ISSN 1346-2040

etin
the
oku
sity



Bullitin of the Tohoku University Museum

Editors

Ryusaku NAGAOKA Professor of Art History
Department of Historical Science, Graduate School of Arts and Letters, Tohoku University

Kaoru AKOSHIMA Professor of Archeology
Department of Historical Science, Graduate School of Arts and Letters, Tohoku University

Hiroshi NISHI Professor of Geology and Paleontology
The Tohoku University Museum, Tohoku University

Atsushi FUJISAWA Professor of Archeology
The Tohoku University Museum, Tohoku University

March, 2018

(© The Tohoku University Museum, Tohoku University
6-3 Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan

Printed by
Sendaikyodo Printing Co., Ltd
2-4-2, Hinodemachi, Miyaginoku,
Sendai 983-0035, Japan
Telephone : 022-236-7161

Cover image: Body design of Final Jomon Pottery drawn by the technigue of “erased-over
cord impressions”. Original photograph by Miki Kikuchi.



Contents

Shuji Niko and Masayuki Ehiro : Aulacocerid coleoids from the Triassic of the South
Kitakami Belt, Northeast Japan

Yoshitaka Kanomata, Shizuka Satomura and Hisashi Kimura : Practical Studies of
Transition from Palaeolithic to Jomon Period: Tazawa site in Tokamachi City, Niigata
Prefecture

Kaoru Akoshima and Hyewon Hong : Standard use-wear chart of TUMRT (4): Microwear
Polish (2)

Harumasa Kano, Hiroshi Nishi, Atsushi Fujisawa, Osamu Sasaki, Reishi Takashima
and Jun Nemoto : Progress Reports of the Program for Archives and Publication of 3-D
Point-cloud Data of the Great East Japan Earthquake for Tsunami Disaster Ruins






Bull. Tohoku Univ. Museum, No. 17, pp. 1-8, 2018
© by The Tohoku University Museum

Aulacocerid coleoids from the Triassic of the South
Kitakami Belt, Northeast Japan
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Abstract: Three species of aulacocerid coleoids from the South Kitakami Belt of Northeast Japan
deal herein. Miyagiteuthis gen. nov. is proposed for a Norian (Late Triassic) aulacoceratid species
Dictyoconites nipponicus Shimizu and Mabuti, 1941, by taxonomic revisions of the original
material and newly collected topotypes. The original two specimens of a Ladinian (Middle Triassic)
xiphoteuthidid species Atractites hatai Bando, 1963, are revised and assigned this species to
Choanoteuthis. A new xiphoteuthidid species Calliconites? shimizui is described from the Olenekian
(Early Triassic) mudstones of the Osawa Formation in the Utatsu area.

Introduction

Aulacocerida is an order of coleoid cephalopods
characterized by the possession of aragonitic rostrum,
longiconic phragmocone with relatively low expansion
angle, long body chamber and prochoanitic (or achoanitic
in specialized taxa) in adult septal necks, and the absence
of proostracum and hyperbolar zone. It comprises three
families, namely Aulacoceratidae, Dictyoconitidae, and
Xiphoteuthididae (Jeletzky, 1966; Keupp and Fuchs, 2014).
Although aulacocerids occur widely in the Upper Permian
to the Upper Jurassic strata in the Tethyan region (Doyle,
1990), reports in Japan are scarce and restricted in the
Triassic of the South Kitakami Belt. Previously only two
species have been known. The first aulacocerid species
from the area described by Shimizu and Mabuti (1941),
who reported Dictyoconites nipponicus on the basis of
specimens collected from the early Norian (Late Triassic)
sandstones of the Chonomori Formation, Saragai Group
at the Niranohama locality (38° 41’ 26" N, 141° 30’ 11" E;
loc. A in Figure 1), western coast of Niranohama in the
Hosoura area, Minamisanriku Town, Miyagi Prefecture.
Subsequently, Bando (1963) described Atractites hatai from
the early Ladinian (Middle Triassic) sandy mudstones of
the Rifu Formation. Collecting site of the type specimens of
A. hatai is a quarry (38° 21' N, 141° 2' E, the second time
scales unknown because detailed documentations about
collecting site did not note in an original designation and
this quarry has a span of ca. 0.7 km; loc. B in Figure 1)
in the Rifu area, Rifu Town, Miyagi Prefecture. The main
objectives of this contribution are to revise their taxonomic

position. In addition, we describe Calliconites? shimizui sp.
nov. to further knowledge of the aulacocerid fauna of the
South Kitakami Belt. The new species is recovered from
the late Olenekian (Early Triassic) laminated mudstones of
the Osawa Formation at the Tatezaki locality (38° 42’ 50"
N, 141° 32’ 07" E; loc. C in Figure 1; see Ehiro et al., 2015,
2016 for its stratigraphy and fauna) in the Utatsu area,
Minamisanriku Town, Miyagi Prefecture.

Abbreviation: IGPS (Institute of Geology and Paleontology,
Faculty of Science, Tohoku University, Sendai; kept in the
Tohoku University Museum).

Systematic Paleontology

Subclass Coleoidea Bather, 1888
Order Aulacocerida Stolley, 1919
Family Aulacoceratidae Mojsisovics, 1882
Genus Miyagiteuthis gen. nov.
Type species.—Dictyoconites nipponicus Shimizu and
Mabuti, 1941, by monotypy.

Diagnosis.—Aulacoceratid genus with cylindriconical
rostrum having strongly compressed panduriform to
sub-elliptical cross sections and well-developed pared
dorsolateral depressions in apical and stem regions; dorsal
part of rostrum forms protrusion having fan-shaped cross
section; surface ribs coarse.

Etymology.—The generic name is combination of
prefecture of the type locality, named Miyagi, and a suffix
teuthis meaning squid.

Discussion.—Miyagiteuthis gen. nov. resembles a Late
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Figure 1. Map of southern part of the South Kitakami Belt from which aulacocerids were collected. Black areas represent

distributions of Triassic sedimentary rocks.

Triassic genus Aulacoceras Hauer (1860; type species, A.
sulcatum Hauer, 1860) that was an only representative of
the family. However, strongly compressed rostrum at the
apical and stem regions with panduriform to sub-elliptical
cross sections of the new genus is the most distinctive
feature from Aulacoceras, whose cross sections of rostrum
are invaluably subcircular. Laterally compressed rostra
are common features in the more primitive genera (such
as Calliconites Gemmellaro, 1904, and Metabelemnites
Flower, 1944) belonging to the family Xiphoteuthididae.
Miyagiteuthis may be an ancestor of Aulacoceras.

Two dictyoconitid genera Prographularia Frech (1890;
type species, P. triadica Frech, 1890) and Dictyoconites
Mojsisovics (1902; type species, Orthoceras reticulatum
Hauer, 1847) are easily separated from Miyagiteuthis by
their significantly finer ribs. This difference warrants a familial
assignment of Miyagiteuthis.

Miyagiteuthis nipponica (Shimizu and Mabuti, 1941)
Figures 2.1-2.12

Dictyoconites sp. nov., Shimizu and Mabuti, 1932, p. 314;
Inai, 1939, p. 237.

Dictyoconites nipponicus Shimizu and Mabuti, 1941, p.
923-925, pl. 48, figs. 1, 2, 3a, b, 4a, b, 5a, b, 6, 7a—
c, 8, pl. 49, figs. 1-7; Ichikawa, 1951, p. 19; Onuki and
Bando, 1958, p. 488; Bando, 1964, p. 12; Nakazawa,
1964a, p. 23; Nakazawa, 1964b, p. 524.

Dictyoconites japonicus [sic]. Ando, 1986, p. 41; Kamada,
1993, p. 36.

Prographularia nipponica. Doyle, 1990, p. 269.

Diagnosis.—As for the genus.

Description.—Rostrum cylindriconical, large, more than 132
mm in length and 25 mm in diameter; a distinct transverse
constriction may develop at alveolar region; in apical to
stem regions cross sections of rostrum are panduriform to
sub-elliptical with strong lateral compression and a well-
developed dorsolateral depression with bilateral distribution,
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Figure 2. Miyagiteuthis nipponica (Shimizu and Mabuti, 1941). 1. Lectotype, IGPS coll. cat. no. 49600-1, longitudinal
section of rostrum, weathered surface. 2. Paralectotype, IGPS coll. cat. no. 49600-2, dorsoventral section of rostrum,
weathered surface, venter on left, arrow indicates dorsolateral depression. 3. Paralectotype, IGPS coll. cat. no. 49600-
34, cross section at apical region of rostrum, polished surface, venter down. 4. Topotype, IGPS coll. cat. no. 111755, cross
section at stem region of rostrum, polished surface, venter down. 5, 10. Paralectotype, IGPS coll. cat. no. 49600-41, alveolar
region of rostrum: 5, cross polished section at apical end, polished surface, venter down; 10, cross section at adoral end,
polished surface, venter down. 6. Topotype, IGPS coll. cat. no. 111753, cross section at alveolar region of rostrum, polished
surface, venter down. 7. Paralectotype, IGPS coll. cat. no. 49600-18, cross section at stem region of rostrum, polished
surface, venter down. 8, 9. Paralectotype, IGPS coll. cat. no. 49600-47, alveolar region of rostrum: 8, cross thin section,
venter down; 9, partial enlargement of Figure 2.8 to show details of siphuncle. 11. Paralectotype, IGPS coll. cat. no. 49600-
11, external view of rostrum, silicon rubber replica, coated by ammonium chloride. 12. Paralectotype, IGPS coll. cat. no.
49600-16, longitudinal section of phragmocone, weathered surface, coated by ammonium chloride. Scale bar is 30 mm in
Figures 2.1, 2.2; 10 mm in Figures 2.3-2.8, 2.10, 2.11; 3 mm in Figure 2.9; 5 mm in Figure 2.12.
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then they shift to subcircular and depressions become
diminished in their width and depth in alveolar region; dorsal
part defined by dorsolateral depressions forms protrusion
having fan-shaped cross section; surface of rostrum
marked by coarse longitudinal ribs and narrow furrows; no
apex of rostrum and body chamber preserved. Alveolus
cylindrical with approximately 10° in dorsoventral section,
dorsoventrally depressed cross sections and dorsolateral
grooves; length of alveolus is less than half of total robustum
length. Phragmocone is not well preserved, but relatively
long camerae with deep and adapically concaved septa
and marginal siphuncle are discernible; wall of siphuncle
probably contact with ventral wall of phragmocone.

Material examined.—In the original description of this
species by Shimizu and Mabuti (1941), no holotype was
designated. Subsequent authors also have not designate a
lectotype. Therefore, we designate IGPS coll. no. 49600-1 as
the lectotype, and forty-six specimens 49600-2—47 become
the paralectotypes. In addition, thirteen newly collected
specimens (topotypes), IGPS coll. cat. no. 111745-111757,
from the type locality were also examined.

Occurrence.—Early Norian, the Chonomori Formation,
Northeast Japan.

Family Xiphoteuthididae Naef, 1922
Genus Calliconites Gemmellaro, 1904
Type species.—Calliconites dieneri Gemmellaro, 1904.

Calliconites? shimizui sp. nov.
Figure 3.1-3.7

Diagnosis.—Rostrum asymmetrical subhastate in profile,
and cylindriconical in outline; cross sections of rostrum
laterally compressed elliptical; surface of rostrum marked by
ventral and lateral grooves.

Description.—Two external molds of imperfect rostra are
available for study; they relatively small, respectively 39
mm (holotype) and 33 mm (paratype) in length; profile of
rostrum asymmetrical subhastate and outline cylindriconical;
apex slightly displaced toward dorsum; cross sections
of rostra are elliptical having lateral compression; form
ratios (lateral diameter/dorsoventral diameter) of rostrum
are approximately 0.7; the most inflated part of rostrum in
the holotype is 5 mm in dorsoventral diameter; surface of
rostrum is smooth, except for three grooves consisting of
a distinct median ventral groove and a very shallow lateral
groove on each flank. Internal structure unknown.

Material examined.—Holotype, IGPS coll. cat. no. 111759.
Paratype, IGPS coll. cat. no. 111758.

Occurrence.—Late Olenekian, the Osawa Formation,
Northeast Japan.

Etymology.—The specific name honors the late Dr. Saburo

Shimizu, in recognition of his early work of aulacocerids from
the South Kitakami Belt.

Discussion.—Its general rostrum shape of this species
suggests affinity with Calliconites, but the presence of
a ventral groove deviates the diagnosis of the genus. In
addition, grooves on each flank of Calliconites occur at the
ventrolateral and dorsolateral positions forming a pair. A
lateral groove on each flank is also diagnostic character in
Atractites Gumbel (1861; type species, A. alpinus Gumbel,
1861), but the rostrum of the genus is extremely narrow-
waisted and circular to subcircular in cross sections. The
generic assignment is indicated with question, because
no internal structure is preserved in the type specimens.
Calliconites? shimizui sp. nov. represents the first Early
Triassic and oldest records of aulacocerids in Japan.

Genus Choanoteuthis Fisher, 1951
Type species.—Choanoteuthis milleri Fisher, 1951.

Choanoteuthis hatai (Bando, 1963)
Figures 4.1-4.9

Atractites hatai Bando, 1963, p. 48, 49, pl. 8, figs. 1-6.

Description.—The original two specimens represent
imperfect stem and alveolar regions of rostrum that is
nearly cylindrical with a shallow transverse constriction
near junction of these regions; no apical region preserved;
cross sections of rostra are elliptical indicating slight lateral
compression in stem region and nearly circular in alveolar
region; adoral end of alveolar region in a larger specimen
(lectotype, see below, IGPS coll. cat. no. 79170-1) is 18 mm
in diameter; surface of rostrum is smooth lacking groove; no
apical part of rostrum and body chamber preserved. Alveolus
very deep, more than 32 mm in depth. Phragmocone
orthoconic with expansion angle of approximately 10°
in dorsoventral section and nearly circular to slightly
compressed cross sections; septa deep, concave adapically;
septal spacing relatively wide; there are 2—4 camerae in
corresponding phragmocone diameter; siphuncular position
is close to ventral margin; ventral septal necks retrochoanitic
and straight (holoochoanitic?); dorsal septal necks bifurcate
into prochoanitic and retrochoanitic parts, the latter of which
recurved (cyrtochoanitic); connecting rings thickened and
cylindrical.

Material examined.—In Bando’s (1963) original description
of this species, he did not designated a holotype. Therefore,
we designate IGPS coll. cat. no. 79170-1 as the lectotype
and, a specimen 79170-2 becomes the paralectotype.

Occurrence.—Early Ladinian, the Rifu Formation,
Northeast Japan.

Discussion.—Although Bando (1963) assigned this species
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Figure 3. Calliconites? shimizui sp. nov. 1, 2, 5. Paratype, IGPS coll. cat. no. 111758, silicon rubber replica of rostrum,
coated by ammonium chloride: 1, lateral view, venter on right; 2, dorsal view, arrow indicates position of Figure 3.5; 5, cross
section, venter down. 3, 4, 6, 7. Holotype, IGPS coll. cat. no. 111759, silicon rubber replica of rostrum, coated by ammonium
chloride: 3, lateral view, venter on left, upper and lower arrows indicate positions of respectively Figure 3.6 and 3.7; 4, ventral
view; 6, cross section, venter down, arrow indicates ventral groove; 7, cross section, venter down. Scale bar is 10 mm in
Figures 3.1-3.3; 5 mm in Figures 3.4-3.7.
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to Atractites, it is removed from the genus and placed in
Choanoteuthis from the following morphological respects:
nearly cylindrical shape in the stem and alveolar regions
of rostrum that does not exhibit extremely narrow-waist;
very deep rather than shallow alveolus; and the absence of
lateral grooves. Choanoteuthis milleri Fisher (1951, p. 387,
388, 390, pl. 1, figs. 1-3, pl. 2, figs. 1, 2, text-fig. 1) from the
Norian of Nevada differs from C. hatai by its more longer
camerae. Mariotti and Pignatti (1992) advocated a new
genus, Crassiatractites, based on Atractites crassirostris
Hauer, 1888, whose species occurs from the Anisian to
Ladinian of Bosnia, Albania and Austria, and has similar
features with C. hatai except for its conical stem region of
rostrum. There is a possibility that Crassiatractites is a junior
subjective synonym of Choanoteuthis.

Acknowledgements

We are grateful to Dr. Jun Nemoto for assistance in
examining the original type series. We thank the Educational
Committee of Minamisanriku Town and Abei-Gumi Co.
Ltd. for permissions to excavate fossiliferous beds at the
Tatezaki locality. The manuscript has been improved by an
anonymous reviewer for which we are also appreciative.

References

Ando, H., 1986, On the Upper Triassic Saragai Group in the Utatsu
area of Miyagi Prefecture, Northeast Japan. The Scientific
Researches, Biology+Geology, The School of Education,
Waseda University, no. 35, p. 35—49. (in Japanese with English
abstract)

Bando, Y., 1963, A dibranchiate cephalopod from the Rifu Formation
(Triassic) near Hamada, Shiogama City, Miyagi Prefecture,
Japan. Transactions and Proceedings of the Palaeontological
Society of Japan, New Series, no. 50, p. 46-50, pl. 8.

Bando, Y., 1964, The Triassic stratigraphy and ammonite fauna
of Japan. Science Reports of the Tohoku University, Second
Series, vol. 36, p. 1-137, pls. 1-15.

Bather, F. A., 1888, Professor Blake and shell-growth in
Cephalopoda. The Annals and Magazine of Natural History,
Sixth Series, vol. 1, p. 421-427.

Doyle, P., 1990, The biogeography of the Aulacocerida (Coleoidea).
In, Pallini, G. et al., (eds.), Atti del Secondo Convegno
Internazionale, Fossili, Evoluzione, Ambiente, p. 263-271.
Editore Comitato Centenario Raffaele Piccinini, Pergola.

Ehiro, M., Sasaki, O., Kano, H., Nemoto, J. and Kato, H., 2015,
Thylacocephala (Arthropoda) from the Lower Triassic of
the South Kitakami Belt, Northeast Japan. Paleontological
Research, vol. 19, p. 269-281.

Ehiro, M., Sasaki, O. and Kano, H., 2016, Ammonoid fauna of the
upper Olenekian Osawa Formation in the Utatsu area, South
Kitakami Belt, Northeast Japan. Paleontological Research, vol.
20, p. 90-104.

Fisher, A. G., 1951, A new belemnoid from the Triassic of Nevada.
American Journal of Science, vol. 249, p. 385-393.

Flower, R. H., 1944, Atractites and related coleoid cephalopods.
The American Midland Naturalist, vol. 32, p. 756—770.

Frech, F., 1890, Die Korallenfauna der Trias. Palaeontographica,
vol. 37, p. 1-116, pls. 1-21.

Gemmellaro, G. G., 1904, | cefalopodi del Trias superiore della
regione occidentale della Sicillia. Giornale di Scienze Naturali
ed Economiche, Palermo, vol. 24, p. 1-319, pls. 1-30.

Gumbel, C. W., 1861, Geognostische Beschreibung des Bayerischen
Alpengebirges und Seines Vorlandes, 950 p. Justus Perthes,
Gotha.

Hauer, F. R. von, 1847, Neue Cephalopoden aus dem rothen
Marmor von Aussee. Naturwissenschaftliche Abhandlungen,
vol.1, p. 257277, pls. 7-9.

Hauer, F. R. von, 1860, Nachtrage zur Kenntniss der Cephalopoden-
Fauna der Hallstatter Schichten. Sitzungsberichte der
Kaiserlichen Akademie der Wissenschaften. Mathematisch-
Naturwissenschaftliche, vol. 41, p. 113-150, pls. 1-5.

Hauer, F. R. von, 1888, Die Cephalopoden des Bosnischen
Muschelkalkes von Han Bulog bei Sarajevo. Denkschriften der
Kaiserlichen Akademie der Wissenschaften. Mathematisch-
Naturwissenschaftliche Classe, vol. 54, p. 1-50, pls. 1-8.

Ichikawa, K., 1951, Triassic System in the southern Kitakami
Mountainland. Geological Survey of Japan, Special Report, p.
7-23. (in Japanese)

Inai, Y., 1939, Geology of the environs of Shizugawa-machi, Miyagi
Prefecture. Journal of the Geological Society of Japan, vol. 46,
p. 231-242. (in Japanese)

Jeletzky, J. A., 1966, Comparative morphology, phylogeny, and
classification of fossil Coleoidea. The University of Kansas
Paleontological Contributions, Mollusca, Article 7, p. 1-162.

Kamada, K., 1993, Geology of the Tsuya District: With Geological
Sheet Map at 1:50,000, 70 p. Geological Survey of Japan,
Tsukuba. (in Japanese with English abstract)

Keupp, H. and Fuchs, D., 2014, Different regeneration mechanisms
in the rostra of aulacocerids (Coleoidea) and their phylogenetic
implications. Géttingen Contributions to Geosciences, vol. 77, p.
13-20.

Mariotti, N. and Pignatti, J. S., 1992, Systematic remarks on
Atractites-like coleoid cephalopods: Crassiatractites gen. nov.,
Breviatractites gen. nov. Paleopelagos, vol. 2, p. 109-141.

Mojsisovics, E. von, 1882, Die Cephalopoden der Mediterranen

Figure 4. Choanoteuthis hatai (Bando, 1963). 1, 7-9. Paralectotype, IGPS coll. cat. no. 79170-2, stem and alveolar
regions of rostrum: 1, ventral view, arrow indicates position of Figures 4.7, 4.9, coated by ammonium chloride; 7, cross
section at alveolar region, fracture surface, venter down; 8, cross section near adoral end, polished surface, venter down; 9,
partial enlargement of Figure 4.7 to show cross section of phragmocone. 2—6. Lectotype, IGPS coll. cat. no. 79170-1, stem
and alveolar regions of rostrum: 2, lateral view, venter on right, coated by ammonium chloride; 3, longitudinal thin section;
4, partial enlargement of Figure 4.3 to show details of phragmocone; 5, dorsoventral section, polished surface, showing
structure of siphuncle, venter on left; 6, cross thin section at alveolar region, venter down. Scale bar is 30 mm in Figures 4.1,
4.2; 15 mm in Figure 4.3; 6 mm in Figure 4.4; 3 mm in Figure 4.5; 10 mm in Figures 4.6-4.8; 2 mm in Figure 4.9.



8 Shuji Niko and Masayuki Ehiro

Triasprovinz. Abhandlungen der Kaiserlich-Koniglichen
Geologischen Reichsanstalt, vol. 10, p. 1-322, pls. 1-94.
Mojsisovics, E. von, 1902, Das Gebirge um Hallstatt. |. Abtheilung.
Die Cephalopoden der Hallstatter Kalke. I. Dibranchiata.
Abhandlungen der Kaiserlich-Kéniglichen Geologischen
Reichsanstalt, Supplement, vol. 6, p. 177-199, pls. 13—-16, 20,
21, 23.

Naef, A., 1922, Die Fossilien Tintenfishe, 322 p., Gustav Fisher,
Jena.

Nakazawa, K.,1964a, On the Monotis typica zone in Japan.
Memoirs of the College of Science, University of Kyoto, Series
B, vol. 30, p. 21-39, pls. 3-5.

Nakazawa, K., 1964b, On the Upper Triassic Monotis beds,
especially, on the Monotis typica zone. Journal of the
Geological Society of Japan, vol. 70, p. 523-535. (in Japanese

with English abstract)

Onuki Y. and Bando, Y., 1958, On the Saragai Group of the Upper
Triassic System. Journal of the Geological Society of Japan,
vol. 64, p. 481-493. (in Japanese with English abstract)

Shimizu, S. and Mabuti, S., 1932, The Upper Triassic beds of the
Kitakami Mountainland. Journal of the Geological Society of
Tokyo, vol. 29, p. 313-317. (in Japanese)

Shimizu, S. and Mabuti, S., 1941, First discovery of Dictyoconites
from the Upper Triassic of the Kitakami Mountainland,
Northeast Japan. Jubilee Publication in the Commemoration of
Professor H. Yabe, M. I. A. Sixtieth Birthday, vol. 2, p. 919-925,
pls. 48, 49.

Stolley, E., 1919, Die Systematik der Belemniten. Jahresberichte
des Niederséchsischen Geologischen Vereins, vol. 11, p. 1-59.



Bull. Tohoku Univ. Museum, No. 17, pp. 9-113, 2018
© by The Tohoku University Museum

|IBAgsEH b"f%f(ﬂ-_rﬁ’\w
Z1TICEE9 5 RERBIAZE
—¥BE+HETTh HREH—

I—

Practical Studies of Transition from Palaeolithic to Jomon Period;
Tazawa site in Tokamachi City, Niigata Prefecture

BEXERE BN B AN E

Yoshitaka Kanomata, Shizuka Satomura, Hisashi Kimura

2018

RIKFARERFEARREZE L EHARE

Department of Archaeology Graduate School of Arts and Letters Tohoku University



10 BXERE BN AN B

Preface

1 Introduction

The excavation at the Motonoki site by Prof. Chosuke Serizawa in 1956 caused much controversy on the
contemporaneous with bifacial points and code impressed potteries. Prof. Serizawa thought that bifacial points had belonged
to the Upper preceramic period and was not contained in the upper layer where code impressed potteries enearthed. In
opposite, Prof. Sugao Yamanouchi pointed out on the 2™ term expedition at the Motonoki site in 1957 that these potteries
had been accompanied with bifacial points characterized by “Motonoki type”. Furthermore, their chronological viewpoints
were completely opposed to each other. Prof. Serizawa was convinced that the emergency of pottery was about 12,000
BP according to radiocarbon dating at Fukui cave and transitional term from Palaeolithic to Jomon period was equal to “the
Final Palaeolithic period” of the Continent. On the other hand, Prof. Yamanouchi regarded this period as the beginning of
Jopmon period and named it as “Incipient Jomon”. In addition, he assumed the oldest pottery would have been 6,000 BP in
comparison to archaeological materials in Siberia.

Prof. Serizawa tried to discover new evidence for supporting his thought. In 1965, the crews of Tohoku University
Archaeology Laboratory (TUAL) conducted the excavation at the Nakabayashi site under strong leadership of Prof.
Serizawa. Since no pottery was unearthed despite more than 100 bifacial points were discovered there, he convinced his
idea was almost right except for chronological position of Motonoki type point which would belong to the transitional term
from Palaeolithic to Jomon period according to accumulated stratigraphic data for several years.

In 1968, a local archaeologist brought Prof. Serizawa new information that linear relief potteries and bifacial points had
been collected on the ground surface near the Nakabayashi site. Therefore, the investigation at the Tazawa site was carried
out to understand stratigraphic relationship between bifacial points and linear relief potteries.

Since fifty years have already passed since TUAL members excavated the Tazawa site, we don’t have precise information
on the process of the excavation. However, we could carry out several analysis with modern technology such as three
dimension measuring by one-shot scanner, radiocarbon AMS dating, the carbon-nitrogen stabele isotope ratio analysis and
so on. Therefore, the excavation report was edited from two distinct archaeological standpoints from fifty years ago and
now. The chief editor was Dr. Yoshitaka Kanomata, associate professor of Department of Archaeology. Special thanks are to
Shizuka Satomura and Hisashi Kimura, graduate students of TUAL.

2 Excavation of Tazawa site

The Tazawa site is located at the western portion of Tokamachi city, Niigata Prefecture (37°03'05"N, 138°41'08"E, Fig. 2.1).
It is situated at the junction of the Shinano and Kiyotsu Rivers. The elevation of the site is 208 meter above sea level and 33
meter above the river level of the Shinano.

Potteries and lithic artifacts were collected by Mr. Yasuhisa Shimada on the ground surface near the Nakabayashi site in
1968. Mr. Toraji Ishizawa send Prof Serizawa a letter on this information. Prof. Serizawa visited there and observed these
materials in August, and decided to excavate there. The research was conducted from 21% of October to 2™ of November,
1968 by Prof. Serizawa with participation of TUAL crews. Three trench pits were dug to discover distribution areas within
the Final Palaeolithic cultural layer (Fig. 3.1 and 3.2). Finally, the 1* and 2™ trench pits were connected into one excavation
trench (82.75 m®). There is no artifact at the 3" trench pit.

The stratigraphy at the site is as follows (Fig.4.1):

Stratum 1: modern cultivated layer
Stratum 2: transitional layer
Stratum 3: yellow sandy silt
Stratum 4: terrace gravel layer

In total, 284 potteries and 1689 lithic artifacts were discovered from the 1%and 2™ trench pit located in relatively peripheral
area of the hill along the Kiyotsu River (Tab. 4.1 and 4.3). About 30 percentage of artifacts were recorded three dimensional
positions with a plane table. The other artifacts were collected according to layer and grid. Two artifact concentrations were
detected at the trench (Fig. 4.5). Northern concentration is located at the center of the 1* trench pit. It would be divided into
the northern distribution around BC grid and southern one around EG grid. Since artifact composition in each concentration
is almost common, these concentrations would be formed contemporary. Exactly, the southern concentration in the 2™ trench
is characterized by the existence of bifacial points and plain potteries, and the absence of linear relief potteries and adzes.

Upper part of pottery was decorated with horizontal wide linear relief with repetitive vertical impression by a kind of
spatula (Plates 1 and 2, Photo Plates 1, 2 and 3) or with horizontal narrow zigzag reliefs (Plate 2, Photo Plate 3). The former
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is classified as type | (N=91) which was concentrated around E grid. The latter is classified as type Il (N=23) which also
overlapped the distribution of the former. 123 ceramic fragments were unearthed from the 1st layer and 129 were from the
2nd layer. Only 15 fragments were excavated from the 3rd layer. Plane potteries limitedly distributed in the 2nd trench. Some
fragments of ceramic bottom were discovered there. Since these potteries were chiefly contained in the 2nd and 3rd layers,
it has possibility that they belonged to older age than linear relief ones.

The lithic assemblage composition is shown in Tab. 4.3. They are characterized as follows: bifacial points (N=28), adzes
(5), an end-scraper (1), scrapers (10), a drill (1), retouched flakes (5), cores (7) and flakes (1633). The total weight of lithic
artifacts is 9,540.83g. Siliceous shale was mainly utilized as raw material to make lithic tools. Andesite was utilized as
second raw material for stone tool manufacture.

3 Stratigraphic relationship between potteries and lithic artifacts

Distritbutions of each type of artifact according to grid and stratigraphy are shown from Figs 4.3 to 4.10. The most
important problem was whether linear relief pottery was accompanying with bifacial point or not. These figures imply that it is
difficult to divide horizontal and vertical distribution of potteries and bifacial points. Fifty years old data shows that they were
contemporaries. Modern radiocarbon AMS determination gave new information on the date that one of linear relief pottery
belonged to 12,490+40 BP (Tab. 5.2, Fig. 5.1). The calibrated date is from 12,964 calBC to 12,537 calBC (58.5%) and from
12,385 calBC to 12,301 calBC by the program OxCal ver.4.1.7. It shows the site belonged to relatively warm period “Bglling/
Allergd ” just before Younger Dryas in the Late Glacial.

4 Pottery
There are three types of linear relief potteries at the Tazawa site.
Type 1: (Plates 1 and 2-1~7): decoration was composed of wide linear reliefs with vertical cuts at equal intervals.
Thickness of pottery is about 5 mm. Color of pottery is mainly yellow brown or red brown.
Type 2: (Plate 2-9~16): the surface of pottery is decorated with narrow reliefs formed as zigzag. The thickness of pottery is
about 5 mm in average.
Type 3: (Plate 2-16): Narrow relief formed as a line with vertical cuts at equal intervals. Only one fragment of type 3: was
discovered at the site. **C age of it is 12,490+40 BP.
Plane potteries were concentrated limitedly at the southern part of the excavation pit. Their characteristics are similar to “Jin
site lower layer pottery”.

5 Lithic manufacture techniques

In the course of lithic artifact analysis, 47 refitted materials were recognized. Several refits indicate different process of
bifacial point manufacture sequence. The early stage was shown in refit material no. 31 (Plate 23-5, Photo Plate 14-2) and
the middle stage is in refit no. 24 (Plate 24-1, Photo Plate 14-3). No retouching on platform and top of removal face was
carried out just before bifacial removal in these refitted materials. In opposite, no. 11 shows the final stage of bifacial point
production and precise retouch flaking was practiced on the top of the removal face and the platform edge (Plate 20-1, Photo
Plate16-1). It is composed of a bifacial point and seven retouch flakes.

Furthermore, manufacture processes of large flakes were reconstructed by several refits. Blade (elongated flake) removal
was reconstructed in refit no. 2, 5, 13 and 15 (Plates 16-1, 16-8, 21-10 and 22-7, Photo Plates 17-6, 20-4 and 24-1). On the
other hand, no. 1, 6 and 14 was limitedly composed of wide flakes (Plates 18 and 22-4, , Photo plates 19 and 20-8).

6 Bifacial points

Bifacial points were generally made by retouching both surface of flakes of flat cobbles (Plates 3 and 4, Photo Plates 5 and
6). There are three formal varieties of bifacial points. Type 1 bifacial point was narrower than the other types and classified
as “Motonoki type tanged point”. Pressure flaking method was precisely adapted to complete the form. Type 2 is regarded
as a typical bifacial point and occupied a larger portion of points at the Tazawa site. The removal method is thought as direct
percussion with organic or soft stone hummer. Type 3 has shoulder and is smaller than type 2.

7 Adzes

Adzes has triangle profile and some of them were limitedly grinded on its use edge (Plates 7 and 8, Photo Plate 7). This
form was called “Mikoshiba type adze”.

Refit no. 23 shows good example for understanding the first stage of adze manufacture (Plates 24 and 25, Photo Plate
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15). Flat raw material was selected for it. This flat surface was utilized as platform to remove flakes along both sides and to
form triangle profile. An adze preform was produced through this manufacture sequence. In addition, refit no. 25 gives us
much information on resharpening/reduction sequence after breakage of an adze which was 16 cm in length (Plate 14, Photo
Plate 14-1). Complete adze was broken during usage and divided into two pieces. The edge piece was reformed to an adze
by retouching on its base. The base piece was reshaped on its edge for making new use edge. The edge has numerous
micro-flaking and sever abrasion caused by usage.

8 Lithic tools

We discovered an end-scraper manufactured by making retouched edge on the distal tip of the flake with cortex of cobble
(Plate 9-1, Photo Plate 9-2). Three blade tools with continuous retouch was recognized (Plate 9-2~4, Photo Plate 9-3~5). A
drill was manufactured by being retouched bifacially on its tip (Plate 9-5, Photo Plate 9-1).

9 Discussion

The data of carbon-nitrogen stable isotope ratio with adherent residue inside of a clay container shows a proof that
residents at the Tazawa utilized some kinds of aquatic resources as river fish eating flesh and/or salmon. Function of pottery
was commonly combined with boiling river fish and/or salmon in several sites along the Shinano River. This is one reason
why there were so many archaeological sites belonging to the late glacial stage approximately from 15,000 to 13,000 cal
BP. The environments during this stage was relatively warm than the period just before and after. That is why people lived
at the place near the waterside of rivers and utilized aquatic resources. On the same river terrace, artisans usually made
sufficient linear relief ceramics and lithic tools as bifacial points and adzes. We could reconstruct numerous refits which
shows manufacture sequence of bifacial point and adze at the Tazawa site. Manufacture of bifacial point was especially
concentrated at Nakabayashi and Kainosawada sites near Tazawa. Compared to these sites, Tazawa is thought to have
been more residential. Refitted materials of adzes at Tazawa suggested that those adzes were used for repeatedly with
resharpening and reshaping. Although almost all the bifacial points was broken, use-wear traces were observed on the
edges of two bifacial points. These facts imply that broken points could be utilized secondarily. It means that the site was not
workshop only for tool manufacture but a residential space accompanying with variety of activities.
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Fig.3.1 Location of excavation trenches at Tazawa and Jin sites.
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Tab.4.1 Assemblage of potteries acoording to decoration and layer.
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linear relief 2
DR 1 :
other linear relief
7 plain 81 63 12 16 218
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Tab.4.2 Attributes of potteries at the Tazawa site
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Tab.4.3 Assemblage of lithic artifacts at the Tazawa site

HELRY KEESR | AF | RIVLAN—| UL | B | ZXNMIH5FAE | R | &5
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Fig.4.2 Size of Bifacial points and flakes excavated from the Tazawa site
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Tab.4.4 Contents of refitted materials at the Tazawa site
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*®45 HREHHLT v —ILOBEMER
Tab.4.5 Attributes of lithic tools at the Tazawa site
No KR [FVw Rl B 2278 type BEHES) | FEEM [ &S (m) | 1&mm) | EXm) |EX (9| B | BMtraw
) plate No.| grid layer refit no. part length | width | thickness | weight | burned | material
300 3-1 FG 3 AOBERR 62 1 104 443 7 38 0 RILEE)
85+1H : 65| 3-2 H 1 AoBERR ($42) 1 86.1 411 16.3 393 0 =55
89 3-3 G 2 AoBERR 1 788 | 437 13.7 457 0 55
77 3-4 E 1+2 |BEKE:R 2 948 | 216 6.5 122 0 BE
1 4-1 - - ENEE 1 954 | 458 213 60.4 0 BE
164 43 BC 1 LEESE |21 (388) 2 508 | 403 10.3 182 0 BE
8 4-4 - - 4oBESR 7 2 686 | 386 11.9 30.7 0 BE
308 45 CK 1 BN 2 538 | 383 13.6 223 0 =t
259 4-6 1P 2 4oBESR 27 2 574 | 279 77 116 0 55
7 5-1 - - BN 4 34 186 56 29 0 =55
208 5-2 2A 1 AOBERR 2 34.1 228 6.7 3.94 0 RILEER)
210 5-3 2A 2 oBERR 2 468 | 233 5.6 53 0 55
211 5-4 2B 2 S5ESR 2 34 243 82 469 0 B5
257 5-5 1P 1 SoBERR 2 46.5 28 8 6.62 0 BE
327 5-6 1P 2 ENEE 62 3 31.1 20.1 75 2.95 0 ZILEER)
86 5-7 [ 1 4oBESS 62 4 339 | 309 92 10.3 0 ZILEER)
216+158 5-8 2A 2 4oBESR (3#243) 4 528 | 226 5.8 7.88 1 B5
(10/28) I2A1| 59 2A 1 4oBESR 18 2 564 | 226 79 10.1 0 =t
(11/1)#ELX | 5-10 - - SoBESR 2 456 | 247 6.8 6.55 0 =t
209 5-11 2A 1 BN 55 2 598 | 262 77 10.8 1 55
214 5-12 2B 1 SRBHZR 21 2 50.2 26.7 10.7 13.7 0 BE
74 4-2 F 1 SeBEZR 37 2 57.1 28.5 84 134 0 Ba
2 6-2 - - REERR(5R) 1 87.2 53.6 19.1 704 0 Ba
E1:39 6-3 E 1 SoBERR 3 15 17 48 092 0 B5(H)
325 6-1 BN 2 ENCEEES] 3 84.7 | 63.1 317 134 0 BE
BCti21-12| 64 BC 1 4oBESR 3 26.2 173 5.8 1.71 0 BE
BCt1i21-85| 66 BC 1 4oBESR 21 3 38.5 23.8 10.7 539 0 E=qiit=
302 6-5 2P 2 ENEERES) - 136 | 219 14 8.7 0 =t
326 7-1 BN 2 aE (20 (3#25) 1 128 31.2 266 114 0 BE
150 7-2 N 1 AE (20 (25) 1 76 394 16.1 66.1 0 =t
1G: 44200 8-1 G,EG 1 a2 (19 (3244 1 126 27.7 19.7 86.6 0 =t
88 8-2 G 1 aE 1 108 339 269 112 0 =]
CG1(10/25) | 24-5 CG 1 AE(R) 23 1 1196 | 393 31 168.38 0 ZIE
72 9-5 F 2 R 1 437 32 6.9 777 1 BE
287 9-1 1P 2 AUAN - 1 53.1 327 11 18.7 0 Ba
=S 9-2 - - AIVAN - 1 826 | 319 8.6 19 0 =t
E1:55 93 E 1 AVAN - 1 903 27.7 13 30.1 0 =t
H:64 9-4 1 AIVAN - 1 82.1 376 14.8 353 0 =t
213 9-6 2B 1 AIVAN - 1 375 30.8 14.1 18 0 BE
330 10-1 1P 1 AIVAN - 1 676 | 603 16 55.1 0 =t
299 10-2 2B 3 VAN - 1 506 | 363 24.7 437 0 =qiiL =
1G1:6 10-3 1G 1 AIVAN - 1 457 | 362 19 2143 0 =t
1P1:108 | 10-4 1P 1 Yz 4 57.1 455 133 229 0 BE
201 10-5 EG 2 AIVAN - 1 515 385 13 333 0 55
258 11-1 1P 1 a 1 497 29.1 18.6 217 0 BE
124 11-2 L 1 a% 1 455 36.6 27 474 0 BE
C:70 11-3 C 1 a% 1 71.1 60.6 329 120 0 s
TH:1 12-1 1H 1 at% 1 753 70.8 51.2 197.65 0 BE
3 12-2 - - a% (23 (#23) 1 102.3 52 52.3 275 0 s
215 13-1 2A 1 ar o |25 (#24) 1 829 | 536 53.6 943 0 ZILEE)
P1:89 13-2 1P 1 a% |54 (31) 1 115 58.5 263 179 0 BE
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Fig.4.8 Number of artifacts from each grid.



I|‘

=]

B - AAY

fz - B4y

==

=
=

X

38

m

[
1
e

—~
o
—
[ L N ittt ——
e 1 D e S A 1
||||||||||||| M H © |
_ = | 2 g e ~
- | > h - '
N 1 c \ !
U — 1 [] \ i
_ i = ! <~ 1 ™ 1 1= fT====="
T © [ (S it o) 1 foooo-o ! ]
| T o | ! X
| H i = e ) "
e A ittt 1 | o~ < ~
1 H 0 -
[ < || E ! !
! ! 3] e A e O R A A
O S EU SR B ot bt e - . fE====-o o i
. ] i —
| i ) [ ! 1 '
| i ' |I 1 ! \
1 ! 1 1 - ! o 1
| ! — 1 1 _ ||||||| J .
i [ S B ) | !
' | : !
i 1
“ ! 1 — |
] 1 !
i 1
1 ]
| H

X (Plain)

HONVBIRFEAR
(Zigzag and narrow linear relief)

49 7w FTLntiBIEaE

Fig.4.9 Number of potteries from each grid

ILOEAR (Wide linear relief)

5]

R
||||||| | :
| 1 |
| - . | | £
i \ —~ i .
' o | ! B
| 1 R, ! | H
1 1 S [J) 1 |
" " 2 ! _
) 1 i
| \ 8 | | —
| I, 1 e )
- 1 I ettt T !
||||||||||||| N !
© | L . |
~ - 1 = h 1
1 2 ~ | E ]
_ “ [ | |
! . ~  © 1 |- ===
i ] j=f ===~ . N e e |
_ N R ; L | M _ : _
L 1 A T A Y (N N K I LA ]
| L e ) ! o~ |
\ - o L g __ __
[ | A N N N O AU A !
| N O T e ettt Dntetettate o ! +H = . ]
1 | o~ ! 1 U ]
1 1 ] ] 1
| 1 ' | 1 '
| 1 | | | ]
| 1 1 Il “ [ T !
! I F S 1 T
1 " | ! “
| | | |
| | ! !
i ! i
- E
s em====- ! &
rooooT ! 1 T
1 1 1
1 __ B __ ' £
1
1 “ 1 | .
| 1 1 £
. ’ I
\ —
| ™ ' = 1 [
! | = 1 [ N
. e [ e e —— - .
.............. R i s o !
o
1
© N 2 ~ | Iﬁ - !
f “ fa ’ 1
K [} f 1
f ) “ |||||||||| b= | — — s [ i-fTeeeey
) ') el P . | 1 5 : 3 .
_ i - i i | !
! Lo e L e e I CEE _
]
| < 1
| N N \ il 1 !
__ |- A A N N S NS A | _
....... - 1 3 ! " _ __
i i ] ! | 1 1 '
| 1 ' ¢L | | 1
[ | 1 H Y IS A S !
| ' I S IO ' ! |
1 1
T 1 I “
1 1 H !
I - | H !
] 1 \ !
[ R -




IRAZRAD SBXERANDBITICRT 2REMNAR —FTRETBEH HREN—

10 18 |
17 | | !
54 55 ‘
2 i 1
52 19 98 63 6 3 3
38 42 19
2 1
86 40 53 1 2
70 32 24 2 1 1
93 1
188 3 :
82 B
88 193 2 6
e (I e
FIE-24K (Flake) 45888 (Point) a7 (Adze)
‘ ! s .
7 17 !
33 |
72 ! w |
45 47 7 7 2 12 |
1 | 1
41 93 84 57 15 3| 10 13 12 6 1 1 13 |2
2
33 12 18 3 0
68 15 52 15 24 1 3 1
64 30 21 6 |2 3 1
& | 7 -
| ! 19
107 62 ‘
u 45 3
170 160 o 33 13
FIF 2 & (Flake, layer 2) FIF 3 [E (Flake, layer 3)

A 1 18 (Flake, layer 1)

410 JUvy FTEDRERE
Fig.4.10 Number of lithic artifacts in each grid



40 BXERE - BN
DEFEIIETDENDH Y. EEMERICHS N HIEADF
TH. AFDEESHFIEL. LBEOMBEXR Y EHPRILMAI (Nn
) ICEHED, Tle. AROBEIL. L3[ITHEANTSH#
RTCBWTENEFH-TH D, 2aiE@hllcd+d & RIF DRI
AR EONH L IFIF—FEThHD, TDBAT &@ﬁi?ﬁ
EHBE N BHIRLHE. TBICERIFERDTE, TD
BRI S RO TIRDRTE iﬁ?ﬂb\\ﬂﬁéo x
IZ. AFZHDHE NHRITOHFDH L. SHERITIER SN
T — A REERR L 2 DOEFMEAEHICHTE L TVSHN
P OBREMALNFMBENPPELZY ., POEAICEDLH
Hl). LIRBEER (iR OBRBEICEEICDET SRR
LERB, BEENTIE. EXMITIZEILtLINHS DS
gWHICHHIND (R34, BE 2. 9. 10 DHHEILEER
LTEET D, fcfcl. 2D3 DIk 1PXEBC N OK
DEDHEETH Y. ABRDEBREBEMCHH3IDDT )Y K
ICABDIIED 1 BITH B,

RICEGEROEEARATNICR S &, REFOBEL
LTINS H. REZRDMLELIFIRE (B I11. 12\
22) INHimlcH Y. FIFITIE (EE 31, 24) [FSHSIC
HB, RCAFEDEEZR S & RIEMHBEIRE (BE 24)
EERITKBITE (BE44). WIEROBMI (ES 25
PLITNE NBRTITONT WS, SHRICIEAEFEED
BEROEL, ZDIEL. MR F ORIBED. RIAR A DR
BiE. EILOVWINOMATEHRDH SN,

TOEDICEET LT, 7y RBIDZERD ORI
%Ob\@%ﬁ%ﬁﬂjﬁ'ukb\—( N %%‘:Pi’(ﬂﬁ'i@ﬁﬁ%w
BABELRRET S,

B5E HIBERODHR

E1EH 3D AF+vF—ZAVEBREDHITE LBOR
=530

HRET, ST LctssDkEE. 7> 3w ~ 3D A
EX A7 O0AXD—7 (KEYENCE VR-3000) AR CEHAIL
KEDSBEELDIHLDLDICBRFZEZZ CERR LI (KR
26 ~37), BREMDERIFEMEICZ LUORE. g8MEIC
IRLERPDNFRENTE Y, BMFEZEITI S LTER
TERZEEL O TWVD, DDA RIBREEHEN DL
galcn L CHEm L. RAKTIERIFE L ENEZOIERP,
EEERGTEOERZRENICODY BZIRIITER (B
XUEH 2015),
ENICRIEDBEN I EENcLtEZRS (KR 26~
32), MRIRDMTHOKFICRE Y TSN, BIRTIEIC
K HMENERHICHEE NS, BRTEISKEMFE T B
%3~4mﬁ\%%ﬁﬂ%%%@éoﬁﬁ®m%th
R EIHEF T IICK O TEMIT D EWND K IE m@
ez T DEANOREICL O TEIHLTLELOSICR

B AN 1B

Z %o TDREDIERICES D T TBDENL L EBIERICH
%, MORREIE. EARTICREZ 20, W RAERIICD
SANTHY. ERICKEDERYHAEEND, HICFDT
FEBICHEINZ CEY . ZANDENANR SN S, RO
SEE. BULFRT 1.mIEEITE S,

SR DZFE. SBEICH L TEE TIREL. EENS
AFFNPETTIEAZIHD T EICK>TEMINT
W3, ZDfd, EEHSRD E. DWHHAELELSHETA
EMBENTWABELDICERZ %, AEOFIEFARIL. EHBD
FTTFTHY. 79 BFROEHDESND, EEOREY
o, DBOLUHFDEICH T HbNIcEEZ SN, &g
DTITEVAGEDEH Y. BGEO L TICTEENFTLT
W3, EHDSENEEMHBEI LA H Y (KA 26-
R - AE) . —EDHBE CHBLIEEREEN DD, —A.
WEE. ZOESGEEBENDGL, BRESHEREEET
BT EDB. BICKBTTHERTH>I2EEZ SN S,
fefe Lo ARITETSNEW S ITIEERENELC, 88ED
M P¥EEHORORITER BRSNS,

K, MUSHROBERXDOL8/E RS E (K33 ~
35). BREFARIIBLDERGEX EHET 5, XHEKED TlE
ASDRIEI THEREN S ImKE Th Y. BEVEIETH S
TERDD B, Fhe BIRD LALICDIHEH BDHH 5
NEFKLTESN. ASHhDIEEAWNEEZEZOSNS (K
bR 33 L) TERBHABELZEHD T AHAWVERTE
THY WEHAF. ER 3 ~4mm gk & Bbnd (K
bR 34 £ - 2NE). BIEOTNIL AN SHETNDIEE
HEEHDFHSN, BROIEXZFRLE(cEEASNS
(PR 33 £F - AAED . TOTEDEWE. BRED EDED
ERILTH S, TDEDIT. HVEIRBRIGST DEMFIAIL
BEREAEL. BE LA L\éﬁﬂ’(%o?% B—ERTH
BEHE—TIANICEBEDTHOIcRIBEEED BN EEA DD
TIEEWNEA 5D,

INS 2BEDOXKRDOLIRICIE. TNSDI@EH SRS
HOHFFE LIZEEA S Y. MIRVENMAEEN TV
EDEBAS ER29T - AmE. KR34 T - AmE. DK
ST, MEIIEDONBRBRIDOFHRIZISTHL BEORE
PrIEDEM; EIFH (B 4ES2EHSR) . XKRIEXICED
NIETEORREIHE L. BEEADRFHISIHERNZL,

B2E HREERME. RBEHREAFDRIF

HREHOESERICIE. MEINFEEZEDE, B
HEZEEDEHD, REJ/EEHED. AFEZE2HDD 4
BASHMMNICHEN D, TITlE. O 4BORBRUER
ﬁ@%g%itb\Eﬁﬁ%@E%@@%ﬁﬁbk&ﬁ@
RIS OWTERZ B IR LY,

HREBF Cld. = EE&&HJED%'JH@**ITL\%O E0)

FIXFRNEZTOTM. BERFZEARNDREME SN,



IR SBXEANDBITICE T 2REMNME —HNSR+HE™ BREN— 41

BEFOS 5 ~ 15km BN CTHERE NS (kB - Al 2015),
TD. REGTEEMEBEN VD DIFTlEEL. —EER
BOOMEEITHDNNE CH > EEZ BN, SHITFHD
BRI, BB OAAREBA TR TES K D GERDD
#%ZED%QTif< PRHETHY ., HEARmAEELC
B TW5, RICIEWEIGEWVEDESSH S, TN5
DREIE. BRI 9’(*&47% BB &ETHY . AFED
FEICIE. 75 LIEHEBEOFIEREZ S > EAHNEMICH]
BEhTW\wa, RS, EB8OEMEN S ABZLED
FOTHY ., Fv— MPEELD, HEEEASICENE R
RICENZMEREE D, D 2EEOEMIE. mEIMNID
EEEXRETA2DICELTHY., HREN CIEIEEEE—
DAMELTRHRALTWS,

BEADODRAEMERBE LEEEIFAFEEEZASN
%, BEBRICE DY A XIE. BAELSN 17cm (EE
No.23) &#16cm (S No25) ThW. KREERMHS
fEENTET ENDIDN A B, Tle. S No.23 Tk, HE
EHNAAEAELL BV, INIOEAREREICEH—EHENS
fesd. EEEEICK > TIHAESNIEEMDIEREL. AFDHR
{RICELTH Y BIREINEEZ SN, #HE N0.25 Tl
FEICEEDIBEEANERINS D, BEITA> CEINZH
BEMELD Y. BIEBOFEZSIS MBS F179 %, B
ATk, TORSIBABAFOEEETONTEST. \
TNHLEPN CHRRINEMEWNZ 5,

KRB ClE. MEIFEBRIFOMELZRZMELTO
%, BPRATITONERFEEDRICIE. TOLDEKE
HEEEEEDEHFE5ND (FEE N6+ 14-15-34), L
HMLEHAS, RBEET A XZBASEET 7am, 18 4cm DLE
DHFEGEDE BELERA2EDOF T 14 = (0.85%)
LHOFHFENGEL, LA > T REH CIERBERAMRA
DEEIFDITHTHY ., BAIILETFADSWHA TN
EMzEE EICEENESOSNTEEDEEZ SN S, k.
REEREEETERIE T mDH B57%) THY. BIER
DI|AR. ZDOZXNFIBICDOWTEEETT 2HELD 5,
— AT, BYATEEINCEENAE DR FIC DN T,
BN TCOBENERHINED e EERT DUBELD S,

MEIFOEEICDOVWTIE. BEEROERBATIANTN
ZH. RIELL 3 1RBEQOEDHFLTHY ., —2BIE b —
IWEMELTHAINTWS, EFARICIE. 2 < DMEER
FEHERENTOWADICH LT, MEXFZMD b v — Il
JEBITOEL. TORRH S, MEORFEAZIINIEIN
HWEE, FERE L TERAINIEOREERZRE T 20BN
HAHDs

E3H AROERED

HREHH, St LIcakiE. BavPrlarEsdha
MELTWD, BEIZRICHEEC. BEFRECLSER

EDNEREETH S, fIE TlE. EBNBBELGBEIC. £
BREDMHOAIETH >, ARIERINZEILDBEEE
BETIX. FREOHELNE# L >fcfctb. FNOIEDI
PUE %) Yl O Fult

REHRPEEL by —)VITBE LT, DFEEIEH B
ﬁ@@%m“ﬁ#%%hﬁ?*é%@i@bﬂ%or%m

[THEERS 13 1 (464%) . T KRR LA /3— 152 (100%).
RFUJb1s (100%). A7 LA/3—85 (88.8%) HEEM
BT COEENBRETH D (R51), REHRE. 252
= (15.4%) |[TERBEDRIREM D& ZEMZ S LT, L
TNEMBEEM CH oIz, ZDIEHLD. RUIVTRERY
LA/8—1/8 (125%) ITEREDRIREMED & %R %
ZLie

BUFTlE. REREN BN R T, BlbPEREZEED
DIEWVARBROHRH S, FEREDIREED B DR A SR T
Tl OEEY B ELICERERERELH T .

BELHRIERE No.77 DFDITIE. SHWRIRERE > TS
UWYERED R T E Tz, MRINEORBERRG ST (Khk 38-1)
P, BROFIREZHEDERM (KhRk 38-2 - 3). FATDIFIR
BAEMSEN (KA 38-4-5) Hdb, R wa1DnHlE
BOODMEBICRS N, S CHWVRIREE#ES fzé, D2 &
1el& D1 24 FICRETES, 220, BEDERICTD
KUy ahERTZDOTIEE L, mAlgEOLImEDSES
[T, mAERBBEN%, ZD. BRESZZTH.
—TEDRFEICEDFERTIEEL, EBLERVEA
DYIETPH U EREEERRE LTcEHESN D, FHBELT
DFERPERZBECESFEARETIEE L. RESDOFIE
BOZRNEERICKBDEHLE LNE,

428882 N0.259 [Tld. FDO—mhD FAlRICh T HICTETD
IREDER CES (MAR 38-7), BETFDEEHAELN. FD
DT DIHHFIRBEDERD 5N 5, AISH DI RIIDIIRTIC
BULWSNIERIREMN BB D, RINEIXEFDSFIITED T
HENDBDHTHY . FHEEDEVED TIEEZL,

R No72 &, ZDHERICDIHGRHRH 5N, B
S5HT. FEAHPALEBDEDD, FFIREHNAEERETHS (K
bR 39-1+-3~5), BEDFEREDZ A FICFETITFE Sk
WA BBEDIFEAEDEBDITIEICRHIEWN =S (KRR 39-
2). FREDAREENS D EHI LTz, =iz L. #EoiTmE
EICHEAD D B Tedd. BUT KD AN DE RN 5%
2ITIFFRTERL,

A7 LA IN—=N0.201 I&. ZDTFIT/ Ny FIRDIRH
BLERDHEND (MR 39-6 - 7). FEREIZRBEEEAS.,
FOREDDHIRADSHE L TEREEZS5ND, KUY
VaBERIEB 2 A TICRET BN BEEMES. BIET
EHV, FRETHNIE. KDODRT L AEYTICEEIE
BEhizE#HETND,

L EDE ST, 9FEd 23 m&Dimbp. —BRICERE
RS T*to%uﬁﬁbtmﬁ%ﬁ(ﬁﬁmﬁ%%a%)



42 BXERE - Bf & AN 1B
&51 ARFEAROBRRER
Tab.5.1 List of use-wear on lithic tools.
BhR a FIER R)vial|l SRE (= AT r
No. plate No. & type used edge | polishtype| striation [operation [object material "% note
77 38-1~6 |BEE5EER| Wm - @Ml [ D1-D2 |F47- B3| Y SAF RS EHSEWERICERR
259 38-7 KEEEE |B@E - A& N FiT ] - BT GERE
85+1H : 65 - SOERRR %L KEBEOFR 4 I
89 - SeBERR =L By EHhfIE
1 - BT L BUEDEVER D IS ERE AT
8 - A L EHITEHPFBE/ Y FHR
308 - SeBEER L PYOBDER, /v FRRD AL
7 - SeBERR =L fEREGL
211 - EAPEE L HBBE &/ \y FHORDN—EBIC
257 - oBERR L WERDT8. BRICKRE
216+158 - SOERRR &L fEREGL
(/&L - SeBERR =L IHERDORIBEI S B ERRETIE A <MI
2 - RFERR(K) =L FIBERRICTIEYOR, ZERMEREEL
72 39-1~5 FUJL | @ - #ER EQ ER - - HRIEAH DD B, WED L)
201 39-6~7 | AN - | AE - T B BxR? Hil %N Ny FIRICR R &
287 - AUAN - =L IvIOERNHZH. BERAILER
E3 ) - AUAN - L REREEIF LW
H: 64 - AUAN - =L ERERFICRD D BH. IEEAR
213 - AIVAN - &L EARIFFEVDSDERIEH
330 - AUAN - =L FEMRIF OB PPAN
1G1:6 - AUAN - =L TR TDFOHPPFLN
1P1: 108 - AVAN - L BOMGRE EERSD Y

ICEARRZERE LIRIE. TDZ /XE’]%'J%%%HH%»:E%
EER B, —AT. BED Ly —IVIKIZBEEGFEREDL G
VN E@IWT@E%&T@%E@J /Eﬁ%? 3EholcEls
A %o TDRIE. BHFOMRZERRLTEY . FASHDE
FHETIEOBYEFNGT -3y TGS, BE
FEDHZ CH Ol EZTRLTVND, GH. AFIEFRALLL
TEY. BERETREOMHRARE T 2fch ThH5D
FFICESNBZHIBENEZEL S, FRENCTRENS
WEHE SN, ETFARTORIEPER. BB BMNI - H
AL, BARAGEOHREEZRE AN, BEFATHLS
NicEf2BEETH o fcAetD b 5. TH. KEREITIE
FEAIBMENZ . BRENLBMULERICREEND &
BV, —RIVGITHE L L COFARYIY 7T+
h@%ﬁ&& FEEZO2TVWD, HREFOREREDE X
FHEE LTOEEEB LW D ofcaltdEm <. ﬁ
BEMMOEREZTNZEMIT TV S,

FA4m HREWHICEHDHHMEREFN (AMS AIE)
BLUKE - BEREERMFS
(¥k) DLREEDHTHAZERT
T ORAERRER
HRESIIFRRTHE (BhEEHPEN) ICFRE
T, AlEWRELHE. LaRIERIE) (Mhk2-150 BE
hfi 3-12. No.186 : IAAA-120329) 1 = CTdH 5 (F 5.2),

ALY atj:%%@ﬁﬁﬁlj\]ﬁct‘)ﬂxﬁy*hﬁ (®51), cOx
BIBIRN LI E END, EOICREREERDLERAIR

tb. EBEEERET . c»Zb\ .H}ﬂ 7 (BERMR1-4) @

NEICIFEBEDNEMHROSNIZDT. Ev o7y Ix

HBrofeH. FABEEHNFEL (2288mg. BELCY). Al
EETEGRD 2T,

2 LFIBTIE

(1) ERAEER O LFNIE

1) AX-E>twy bafEVD IR TEDNEYEEY R

2) B-77)bAY) -8 (AAA @ Acid Alkali Acid) SLEBIC K Y
TR EEMICE Y BR< . T D%, BRI THMEIC
BAHETHRL. LRI E S, AAALEBITET D0
BTIE. @% Tmol/L (M) g (HC) #REW3,
TIVAUMIBTIEKEEE ST MU LA (NaOH) AGAkR &
BuL. 000IM A5 TM ETRLIGRE R EIF RN 50
BAETD, 7V )EED IMIE LRI TAAAL
™M R BDHZEIE FAaA 1 &EF1ICEEET 5. AAA JLIE
#BOEMZE 2 DIT —HEERAER. HEE%E
ERRAS *ﬁﬁﬁ@ﬁtﬂtﬁéo

3) EREES S, Ttk (CO2) ZRETES,

4) ,\174/‘( B biREA BT B,

5) BEILEZBtkRE#HAMES L TKEKRTETL
IZ27748 (O BEREES,



IBEEsERD SR RN DBITICE T 5 REAIB

%52 FHAELRE - BERLERMAFLEDTOMRER

—FTRE+ BETTH EREN—

Tab.5.2 result of radiocarbon determination and stable isotope analysis
SBCHEEDY
AEES SR | REUSRT SR RE SLIBTTE | 6 BC (%) (AMS)
Libby Age (yrBP) pMC (%)
IAAA-120329 | H 186 | HDREH | teaaExIbY) AaA -2291 £ 064 12490%£40 | 21.14=£0.12
SBCHMIEAL
AEES JEEFEUE A (yrBP) To BFEREE 20 BEAEHE
Age (yrBP) pMC (%)
12964calBC - 12537calBC (58.5%) | 13092calBC - 12247calBC
IAAA-120329 12,450 4402123 +0.11| 12,485 + 44 ] )
12385¢alBC - 12301calBC (9.7%) (95.49%)
o 5 C (o) 815N (o) o L [#5122]
Sy caas (%) NEEE (%)
(MASS) (MASS)
[ 186 243 103 450 572
|  |AAA-120328 R_Date(12618,44)
A500 B8 2% penbabiity
. S PA1ES (i T H2B4CCalBc
X £ = - 12TET {5 T%) 12741 calBs
- 10 B T G5 4% penhabiiny
8 - \\“w“j:w.M4mnpmaamc
£ EwﬂL" B EimTe
% | N
e 12000} -~
g
B 1is00]
3
L — —
11000
TEeE TR TI00 ToS THRR
Cabialed Gibé (ZalBC)
—
. I:Iiﬁiﬁiﬂﬁ
i
EERME §
F 10 Fi186 - |
® — |
3 Y ECZR M BERME |
z Dsgmeisokm No.45 [Eh
E‘ EESER
(h, A4 DO“‘EM
0 |
CIHEH
5
35 =30 =25 =20 15 -10 -5
SCPIBN%e)
51 BEREFAN (EL). UNEXRIEH (ET). 2TRROEE

Fig.5.1

Calibrated date, C/N isotope ratio and objects for analysis

No.186

43



44 BXERE - BN
6) 75774 M ERETITMmMmOAHY —KRIZ/NY RTL R
HTEESD. TNHERA —)UITIZDNI AIEREBICEET S,

(2) k& - ERLEBMADTERO(LFIE

1), 2) £T (1) &£ECHNEETTD,

3) AXOv7HicHA LAz, BafERRE S

I EA (H X{LETHIEEE B © Thermo Fisher Scientific £+

# Flash EA1112) RDRBEIFICEE L. R XDBEILE

ZFB LT 1000°CHOERTHEAZ M - HAEEE.

(AR T2 T8 5,

680°CDIETTH T L TCERBLYZE T L. KEBIER

B IXYILT Ty T A5°CODEAZ LT N2

ECO2EDBET B, TDE, TCD TRABHL, CH

B2, NEEEEK®HS (52,

5) DEELIEN2ECO2IEZFDEFHeF v U7 HREE
HITA VA=D1 —AEBLTEBEDTHIEAT %,

4)

3 AERE

FRRAEICIE. REAEN— L LTz "C-AMS ERERE
(NECH&) #ER L. "Costsr. "CEE (P¢0. "C
EBE (U0 DRIEAETS, BETIE. KEEIIIZER
(NIST) D ofetEniz 2B (HOx II) =24 N & T
%, TOEESANE/NY T REHDRTESBRIC
RIET 5.

LTEBMUAEDIIE. TTEDE - ZERMKLLBEDH
5t X7 L (EA-IRMS : Thermo Fisher Scientific #t %4 Flash
EA1112- DELTA V ADVANTAGE ConFlo IV System) % {# /&
L REDOLERMMAL, (8 °0) EEEDEZERMMAL (6
UN)ZBIET B, & "C DBIETIE IAEA D Sucrose ANU %
S5 "N OBIETIE N1 ZIZ#RR LT 5,

—MRICERIBERICNDZ G, BMTEDERKIT 55
I ELETREAL, BRELTKERDEBEEZRT
BENMNELBZTZEL DB, INSDEBICDNTIE
AEEORNTEIRZET 5,

4 RAIERSR

EREHD 5t Lic 8 DREM BRI DENAIE.
12490 £ 40BP TH oTco RESHRIF45% L. AL
BORBD AAA B THZEDD, BELGWEEZASNS
TEDDS. HEBFEARLHMEND, OUNZERMIAKLD
MORBRIT. RBZKADEICRE A, BEOPIEED
ZENSD. LWINITLTHRIBEICEET 2B E
ZZb5N%,

5 | A>Tk
Bronk Ramsey, C. 2009 Bayesian analysis of radiocarbon
dates, Radiocarbon 51(1), 337-360

R (Y=

INPRETERR 2008 ML BB T 88 BB T RTIITEES,
Tl JOFE— 3>

Reimer, P.J. et al. 2009 IntCal09 and Marine09 radiocarbon
age calibration curves, 0-50,000 years cal BP,
Radiocarbon 51(4), 1111-1150

Stuiver M. and Polach H.A. 1977 Discussion: Reporting of 14C
data, Radiocarbon 19(3), 355-363

Yoneda, M. et al. 2004 Isotopic evidence of inland-water
fishing by a Jomon population excavated from the Boji
site, Nagano, Japan, Journal of Archaeological Science,
31,97-107

FHHFK 2006 BIE L THRIZRICDBMAIESHT , 8
ST R P RE R ISACE 7, 51-58

F6E EE
B1H ERESORENMTIE ST

HRERD 5 HE LIeRIES 83 1cid. FIROKIT/INE
RODigEthEE 5. 6 LU EDBILOK LT K > THER
TN 1 S 2 ZOMVEIROBERICK > TEINZ I
B|hb D, mEIFFE—ME (EG. ECF. U v R) OER
3MIZEICERL, F@E - BEEDH CRTELGWH. B
—BFHREEZ 5N,

FERAENEMCET No.186 |&. T 2 FBEL I3
MO ERGEZHH. EBEDHIEF—H L TWBEH, FERFHREE
ATEWNEAS, ZD"CERN 12490 £ 40BP THB
EDS. BEXEIROERES LTHRBATELS, Licho
T. TNSDERIL. BRKEAD—BSHERER (R—1) > -
7L L— RE) ORPEICEYT 3,

R, EXEBTHBIH. F2 LU FDIP~2A-2B
Ty RITEELTHDHT %, TOHIENMIE2~3ET
B BIE TSP AR ST TEEUBAPPES S, 3K
THEICKBDEBDHEXTIE. BBEEIC 2 DDOXLEICHS
BTEIFELVEDD, BAIMICESRX T 8RICHKTT 5
BEMEAD D, RENICITHFLE EEARABEFICHESE
X, YT [T TR EMEN2E8EEXT
BWEAS, TOLDICHRENRCIE 2 BEANFEE L T2r]
BEMEND B,

T HREME. X/ KgFEerHEins L TREIN
ZI T, B/KEBYEDEE (bDWVIEA/ KwHE) OR
BHSETOERENMA %, BREHDRIERDEFHIL.
K/ AEHFOFMESE BT B, FTEHERITANEILAR
JAREBCEHEESR SN K/ RKKRA VN THBH.
HREWN CIEMELZLON T AHEELTVWS, TD1HD
KARRA Y ME, EEICRIGTEBOERT Zia (EG
Ty REED1~28) oL THY . BIEx s
DOEHROEDEEZ THEELV, £fee TORAELSIEA
ERMORERR. NI GEEOTELAB/EHNE2TELELT
B, —FBERICEEND, DF V. ERESOAR /AR



IR SBXEANDBITICE T 2REMNME —HNSR+HE™ BREN— 45

A > blE 12,490 £ 40BP & WD RS L BRDFEITIA L
EEZBND, = B/ RNEFDE/ ANRA > M #
ERXLEBICHSIDEDDHEBENTLSHN MOEHD
HEE RO "CERESRI L. BEESLEIE. &
X EgEL Y 1000 FIFELFHLWEEZASND, Lich o
T A/ REFCRA Y MHOREB SR EHMF LTt
EITNIE KX/AKRRAY FH 1000 F2HBZ 5EERTHE
L CWed Licizd, RIS, &/ REBFDRA > bH
ERENEBFERDLDTHNIE. K/ REHTlE. RA
Y EREBNABOIHEMHLTVEWNWT LGS, £ER
D2 DDREDWVNTNAICII DD TIEE . PREIFEIL
Bl oTHY . K/AKRRAZ MMFE 1000 F2= B2 2 EEE
TR L. RS eI IF SRR DM DR CEAIS
BHECTH O (DiEhof) O HEBXLHBRICES
ERRANEEELG O (BL{Eof) £EEXATVS, &
JAREBCIE. FREBX LEBRDERICE DR/ RRA >
hOBENDZDICK LT LEBRDERHL SBENTAE T,
BILDARELRERDEEHEE 2T 5,

B2H EHMROEREE

FTAZE4 - 5EHICT. EWMOZEEAHDFMAE RN,
T TlE BHHNOZERIEEIC DN T, LR Binford (1983)
DEBREEFN GBI AER L. EPMEE (site structure)
ERRETT %o B, SEIRBOANTH BRGS0
HAENRET B,

BHN T BrVEEYIN. BAEREGEDEBILHE
BEINTWEY, T, Y1 T L—LT—0 X
BIBIEDRAI 7 5058 LEEL, HHORRIR S T 2RI
BENFEAERSNGEWTEDLS, EMILAY FINZ—
VOORFHERML TS EEE R B,

LHOLEAS. HREMTIE. L288HE 3m BO&EHIC
FEL, DELEL2ERIPFEELTVSTELS, £
(EG 71w R athsR) AFBDHFLEEZ BT EDT
T EFINSDO—EITIFFEABICKZ AR - ATFHMTE LTV
I, DB TDEREEN D > EHEATND (K6.1),
REESEPAFE. NUIVEEDERD by —ILDZLE, alth
REZFGHE Im OHEFEICEUEICDH L. O&EDDEFH
= (Ns i) AT %, SFICFRICLEEESS (No.300,
89, 85) LB FLRTEE (No77). AZ (No88. 200). K
)L (No.72) OZRBBHEENSRULTBRITET B,

RS E
FsEL Tk
(RERROBUAESEFEOER - BIIT) D
.......... &
v
&
\ &
Bt |
e + 0Lt | N
SERRHEE &
s (TE) L. B B
fi
; 2
H p=)
{| 7
e %
‘ i
5
et =3  E——
EHS
X 6.1. HREBDOHNEBEIE

Fig.6.1

Site structure of Tazawa site.
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Plate 1 Potteries excavated from the Tazawa site
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Plate 2 Potteries excavated from the Tazawa site
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Plate 3 Bifacial points excavated from the Tazawa site
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Plate 4 Bifacial points excavated from the Tazawa site
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Plate 5 Bifacial points excavated from the Tazawa site
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Plate 6 Bifacial points excavated from the Tazawa site
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Plate 7 Axes excavated from the Tazawa site
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Plate 8 Axes excavated from the Tazawa site
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Plate 9 Lithic artifacts excavated from the Tazawa site
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Plate 10 Lithic artifacts excavated from the Tazawa site
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Plate 11 Cores excavated from the Tazawa site
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Plate 12 Cores excavated from the Tazawa site
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Plate 13 Cores excavated from the Tazawa site
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Plate 14 Refitted materials no. 25 excavated from the Tazawa site
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Plate 16 Refitted artifacts no. 2, 13 and 32 excavated from the Tazawa site
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Plate 17 Refitted materials no. 17 and 22 excavated from the Tazawa site
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Plate 18 Refitted materials no. 14 excavated from the Tazawa site
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Plate 19 Refitted materials no. 15 and 16 excavated from the Tazawa site
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Plate 20 Refitted materials no. 11, 19 and 20 excavated from the Tazawa site
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Plate 21 Refitted materials no. 7, 12 and 34 excavated from the Tazawa site



IRAZRAD SBXERANDBITICRT 2REMNAR —FTRETBEH HREN—

71

<@ 3 (1E1,9+G1,2)

10 (2P1,17)

kR 22 HREBHEITHFESER 5. 6. 33 Scale=50%
Plate 22 Refitted materials no. 5, 6 and 33 excavated from the Tazawa site



72 BEXEME - B B - A 8

4 ($#5 36 87+1L1:11) 7 (2A1,47)

XhR 23 HREBMETESERN 26, 31, 36 Scale=50%
Plate 23 Refitted materials no. 26, 31 and 36 excavated from the Tazawa site
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Plate 24 Refitted materials no, 23 and 24 excavated from the Tazawa site
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Plate 26 3D data of potteries excavated from the Tazawa site
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Plate 27 3D data of potteries excavated from the Tazawa site
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Plate 28 3D data of potteries excavated from the Tazawa site
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Plate 29 3D data of potteries excavated from the Tazawa site
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Plate 30 3D data of potteries excavated from the Tazawa site
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Plate 31 3D data of potteries excavated from the Tazawa site
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Plate 32 3D data of potteries excavated from the Tazawa site
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Plate 33 3D data of potteries excavated from the Tazawa site
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Plate 34 3D data of potteries excavated from the Tazawa site
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Plate35 3D data of potteries excavated from the Tazawa site
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Plate 36 3D data of potteries excavated from the Tazawa site
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Plate 37 3D data of potteries excavated from the Tazawa site
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Plate 38 Use-wear of Lithic artifacts excavated from the Tazawa site
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Plate 39 Use-wear of Lithic artifacts excavated from the Tazawa site
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Photo plate 1: Potteries excavated from the Tazawa site
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Photo plate 2: Potteries excavated from the Tazawa site
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Plhoto pate 5: Points excavated from the Tazawa site
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Photo plate 7: Points excavated from the Tazawa site
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Photo plate 8: Axes excavated from the Tazawa site
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Photo plate 9: Lithic tools excavated from the Tazawa site

97




98

BXERE BN AN B

4 (1B1,10+1BC1, 63)

BEEMMWR 10 HRESFEL v —Ib
Photo plate 10: Lithic tools excavated from the Tazawa site
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Photo plate 11: Cores excavated from the Tazawa site
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Photo plate 12: Cores excavated from the Tazawa site
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Photo plate 13: Blades excavated from the Tazawa site
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Photo plate 14 : Refitted materials no. 24, 25 and 31 excavated from the Tazawa site
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Photo plate 15: Refitted materials no. 23 excavated from the Tazawa site
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Photo plate 16: Refitted materials no. 11 excavated from the Tazawa site
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Photo plate 17: Refitted materials no. 7 and 34 excavated from the Tazawa site
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Plhoto pate 18: Refitted materials no. 6, 12 and 32 excavated from the Tazawa site
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Photo plate 19: Refitted materials no.14 excavated from the Tazawa site
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Photo plate 20: Refitted materials no.2, 26 and 33 excavated from the Tazawa site
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Photo plate 21: Refitted materials no.1, 10, 21, and 22 excavated from the Tazawa site
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Photo plate 22: Refitted materials no.15 and 20 excavated from the Tazawa site
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Photo Plate 23: Refitted materials no. 17 excavated from the Tazawa site
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Photo plate 24: Refitted materials no. 13 and 35 excavated from the Tazawa site
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INTRODUCTION

The present paper is the number 4 of the results of
microwear analysis by Tohoku University Microwear
Research Team (TUMRT). It constitutes the second part of
explanation for standard identification criteria of microwear
polish. The part 1, 2, and 3 of TUMRT standard were
published in the Bulletin of the Tohoku University Museum,
No. 13 (Akoshima and Hong 2014), No. 15 (Akoshima and
Hong 2016), and also No.16 (Akoshima and Hong 2017).
The present article is to be utilized with part 1 to 3, which will
be available through the Tohoku University Library website
(TOURS). Part 1 and 2 presented a wide range of macro-
photograph database by TUMRT to explain the analytical
framework of microflaking scar patterns and their variability,
for the basis of statistical analysis as had been summary
published in Japanese (Akoshima 1981) and English
(Akoshima 1987).

The part 3 of our reports reviewed fundamental
classification systems of microwear polish, named “Tohoku
classification” and widely used by many Japanese analysts
since 1981. The polish types were presented with typical
micro-photographs and their range of appearances were
shown with a number of sample micro images. In the
previous volume, images of microwear polish produced with
soft contact materials were included. Here in the present
report, the polish images produced with various medium and
hard worked materials are presented.

EXPERIMENTAL DATABASE

Here at No.4 report, we continue to introduce fundamental
criteria of microwear interpretation accumulated by TUMRT
since 1976. The team was initiated by the late Prof. Chosuke
Serizawa of Tohoku University at the Faculty of Arts and
Leters (now the Graduate School of Arts and Letters). For its
initial history, please refer to Akoshima (2008) in English.

The database is from the first series of TUMRT project
directed by Serizawa. Microwear polish data were analyzed
by Kajiwara and Akoshima (Kajiwara and Akoshima 1981,
Akoshima 1989). Micro-photographs were color printed

and served on file at the Department of Archaeology during
1980s. More recent results of experimental archaeology at
Tohoku University will be introduced in our future reports.

The procedure and order of photographic data
presentation here is basically the same as our previous
reports (Akoshima and Hong 2014, 2016, 2017), so we
would avoid redundancy. Representative images were
chosen for presentation of “microwear polish types” for polish
type A to type F2 in Akoshima and Hong (2017) in Figure
1 to 4. And the wider range of microwear polish patterns
was shown for better recognition of overall wear varieties.
By referring the typical polish type photos with image data
from various worked materials (Figure 5 to Figure 12 for
soft contact materials, that is, meat, rawhide, leather, and
soft plant), the overall ranges of microwear polish patterns
are recognized. The initial series of controlled experiments
covered basic framework of use-wear interpretations
(Kajiwara and Akoshima 1981, Akoshima 1989).

Here from Figure 13 on, experimental micro-photographs
are arranged in the order from working medium (wood,
bamboo), to hard materials (bone, antler). Within the
category of similar hardness, they are sub-divided and
arranged by the method of use, from parallel motions (cutting,
sawing) to perpendicular motions (scraping, whittling). The
main raw materials in our experimental project for polish
analysis were the shale as in our previous report. The
method of data presentation is the same as before, and
we begin with the worked material category 4 (wood) to 9
(antler), from Figure 13, to Figure 30.

The Figures are captioned with the category of worked
materials and working edge motions. At the end of the
caption, identified polish type(s) and the experimental
specimen number are shown. Microwear polish often
appears as combination of multiple types (for example, D1
type surrounded by F1 type), and in such cases, type names
are combined (D1F1, and so on). Micro-photographs are
shown in the same order as in Akoshima and Hong (2014,
2016, 2017), with the same worked material and motion
category number. For quick reference of the reader, the
relevant experimental coding is reproduced here.

4. Wood, 4.1 paulownia, 4.2 cedar, 4.3 pine, 4.4 alder, 4.5
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zelkova, 4.6 others
5. Bamboo
6. Gourd
7. Shell
8. Bone, 8.1 raw, fresh, 8.2 wet and boiled, 8.3 boiled
9. Antler, 9.1 soaked, 9.2 dry, 9.3 others
For the third digit of each photo caption number, the type of
motion in use is indicated as follows.
Longitudinal, -1 cutting, -2 sawing
Transversal, -3 whittling, -4 scraping
Varied, -5 chopping, -6 butchering
Incising, -7 graving

The sizes of micro-photographs are mostly kept constant,
the same as our previous report (ca.700 microns from
right to left of the photo in the case of 200 X). Photos with
no magnification number were taken at 200 X when being
observed. Photos with the number of “400 X" at the end
of caption were taken at 400 X when being observed (the
width of photo is thus ca.350 microns). These numerous
photographs can be utilized as “standard polish chart” for
lithic use-wear analysts. We believe it is meaningful to
publicize the standard photos, with polish type classification
for each image. A use-wear analyst of course needs to
conduct controlled experiments for the purpose of reliable
interpretation, but the type of database presented here will
serve as broader reference materials.

POLISHES ON DIFFERENT CCS ROCK TYPES

We would like to discuss the relationship of micro-polish
formation between the two major raw materials in northeast
Japan and Europe, that is, between Shale and Flint. During
decades of use-wear research, the problem of polish
differences among different rock types has also been an
important topic. Our team began experimental work with
Shale artifacts because the raw material was in prevalent
use throughout the Paleolithic and the Jomon period in
northeastern Japan. As was mentioned in our previous report
(2017, pp.70-71), first discovery of micro-polish formation
on shale was in 1978 during the Early Paleolithic excavation
at the Hoshino site (Akoshima 2008), and the polish was
classified into Tohoku Univ. types by 1980 in Kajiwara and
Akoshima (1981). Then similar polish was recognized on
chert and other CCS (crypto-crystalline) rock types. The
micro-polish types were almost identical in their appearance
to those on flint rocks which had been already published
a few years before by Keeley (1977). After Akoshima
and Keeley met at SAA in 1981, Akoshima attempted to
classify photo images of polish on flint (on publications)
into the Tohoku Univ. types with a degree of success. It is
our own re-classification according to the Tohoku system,
independent of Keeley method of calling polishes with the

name of the worked materials (wood polish, etc.).

In this early stage of polish identification, it was already
well confirmed that the correlation between the polish
appearances (or types) and the type of the worked materials
was not exclusive. The relationship was rather probabilistic
between the two. Most reports were written in the Japanese
language at that time, so this fact was only recognized
later in the global research community in indirect fashion,
especially by the time of the “polish type controversy” in
the late 1980s which was initiated by the London University
group (Grace et al. 1985). The relationship was, however,
very positive and the micro-polish classification was adopted
as one of important criteria for identification of the worked
material(s), at least in Japan.

We take the position that micro-polishes should be
described and classified first and then their relations to
the worked materials should be investigated. In the global
scene of micro-polish analysis, still the influence of the
“Keeley method” has been very strong in many analysis
reports, probably from the historical factors. We present
the classification of micro-polishes in Keeley’s book and
Vaughan’s book, according to the Tohoku criteria here.
Keeley’s book (1980) has many microphotographs and they
were recognized in a sense the global historical standard.
Table 1 indicates our Tohoku classification types and
particular micro-photographs in his volume, with their plate
numbers. The reader might be familiar with the traditional
polish nomenclature and aware of the existent variability,
for example, the range of “antler polish”. The table is not,
however, the result of consultation with Dr. Keeley, but the
relationship is from the TUMRT view, the responsibility being
ours.

We would like to present Table 2, which is the relationship
between the Tohoku classification and numerous micro-
photographs in the book by Vaughan (1985). The volume
entails a number of extremely clear and fine-grained
micro-photographs of polishes, both experimental and
archaeological, observed on the surface of European flint
tools. Dr. Vaughan visited Japan in 1984 for the purpose
of academic exchange with Tohoku University, Professors
Serizawa and Suto who was conducting a shell midden
excavation, and also made a short stay at Akoshima’s
residence in Shiroishi. We had very intensive discussions
about the directions of use-wear analysis. He observed
TUMRT experimental specimens and we agreed that the
standard metallurgical microscope should be the main tool
for mircowear analysis. He also made a short visit to Tokyo
University to see the late Prof. Fujimoto who wrote a general
review of use-wear analysis in Japanese in 1976 (Fujimoto
1976). Regrettably, it was years later that we heard the
sad news of his passing away. Many micro-photographs
in Vaughan (1985) are still one of the best set of use-wear
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polishes in our opinion. (Table 1 and Table 2 are adapted
from Akoshima 1993, pp.56-57).

It is indicated that the varieties of micro-polishes exhibit
close similarities between two major lithic raw materials,
Shale and Flint. The micro-photographs presented in this
article and those in the previous volume, mostly represent
the entire range of polish varieties produced in the
experimental framework. Typical type specimens of polish
were also presented. The type classification of TUMRT,
typical micro-photographic images, actual relationships with
the worked materials, and related methodological problems
were partially discussed in Japanese (e.g., Kajiwara and
Akoshima 1981, Serizawa, Kajiwara, and Akoshima 1982,
Akoshima 1989), in English (Akoshima 1993, 2010a with
Korean summary, Akoshima and Frison 1996), in French
(Akoshima 1995), and in Chinese (Akoshima 2010b). The
detailed data-base in this volume would help to better
understand the nature of polish analysis. There are still
many problems including cases with other CCS rock such as
Chert, Post depositional processes, Multiple stage surface
alteration, Multiple stage edge abrasion, and more objective
measures of polish description and classification, especially
measures by attribute level analysis of micro-polishes. We
would like to discuss these issues in our next report.

CONCLUSIONS

In the present article, the standard use-wear charts of
microwear polish on shale artifacts are shown for medium to
hard worked materials. The varieties of polish appearances
are recognizable with these micro-photographs. Relevance
of microwear on shale materials to that on European flint
materials are also shown with tables which is related to
“classic” achievements by Keeley (1980) and Vaughan
(1985). We plan to continue the publication of standard
use-wear criteria including cases of chert and other rock
materials and recent controlled experiments.

From the very beginning of our research in 1980s,
we took a consistent strategy that both the “low power”
approach (e.g., Tringham, et. al. 1974), and the “high power”
approach (e.g., Keeley 1977) need to be integrated into
a synthetic methodology of “traceology” (e.g., Semenov
1964). In the history of Japanese use-wear analysis,
however, it is only recently that the potential of the low
power approach has been fully recognized (e.g., Sano, et.
al. 2016). This tendency of over-emphasis on microwear
polish observation using the metallurgical microscope has
been a peculiar phenomenon, considering the global trends
of use-wear analysis especially in both America and Europe.
Keeley himself paid careful attention to the phenomena of
microchipping (Keeley 1980). We began the presentation of
TUMRT identification criteria from the microflaking database,

partially because of this reason of research history in Japan.

On the other hand, there was a serious controversy
among microwear analysts, on the reliability of polish type
identification with worked materials differentiation. The
controversy was initiated at London University and spread
worldwide, projecting dark skepticism on the potential power
of the high power approach. In hindsight, the debate (Grace,
et al. 1985, Moss 1987) was considered serious because
of the strategic direction of use-wear approach in which
behavioral reconstruction was aimed at for its objective. With
a more synthetic approach with the low power method and
also theoretical refinements such as introduction of concepts
of “technological organization” into use-wear analysis
(Akoshima and Kanomata 2015), this sort of pessimistic
perspective can be overcome. Actually, during 1990s,
accumulation of steady case studies led to re-evaluation of
use-wear analysis (in Japan, Akoshima 1989, Midoshima
2005, Yamada 2007, for general review and methodological
developments).

Use-wear on every working edge of stone tools is in a
sense the palimpsest traces from repeated use episodes by
human activities. They are often overlapped, and overwritten
traces. However, the organized nature of human activities at
least from the advent of modern man behavior on the earth
certainly retained structural traces which can be detected.

There are also a lot of factors which intervene between
activities and traces, such as, post-depositional processes.
Yamada (2008) points out difficulties in the case of the Early
Paleolithic chert artifacts in the North Kanto area (known as
“Keigan-sei Kyusekki”) for surface alteration phenomena
from active geological processes and the long duration of
time passed since their deposition. Yamada (1993) also
discusses the attritional processes of micro-polish formation.

Rock differences, accumulation of traces, post-
depositional processes, and a number of other factors
might prevent from precise identification of use-wear traces.
However, one of the most fundamental measure of analysis
is conducting “actualistic studies” as Middle Range Research
in the sense of Binford (e.g., 1981), that is, in this realm of
study, open publication of results of controlled experiments.
Here we are convinced that data bases such as this would
be one meaningful addition to our archaeological knowledge.
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Table 1. Tohoku University Polish Classification and Keeley’s Polish Types

TOHOKU UNIVERSITY CLASSIFICATION

KEELEY’S(1980) PHOTOGRAPHS

(PLANT/WOOD VARIETY)

A 54,55

B 18,19, 21(B-F1), 22, 23, 24, 25, 27, 49, 56(B-F1), 58(B-F1), 70, 78, 80, 82, 92,
96,97

(BONE/ANTLER VARIETY)

C 30, 34,53

D1 26,29(D1-F1), 33(D1-F1), 35(D1-F1), 50, 51, 52(D1-F1), 67,114

D2 64

(RAWHIDE/MEAT/DRY HIDE VARIETY)

E1

36,41,42,43(edge E1, interior F2), 45, 46, 48, 60, 63, 72, 84(E1-E2), 89

E2

4,37,38(E2-E1), 39, 40, 83,100, 106, 115

(INDETERMINATE/GENERIC TYPES)

F1

20,31,32,49,61,71,74, 86,94

F2

44, 47,81

(POSTDEPOSITIONAL SURFACE ALTERATION)

SS (Soil Sheen)

11,16,17,87(7)

X

14,65

BS (Bright spot)

8,10,75,110




120

Kaoru AKOSHIMA, Hyewon HONG

Table 2. Tohoku University Polish Classification and Vaughan’s Polish Types

TOHOKU UNIVERSITY CLASSIFICATION

VAUGHAN’S(1985) PHOTOGRAPHS

(PLANT/WOOD VARIETY)

A 52,54,64,73,74,75,76,77,78,79, 80, 81,82, 103

B 37(edge B, interior F1), 43(left B, right F1), 44, 45, 46, 47(edge B, interior F1),
49(elevated parts B, depression F1), 50, 51, 55, 56, 57, 58(55 through 58 are
bamboo-type variety of B), 60, 63, 66(left B, right D1), 72

(BONE/ANTLER VARIETY)

C 21

D1 22,28(edge D1, interior F1), 29(D1-D2), 32, 33, 34, 35(edge D1, interior F1),
36, 38,61(D1-B), 62(D1-B), 67, 99(D1-F1)

D2 12,13, 24(edge D2, interior F1), 25, 26, 27(edge D2, interior F1), 30, 39, 40,

41(edge D2, interior F1), 42

(RAWHIDE/MEAT/DRY HIDE VARIETY)

E1

15(E1-F2), 94(E1-F1), 95, 96, 97(E1-F2), 98

E2

87, 89(elevated parts E2, depression F1), 90, 91, 92

(INDETERMINATE/GENERIC TYPES)

F1

16(interior F1, edge E1), 17(interior F1, edge B), 18, 31, 117(interior F1)

F2

Undeveloped portion of “Generic Weak Polish”
(e.g., 15-interior part, 17-right end)

(POSTDEPOSITIONAL SURFACE ALTERATION)

SS (Soil sheen)

109, T19(SS-F1), 123,124,125, 130, 131, 132(interior SS, edge D2), 133(interior

SS, edge D2), 134, 135, 140

X

102(X-E2), 136, 137,138, 141

BS (Bright spot)

23,68, 159,160, 161, 165, 166, 167, 168
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(1) 4.1-2. wood saw 1000st. type B. (SH115) 400x (2) 4.1-3. wood whittle 500st. type BF1. (SH114) 400x

(3) 4.1-3. wood whittle 500st. type F1. (SH114) (4) 4.2-3. wood whittle 1000st. type BF1. (SH96)

(5) 4.2-4. wood scrape 1000st. type B. (SH151) (6) 4.3-4. wood scrape 1000st. type F1. (SH20) 400x

Figure 13. Experimental microwear polishes. (medium worked materials)
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(1) 4.3-4. wood scrape 1500st. type F1. (SH158) (2) 4.3-4. wood scrape 1500st. type F1. (SH158)

(3) 4.4-1. wood cut 500st. type B. (SH12)

(5) 4.4-2. wood saw 5000st. type B. (SH4) (6) 4.6-1. wood saw 1000st. type B. (SH36)

Figure 14. Experimental microwear polishes. (medium worked materials)
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(1) 4.6-1. wood cut 1000st. type B. (SH36) (2) 4.6-1. wood cut 2500st. type B. (SH102)

(3) 4.6-1. wood cut 2000st. type F1. (SH105) 400x (4) 4.6-1. wood cut 2000st. type F1. (SH105)

(5) 4.6-3. wood whittle 500st. type B. (SH147) 400x (6) 4.6-3. wood whittle 500st. type B. (SH147)

Figure 15. Experimental microwear polishes. (medium worked materials)
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(1) 4.6-3. wood whittle 1000st. type B. (SH147) 400x (2) 4.6-. wood shave 2000st. type F1. (SH39)

(3) 4.6-4. wood scrape 2000st. type F1B. (SH69) (4) 4.6-4. wood scrape 2000st. type F1B. (SH69)

(5) 4.6-4. wood scrape 1000st. type BF1. (SH73) (6) 4.6-4. wood scrape 500st. type BF1. (SH110)

Figure 16. Experimental microwear polishes. (medium worked materials)
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(1) 4.6-4. wood scrape 1000st. type F1D1. (SH110) (2) 4.6-4. wood scrape 2000st. type BD1. (SH110)

(3) 4.6-5. wood chop 5600st. type BF1. (SH144) (4) 4.6-7. wood grave 1000st. type D1. (SH36)

3 @
- ety

e

(6) 5.0-2. bamboo saw 4000st. type B. (SH80)

(5) 5.0-2. bamboo saw 400st. type . (SH80)

Figure 17. Experimental microwear polishes. (medium worked materials)
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(2) 5.0-2. bamboo saw 4000st. type B. (SH80)

k 3 ; 5.
(4) 5.0-3. bamboo whittle 1000st. type B. (SH84) 400x

(3) 5.0-3. bamboo whittle 1000st. type F1. (SH84)

(5) 5.0-4. bamboo scrape 4000st. type B. (SH82) (6) 5.0-4. bamboo scrape 1000st. type B. (SH83)

Figure 18. Experimental microwear polishes. (medium worked materials)
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(1) 5.0-4. bamboo scrape 1000st. type B. (SH83) (2) 5.0-4. bamboo scrape 2000st. type B. (SH84) 400x

(3) 5.0-7. bamboo grave 1000st. type F1. (SH81) (4) 6.0-2. gourd saw 3000st. type B. (SH77)

(5) 8.1-2. bone saw 3000st. type C. (SH86) (6) 8.1-2. bone saw 3000st. type C. (SH86)

Figure 19. Experimental microwear polishes. (medium to hard worked materials)
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(1) 8.1-2. bone saw 3000st. type D2. (SH86) (2) 8.1-2. bone saw 3000st. type D2. (SH92)

(3) 8.1-3. bone whittle 1000st. type F1. (SH19) 400x (4) 8.1-3. bone whittle 2100st. type D1. (SH89) 400x

(5) 8.1-4. bone scrape 2000st. type D1F1. (SH87) (6) 8.1-4. bone scrape 2000st. type D1. (SH87)

Figure 20. Experimental microwear polishes. (hard worked materials)
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(1) 8.1-7. bone grave 1000st. type F1. (SH37) 400x (2) 8.1-7. bone grave 1000st. type F1. (SH37)

(3) 8.1-7. bone grave 1000st. type D1. (SH38) 400x (4) 8.1-7. bone grrave 1000st. type D1. (SH38) 400x

(5) 8.1-7. bone grave 2000st. type D1. (SH88) 400x (6) 8.1-7. bone grave 2000st. type F1D1. (SH88)

Figure 21. Experimental microwear polishes. (hard worked materials)



130 Kaoru AKOSHIMA, Hyewon HONG

(1) 8.1-7. bone grave 2000st. type D1. (SH88) (2) 8.1-7. bone grave 2000st. type F1. (SH88)

(3) 8.3-2. bone saw 5000st. type D2. (SH92) (4) 8.3-4. bone scrape 2000st. type D2. (SH91)

(5) 8.3-4. bone scrape 2000st. type D2. (SH91) (6) 8.3-4. bone scrape 1500st. type D1. (SH93)

Figure 22. Experimental microwear polishes. (hard worked materials)
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(1) 8.3-4. bone scrape 1500st. type D1. (SH93) (2) 9.1-1. antler cut 4000st. type D1. (SH106)

(3) 9.1-2. antler saw 15000st. type C. (SH48) (4) 9.1-2. antler saw 4300st. type C. (SH68)

(5) 9.1-2. antler saw 1100st. type D1. (SH71) (6) 9.1-2. antler saw 1100st. type E2. (SH71)

Figure 23. Experimental microwear polishes. (hard worked materials)
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(1) 9.1-2. antler saw100st. type F1. (SH229) (2) 9.1-2. antler saw 100st. type F1. (SH229)

(3) 9.1-2. antler saw 500st. type F1. (SH229) (4) 9.1-2. antler saw 500st. type F1D1. (SH229)

(5) 9.1-2. antler saw 1000st. type BD1. (SH229) (6) 9.1-2. antler saw 1000st. type D1F2. (SH229)

Figure 24. Experimental microwear polishes. (hard worked materials)
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(1) 9.1-2. antler saw1500st. type D1B. (SH229) (2) 9.1-2. antler saw 1500st. type D1D2. (SH229)

(3) 9.1-0. antler unused. (SH157) (4) 9.1-4. antler scrape 100st. type F1. (SH157)

(5) 9.1-4. antler scrape 2000st. type D1F1. (SH157) (6) 9.1-4. antler scrape 2000st. type D1. (SH157)

Figure 25. Experimental microwear polishes. (hard worked materials)
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(1) 9.1-4. antler scrape 3000st. type D1F1. (SH157) (2) 9.1-4. antler scrape 3000st. type D1. (SH157)
(3) 9.2-2. antler cut 2000st. type F1D1. (SH72) (4) 9.2-3. antler whittle 2000st. type F1. (SH70)

(5) 9.2-3. antler whittle 2000st. type F1. (SH70) (6) 9.2-4. antler scrape 2000st. type F1. (SH70)

Figure 26. Experimental microwear polishes. (hard worked materials)
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(1) 9.2-4. antler scrape. type F1. (SH70) (2) 9.2-4. antler scrape 1000st. type F1. (SH72)

(3) 9.2-4. antler scrape 1000st. type F1. (SH72) (4) 9.2-4. antler scrape 2000st. type F1. (SH72)

(5) 9.3-1. antler cut 1500st. type F1. (SH16) (6) 9.3-1. antler cut 1000st. type D1. (SH21) 400x

Figure 27. Experimental microwear polishes. (hard worked materials)
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(1) 9.3-1. antler cut 1000st. type D1. (SH21) (2) 9.3-1. antler cut 500st. type F1D1. (SH22)

(3) 9.3-1. antler cut 500st. type F1D1. (SH22) (4) 9.3-1. antler cut 500st. type F1. (SH94)

(5) 9.3-1. antler cut 4000st. type D1. (SH106) (6) 9.3-1. antler cut 1000st. type D1. (SH109) 400x

Figure 28. Experimental microwear polishes. (hard worked materials)
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(1) 9.3-3. antler whittle 4000st. type D1. (SH106) (2) 9.3-7. antler grave 500st. type F1. (SH50)

(3) 10.0-. soil polish. (SH64) (4) 10.0-8. soil dig. (SH61) 400x

(5) 10.0-8. soil dig. (SH61) (6) 10.0-8. soil dig 1000st. (SH135) 400x

Figure 29. Experimental microwear polishes. (hard worked materials)



138 Kaoru AKOSHIMA, Hyewon HONG

(1) 10.0-8. soil dig 1000st. (SH142) (2) 10.0-8. soil dig 1000st. (SH142)

(3) 10.0-8. soil dig 1000st. (SH145) (4) 11. natural polish. (SH142)

(5) 11. natural polish. (SH142) 400x

Figure 30. Experimental microwear polishes. (hard worked materials)
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Publication of 3-D Point-cloud Data of the Great East
Japan Earthquake for Tsunami Disaster Ruins
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Abstract: The big earthquake and the following huge tsunami waves occurred in the Great East
Japan Earthquake, on March 2011, and gave the strong damage for the extensive areas along
the Pacific coast of Tohoku district. This earthquake was associated with the Fukushima Daiichi
nuclear disaster, and their influences have not yet been finished at present, after seven years later.
Although the reconstruction activity in these areas are still continued, the damaged and collapsed
constructions and debris materials have been removed from these coast areas in Ilwate, Miyagi and
Fukushima Prefectures. The Tohoku district experienced huge tsunami waves at several times in
the past, and these historical earthquakes had been recorded in references, pictures, photographs
and video images. In order to keep the memory of the disaster from fading, we started a new archive
project based on virtual 3-D digital methods to reserve the digital historical references, and to apply
antidisaster lessons for the next generation.

In particular, the Fukushima Prefecture was recognized as a composite disaster among the
earthquake, tsunami and nuclear accident. The residents near the power station do not return to
their home town at present because of radioactivity influence. This long-time evacuation caused not
only a crush of local life, but also lost of regional traditional culture in these areas. For Fukushima
Prefecture, hence, we also focused on preservation of cultural properties. At present, we finished
getting total 58 images since 2012 through August 2017. In the present study, these subjects of
digital images are reported and we explain digital 3-D methods for these archives.

As the digital measurements methods, we used the Terrestrial Laser Scanner (TLS), Mobile
Mapping System (MMS), and Structure from Motion (SfM) technic with Unmanned Aerial Vehicles
(UAV). The 3-D archive images are also used as exhibition contents of Mixed Reality System (MR)
and finally as materials of lessons of antidisaster and local culture. The present MR system can
display cloud data over ten hundred million of points with software, but it is not sufficient for
showing original digital data that consist of about one hundred million of point-clouds. Hence, we
need to develop a new advanced operation program for enough ability of these huge cloud 3-D data.
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