
5 El 21 10 a1 101 57 28
6 7 (1] 8 16 a8 L0 L0
Ta B 7] 18 118 109 08 17
ib B 43 E) 123 s (5] 14
z 3 18 13 12 108 03 13
2004 TPO2 LR | 3 1 15 10 BT 13 o7 14
2014 TPOZ NG Wl 4 a 21 10 182 19 a1 24
2014 TPO2 NRE W@| 5 20 20 10 22 125 55 28
NATPO2 KRG M| 6 15 17 § 167 a1 40 3]
2014 TPO2 LB AR la T 31 18 108 110 07 18
014TP02 GRE PR 1b 116 4 % 11 139 05 24
2014 TPO2 GRE ER| 2 M 22 2 95 17 04 15
3 14 15 9 7 106 o5 13
4 15 § 90 106 [T 14

W (R RIS A3 26 5 & A3 IR0 W E SR

TPOL W 1a 3 25 15 90 11 04 15
TPOL B 3bE 10 12 § 85 104 6 14
TPOLME| 3bT 1 12 g 101 18 (%) 16
15 14 10 167 139 27 24
12 1 10 133 127 23 20
7 08 8 78 105 08 13
[ () 7 66 84 [5G i
5 08 3 51 69 [ [T]
[ o7 & 48 57 0 08
[ 07 3 [X) 51 08 (1]
[ 28 16 110 126 05 17
] 16 15 (5] 16 [ 15
i3 35 2 161 47 05 23
E] 21 1 13 140 05 18
13 13 10 51 125 05 15
[] 11 & 91 n1 o7 15
11 13 4 14 131 i 18
13 13 10 145 148 19 22
TPOmEts v ax| la 5 32 17 106 6 05 16
TPIOAEEs Y ay| 1b Ex] 20 17 101 15 05 16
TPIOMBET S a>] dcl % 53 19 124 18 05 18
TPIORBEZ Y2z 1c2 12 50 2 162 134 06 23
TPIOREE >0y 2 & 32 E] 125 123 [ 19
TPOFEEREEs ¥ar| 3 1 12 a 75 103 05 13
TPOFEEREEsvax| B 10 11 ] 75 a3 07 12
TPIOFEERBE S L ax| AE 12 14 9 99 19 [T) 16
TPORERRBE 20| 4F 17 17 16 146 139 23 22
TPIO REENRBES > nx| 5E 16 18 10 175 123 40 24
TP EBERRL 7 ax| 5T 12 13 El 120 121 21 18
TP FBERL L7 2 s~ XEAN 7 09 8 (33 101 o7 12
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Figure 4.7 Stratigraphic sequences at the Hakusan E and Hakusan B sites.
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Figure 5.1 Color value of each layer in each site based on Lab color system.
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Figure 5.2 Distribution of charcoal materials from Takakurayama site .
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Table 5.1 Use-wear of lithic tools at Hakusan E site.
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Table 5.2 Use-wear of lithic tools at Hakusan B site.
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Figure 5.6 Use-wear on burins excavated from the Hakusan E site.
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Figure 5.7 Use-wear on lithic tools excavated from the Hakusan E site.
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Figure 5.8 Use-wear on lithic tools excavated from the Hakusan E site.
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Figure 5.9 Use-wear on burins excavated from the Hakusan B site.
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