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Distant view of the Hakusan B (left) and Hakusan E sites (right) from the south.
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Close view of the Hakusan E site from the south.
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Color Plate 3  Lithic tools excavated from the Hakusan E site.
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Close view of the Hakusan B site from the west.
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A lithic concentration of the Hakusan B site (from the east).
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Color Plate 6 Lithic tools excavated from the Hakusan B site.
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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
its 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, Iwajuku,
Iwato, 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 as 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 excavation of Souzudai in 1964.
The EP period still remain undecided on the Japanese archaeological 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 laboratory has therefore produced 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 Archaeological
Laboratory, succeeding to Professors, 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, n0.12). The series is published by the Tohoku Culture Research Room which is an interdisciplinary
academic unit in the Graduate School of Arts and Letters, Tohoku University, for the research of cultures in
Northeast District of Japan. The series is composed of archival publications on history, lietature, ethnography,
archaeology etc. Two volums on archaeological 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 archaeological 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 Palaeolithic period in the Shinjo Basin. The 1% 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 concentration 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
investigation at the Marumori 1 site in Mamurogawa 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 Higashiyama 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 including new information about chronological positions 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°45'42"N, 140°16'29"E) (Figure 1.1). It is situated on
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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 collected by Yamagata Prefecture Education Board and TUAL members from
the Hakusan E and B sites before and after farm land consolidation 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 conducted 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 discovered from loam sediments of 3" and 4™ layers in the trench (Figure 2.2). In total, 95
lithic 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 (SII,
GioClino). 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 1a 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 (3) (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 1a, 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: 10YR5/8, 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 Hakusan E site. Three charcoals in the lithic concentration are dated at 18,400+60 BP, 18,420+70 BP
and 18,180+50 BP. 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 core and few refitted material, reconstruction of blade technique has to be
based 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 techniques.

1. Occasional 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
removal face. The platform was occasionally rejuvenated by removal of core tablet for reforming suitable
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 8) 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

tools, 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 occasionally retouched for sharpening the tip. In spite of a few formal varieties of backed
knives, they are commonly 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 occupied 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 imprements. Our thrusting experiments show that similar characteristics could occur
by thrusting activities with elaborate 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 bone/antler 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.
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2.6 Distribution and orientation of artifacts (Figures 2.6 and 2.7)

A lithic concentration 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
Prefecture 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 conducted from 24™ of September to 1% of October,
2015 by Kanomata with participation of TUAL crews 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,
lithic tools were unearthed from trench 6, 7, 8 and 10. Larger numbers were excavated from trench 10.
Finally, 6 archaeological materials were discovered 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
29™ 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 clinometer (SII, GioClino). Excavation wall section maps were meticulously illustrated in order to
understand stratigraphic order and sedimentary formation process at the site (Figure 3.2 and 3.3).

In total, 278 archaeological materials were discovered from the Hakusan B site except for 30 grid
collections (Table 3.1 and 3.2). 278 archaeological 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 knivfe (N=1), burins (4), burin spalls (6), 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.
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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 1a, field surface soil: 7.5YR2/2, dark brown silt.
Stratum 1b: 10YR5/6, dark brown silt.
Stratum 1c-1, the former field surface soil: 7.5YR2/2, dark brown silt.
Stratum 1c-2, Andosol: 10YR2/1, dark silt.
Stratum 2, transitional layer: 10YR3/3, yellowy brown clay. Palaeolithic cultured layer.
Stratum 3a: 10YR5/8, yellowy brown clay. Palaeolithic cultured layer.
Stratum 3b: 10YR5/6, yellowy brown clay.
Stratum 4: 5YR4/4, red brown silty clay.
Stratum 5: 10YR5/8, yellowy brown silty clay.
Stratum 6: 7.5YR5/8, 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

chronological position of the Hakusan B site.

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

Since there are seventeen refitted materials, blade technique is considerably reconstructed by their
characteristics. According to refitted materials no.1 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 platform 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 scraper was discovered. The distal end was limitedly retouched to form a scraper edge. Its
blank 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 scraper 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 flake
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 scattered 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 chronological positions of Takakurayama, 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, 22,920+60BP, 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 lithic 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 methodological problem by stratigraphic chronology in this region.

Site function of the Hakusan E is assumed that lithic tools were left as discarded tools at the
terminal hunting camp. 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 manufacture was positively carried out at Hakusan 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 Palaeolithic occupants to capture animal games by their own hunting strategy and maintain

their family and groups.
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Figure 1.2 Archaeological materials collected by Education Board of Yamagata Prefecture.
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Figure 1.3 Archaeological materials collected by Education Board of Yamagata Prefecture.
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Figure 2.2 Stratigraphy of the excavation areas in 2013 at the Hakusan E site.
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Figure 2.4 Spatial destributins of artifacts from Hakusan E site.
%£21% B E&EsE T EYHEK
Table.2.1 The number of excavated materials at the Hakusan E site by layer.
Layer KN BU BUSP BL CB RB RF FL Tablet CH CA PO  Volcanic grass PE  Total
n FA47 BRI BRITIR ®AE ZXRIMI ZRMNT FTEBE " . P WEt
B \pes mes s-n IR a0 R EBR gx B )
1a 1 2 3
2 2 5 1 9 2 4 2 5 1 1 1 32
3 6 4 1 12 2 1 16 4 25 6 3 181
4 5 6 1 10 2 1 13 1 36 13 1 2 102
HWat (@) 14 15 13 33 2 9 4 34 5 62 19 1 4 4 218

5 22% A EEFE T RHFAMER

X Rejuvenation core tablet

Table.2.2 The number of lithic artifacts excavated from the Hakusan E site by raw material.

Raw material KN BU BUSP BL CB RB RF FL Tablet  CH Total
Bl B 5 =2 =R
Chalcedony s 1 1 1 2 5
Silicified tuff rock HHERIKE 3 5 7 8 5 10 37
Shale HEEE 5 10 13 22 2 8 4 19 46 130
Obsidian Z2ER 6 3 4 3 16
Rhyolite Pigye=) 2 ! 3
Toal HEH(1E) 14 16 13 33 2 9 4 34 5 62 191
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AMITIIRBEAD 6 511 (42.8%). HEEEMD 6 51 (42.8%), HEEIGED 2 51 (14.4%) ICHWHN 5,

BEADOHEBNOHAB L. TD 4% DA TARICHN BN TV,

% 2.33% Hil EEMRE - 821& 7 LA BIUEYRERK
Table.2.3 The number of lithic artifacts collected from the Hakusan E site by layer.

Layer KN BU BUSP BL RB RF FL Total
g |T17F BADE EAD SHEMI ZRMT L, R
A% BE  RFE—L HBEHN HBHHH (&)

iR 2 4 3 15 1 2 21 48
&=+ 1 1
la—¥& 1 1 4 1 3 10
3 (7A) 2 2
4 (704) 1 1
et (@) 3 5 3 19 2 3 27 62

£ 24% HibEENRE - 2187 VA BNGEY A MK
Table2.4 Weights of lithic artifacts collected from the Hakusan E site by layer.

Raw materials KN BU BUSP BL RB RF FL Total
T4 7 R RIS RN ZRINT -
aH B 70 af-n BB 53ED scup ) PH®@
Chalcedony EX: 1.97 1.97
Shale HEEHS 4.86 76.69 0.96 24.05 6.11 6.82 37.53 157.02
Obsidian 2ER 1.4 1.4
Toal et (g) 4.86 78.66 0.96 24.05 6.11 6.82 38.93 160.39

#25% HLEBHFRHIRRESHEK BNRA)
Table.2.5 Weights of lithic artifacts excavated from the Hakusan E site by layer.

Layer KN BU BUSP BL CB RB RF FL Tabletx CH Total
LA L < b —

la 1.3 14.0 15.3

2 6.6 59.7 0.4 29.2 3.8 10.0 7.9 4.2 0.1 121.8

3 12.9 52.5 0.4 83.9 3.6 5.3 0.9 38.5 15.9 6.6 220.5

4 11.3 126.8 12.2 44.9 8.6 2.1 23.8 2.5 11.4 243.6

#it(@ 321 239.1 13.0 172.0 7.4 23.8 10.9 66.6 18.3 18.1 601.2

8£26%k HWLWEBENHTAIESHEK (BAM5)
Table.2.6 Weights of lithic artifacts excavated from the Hakusan E site by raw material.

3 Rejuvenation core tablet

Raw material KN BU BUSP BL CB RB RF FL Tablet¥ CH  Total
=4 B < = =
Chalcedony ES ] 8.2 1.7 5.2 0.8 15.8
Silicified tuff rock HERRE 47 43.8 76.7 28.1 18.3 25 1741
Shale HERS 10.6  187.1 13.0 82.5 7.4 23.8 10.9 22.5 13.8 3716
Obsidian 2R 16.8 11.2 9.4 0.4 377
Rhyolite TS 1.5 0.6 2.1
Toal #at(g) 321 239.1 13.0 172.0 7.4 23.8 10.9 66.6 18.3 18.1 601.2
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Figure 2.5 Frequencies of lithic raw materials and types.
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Figure 2.15 Scatter diagram of length- width of backed knives from the Hakusan E site.
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FoXMR HLEBWRHEEEX
Plate 6  Blades excavated from the Hakusan E site.
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Plate 7  Blades, a retouched flake and flakes excavated from the Hakusan E site.
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Plate 8 Backed blades and burins excavated from the Hakusan E site.
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Plate 9 Burins excavated from the Hakusan E site.
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Plate 10  Lithic tools excavated from the Hakusan E site.
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Plate 11 Blades excavated from the Hakusan E site.
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Plate 12  Lithic tools excavated from the Hakusan E site.
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Plate 13  The 1** term excavation at the Hakusan E site.
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Plate 14  The 2"term excavation at the Hakusan E site.
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7% 1 Bl EEBREETRZFIEMER (1)
Table 1 Attributes of lithic artifacts from Hakusan E site (1).

WXE B &S &5l B L (mm W (mm) T (mm) BE () BAKRE = HWXE  E &5 &5l BM L (mm) W (mm) T (mm) B2 (2) BARKE REEE
TPO1 2 1 KN RER 336 17.8 9.8 555 e 2-5 TPO1 2 10 RFL HBEES 368 21.1 7.2 5 b
TPO2 320 KN HEES 292 129 31 095 HBoi 13 TPOL 2 12 RFL HEES 321 197 49 288 @
TPO3 la 22 KN HEEE 194 135 46 125 EEEHois 2-3 TPO2 3 27 RFL HEEES 226 13 3.6 086 LmEH 74
TPO2 329 KN HEERRE 97 85 23 013 &MHBoA 2-1 TPO2#kEER 4 199 RFL HEES 266 178 35 212 E#Hok
TPO2 4 42 KN BEAE 269 172 64 291 HBox 14 %£4% 1012 RFL HEES 119 117 31 046 =F
TPO2#RERK 2 60 KN HEEKE 275 125 24 107 HBoa 15 #£I% 1021 RFL HEES 332 191 8 475  E#
TPO2#R3RK 3 85 KN HEESE 272 82 29 072 HBoix 16 #£4% 1037 RFL HEES 158 188 52 161 BT
TPO2IREREK 3 104 KN HHEE 692 178 33 482 =R 1-1 TPOL 2 5 BL HEES 156 219 3.6 143 [
TPO2#EERK 3 119 KN HEES 719 171 82 615 =R 1-2 TPO1 2 7 BL HEERS 186 127 47 114 [
TPO2#EERK 3 130 KN HEEEA 91 85 19 016 HZox 17 TPOL 2 8 BL HEES 141 15 48 112 [
TPO2#EERX 4 139 KN 2ra 103 2 0.25 %i#OH 2-2 TPO1 3 13 BL HEAS 215 208 29 092 [ikd
TPO2#EERIK 4 155 KN EWAE 303 137 32 118 HBoHK 18 TPO2 3 21 BL 2E 365 216 108 8.83 MHE
TPO2#KERX 4 180 KN WA 362 17 65 429 HHoH 19 TP02 3 30 BL HERRE 563 172 5  3.03 i 6-2
TPO2#LERIK 4 220 KN ZgE 328 153 54 262 EZox 1-10 TPO2 4 38 BL HEEA 347 209 65 411 %kmEHos 63
TP02 la 1024 KN HEEES 309 142 31 107 %HBoHK 2-4 TPO2#RIRX la 43 BL HEHE 297 185 5.1 3 RiEDOH
*i% 1026 KN HEES 24 123 51 153 E#Hosx 1-11 TPO2IRIRIX 2 46 BL HEEA 629 245 35 747 =k 6-4
#i% 1051 KN HEEES 225 105 515 226 EHBOK 1-12 TPOHRIRK 2 47 BL HERRE 296 146 4.6 159 @imm
TPO1 2 1 BU HEES 881 281 18 32.02 EEE 26 TPO2#EX 2 51 BL 2R 188 168 41 168 [iE
TPO2 2 16 BU HEKE 676 181 6 568 HEEHE 27 TPO2#E3RX la 53 BL HEEEE 564 21 95 11.02 MmWHB
TPO2 4 34 BU HEES 465 214 46 45 SE 2-9 TPO2#EERR 2 56 BL HEES 495 176 88 6.33 HIFE
TPO2 4 35 BU HEERS 73 233 58 1044 HEHE 28 TPO2#RERK 2 59 BL HERRE 57 253 48 673 = 6-5
TPO2#R3EIK 2 48 BU HEES 667 199 92 9.1 e 2-10 TPO2#RERK 2 62 BL ES 35.8 125 3 1.68 [WiHE
TPO2ILERRK 2 52 BU ES 353 252 53 819 & 3-1 TPO2#RERK 3 72 BL HEES 467 118 39 199 = 6-9
TPO2#R3RIK 2 61 BU HEHS 393 208 49 473 =R 32 TPO2E3RK 3 74 BL HERRE 343 256 102 9.98 EHoH
TPO2HEERX 3 94 BU EEBRE 617 229 5 381 £ 33 TPO2#RKX 3 78 BL 2R 319 168 5 0.65 HIIFE
TPO2HRIRK 3 102 BU HEES 837 282 81 1543 w=F 3-4 TPO2#E3RX 3 81 BL HEES 568 10 33 192 %ik#iTE 6-6
TPO#LRR 3 124 BU HESRE 711 265 113 1622 = 5=l TPO2#3RX 3 83 BL HEESKE 888 36.5 117 29.99 HEZIFIE 6-10
TPO2#R3RK 3 126 BU HEES 574 335 96 17.06 R 3-5 TPO2#R3RX 3 84 BL HESRE 798 412 88 2421 EEHEm  7-1
TPO2HEERIX 4 163 BU HEERE 135 383 167 70.74 4-1 TPO2#E3RX 3 88 BL HHEEE 161 9.7 2 041 @i
TPO2#R3RIK 4 166 BU HERA 644 232 114 1539 =R 5-2 TPO2ERKE 3 122 BL HESERE 333 12 39 112 WE
TPO2#R3RIK 4 184 BU HEHES 406 284 95 7.65 HEIFE 36 TPO2#k3ER 3 128 BL HEESA 246 9 22 082 HEBoi
TPO2#RERIK 4 196 BU HERKE 731 269 10 18.09 [EE 4-2 TPO2#RERX 4 144 BL HEES 179 10 27 04 %&#os 68
TPO2#RERK 4 210 BU HEERRE 36 221 53 349 Lok 43 TPO2fKERX 4 152 BL HEES 351 177 37 312 EBiFE
#i% 1027 BU HEHS 322 168 9 472 Hfp TPO2LIRE 4 161 BL HEES 201 147 43 137 @
%% 1028 BU HEHE 208 167 55 1.6 -2 TPO2#RRX 4 164 BL HEEES 586 281 85 156 mimER  6-11
*i% 1036 BU HEEE 285 2715 49 433 E#p TPO2MLIRE 4 165 BL HEES 317 128 29 131 EEHE
*i% 1056 BU HEEE 316 195 114 6.04 -2 TPO2#RX 4 179 BL HHEEE 232 94 41 083 Hiok
TPO2 la 1067 BU HEEA 548 188 75 736  ® 3-7 TPO2#hEEX 4 206 BL HEES 107 243 57 11.99 HEHIFE  7-4
TPO2 4 32 BUSP HEEA 268 184 52 148 =R 5-3 TPO2#RERE 4 207 BL HEES 408 95 35 157 H&BITE 67
TPO2 4 36 BUSP HEESA 22 103 23 045 =R 5-4 TPO2#REER 4 209 BL HEES 383 142 24 154 w=R 7-3
TPO2#EERK 2 54 BUSP HEEA 211 66 35 041 = TPO1 la 1001 BL HEEES 258 98 54 1471 =R
TPO2#EERK 3 110 BUSP HEES 252 10 19 043 mA TPO1 la 1005 BL HEEEA 317 114 42 051 [
TPO2#E3RX 4 145  BUSP HEEES 237 163 47 162 HBIFE TPO1 la 1007 BL HEEE 385 219 74 736 i
TPO2#E3RIK 4 147  BUSP HEES 164 57 3 026 HEBIE 5-10 TPO1 la 1008 BL HEHEE 316 145 55 255 @ik
TPO2iH3RX 4 148  BUSP HEEE 29 54 23 026 ki 1019 BL HEERE 403 219 103 9.56 el
TPO2#E3EK 4 157  BUSP HEES 312 121 48 094 =R 5-5 #i% 1020 BL HEES 305 236 96 6.4 @i
TPO2#L3RE 4 162  BUSP HEESE 229 6 34 037 HHHE 58 *i% 1029 BL HEEEA 397 168 44 3.66 MU
TPO2#E3EK 4 169  BUSP HREE 177 88 32 05 b #3i% 1030 BL HEAS 316 23 64 422 kY
TPO2#L3EX 4 183  BUSP HEEA 268 62 3.9 053 HEHFE 59 #I% 1032 BL HEEE 15 131 39 086 mkH
TPO2#K3EIK 4 204  BUSP HEES 682 105 76 519 =R 5-7 #i% 1033 BL HEES 309 24 99 7.92 [
TPO2#EEER 4 208  BUSP HERS 263 45 34 05 =R 5-6 &I 1034 BL HEEEE 235 153 37 166 mHH
#£i% 1047 BUSP HEES 154 61 3 022 w=F #I% 1035 BL HEEA 219 21 4199 LB
#i% 1049  BUSP BERE 175 4 19 0.12 5E &i% 1038 BL HEHE 131 141 31 055 =i
#i% 1065 BUSP HEES 191 91 28 062 #HYY #i% 1052 BL HEES 361 292 7.8 1127  EH#
TPO1 2 3 RBL HEES 223 116 65 195 sim# #I% 1053 BL HEES 526 163 49 441 =
TPO2 3 28 RBL HEES 443 177 34 195 =R 6-1 #i% 1057 BL HEES 226 221 37 158 Mk
TPO2#3RK 2 49 RBL HEEE 216 201 3.9 293 Mk #i% 1058 BL HEBE 203 249 54 36 @i
TPO2#R3RIK 3 66 RBL HEHES 386 138 69 333 = #4% 1059 BL X 144 221 49 197 B
TPO2#ESRIX 4 167 RBL HEEE 47 159 6.3 3.83 {TEIHHIE *i% 1061 BL HEES 227 308 93 7.2 i
TPO2#R3RK 4 182 RBL HERS 563 204 55 477 =R TPO2#RERR 3 75 {TEEEI N HERKE 298 284 57 266 7-6
TPO1 2 9 RBL HEES 196 142 42 103 HBOA TPO2#KERE 3 76 {TEBEI N HERRKE 339 245 36 279 %
TPO1 2 15 RBL HEES 413 153 59 404 T TPO2IK3RX 3 77 fTEBAEIA HEHKE 431 39 62 83 E2 7-7
TPO1 la 1003  RBL HEEE 429 174 45 391 HPY TPO2#RRX 3 108 HTEMBAER A HEEAKE 283 262 31 212 bt
#i% 1055  RBL HEESE 28 129 5 22  %&ikY TPO2#RERR 4 187 {TEMEH K HERKE 337 292 24 246 %F
TPO2H3RK 2 58 CBL HEHE 373 185 7.6 3.82 b2 TPO2#RRX 2 45 FL HEEES 206 129 3 0.77 iR
TPO2#R3RK 3 93 CBL HEEA 74 94 65 361 = 7-2 TPO2MLIRE 2 55 FL HERRE 241 115 11 052 @
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f1%2 B EEBFRHIRZREMERX (2
Table 2 Attributes of lithic artifacts from Hakusan E site (2).

WXE B &5 =5 AL (mm) W(mm) T (mm) B2 (g) BBRE ZUEHR WXE B &S &5 B L (mm) W(mm) T (mm) B8 (5 BBHKE LMER
TPO2#REEK 2 57 FL HEEES 223 134 34 084 =R TPO2#EERX 3 90 CH HEES 167 109 64 088 K
TPOJL3RE 2 63 FL BERKE 221 8 43 0.39 B TPO2#ERK 3 91 CH HEHEE 82 63 25 011 iy
TPO2WEER 3 67 FL ES ] 32.7 27.6 84 517 EEITA TPO2HEERR 3 92 CH HESRE 161 121 57 054  BA
TPO2#REX 3 70 FL HEERRE 216 123 42 068 = TPO2{RERX 3 96 CH Z@E 133 112 17 021  B®K
TPO2#3RE 3 79 FL BEEA 252 114 42 123 %= TPO2fRERX 3 98 CH mEES 15 132 28 047  BK
TPO2#E3RE 3 80 FL HHES 31 175 42 213 b2 TPO2#E3RX 3 100 CH HHEES 77 58 13 006 iy
TPO2{RRX 3 86 FL =EES 219 98 29 062 = TPO2#i3EX 3 103 CH HEES 106 57 15 01 B
TPO2HEIRK 3 95 FL ®WAE 219 114 33 09 b2 TPO2#EERK 3 105 CH EEEA 115 54 14 009 WK
TPO2{RERX 3 97 FL SWRE 46 212 107 623 = TPO2#KERX 3 107 CH HEES 162 91 35 05 W
TPO2#RERK 3 101 FL BERIE 362 241 54 474 =R TPO2HERK 3 111 CH EERE 105 75 17 009 WA
TPO2#:3RX 3 106 FL HEBEHEE 219 6.8 4.4 057 ScERIRIFE TPO2#R3RX 3 113 CH EHHEE 51 31 05 001 WA
TPO2#RERX 3 109 FL Jlcs 198 171 2.9 0.82 MR TPO2{RERX 3 115 CH EEEE 161 79 17 015 &K
TPO2#ERK 3 117 FL s 15 13.2 4.9 063 [ TPO2HEARX 3 116 CH HEHHE 156 9.2 21 026 WhH
TPO2#RERK 3 118 FL HERIE 456 305 69 1078 EA TPO2{RERX 3 120 CH WA 96 71 14 009 A
TPO2#RERK 3 121 FL HEEES 325 101 39 127 =R TPO2HRERX 3 125 CH EEES 132 101 2 021 K
TPO2#RERK 3 123 FL HEEHESE 292 157 28 108 =R TPO2HRERX 3 127 CH HERRE 154 96 39 048 WA
TPO24ERK 3 129 FL 2@EA 217 143 31 0.86 EHZBOHK TPO2HEARX 3 131 CH HEEHE 92 48 11 005 WA
TPO2HRER 4 142 FL HEEES 296 99 31 063 = TPOEIRK 4 134 CH BERE 123 99 2 016 WA
TPO24RERK 4 159 FL HESIRE 386 329 7.4 7133 = TPO2ARIREX 4 137 CH HEHEEE 10 39 19 006 A
TPO2YRER 4 172 FL EEES 22 93 59 1.01 K TPO2HRERX 4 141 CH HEEES 152 89 14 028 K
TPO2iERX 4 173 FL HERKE 389 116 24 078 52 TPO2ILARX 4 143 CH ¥HHEE 133 108 1.2 0.2 wE
TPO2HRERE 4 175 FL BEES 135 107 14 021 Efok TPO2HRERX 4 146 CH BEHEE 96 84 11 015 WA
TPO2#E3RX 4 177 FL HEBEHS 162 158 2.2 043 Bl TPO2IARX 4 149 CH HEHBEHAE 168 143 2.8 0.56 WA
TPO2HEERIK 4 194 FL HEES 224 16 44 149 HEHok TPO2#RERK 4 150 CH HERRE 131 99 25 021 =
TPO2#E3RX 4 198 FL BEHES 212 132 34 082 E TPO24RERE 4 151 CH HEHEE 141 134 19 039 Seft
TPO2#E3RE 4 202 FL HERKRE 213 6.9 6 284 BB TPO#EERK 4 156 CH Jiks  17.1 107 6.1 0.61 B
TPO2#k3RX 4 218 FL HER 25.8 151 3.1 1.39 =R TPO2ERX 4 158 CH HEHE 20 113 1.6 0.32 WA

TPO1 la 1002 FL HEES 466 254 6 859 AV TPO24RERX 4 160 CH Z2RR 9 46 1.6 006 EA

TPO1 la 1004 FL HHEES 143 107 28 157 #HYY TPO2#RERK 4 170 CH HHEE 97 55 22 01 W

TPO1 la 1006 FL HEES 228 187 57 263 [HE TPO4RERE 4 171 CH BEEA 124 84 2 022 WK

TPO2 31009 FL E@E 154 169 655 1.06 minE TPO2iEERIX 4 185 CH BEES 122 103 11 014 K

TPO2 41010 FL ? 263 133 67 11  EiRE TPO2HRERX 4 186 CH HEEHES 154 113 15 034 @A

*i% 1013 FL HEES 302 242 61 38 AYY TPO2#i3EX 4 188 CH BEES 109 72 2 013 ®K
#I% 1014 FL HEES 161 113 35 073 [@mE TPO2{R3RX 4 189 CH BEES 109 61 15 006 BT
*i% 1015 FL HEEEE 234 99 4 1.26 HER TPO2E3RX 4 190 CH BEHE 115 69 11 01 WA
*i% 1016 FL HEHEE 137 9.8 2 025 MEFELT TPO2JEERX 4 191 CH HEHEES 176 11 29 047 iy
*i% 1025 FL HEEEE 145 83 33 041 HIY TPO2#REER 4 192 CH HEES 168 135 65 226 BT
FIE 1031 FL HEHE 258 26 56 372 & TPO2#R3RX 4 193 CH E8 112 87 29 031 0
#*i% 1039 FL HEEHE 162 137 3 044 = TPO2HRERX 4 195 CH HERRE 145 7.8 23 013 EA
&% 1040 FL HEEESE 131 179 35 08 #HYY TPO2HEERK 4 200 CH EEEA 118 105 14 023 K
®iE 1041 FL HEEES 159 191 53 158 BERHG TPO2#KARRX 4 201 CH mEES 107 56 15 009 K
K 1042 FL #EHE 151 168 5 107 #AYY TPO2#3REX 4 203 CH HEHES 158 72 39 037 WA
F*i% 1043 FL HEEEE 7.2 71 16 007 #HPY TPO2#LRX 4 205 CH HEHRKE 162 97 11 027 WE
*iE 1044 FL BEEAE 102 109 3.6 034 HTY TPO2#RRX 4 211 CH HEERKSE 147 7.1 16 013 e
*iE 1045 FL HEEES 142 7.8 16 016 SR TPO2iERE 4 212 CH HEHEE 152 74 33 032 £
*iE 1046 FL HEEE 127 7 1.8 0.15 =y TPO2HEARX 4 213 CH HEERE 171 99 18 033 e
£3% 1048 FL HEEEE 115 44 14 006 = TPOAEIRK 4 215 CH Ef 13.5 102 43 045 %=
%% 1054 FL HEES 172 138 82 19 L TPOAEIRK 4 219 CH =EHEE 92 5 18 009 =
#i% 1060 FL HEES 149 18 24 068 AHPY TPOHERKX 4 221 CH HEHE 123 84 21 021 32
#i% 1062 FL HEES 297 191 39 166 #HYY

%% 1063 FL HEHEESE 232 165 59 237 #HYY

*i% 1064 FL BEES 219 107 32 054 #HYY

%% 1066 FL HEHEEE 31 158 33 156 #HYY

TPO2 3 1068 FL HEES 112 152 25 043  E#H

TP02 3 25 CH HEEEE 11 63 19 008 ey

TP02 326 CH EHES 131 224 31 054 ey

TPO2 4 31 CH HEESA 119 23 23 051 =

TPO2 4 37 CH HEES 165 115 56 087 BT

TPO2 4 39 CH BEES 128 76 21 014 BT

TPO2 4 a CH HEES 125 74 14 015 =R
TPOHRGRK 2 44 CH HEERKE 118 59 12 0.07 3y
TPO2WEER 3 64 CH HERRE 152 78 2 021 A
TPO2#L3RK 3 65 CH HHES 131 54 1 006 3y
TPO2#RER 3 71 CH HEERRES 14 112 31 04 ESi
TPO2#RERX 3 73 CH HEES 141 73 19 022 =
TPO2#REX 3 82 CH HEES 153 19 39 068 BT
TPO2{REX 3 89 CH EERS 147 57 12 011 &K
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Figure 3.2 Stratigraphy of the excavation areas in 2015 at the Hakusan B site
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lc 5 1 4 1 1 12
lc-1 3 3
le=2 2 3 38 29 2 2 76
2 1 2 3 1 17 3 1 38 3 38 4 111
3a 2 1 1 8 1 16 1 35 3 3 71
3b 1 2 3
SX##E+1 1 1 2
et 1 4 6 1 2 34 3 3 99 4 104 7 1 9 278
ThimEs 1 4 6 1 2 31 3 3 95 4 104 7 1 9 271

#£32% HWBEKIY Y FENEYOHKE - EEHEMK
Table.3.2 The number and weights of artifacts collected from the Hakusan B site by layer.

TP & Layer KN BU BUSP BL FL RFL Spatula PO PE Total
] L | AT BROR BN SRMT AR . -
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Table.3.3 The number of lithic artifacts excavated from the Hakusan B site by raw material.

Raw material KN BU BUSP ES cO BL CB RB FL RF CH AH Total
FA47 RATDFK BT T RRY Btz XTI XML
At % BA H R Ak 5
WEE EFE AR L % BN 55ER 0 maap o i
Chalcedony X856 1 1 1
Silicified tuff rock BE BT £¢ IX A 7 4 1 1 13
Jasper #Hax 1 1 1 7 8 18
Shale EEHEE 1 4 5 1 1 26 2 3 87 4 95 230
Total s 1 4 6 1 2 34 3 3 99 4 104 1 262
Reffited 3FNEIES 1 4 6 1 2 31 3 3 95 4 104 1 255
#34% HLBEMELRFEEMEK (BALF))
Table.3.4 Weights of lithic artifacts excavated from the Hakusan B site by layer.
Layer KN BU BUSP ES (of0] BL CB RB FL RF CH AH Total
FA47 BRANF BAHNTDR TV RFRY BiTE ZRINT ZRIT
EfI Btz BH AR Gk $RE
 lpme mE  son Lqs- PP BR  HBEN Badp T R (@)
1c 82.9 1.5 35.1 04 05 1205
lc-1 9.7 9.7
1c-2 4.4 13.6 201.0 13.4 232.4
2 0.4 13.6 2.0 87.0 4125  27.0 1.3 429.3 16.3 11.9 1001.2
3a 32.9 0.2 2109 15.0 3.9 127.6 1.1 21.0 412.6
3b 55.9 55.9
SX#E+1 5.5 0.2 5.8
#aEt (8 0.4 46.5 6.7 87.0 266.9 529.5 27.0 6.6 802.7 174 469 0.5 1838.0
2 35% HLBEHFELARFESHEK (BMED
Table.3.5 Weights of lithic artifacts excavated from the Hakusan B site by raw material.
Raw material KN BU BUSP ES Cco BL CB RB FL RF CH AH Total
T4 7 BANF BRATDR T FRY BefrE ZXRmMT ZRIT
F=p) % AA ) R Rk #8E
WEE ER AL Lin— % ER 5380 0 saak Rt (&
Chalcedony e 210.9 15.3 226.2
Silicified tuff rock 3B &2 K A 258.9 43.6 1.6 05 304.7
Jasper #HAE 1.6 5.8 7.0 23.3 3.9 41.5
Shale EEEE| 04 46.5 5.1 87.0 55.9 2648 20.1 6.6 7206 174 414 1265.5
Total it (2 0.4 46.5 6.7 87.0 266.9 529.5 27.0 6.6 802.7 174 46.9 0.5 1838.0
50%
£l 43.7%
12%
40%
28.8%
30%
HEES
BESES 20% 14.5%
2%
10% %
0 4.7%
- BEARE - #HEH «BERS °
KN BU BUSP ES CO BL CB RB FL RF CH

A5l - =2 (N=254)
A1 S5k <

% 3.4 Bl B EMH A OEEHR

Figure 3.4 Frequencies of lithic raw materials and types.
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Figure 3.5 Spatial destributins of artifacts from Hakusan B sites.
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Figure 3.6 Spatial destributins of artifacts from Hakusan B sites.
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Figure 3.7 Spatial destributins of Blades, burins, burin spalls and backed knives from Hakusan B sites.
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Figure 3.8 Spatial destributins of artifacts from Hakusan B sites.
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Figure 3.9 Spatial destributins of charcolas and pebbles from Hakusan B sites.
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Figure 3.10 Spatial destributins of reffited artifacts from Hakusan B sites.
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Figure 3.11 Contour lines of the upper surfaces of layer 1lc-1, 2, and 3a at the Hakusan B site.
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Figure 3.12 Circular histgrams of orientations (left), equal area scatter diagrams (middle),
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Plate 15 Backed knives and burins excavated from the Hakusan B site. ° S=80% sem
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Plate 16 Cores, burin spall and end scraper excavated from the Hakusan B site.
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Plate 17

Blades excavated from the Hakusan B site.
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Plate 18 Blades excavated from the Hakusan B site.
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Plate 19 Blades and retouched blades excavated from the Hakusan B site.
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Plate 20 Flakes excavated from the Hakusan B site.
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Plate 21 Flakes and retouched flakes excavated from the Hakusan B site.
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Plate 22 Refitted stone artifacts excavated from the Hakusan B site.

71



A 4 (74+133)

5cm

S=80%
23R Ml BEEHEAEH s

. . . ) S=50% 5cm
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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Plate 25 Refitted stone artifacts excavated from the Hakusan B site.
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26 Reffited stone artifacts excavated from the Hakusan B site.
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Refitted stone artifacts excavated from the Hakusan B site.
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Plate 28 Refitted stone artifacts excavated from the Hakusan B site.
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Plate 29 Refitted stone artifacts excavated from the Hakusan B site. 0 S=50%  bem
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Plate 30  Lithic tools excavated from the Hakusan B site.
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Plate 31 Blades excavated from the Hakusan B site.
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Plate 32  Blades excavated from the Hakusan B site.

81



#H (~8) . A% 9)

£33k Bl BEWRE LR
Plate 33  Lithic tools excavated from the Hakusan B site.
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Plate 34 A core and refitted materials excavated from the Hakusan B site.
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Plate 35  Refitted materials excavated from the Hakusan B site.
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Plate 36  Refitted materials excavated from the Hakusan B site.

85



1 TPO1~05%FZ

A RS

5 TPIORAZES 6 TPO7. #ENo 1Tk

7 TP06. A®No.2H iK% 8 TP08. EZITIFAZENo.AH KT

% 37T™R Bl BEWMFEIXRAE
Plate 37 The 1t term excavation at the Hakusan B site.
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Plate 38  The 1t term excavation at the Hakusan B site.
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Plate 39 The 2" term excavation at the Hakusan B site.
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Plate 40  The 2" term excavation at the Hakusan B site.
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Plate 41  The 2" term excavation at the Hakusan B site.
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1% 3 AL BEFHLTFEEMNEE (1)
Table 3 Attributes of lithic artifacts from Hakusan B site (1).

WXE Bt &5 @3 B L (mmW (mm)T (mm)EE (g) BEKR  EHEAR

TP10 1b G3 KN E#E 717 182 15-1

TPO8 3a 4 BU BE 1030 287 73

TP10 3a 245 BU

TP10 1b G26 BU BE 525 196 15-4

|

=~

TP10 1c-z 29 BUSP HE# 396 126 53 281 #@E 15-8

TP10 2 89 BUSP E¥ 395 48 27 072 SiRER 15-9

TP10 2 164 BUSP HE#Z 271 96 36 081 {TEAR

TP10 1c 20 RBL H#& 275 152 FoumEs

TP1I0 2 202 RBL E¥% 202 145 1.25

H
Ea
E

il

TP1I0 2 127 RFL  BE 419

~
n
w
w
©
w
o
51
dF
i

TP10 3a 254 RFL 18.7

©
©
o
o
-
=3
&
N
w
&

HE

&
S

TP10 1b GI7 RFL H#& 361 201 4 211 SEimE 19-7

TP1I0 2 147 CBL E#H 841 199 10 1313 =

TPO6 3a 2 co E8E  63.8 57.7 549 #i###

,_\
ki
kN

b
S

TP10 1c 19 BL B& 883 39.0 219 61.18 {T@EI 17-1

TP10 1c 22 BL 39.8 23 3.1 3.26 TEMBHIE

TP10 1c 27 BL 6.15  SEiHES

TP10 lc-z 71 BL 23-#45

P10 2 97 BL 113 SR

SX01 £+ 120 BL 5.53 bt 17-6

E |

TP10 2 126 BL HE 381 392 8.4 1575 fTEZBDH

TP10 2 152 BL HE 438 181

o
-
o
o
3
ot
N

TP10 2 173 BL BE 107.2 288 135 36.59 kg

TP10 3a 180 BL 129 10.6 31 036 HFEoH

TP10 2 186 BL 40.8  16.1 48 254 KRR
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WX B &S i3

A L (mmW (mm)T (mm)E2 (g) BEKRE  EAIRIR

TP1I0 2 195 BL sKE 73 434 122 32.65 EAKTH 28-#415

TP1I0 2 197 BL HKE 488 16.6 7.8 546 MU

TP1I0 2 209 BL SR 63.1 36.3 6.8 21.06 EA®RTEN 25-#A9

TP1I0 2 216 BL BE 505 201 6.1 593 SR 18-5

TP10 3a 238 BL 34.5 12 5.4 @R

TP10 3a 247 BL sikE 35

,_\
o
=~
N
o
—
=)
=
dF
N

TP10 3a 252 BL

m
i3
3
&
3
w
b
IS
H
E3
=

R’

TP10 1b G5 BL 111.2 32.8 9.5

S8

BE 36.92  Eff

d
S

TP10 1b G13 BL BE 1027 334 53 1338

-
©
N

dt
R

TP10 la G4 FL RER 229 56 2.1

TP10 2 8 FL

TP1I0 2 14 FL 21.8 20-3

TP10 1c 17 FL

| E

TP10 1c 24 FL 10.5 2.3 051 B

TP10 1c-z2 30 FL HE 339 244 33 257 wH

TP10 1c-z 32 FL HE 269 162 4.6 242 fTEMOH

TP10 1lc-2 37 FL H% 283 168 217 SEIEE

TP10 1c-z2 44 FL 4.84 whH 24-346

TP10 1c-z 48 FL 73 1179 ®R 24-1%46

TP10 1lc-z2 53 FL BHE 353 164 8.6 6 B

TP10 1c-z 60 FL 325 12.8 3.1 146 whH

TP10 1lc-2 62 FL BE 246 12 41  1.84 WK

TP10 1lc-z 64 FL HE 246 215 3.9 219 S%HEOH

TP10 1c-z 67 FL BE 331 411 4.2

TP10 1lc-1 72 FL BE 294 249 71 479 BEGEL




&4 AL BEFHLTHEEEMNER (2)
Table 4 Attributes of lithic artifacts from Hakusan B site (2).

W4 E &S @3 AM L (mmW (mm)T (mm)ERE (g) BARKR  EHRAR

TP10 1c-1 74 FL #%H/%E 261 138 9 whH 23444

TP10 1c-z 78 FL 212 14 13.09 WA

TP10 1lc-z 83 FL BE 458

\.
=
dF
H

TP10 1c-z 87 FL 0.44

il
5

TP10 2 94 FL

TP10 1c-z 101 FL

TP10 1c-z 104 FL HE 351 151

TP10 1lc-2 107 FL #&/% 234 107 23 063 iy

TP1I0 2 112 FL 22.4 5.6  3.49 fTEHMOH

TP10 2 114 FL B

TP1I0 2 117 FL EESEK: 332 174 43 334 {TESBOH 25-HEA9

TP1I0 2 125 FL

w
=
dt
H

TP10 2 131 FL

N
S
&
dF
N

24-#48

TP10 1c-z2 135 FL H#E 608 355 134 2632 GiEE 22-#A1

TP10 1c-z 138 FL BE 213 177 6.5 1.64 BEliRElS

TP10 2 146 FL H#E 385 32 6.1 813 HFnAH

TP10 2 150 FL HE 282 578 125 1579 = 23-#%A3

TP1I0 2 159 FL EH 305 301 183

TP1I0 2 162 FL 25 039 HKiFnd

TP10 2 166 FL

TP10 2 171 FL 87 2368 wERE 28-#A1T

TP1I0 2 185 FL 2.87 WH

TP1I0 2 191 FL BE 1026 59.1 114 8117  =F 24-%46

TP1I0 2 200 FL WH 24388

TP1I0 2 210 FL BE 474 403 6.6 10.66 S  26-#A11

X4 B &5 &3 AM L (mmW (mm)T (mm)ER (g) BERRKR  ERRAER

TP1I0 2 213 FL EERER: 69.7 39.2 101 2142 #T@EE 25-#A49

TP10 2 218 FL 1.53

5ef

TP10 3a 229 FL BE 341 141 5 1.52 B
RN R
TP10 3a 232 FL BE 119 42 12 0.08 WH
NN R
TP10 3a 237 FL B"E 23 22.4 56  3.49 B
[T e e T e e
TP10 3a 243 FL BE 265 21 8 6.5 B

TP10 3a 255 FL

<3
o
el
dF
R

TP10 3a 261 FL 348 455 10.2 16.73  HA 22-#%4&1

TP10 3a 268 FL WH 23-#A43

TP10 3a 277 FL

il
55

TP10 1b G9 FL 8.27

N
?
o

b
J

TP10 1b GI1 FL BE 156

,_\
o
S
-
~
o
&
o
H

TP10 1b Gl4 FL "HE 106 6.2 15  0.08 #TmEEDH

TP10 1b G16 FL HE 176 154 25 069 B

ig
|

TP10 1b G20 FL BE 812 78 23 1432

TP10 1lc G28 FL 18.1 16.3 4.2

o
©
&
ot
&
N
?
o

BE

TP10 2 10 CH

TP10 2 12 CH 11.6

TP10 1c 25 CH 24 038 fTEHMOHA

TP10 1lc-z 35 CH 0.97 B

TP10 1lc-z 38 CH 0.24 A

TP10 1c-z 42 CH 0.42 WA

TP10 1lc-Zz 46 CH BE 143 114 3.1 0.36 el

TP10 1c-z 50 CH HAE 164 26 09 0.27 A

TP10 lc-z2 55 CH EB% 182 104 2 0.39  fEiHE
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&5 AL BEFHLTEEENER (3)
Table 5 Attributes of lithic artifacts from Hakusan B site (3).

i &S & # L (mm)W (mm)T (mm) Bk

X4 E &S @3 AH L (mm)W (mm)T (mm)EE (g) BAKR R
TP10 2 190 CH ®A 192 178 21 062 Z%iEo#H

&
™
®
&
I=
B
Jf
=
o
3
3
=
3
3
5
3
3
ek
]
[
&
i
&
biid
il

TP10 1c-2 57 CH BHA 161 68 6.1 1.33 BEIEHS
TP10 2 199 CH BA 149 91 1.8 0.02 WA

TP1I0 2 205 CH ®% 75 48 16 0.07 WA

TP10 2 207 CH BE 149 76 49 046 [y

TP10 1c-2 79 CH "HE 6.8 5.8 05  0.04 WA
TP10 2 211 CH HAE 165 93 16 021 B3

TP10 1c-2 82 CH HE 168 103 1.8 0.24 FiHFOH

TP10 2 220 CH EB% 98 83 0.9 0.12 A

TP10 2 90 CH HA 136 93 21 027 SiREROH
TP1I0 2 222 CH "R 82 3.6 0.9 0.02 WH

TP1I0 2 92 CH B% 154 98 21 032 WA

TP10 3a 225 CH BA 148 738 4.6 047  fTER

TP10 2 95 CH HE 175 83 17 032 EEFHE
TP10 3a 227 CH BE 15 7.5 22 022 WA

TP10 1c-2 103 CH BA 115 74 15 018 WA
TP10 3a 230 CH "HE 99 5.5 3.4 0.2 WA

TP1I0 2 110 CH &% 107 114 1.1 011 WA

TP10 3a 236 CH BE 12 8.5 4 2.3 WA

SX01 2+ 119 CH HE 142 9.8 2.4 0.24 R
TP10 3a 242 CH BE 11 3.2 12 222 whH

TP10 2 124 CH #&%E 112 29 09 021 WA

TP10 3a 248 CH BE 1717 24 48  1.78 fTEMOH

TP10 2 129 CH BE 126 104 16  0.25 HEHOH

TP10 3a 250 CH B® 43 3 2 2.26 B

TP10 3a 257 CH BE 78 2 11 003 WA

TP10 3a 260 CH BA 121 69 1.4 0.09 WA

TP10 2 144 CH A% 162 115 1.5 041 WA
TP10 3a 263 CH BE 1569 838 16 027 HEFHTE

TP10 2 154 CH B 145 53 4.8  0.25 BElrEElS
TP10 3a 269 CH BA 154 72 21 027 sl

TP10 2 160 CH &% 135 102 04 0.29 WA

TP10 3a 274 CH & 68 39 12 0.04 WA

TP10 2 167 CH BAE 185 125 0.8 0.35 whH
TP10 3a 276 CH BE 181 122 25 057 B

o
o
z
dt
N

TP10 3a 175 CH BH 126 84 1.1 013 WA

TP10 1c 26 Rk RERE 223 141 3.2
TP10 3a 177 CH 'R 97 4.7 11 0.05 B

TP10 2 183 CH "E 198 106 3.9 0.93 BEHEF

TP10 2 190 CH BA 192 178 21 062 ZFEimHH
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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.

K7 E@4 [EYTE S RbyF |Mnx100/Fe| Sry3 | logFe/K) | srx100/sr+v) | log(Mn/Ti) HOE i &

1 | AWLB 11 14.8762 [ 2.2059 [ 0.3224 | 0.7117 3.1185 |  0.0206 || % &1

2 | AILE 1 42,0834 | 16.5774 | 24.0290 | 0.1887 | 63.9821 [ 0.5380 | % #E RA

3 | AWE 21 8.5395 [ 2.4971 | 36.0292 | 1.1492 | 78.9693 | 0.0295( = % % %k

4 | AWE 42 9.4032 [ 2.3501 | 36.1945 | 0.5107 | 80.1650 | -0.0469 | = W % B B LK
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8 | AILE 97 8.9430 [ 2.5240 | 36.9650 | 1.1765 | 80.1843 | 0.0199| & W % %0 Edk
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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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3. BTk

1) § 183C 13 ERIERED 13C J-AE (13C/12C) ZHIE L EHEGRID S 0T N e TR ZE (%) TERLMETH S GB
43 %), AMS ZEIC X A HEmZ V. £HIC TAMS) &1 %,

2) 190 4% (Libby Age : yrBP) (&, MBZEDK&IH 1C YN —E TH > 7= L 0E LTHIE SN, 1950 455
WelE (OyrBP) & LCMBERTH %, HIMEDEHICIE. Libby O (5568 45 i3 3 (Stuiver and
Polach 1977), 14C 4Ef%i& § 15C 12 & - TRMANBEEMIET 28BN B %, WIELIfEEE 11c, MIELTY
BMEEBEE LTE 2 10R Uiz, MCHEREEME, T 1HZAST 10 FRMTERE NS, £, 1UCH
ROBGE (£1 0) &, KD 14C ERANZ DFGERIFIC A B R 68.2% TH 5 T £ R EKT .

3)pMC (percent Modern Carbon) (& A EBRRERICH 9 2GR R D UCIREDOEIG TH %, pMC AVHE W (14C
IR 1 EHWERZR L, pMC A 100 BLE (MC OEMEHERRR R L AL E) DA Modern &9 %,
COEE 6§ BCICK > THIET 2R0ENH B 7, HlIE L2 4.3 RIC, MEL TWiERWEZSEHE LT
85 4.4 RITR LTz,

B A43% BEMRFEFENHERR

Table 4.3 Result of radiocarbon determinations.

N e - ok | REEE 13 5 BCHiEDHY

HEES iy v U T JL £ %0

WEE 5 Ak PRI AT Wik WLER T (%) 5 °C (%0) (AMS) Tibby A (rBP) SMC 0%
IAAA-161184 | HS-B 267 A 1B bR ik | AaA 66 2471 £ 045 | 2,030 £ 30 | 77.64 = 0.25
1AAA-161185 | TK 1150 mALEEE Ehr:3 | ikt | AAA 7 2539 + 034 | 23,460 + 80 539 + 0.05
1AAA-151262 | HS-B6 FLBERE JEA:3b | ik | AAA 69 24.63 £ 0.6 | 19440 + 70 8.89 + 0.08
IAAA-151263 | HS-E 133 FILEERS B4 | Rk | AAA 69 2383 = 05 18,400 + 60 10.13 = 0.08
TAAA-141117 | HS=E216 | HIUEEW: (HS-E) 48 | RI{IW | AAA 68 2529 + 0.5 | 18,420 + 70 10.09 + 0.08
B A4k BFEREFA
Table 4.4 Calibrated ages.

B d “CHIEAL SRR IE 1ol 20T

) ’ Age (yiBP) | pMC (%) (yrBP)

2036calBP - 2027calBP ( 4.9%) 2099calBP - 2094calBP ( 0.6%)
JAAA-161184 2,030 £ 20 | 77.69 = 0.24 2,032 £ 25 2005calBP - 1945calBP (63.3%) 2060calBP - 1921calBP (93.1%)
1912calBP - 1901calBP ( 1.7%)
81 27725calBP - 27554calBP (68.2%) [27801calBP - 27461calBP (95.4%)
68 | 23567calBP - 23287calBP (68.2%) |23651calBP - 23110calBP (95.4%)
62 | 22399calBP - 22209calBP (68.2%) |22450calBP - 22019calBP (95.4%)
65 | 22416calBP - 22241calBP (68.2%) |22477calBP - 22050calBP (95.4%)

JAAA-161185 | 23,470 + 80 5.38 £ 0.05 ]| 23,463
JAAA-151262 | 19,430 + |70 89 + 0.07 | 19,439
JAAA-151263 | 18,380 + 60 | 10.15 £ 0.08 | 18,396
JIAAA-141117 ] 18430 + 70 | 10.09 £ 0.08 ] 18,422

o O O
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Figure 4.5 Calibrated dates at Hakusan E, B and Takakurayama sites.

4) JBEEIEFER G, FEROBEHOEI D 14C BEZ & LICHMNTZIIEIRE RS LAY, ED 14C B
g2 iz ExMfiiE U, RERIGEDITAETH 5 BEEIEFEMRIE. 1MC HERITHIS S 2 IR o A
PTHO., 1 BEERZ (1 0=682%) H2WI2EHERE (2 0=954%) TEREND, 7T 7 OHEUM
UC AR, B BER EFEREEL T, BERET DTS LCANINSHE. § BCHEZITO, F1HZEAL
DENVMUCEMRMTH S, B, BIEHRBIXUCKIET OIS LE, 7—F2OEBMEIC K> THIIENS, Fi,
TugS LOFHEICE > TERERDRE D20, FROWEAICHTz> TEZOMF L N—Y 3 V2 il T 2 08
Mbd, TTTE. BFRIEFROFEIC, IntCall3 7—%~X—Z (Reimer et al. 2013) ZH\>, OxCalv4.2 #%
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Table 4.5 List of samples for *C determinations.
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. 515 JE A IE AR Ue g MR 2 JEARAR IR IE L 7= AR e
(%0) (yrBP£10) (yrBP£10) Lo B4R 2 o JEAEARHGH
%if&f6?§§9 ~27.69+0. 24 23326+ 62 2333060 25691-25525 cal BC (68.2%) 25771-25441 cal BC (95.4%)
PLD-36961 . . .
o 1019 29, 460, 25 22920+ 58 22920+ 60 25430-25240 cal BC (68.2%) 25506-25136 cal BC (95. 4%)
T ~tINO. +
%ﬁﬁ’ﬁi -27.56+0. 23 1233632 1233530 12446-12206 cal BC (68. 2%) 12659-12159 cal BC (95.4%)
PLD-36963 gégg:gé;é Ca} EE 531' ﬁz’i 8206-8033 cal BC (57.3%)
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8002-7944 cal BC (22.0%) ’ o
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Figure 4.6 Calibrated dates at Hakusan E, Kamino A and Takakurayama sites.

106



HAE AR

ISR L E b & O E il B S RIS N7z HEEEURHS DWW T, B TE OIR 35 & T LR D
OB Z T Te EBEAVR SIS DV T L, i IC A 5 0 % LBl o J& iz M 35 K U 5% 2 I Wm
M GB4.7X) I2BF 2O OV THE LD TRE T %,

1. MR OHE

AR TR 1 JEAR ONED 2011) ZHW RO U HEN (HATEA VX2 MY — https//
soil-inventory.dc.affrc.gojp/) IC &% &, REHENCIENIIR D22 T2 BAR 7+ (F@EErn” o VEA
AT 1) W %, KRR RIIBRZ PEOHE D IR UG S 2 BREETUEL AR R L 72 B30T LR L)
ICASHEFNCHE U CEBEO LB ERT 5, T, ALIRKEOHERIC X 0 #i7g Uz 1 (MREE) o
JEBMCDOWT., BREYIOIEIEL 755 2kE - REROEE T OL(L 2R Uiz, @, MR HENZE Lz
REICHNIREE ORI K D £EAHLIcidiias UIZRAOEHE (A MNEL, HEPORZEEIX
ZEMNREES MNEEZERLS KD, 20O, LREROKNLKEFEOHRIC I DR LIEICIE, B Lo Ghiic
HERE U 7 ALK R & LEls U CIRRIRE DRSS £ 5 & W\ o Fe I E SR OZ(LY THIROIER &
L CHA RN H % o

KILIR D578 72 52T Te FIBEDVR AL EMIC DV T, BB 2 DBIERIE 7 VI =D L 8k T 13 (ZhTh,
Alo. Feo, Sio &EME5) 72 Wz, MR8 LR DN B S i R D HK R A iR IR ¢ 8k 9 % & Al
A DKL T A2 TARR UREE OIERBE R 2 T . T 5 OIESE R/ BIHT 2 70§ Alo,
Feo. Sio T® . Alo+0.5Feo0 (%) TRENDZMH & 2%) ERKFALRR T TEOHERED—DIIE>TWV5,
FRER U 72 R 7 LRI DK LR OHERSIC K O %9 % &0 [ EDJEICH LT Alo+0.5Feo (%) FICF v v THFE
OENBTENDHBH, ZDIDH, TNHDEDR/NPREE S M OBBIEZE TRIM O ZHEE T 5 FH
moEizsd,

AEITE, Y ECHT il (2K - 2%, Alo, Feo, Sio) 123D E, HiLEEMIB XU HIL BIE
BT B HRREOREY S K UCERR 7 oL Ao kit 230 U, 8oyt & CaEX MOk Ox 7z
ATz,

2. MEIETTI

HE U 7z HEEA RIS DWW THIIAT 5, L EEIRC DWW T, 8 1 IR HE THINE Nz 12013 TPO1 4t
Bt | O3, 4, 5. 6, TEIBXT 12013 TPO2 JLEE ) @ la, 1b, 2, 3, 4, 5. 6 @DOFF 123K (55 2.2 X,
ZNETEFEINZEDOE 20144 11 H 20 FICZE L), 5 2 ZFMEREHM PO 2014 4 8 H 28 HICHL
WIS HLICERIL L 72 T2014 TPO2 R BiBE | @ la, 1b, 2. 3. 4. 5. 68X T 2014 TPO2 {3k
X PEBE] @ la, 1b, 2. 3. 4 @Dt 125k B 2.3 KD, FILBEHHNCOWTIE, 5 1| XKAEWHFHAE THRIE N
7z ITPO1 Fg%#] @ la, 3b k. 3b N, 4, 5 k. 5N, 5& b, 6 . 6 F. 78, [TPO6 HkE] @ la. 1b,
le. 20 3a. 3b. 4. 5EDFH 183K (BB 32K & 2 XA THRILE Nz [TP10 FEEL 72 3 ]
® la. 1b, lc-1, 1c2. 2EBXT [TP10 EEXFEREL 7> 3> ) D 3a, 3b, 4 k. 4 K, 5 k. 5, &g
MIEOGR 1250 GE33 M) T, WINEZAETEMNINZE D% 2017 4£ 2 A 20 HICZHEHL T,

FHEEORNE JREZ I BRI Uy KBS 2 mm ARG O 57 72 BE ISR LTz, 2R - R%ERIE, M +72E
ISk U 7ol 2 O, szeURbEE (BERIGERIAE T KRR - RRENERE., Aot > 2 —8 NC-80
ELLIENC900) Ic&kviERL, it 1 kgdblebDkFLERDOER (g) & LTHIL L, Bk 2 Ui
AT IV 2 =7 L8+ 7 A #ld  Blakemore et al. (1981) DA TEICHEN JEFZA L7z 0.2M B> o ATk (pH
3.0) THEIELL 1:100. WFEME. 4 BERHR & 5 S0 Thlth U CERIEIR GRS 2 In 2 Ty 2000 [81H5 T 5 75 il

107



D EEL T Bz st 07 VI =0 L #k. T AR ZIEFROOEERE (HYNA T2/ ay— Xt
% A-2000) TEEL. Alo. Feo, Sio Z#, 1 1 kgh/zbDER (g) &L THKidllz

3. REREELR

Il EEBR S KO L B#EP D SERILL 7z TR O, 2R, %3, Alo. Feo. Sio D7 Hifs Rz,
Alo+0.5Feo0 (%) & & BICH 4.7 KR Ulze &3, FIL E#EBO 1a = 1b BHE X THIL B#EBO 1a, 1b, 1c &I,
BUEOEE TH D HHLFIC K 3 T2V EEZENE T Eh D, DIBOBERN S BRI LT,

IRFEOIEE /O ZAE (Rl & (1L E &P 2013 TPO1 JEEE 6 J& CRIAM A THUI 5 B ).
2013 TPO2 JLEE 4 J& CREAMIZHEMTH UL 5 fEE ). 2014 TPO2 hARXHEE 4 &, H1L B #EBf TPO1 wmikE
48, TP10 X rREER 7 > 3 > 4 Tl (RGN THNUE 4 HEE) TR SNz, £z, FIil Bk
D TPO6 HEETE 4 @B XU 5 BICB O THh T hialnhH SNz, 2RFEZ2 FHh 0 ICHIEORMZHET %
Egud, Bl EEBRD 2013 TPOL JLEERFRE, 4 ~ 5 FD LifIch D TOMENEELIzEEZ S T LhvA]
ETH %,

BEMEY 2 BB E R O EE ST HOZICDOVTIE, RALERRZ LEBOHERED -DTH B
Alo+0.5Fe0 (%) &7 017 x> GERET AMIEIEY) & LA EIT A b GERET A BBEIEY) ICHkd 3
Sio DEICTEH L7z. Alo+0.5Feo (%) OAEKREINIE. il E B 2013 TPO1 JEEE 6 J&§ (NIRRT H
NE5ER7ETE). 2013 TPO2 JthE 4 B0 5 J8, 2014 TPO2 HLIEX HibE 4 |0 5 J&. M1l B #E#iod TPO1
FIRE 4 JE, TPO6 HEE 5 J§ (CREAGEIN TN 4 JEE), TP10 MK ERE 72 9 > 4 TE 5 Fig (R
BN Tthni 4 LEE) TR LN,

Sio Ic & [ARE DM B S NTH, EOZ(LHEEE 75728 Sio DWW HEREE T LIS BB SN HIRINRETH -
7eo SioWRTT7HET 2B LA EITA MEKLIRZMRLE UT 2 RINCART % KN R85 T o % 3,
Z ORI T ADEER MRS K UK ESORENR 7 OFE% 23 %, L E#EPo 2013 TPO1 It
BE 6 ~ 7 J8, 2013 TPOZ JLBE 4 ~ 5 &, 2014 TPO2 HLIEXHEE 4 ~ 6 J&., 111 B i TPO1 rekE 4 ~ 5 ).
TPOG6 HEE 5 J&, TP10 YK it 7> 3> 4 T~ 5 FEE So @V LEiTths T eh b, HEDOEED
ISR & U < 3 EEE B O R v v THH 5 L BT 2 EWHeTH S, LLEDKRES LIk
Mo ZHE T % &3, L EERO 2013 TPOL JLEERFRE, D & d 38 L 4 BOBICIHERA
HHHEDMFEST AL EZA BT LN TE S,

RIRFEOTME JTIAIOZELIC & © EOE 2, BT 2 v BHEA VAR (FRIT Sio) 12 &  RIM A kB
ORI 2 HEE UTEAS IR ERG T 2 & FEOMRERO 4 |8 Lifhric/hrDCot®Rm (iEm) MEEL
e TEMNRBEND, £, Sio DEWHEREY—A—E 3 UL, Al EEB X CHIL BEBNC IZFERED
DRSO SN, HHEPROEIE EWICH AR TH > 7o — /. HILE#EPho 2013 TPO1 JLEEICEI L Tld. Sio
OEWHERPMUORER & —R Lah -7 &b, T RO K S O KHBEETLOMEL &b T iR
HDRETH %,

4. £L®
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£ 4.7% A EER - 31l BEFOLEFHDITHR

Table 4.7 Characteristics of soil samples collected from the Hakusan E and Bsites.

SEHR AEX & 2xEFTC  22HETN C/Ntb | &MY 2 VERIERIAR S, g/kgdct Al,+0.5Fe,
g/kghz+ g/kgtz+ Al, Fe, Si, %
BLEEN (HEARORIEMRI3H2.2M 5 L CHE2.3RO % SR)
2013 TPO1 4LE# 3 13 1.4 9 7.0 9.3 0.3 1.2
2013 TPO1 L2 4 10 1.2 9 6.8 8.2 0.4 1.1
2013 TPO1 L &# 5 12 1.4 8 9.7 10.5 0.9 1.5
2013 TPO1 L &# 6 18 1.9 10 19.2 12.1 4.5 2.5
2013 TPO1 JLB# 7 17 1.8 10 22.2 11.9 6.2 2.8
2013 TPO2 4LB¢  1a 82 4.3 19 12.6 11.5 0.8 1.8
2013 TPO2 4cB  1b 123 4.6 27 17.5 13.7 0.4 2.4
2013 TPO2 4L.8# 2 25 1.9 13 7.4 11.8 0.3 1.3
2013 TPO2 Jr2 3 7 1.0 7 7.2 11.1 0.7 1.3
2013 TPO2 4L8# 4 16 1.7 9 12.5 11.2 2.1 1.8
2013 TPO2 4LB# 5 20 2.1 10 21.1 10.1 5.7 2.6
2013 TPO2 4LB# 6 7 0.9 8 7.6 4.8 1.0 1.0
2014 TPO2 #i3RX 3B 1a 81 4.4 18 11.8 10.9 0.8 1.7
2014 TPO2 #i5RX 3B 1b 84 43 20 12.3 11.5 0.9 1.8
2014 TPO2 #i3R[X ks 2 23 1.8 13 7.2 10.8 0.3 13
2014 TPO2 #i3R[X HEE 3 14 1.5 10 8.7 11.3 0.7 1.4
2014 TPO2 #i3RX 5B 4 21 2.1 10 18.2 11.9 4.1 2.4
2014 TPO2 #i3RIX HB# 5 20 2.0 10 21.2 12.5 5.5 2.8
2014 TPO2 3R X sHE* 6 15 1.7 9 16.7 9.3 4.0 2.1
2014 TPO2 #3RKX FaB2  1la 71 3.7 19 10.9 11.0 0.7 1.6
2014 TPO2 #i35X 798¢ 1b 116 4.4 26 17.1 13.9 0.5 2.4
2014 TPO2 #i35[X 758 2 44 2.2 21 9.5 11.7 0.4 1.5
2014 TPO2 #i3RIX FEE 3 14 1.5 9 7.7 10.6 0.5 1.3
2014 TPO2 $i3R[X FaB# 4 14 1.5 9 9.0 10.6 0.8 1.4
BWLBEM (HIEFHH OIRERER 13 553.2M % L OEBE3.3M 0% S5R)
TPO1 ®B  1a 37 2.5 15 9.0 11.1 0.4 1.5
TPO1 B 3bk 10 1.2 9 8.5 10.4 0.6 1.4
TPO1 B 3bT 11 1.2 9 10.1 11.8 0.9 1.6
TPO1 9B 4 15 1.4 10 16.7 13.9 2.7 2.4
TPO1 3B 5% 12 1.1 10 13.3 12.7 2.3 2.0
TPOL B8 5T 7 0.9 8 7.8 10.5 0.8 1.3
TPOL BB SBT R 6 0.8 7 6.6 8.8 0.6 1.1
TPO1 FEgE 6k 5 0.8 6 5.1 6.9 0.5 0.9
TPO1F3&  6F 4 0.7 6 4.8 5.7 0.6 0.8
TPO1 Fg&E 7 4 0.7 6 4.9 5.1 0.6 0.7
TP06 5B 1a 46 2.8 16 11.0 12.6 0.5 1.7
TP0O6 5B 1b 24 1.6 15 8.9 11.6 0.4 1.5
TPO6 5E  1c 75 35 22 16.1 14.7 0.5 2.3
TPO6 EEE 2 38 2.1 18 11.3 14.0 0.5 1.8
TP06 52E  3a 13 1.3 10 9.1 12.5 0.5 1.5
TPO6 8B 3b 9 1.1 8 9.1 11.1 0.7 1.5
TPO6 BE# 4 11 1.3 9 11.4 13.1 1.0 1.8
TP06 B & 5 13 1.3 10 14.5 14.6 1.9 2.2
TPIOEE+L > 3> 1la 54 3.2 17 10.6 11.6 0.5 1.6
TPI0 B+ a>  1b 33 2.0 17 10.1 11.5 0.5 1.6
TPIOEEEE s> 3> lc-1 99 5.3 19 12.4 11.8 0.5 1.8
TPI0OEEEE s> 3> 1c-2 112 5.0 22 16.2 13.4 0.6 2.3
TPI0FEEEL V> 3> 2 67 3.2 21 12.5 12.3 0.6 1.9
TP10 FEXEE+ s> 3> 3a 11 1.2 9 7.6 10.3 0.5 1.3
TP10 REXEE+L s> 3> 3b 10 1.1 9 76 9.3 0.7 1.2
TP10 RIEXEE+ > 5> 4L 12 1.4 9 9.9 11.9 0.9 1.6
TP10 BEXEEEtL s 5> 4T 17 1.7 10 14.6 13.9 2.3 2.2
TPI0 REXEEL s> 3> 5k 16 1.6 10 17.5 12.3 4.0 2.4
TP10 FEXEEL s3> 5F 12 1.3 9 12.0 12.1 2.1 1.8
TPI0REXERE v 7> 3~ HEME 7 0.9 8 6.6 10.1 0.7 1.2
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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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Table 5.1 Use-wear of lithic tools at Hakusan E site.
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Figure 5.3 Spatial destributins of lithic artifacts with use-wear at Hakusan E
(upper) and Hakusan B sites (lower).

118



JA T 85 No.245 1213 7 7w b E IR ORIy FIROVGRDEMCEHENS (510K 2« 3),
KUy aRZATIEDI?HBNIEB? EEX 5%,

TV RZ7LA78—=No.170 IZiE JEE O AHC B2 2 A TDORY w2 LELZOFIRENRD 5N S (5 5.10
4-5), HFEDOA I LAY TICHWO N EHEEET NS, T DOARE R HD 5RO XN TR
bo . WA T AERORENC T 5T L LARETH 2 M, HRKICX IV LAV J BTN TOSDT, TV K-
AT LAIS— AW LTz,

£74 No.153 DR £ fIFEROHIEIC i, /Sy FIRDEY) w2 (B? A7) MEMIRDH BN S (5 5.10 X 6+
7o WRKEDAMTH D, REOEILDEND, T OMEICIIMNHBEERS b BT T DX 5 4R
MRN8, AR &l L7z,

TXRINT.H B KA No. 187 12l ZDREHANIC D2D1 XA DR w ¥ 2 L EAZDOFRIREDERI N B
510K 8+ 9)e TOEDITUEZRINTAIZND, ZORHBNE AT LAN—ERABENTES, FAZNR
WU EHEEES NS,

WINOAEREMHEMES, KU v a A TEE2ETH Tz, DED . FHEDGaEHTTEIMNERIICTT
bNIRTIEEL, BEOSHEREEORREKM LIz D LHEES NS, o, HHEDD 211853 FHEX D
MHM 2 X 2micE & 0, BYEFOIRIBICY 25 GB 53 K), ABEBEOIRIIZ, £ LE T DFTOM
EE 2R DU Tl < YT OIESIEMZ REE U /e Gae D HICRE BIA T NIRRT UL RV Al REME 2
MY 5, Z U T, AssOMBCREAERORNN 5. Hil BEBN LR - ENETdH - 7 aTREMEAMERT E iz,
LERDOMEREOBEROKET b Z N2 E [ F T 2 EEZ K5,

4. thiEF & D AERED LLEL & FIL E - B EBF O HHE

EOARGEREZ DRI Uic s RIS, 5 (X 2012) DIEA, Al (2011 - 2012a + 2012b)
PR - MHEER (2012), REZ (2016) ICX>TEMENTW S, TNENORRZHNICE LD S
&L AKX B REIR B BFGEEE (2K 520 OO TR MEERO 3 ~ 4 BIEHEM RS N, ZL
T, ROEWABAMEHEREEM AN OB EN, FICAy T4 TRV —A Y TICHWLN, E5ICT 7
v FOAL VS NT W5, FEMBOAOMIRICIZEY) & OO nREE D ERE NS, 2Nl
FE~PREOME EHEEEN TS, e, RFRTCYHE - B/ KEB TR, 71 7B ASRPHL I8
ICHE~HRREDME D E D20 R e LIYINTEENHR E NI, by =V OHDEERTFOHTHEH, »
FTNEMHROMERIEH 10% LKV, XS, IREIC K2 FERT &R A BIOBEBR#ES 2 5 TER T,
40 i 11 53 (27.5%) ICAERPEDHERR E Nce FHCAIEA SR AR—IVDT 7 2w 0 AENEHETO —2X
ILETS, RIS LOMAIENZ VR £ K> TV B RIRTERICEY 5. TN OHESHIRI T, £/
ERBRIC Ty T 1 TRV — A VT2, —75, REMEY T H 5 @il lEg <, (5 &I X% HSO3
WO CIEL 39 K 1 s (2.6%) 1SR w2 a RS N, Th 2 EOEARNICARRBAMEHTSH >
TeEHEENTVS, Ko, FEBOFERZROEZEOIHTEH, TR 17 1 JZ2fRnT, MAYEI R
ENTHELY, HEROHROREDKREHTH >z W0 S LB LD 23T 28R E T o Tz, Bk, #
B DN LTz @i LB O A I A 880 AR —)L D R T Ok & 0 TN AR > TEERD R
SN THUTBUWERFDON Y —EDHNTHE LTz LHIM U, (EHIE & OXHIDEE LW S FEE LT,

OIS, FEMOH&REIEEN (SlilnEpy) &, HEMEN (ZOMoEE) Tid. EAERHERNKR
ELHZES TS, WS THILE - BEBIOASRMEAEOMEREZRZ L. ZNEN46.7% £ 333% THD.
ICHTHE TR G < . HEHBEO MR Z R L TV 5, Hil E BB OMATEDOMITRICIE, RIZEDRR EE X
BNBPHRL I T A TIATRDOBIIEINTOVARWYD, HHENcAGROBERFEIDEVED EHEESN
%o KEEHNTHINTS UL, F 1 TP AdIC X 2RZTE) FIESD & AT AP a NI K5 EH DY (F
HES) MEEHMIC DNz LIS NG, —)7. Hil BEBMIEROMIRMES TN E DD, LY
ZHTHO . EREPFRBA NSV, o, MERICHREZHEE T E e Aam PR icd, - TH S D%

119



PN AEEHD S > e LBRETE AV, DB T, —EROEGERNRDONE T LD, AdDREL
a2 WRIES TH O . TOERTERDEIHDOEKEZD L THoIceEZALND, HIIB DX S %/l
BOEPVED 5| S T ORI N &2 25T OF . —FEIC B0 2 2R TEREI O —flE 2R L T %,

A. R DEME B. AR DEA C. A TIDRUE DNEZAIVAIRL E. A TIHERDBEE F.BRE
manufacture of blade | usage of blade | manufacture of burin | usage of burin | rejuvenation of burin facet |discard

il
Tilc

_ _ 2 éﬂ
)

middle blade

small blade

E£5.4M RAHAERATDAFZOSME - £/ - DEEE - EBE

Figure 5.4 Manufacture, usage, rejuvenation and discard of blade and burin.
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Figure 5.5 Use-wear on burins excavated from the Hakusan E 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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Figure 5.10 Use-wear on lithic tools excavated from the Hakusan B site.
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Figure 5.11 Raw material composition in each site in Sugikubo industry.
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Figure 5.12 Location of hunting camp site in Higashiyama industry; upper
and Sugikubo industry: lower.
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