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Preface:
Research of the Early Palaeolithic Industry discovered at
the Sozudai site, Oita Prefecture, Kyushu Japan (2)

TOSHIO YANAGIDA" and KAORU AKOSHIMA?

“Tohoku University Museum
“Department of Archaeology, Graduate School of Arts and Letters, Tohoku University

Re-excavation of the Sozudai site: the 8th investigation in 2002

The present volume, herein published as No. 10 of Bulletin of the Tohoku University Museum, reports the results of
the excavation at the Sozudai site, Oita Prefecture in 2002. It also includes the final interpretation of the Early Palaeolithic
industries found there since 1964 through 2002, analyzed by Yanagida. Re-excavation of the Sozudai site was conducted in
February and March, 2001 (the 6th term research of the site), September, 2001 (the 7th term), and September 2002 (the 8th
term). The original excavation by Prof. Chosuke Serizawa in 1964 was the 5th term. The English summary presented here
also includes a part of the final report of the 6th and 7th term excavations, which was published as the Bulletin of the Tohoku
University Museum, No.7, edited by Prof. Yanagida and Mr. Ono (The Tohoku University Museum, 2007). The excavation
in 2001 (20 days of research for two terms) was supervised by Prof. emeritus Serizawa and Prof. Suto, directed by Prof.
Yanagida, as a joint project of the Tohoku University Museum and Department of Archaeology, Graduate School of Arts and
Letters, Tohoku University. An area of about 36 m* was excavated at stratum 5.

The excavation in 2002 (12 days from September 16 to 27) was conducted by Prof. Serizawa. After basic transactions
such as cleaning, labeling, ordering records of the excavation at Tohoku University, all artifacts and records were analyzed
by Prof. Serizawa himself at Tohoku Fukushi University. He published a preliminary report of the 8th excavation (Serizawa
2003), comparing with his own 5th excavation in 1964. He continued analysis of these artifacts, but to our regret he passed
away suddenly on March 16, 2006. The study of the site came to a halt. In December 2006, his wife Keiko donated all
archaeological materials to Tohoku University, including Sozudai lithic artifacts. Since then Yanagida resumed the analysis,
resulted in the present volume in 2011.

The Sozudai site is located in Hiji-machi township (N33°21°15” - E131°32'52”), Oita Prefecture, Kyushu Island, Japan. The
site is situated at the southwest edge of the basal portion of the Kunisaki peninsula in the northeastern part of the Kyushu
Island, about 11 km northeast from the famous hot spring resort of Beppu. The site exists on a coastal terrace of about 35m
above sea level. It commands a good view of the Beppu bay area. The site is situated on a middle level terrace formed after
the last interglacial period. The location and stratigraphy, as well as lithic technology and typology, led Serizawa to the age
estimation between 100,000 ybp to 120,000 ybp (Serizawa 1982).

The site was re-excavated after an interval of 37 years in 2001. A trench of 3m by 9m was excavated in the 6th term on
a gentle hilltop area along the seashore. It was extended east with another 3m by 6m trench in the 7th term. Lithic artifacts
were found mainly in stratum 5 which is a gravel layer of angular andesite. It is the same layer that Serizawa originally
discovered 425 artifacts and raw material stones. Analysis of tephro-chronology was carried out by Soda to date stratum
5, but the result only indicates a rough time period between 50,000 and 110,000 BP so far. All artifacts and stones except
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andesite gravels were piece-plotted. The results from 2001 season were already published as was mentioned above.

The investigation in 2002 included five excavation grids, the total area being 36 m®. They are AR-07 (3m x 2m), AG-18 (3m
X 2m), AH-18 (3m x 2m), AP-16 (3m x 3m), and Al-12 (3m x 3m) (Fig. 3). A total of 846 stone materials were recovered. They
are, 395 tools and debitage, 95 chunks, and 339 pebbles. OSL dating and tephra analysis were conducted. A monolith (soil
section peeling off) was obtained at the west wall of AR-07. During the analysis, Prof. Li Chaorong of IVPP, China, as visiting
professor of the Tohoku University Museum in 2008, participated in the work of classification and technological interpretation,
with fruitful discussions with Yanagida and Akoshima during his stay in Sendai. Prof. Li extended his analysis of Sozudai
artifacts to a comparative study with the Xujiayao site (Li 2010).

Yanagida and Akoshima also visited Beijing in October, 2009, to participate in an international symposium held by IVPP.
We presented a paper on re-excavation at the Sozudai site in 2001 (Akoshima and Yanagida 2009). During our stay at
IVPP, we had opportunities to observe lithic artifacts from Xujiayao and Zhoukoudian loc.15 for comparative purposes. In
September, 2010, we had opportunities to visit laboratories of Prof. Bae Ki-dong at the Hanyang University in Seoul, and
Prof. Lee Gi-kil at the Chosun University in Gwangju, for comparative research with the Middle Palaeolithic industries in the
Korean Peninsula. The analyses in the present volume, including those international researches, were funded by Grant-in-
aid for Scientific Research, the Ministry of Education, Culture, Sports, Science and Technology of Japan.

Excavation by Serizawa in 1964: Recognition of the Early Palaeolithic culture in Japan

This site was well known as a major Initial Jomon settlement in Kyushu District. The stratigraphic chronology of Jomon
pottery began in 1930s by such scholars as Sugao Yamanouchi and the typological study was then extended nationwide
through 1950s. The site was the type site for the Initial Jomon ‘Sozudai type’ pottery that is a variation of roller stamped
pottery (Sozudai-shiki doki). It also yielded an Upper Palaeolithic industry. The site was excavated four times between
1953 and 1964. It also belongs to the Early Palaeolithic period of Japan, which made the site globally very famous. The
Early Palaeolithic industry was originally excavated by Prof. Chosuke Serizawa of Tohoku University in 1964 (the 5th term
excavation).

He thought the existence of the Early Palaeolithic industry in Japanese archipelago for the first time that parallels the
Lower Palaeolithic cultures in the Asian continent (Serizawa 1965). His hypothesis was based on the artifacts discovered
from the andesite gravel bed covering a Tertiary bed rock at Sozudai. He reported about 500 artifacts obtained both from the
excavation and also from surface collection. Of these, 225 were excavated in situ in trench P in 1964.

According to Serizawa, the characteristics of the Sozudai industry are summarized as follows. The industry is composed
of flake-tools made from prepared cores (“proto-Levallois” technique) and crude core-tools worked from tabular or round
pebbles. Typologically, they were classified into proto-handaxes, proto-ovates, rhomboids, picks, chopping-tools, choppers,
points, discs, prepared cores, flakes, and hammer stones. Technologically, the techniques of alternate flaking and twin-bulbar
percussion are their characteristic features. These artifacts were made in quartz vein and quartz rhyolite. His investigation
compared the Sozudai industry with artifacts discovered from the Fujiyama site and the Gongenyama site in Gunma
Prefecture, which were, at that time, considered to be the oldest Palaeolithic sites in Japan. He concluded that the Sozudai
industry was older than these two sites.

The Sozudai industry exhibits similarity to the Chou-Kou-Tien (Zhoukoudian) Locality 1 in China and the Patjitanian in
Java in three aspects, that is, the technology, the tool form, and the assemblage composition. He thought that the cultural
characteristics of the Sozudai site were clearly included in the Lower Palaeolithic tradition of Asia, and assumed to have the
antiquity of about 100,000 years. Geological interpretation of the locality as situated on a last interglacial coastal terrace by
Nakagawa (1965) supported the archaeological hypothesis.

After the publication of the Sozudai report from Tohoku University, a controversy arose over the Early Palaeolithic.
Although some overseas specialists were in support of the man-made nature of the lithics (e.g., Bleed, 1979), a considerable
number of scholars were in the negative camp, or remained at least skeptical. The criticism included the criteria for
differentiating between naturally broken fracture and artificial technology. There were also difficulties in precisely dating
the artifact bearing stratum, that is, the angular andesite gravel layer. The tentative date of ca. 100,000 years BP, was an
estimate from the coastal terrace formation after the last interglacial transgression (the Shimosueyoshi transgression). Then,
Serizawa continued his research for the Early Palaeolihtic in the north Kanto area, at such sites as the lwajuku site, D locality
(Gunma Prefecture), and the Hoshino site, the Mukoyama site, the Okubo site (Tochigi Prefecture). However, the ‘Early
Palaeolithic controversy’ continued.

In the meantime, the forgery of Palaeolithic sites out of malice by Shin-ichi Fujimura by himself began in early 1970s
beginning with locations in Miyagi Prefecture in such sites as Zazaragi (e.g., Okamura et al. 1983), and spread throughout
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eastern Japan, until its revelation by newspaper crews in November, 2000. Unfortunately, Palaeolithic archaeologists
nationwide could not reveal the infamous acts by Fujimura, to the regret of archaeological societies as a whole. In historical
perspectives, the Early Palaeolithic controversy before 1980 was not evaluated properly because of this forgery period. After
the investigation of the scandal, Palaeolithic archaeologists in Japan are divided in their opinions concerning existence of the
earlier sites before 40,000 ybp.

Stratigraphy

Stratigraphic situations at the Sozudai site in different excavation terms (from 1955 to 2002) are synthesized by Yanagida
(pp.79 - 86). Soil sections are compared (Fig. 68). The basic stratigraphy of Sozudai is represented at sections of grid AR-07
(west wall), and the east wall profile in 6th and 7th term investigation as was described in the previous report (Yanagida and
Ono 2007, pp.9-12).

The deposit was divided into 7 geological strata above the bedrock layer (Stratum 8). Soil descriptions of these layers are
as follows. These are considered to be the basic strata at Sozudai.

Stratum 1 is black silt layer (10YR1.7/1). This layer is surface soil and disturbed.

Stratum 2 is dark brown silt (10YR2/2 — 2/3). The lower part of this layer is a main cultural layer belonging to the Initial Jomon
Period.

Stratum 3 is brown clayey silt (10YR3/3). This layer corresponds to “Black Band” layer which is widely recognized in Kyushu
Island. The top part of Stratum 3 contains a widespread tephra called the Aira-Tanzawa volcanic ash (AT) (24,000 ~ 25,000 yr
BP). Stratum 3 includes lithic artifacts of the Upper Palaeolithic such as blades and backed knives.

Stratum 4 is yellowy brown silt (10YR5/4) which includes sandy silt partially. The layer contains very small quantity of
andesite gravels. From this layer on and downwards there were lithic artifacts of quartz rhyolite.

Stratum 5 is dark yellowy orange (10YRG6/4) silty sand layer with andesite gravels. The cultural industry of the Early
Palaeolithic Age was found. Lithic artifacts were found in large quantity from this layer. However, Stratum 5 turned out to be a
layer of re-deposition.

Stratum 6 is light yellowy brown silt (10YR6/6). The upper part is sandy, and the lower part is clayey. Lithic artifacts of quartz
vein and quartz rhyolite were found within this layer in 2002 (8th term). This stratum is considered to be the original cultural
layer at the Sozudai site. There were refits of artifacts in this layer (AR-07). In the excavation last time in 2001 (6th and 7th
term), no lithic artifacts were found in this layer.

Stratum 7 is yellowy orange layer (10YR7/8) which mainly composed of the clayey quality silt. No lithic artifacts were found
in this layer. The reddish color of the layer suggests the period of deposition after the formation of the coastal terrace (during
the Shimosueyoshi transgression).

Stratum 8 is yellowy orange (10YR8/8) clayey silt. The layer contains a large quantity of weathered andesite of various sizes.
The andesite gravels are generally very soft from weathering. This layer is thought to be the Pliocene bedrock at the site.

Additionally, locations of excavation trenches within the Sozudai site are shown in Figure 67, from 1953 to 2001. The
topography map was from Kagawa and Yawata (1965) and it denotes the hill before the agricultural land alteration for
development of mandarin orange orchard in the site area. So the topography is different from the present day map (Figures
2 and 3). Trenches A, B, C are of 1953 and 1955 dig (1st and 2nd term). Trench KSF1 (by Kagawa, Kamaki, and Serizawa)
and KSF2 (by Kokubu and Sato) were excavated in 1964 (in 3rd term) and reported as belonging to the Early Palaeolithic in
Kagawa and Yawata (1965)). Trenches T1 and T2 are by Tsunoda in 1964 (4th term). Locations of Trench P which was by
Serizawa in 1964 (5th term) and the trench by Tohoku Univ. in 2001 (6th and 7th term) were adapted to the past map here.
The stratigraphy in these trenches exhibits basically the same order. The andesite gravel layer included lithic artifacts of
quartzite rocks (vein quartz and quartz rhyolite).

Re-excavation in 2001 for comparison with the present results

In the excavation in 2001, 2,070 lithic materials were collected from Stratum 1 through Stratum 5. Among them, 473 lithic
materials are considered to be cultural artifacts of the Early Palaeolithic Age. Besides, 1,609 lithic materials are considered
to be natural gravels. The main cultural layer was Stratum 5 which is andesite gravel layer. There are 333 lithic artifacts
excavated from Stratum 5. But upper layers also yielded artifacts which are considered to have originated from the same
cultural horizon as Stratum 5. For details please refer to the previous report (Yanagida and Ono 2007).

Lithic artifact assemblages excavated from Stratum 1 to 5 are summarized as follows: 10 choppers, 9 chopping tools,
1 biface, 6 proto-burins, 15 pointed tools, 9 awls, 6 burins, 4 tranchets, 16 notches, 73 scrapers, 1 base retouched tool,
25 piece-esquillees, 89 cores, and 209 flakes. Their breakdown by stratum is as follows: 2 from Stratum 1, 2 from Stratum
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3b, 33 from Stratum 3c, 103 from Stratum 4, and 333 from Stratum 5 as mentioned above. Artifacts were not discovered
from Stratum 6 in 2001. Typological classification was combined with technological comprehension in the analysis. The tool
assemblage consists of 12 types of tools, and a distinctive characteristic is abundance of small tools. The most numerous
tool type is the scraper. Seventy three scrapers include small tool types. A fan shaped type is noteworthy. Piece-esquillees
were produced by bipolar technique.

Artifact criteria and lithic technology

A total of 846 lithic materials were recovered in 2002, from excavation grids of AR-07 and AG-AH-18. All lithic materials
were basically piece-plotted. The number does not include natural andesite gravels which were numerously contained in the
layer matrix, especially in the case of Stratum 5. The grid AP-16 retained similar stratigraphic situations and yielded a small
number of lithic materials, which is not reported in the present volume. The grid Al-12 had been completely disturbed due
to previous agricultural activities of the mandarin orange orchard fields. Explicit criteria were applied to all the lithics. As a
result, 412 were recognized as artifacts, and 434 were considered as natural stones, or undecided. The latter were excluded
from further analysis of lithic technology or assemblage composition.

Classification criteria of lithic materials excavated in the 8th term basically followed those in the 6th and 7th term
investigation which was already published in details (Yanagida and Ono 2007). In addition for the present volume,
international cooperation with Prof. Li of IVPP and joint work with Akoshima from Asian perspectives brought about a more
objective interpretation. Prof. Serizawa analyzed the artifacts to his last days, and the conclusions here are presented as
inclusive results from all of these efforts.

Differentiation between artifacts and natural stones is based on criteria in the case of reports from 2001 season. Space
here does not allow full presentation of classification processes, but the analytical procedure includes the following criteria;
recognition of naturally patinated surface which is considered as cortex, distribution of the cortex surface on the stone leading
to exclusion of natural cobbles, observation of a fractured surface to recognize conchoidal flake features, comprehension of
each stone as an artifact with special attention to consecutive flake scars - negative or positive, the relationship and location
of these flake scars as opposed to overall morphology, including the natural surface. Simple fracture scars were not part
of the artifact criterion, because a variety of natural processes might produce conchoidal flaking per se. In identification of
individual flaking, the criteria of flake that are bulb of percussion, striking platform, conchoidal morphology of the main flake
surface, etc. are considered.

However, a criterion in the case of chert artifacts from the Hoshino site in Tochigi Prefecture (Serizawa, ed. 1967), that is,
“Hige-jou fissure” (radiating lines on flat planes) was NOT adopted here. The quartzite artifacts from the Sozudai site (quartz
vein and quartz rhyolite as mentioned below) exhibit clear traces of flaking as conchoidal fracture, although the surface of
these rocks is very coarse grained and retains granular surface structure.

There are 79 flakes, 112 chips, and 34 cores in 2002. Flake production techniques are relatively simple. There are two
sorts of production techniques in case of 8th term: single platform core type (59%) and polyhedral core type (41%). The
former is one platform reduction, with one or a few working face(s) to detach flakes. Flakes are basically not elongated. The
discoidal core technique or the 'proto-Levallois technique' in which a final flake is detached from one face, was not found in
8th term, though.

In contrast, secondary retouch technique is characterized by marginal retouch operation. Generally retouch scars do not
extend onto the interior portions of tools. There are also bipolar techniques which are relatively common in all excavation
terms.

In the present analysis, a new category of lithic materials was considered. The category of “chunks” means those
materials which were probably artifacts but the flaking characteristics are not clear. The category was considered as a result
of discussions with Prof. Li.

Lithic raw materials

Lithic raw materials of artifacts excavated in 2002 are basically the same as those in previous investigations. A total of
271 artifacts were identified as to their rock types (Fig. 32). The most numerous rock type was quartz vein (190 specimens).
Quartz vein accounts for 70% of identified rocks. The next numerous was quartz rhyolite (60, that is, 22%). Other materials
are as follows: 4 quartz (1%), 11 agate (4%), 4 rhyolite (1%), and 2 shale (1%). The great majority of artifacts are made of
quartzite rcoks. Quartz vein artifacts usually have white or yellowy white color, and their fracture edges are relatively sharp.
Quartz rhyolite artifacts mostly have brown or light brown color, and their fracture edges tend to be dull.

It is notable that the lithic raw materials are not uniform, but they are composed of several different rock types, testifying
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their man-made nature. Including natural cobbles which were excavated, the raw materials are not from the bedrock at the
site location, or they were not contained in the andesite gravel layer of Stratum 5.

Utilization of rocks for specimens from 2002 season exhibits the same pattern of selection as previous investigations.
Relatively coarse grained materials such as quartz rhyolite and quartz vein were mainly worked, but more fine grained,
siliceous materials such as agate, quartz crystal, were also utilized. There is a relationship between the type of raw materials
and tool classification. Relatively coarse grained materials were used more frequently for larger tools such as choppers,
chopping tools, and bifaces (that is, heavy duty tool category), while fine grained materials were favored for smaller tools
such as scrapers and burins (that is, light duty tool category). The preference is also reflected in the size of cores and flakes
without secondary retouch.

Tool assemblage from re-excavation in 2002

The assemblage composition of artifacts from grid AR-07 and AG-AH18 combined is as follows.

Stratum Stratum 5 Stratum 6 total

Type of specimen

Chopper 1 1 2
Chopping tool 5 1 6
Biface 1 2 3
Pointed tool 1 2 3
Notch 9 9 18
Proto-burin 7 6 13
Burin 10 2 12
Scraper 53 52 105
Piece-esquillees 5 2 7
Flake 54 25 79
Core 18 16 34
Chip 94 18 112
Hammer-stone 1 0 1
Artifact total 259 136 395
Chunk 52 43 95
Pebble 289 50 339

Assemblage composition for each excavation grid is shown in p.33 and p.40 respectively. Cutlural horizons of Stratum 5
and Stratum 6 are considered to belong to the same lithic industry. Combined percentage of artifacts is shown in Fig.34 (p.70),
and that of tools exclusively is shown in Fig.36 (p.70).

Lithic materials except andesite gravels were all recovered and piece-plotted, including natural pebbles. There is a
noteworthy pattern observed here. The ratios among artifacts, chunks, and pebbles show significant differences between
Stratum 5 and Stratum 6, as follows.

In Grid AR-07 from Stratum 5, there were 198 artifacts, 26 chunks, and 151 pebbles.

In Grid AR-07 from Stratum 6, there were 118 artifacts, 34 chunks, and 25 pebbles.

In Grid AG-AH-18 from Stratum 5, there were 63 artifacts, 26 chunks, and 138 pebbles.

In Grid AG- AH-18 from Stratum 6, there were 16 artifacts, 9 chunks, and 25 pebbles.

The lower ratios of pebbles in relation to the number of artifacts are observed for both excavation units. The phenomenon
still needs geological explanation, but it is considered to reflect some differences in formation processes between two cultural
horizons, that is, between Stratum 5 and Stratum 6. We evaluate this as a sign of relatively stable depositional conditions of
Stratum 6 for original cultural layer of Sozudai. There are a small number of refit artifacts in Stratum 6.
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lllustrations and photographs are presented for each category of tool classes. The illustrations are made according to the
Japanese style of drawing lithic artifacts. The Japanese style illustrations are somewhat different from those of French style.
The drawing method was originally conventionalized by T. Matsuzawa in 1960s and then widely adopted by lithic analysts
nationwide. Conventions for flaking features (conchoidal fracture, rings and fissures, platform, bulb of percussion and distal
features) are intentionally expressed in drawings according to the recognition of lithic analyst. Temporal successions of
flaking scars are also expressed in the drawing by crosscutting ring lines and fissures. In the case of Sozudai artifacts, the
raw materials are relatively coarse grained in many instances, but efforts were made to recognize flaking characteristics for
each specimen. In this sense, illustrations and photographs are mutually supplementary in the present report.

Representative tool classes of Sozudai Lower industry

Synthesis of analytical results of four excavation terms (1964, 2001, 2002), from technological and typological viewpoints,
reveals that artifacts of Sozudai are composed of the following classes of tool categories. The classification system was
schematized by Yanagida, but the typology is based on repeated discussions among Yanagida, Ono, Li, and Akoshima, in
addition to revised typological classification by Serizawa until 2006.

Figures 71 to 78 are representative artifacts for each category of tool classes. They are selected as typical tools from
the Lower horizon of Sozudai, that is, from 5th term to 8th term excavation campaigns herein combined. Please refer to the
illustration No. (numbers) for these figures. Here, some noteworthy types are described as major components of the Sozudai
Lower horizon.

Chopper (No.1 to 3) and chopping tool (No.4 to 7)

Choppers are unifacially retouched tools. They were made from pebbles or large flakes. There are two groups, large and
small type. Chopping tools are bifacially retouched tools. They were made from pebbles or large flakes. There are also two
groups, large and small type. Alternate flaking was often exerted to produce the working edges. As the result, the edge
exhibits a zigzag pattern when it was seen perpendicular to the edge line.

Biface (No.7 to 17)

There are large bifacial tools. Some of them can be called “hand-axes”. They share a common typological pattern: the
pointed portion was produced with bifacial retouch, the basal portion is thicker and widest, aspects of natural cortex surface
often remain around the basal portion of the “hand-axe” morphology. There are also “ovate” shaped bifaces. Bifaces are
often characterized by alternate flaking, resulting in the zigzag pattern of the edge. Bifaces are usually large, and they are
heavy duty tool category at Sozudai.

Pointed tool (No.18 to 24)

Pointed portions were produced by either unifacial or bifacial retouch. Pointed tools are small or middle sized.

Proto-burin (No.25 to 30)

A particular type was noticed by Prof. Serizawa and was named as “proto-burin”. A pointed portion was produced with small
retouches on one side and one or a few crude burin blows on the other side. The size varies from middle to small. Originally
he named it as pickaxe shaped (“tsuruhashi shaped”) tool in 1965. However, Serizawa brought a typical specimen to France
to show to Dr. F. Bordes. He suggested the term of “proto-burin”. In 2001 and 2002, a group of this type was discovered and
we recognize that they constitute a tool type.

Burin (No.31 to 35)

Burins at Sozudai are generally small and burin facet(s) is identified.

Notch (No.36 to 40)

A number of notches are found in 2001 (14 specimens) and in 2002 (20 specimens). They are usually small. Notched portion
was produced on flat flaked face or natural face.

Awl (No.41 to 45)

Small pointed part is produced with secondary retouch. Pointed portions are often sharp.

Tranchet (N0.46 to 48) and Base retouch tool (No.49)

Small triangular shaped tranchets are bifacially retouched at the triangle tip. The edge is sharp and straight. We call a
small minutely retouched piece a “base retouched” or “base trimming” tool. The tip part is broken. It is made of good quality
siliceous raw material.

Piece-esquillee (No.50 to 53)

They were made by bipolar flaking. Overlapping step fracture scars are seen on opposite edges.

Scraper (No.54 to 74)

Tools with edge(s) of continuous secondary retouch are classified as scraper. There are many small scrapers of various
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shapes. They are classified into 5 types, according to shape, size, and retouch technique. Scrapers turn out to be the
most numerous type of tools at Sozudai in 2001 and 2002. Serizawa (1965) already noticed small retouched tools, but
he emphasized large bifacial tools. Re-excavations (6th to 8th term) and analysis revealed that this type of small tools,
especially scrapers is an important part of the entire assemblage. Actually, the Sozudai Lower horizon is characterized as a
small tool industry, with some large tools.

Conclusions from four investigation campaigns: synthesis from re-excavation in 2002 and previous results of
excavations in 1964 and 2001

The result of the present excavation (8th term) is synthesized by Yanagida with results from the previous investigations in
1964 and 2001. We conclude from these researches that the Sozudai industry of the Early Palaeolithic in Japan has evident
characteristics as follows.

1. The Sozudai site is situated on a coastal terrace which was formed during the Shimosueyoshi transgression of the last
interglacial period. There is a reddish layer (Stratum 7) on top of the terrace bedrock. There are two artifact bearing strata,
that is, Stratum 6 (light yellowy brown silt) and Stratum 5 (silty sand layer with andesite gravels). It was revealed that lithic
artifact industry contained in stratum 5 at Sozudai (1964, 2001) had existed within stratum 6 in the state of original positions.
Stratum 5 is considered to be a layer of re-deposition.

2. The lithic materials excavated from Sozudai are classified into categories of artifacts (tools and debitage), chunks (man-
made but not clear as flaked products), manuports and pebbles. The ratios among these categories indicate overall man-
made nature of the Sozudai industry. Especially the different proportions of artifacts to natural pebbles between Stratum
5 and Stratum 6 indicate differential formation processes of these strata. However, artifacts from Stratum 5 and Stratum 6
share common characteristics in terms of assemblage composition, secondary retouch techniques, and flake production
techniques.

3. The main raw materials for lithic artifacts were rough surface quartzite rock (quartz rhyolite), and quartz vein. Meanwhile,
utilization of stones such as quartz, agate, chert, and a type of obsidian was not significant. Although the numbers are small,
the use of variable lithic raw materials indicates selection of materials for tools by the inhabitants of Sozudai. There are
differential use of rock types between larger heavy duty tools and smaller light duty tools.

4. It is confirmed that choppers, chopping-tools, and bifacial tools in large size were included in the assemblage. Bifacial
tools include handaxes and crude “proto-handaxes” (named by Serizawa). There is a type of handaxe which retains original
pebble surface, retouched by alternate flaking technique, and maximum breadth being at its basal portion. These large tools
account for less than 10 percent in the assemblage.

5. Furthermore, various kinds of small tools such as scrapers, burins and proto-burins were recognized as an important
addition to the assemblage composition. We think that the small type of tools, especially a variety of scrapers, and proto-
burins occupy an important portion in typological aspect of the Sozudai industry. A particular type of small tools which exhibits
a pointed portion with small retouches and one or a few burin blow is named here as “proto-burin” (Figure 74). Scrapers
include various types such as trapezoidal, fan shaped, and horseshoe shaped. Generally scrapers are in small size.

6. The blanks for tools were mostly flakes. There are elongated flakes and sideblow flakes. Flakes were detached mainly
from polyhedral cores. Some flakes were detached from discoidal cores and prepared cores (including “proto-Levallois type”
by Serizawa).

7. Morphology of flakes is variable, but there are many trapezoidal and triangular products. Most numerous are small flakes
between 2.0 and 4.0 cm. There is a group of larger thick flakes between 6.0 and 8.0 cm whose platform is large and has
salient bulb of percussion.

8. The technique of alternate flaking was an important feature of Sozudai industry. Their results are zigzag patterned edges
when viewed vertically. Also, production of flakes with twin-bulbar percussion was common. Especially, the bipolar technique
was applied to manufacture stone implement blanks in high frequency.

9. Overall feature of secondary retouch on tools of Sozudai is peripheral modification along the edge. Namely the secondary
retouch is restricted to peripheral portions of the blank, rather than covering the interior portion of the tool. Also, there are
many tools, flakes, and cores which retain their natural cortex surfaces.

10. All tools from Sozudai lower horizon which were obtained from excavations in 1964, 2001, 2002 are classified into types.
They are listed here as an assemblage composed of, chopper, chopping tool, biface, pointed tool, notch, proto-burin, burin,
scraper, base retouched tool, tranchet, awl (perforator shaped tool), and piece esquillees (wedge shaped tool). The majority
is of smaller type, so as a whole Sozudai is characterized as a small tool industry.

11. As a result of tephra analysis in 2001, it turned out that the following tephra were contained in stratum 5. Kujuu-
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Shimosakata tephra (Kj-Sm) or Kujuu-Daiichi (Kj-P1), and Kikai-Tozurahara (K-Tz) were included. According to the tephro-
chronology, it is inferred that the Sozudai industry falls to the time period between 50,000 and 110,000 years ago. Soda et al.
(2001) point out that there was Kj-P1 at the top part of Stratum 5 at loc. W, thus the industry is older than 50,000 ybp.

From a comparative examination of stone artifacts so far discovered in Kyushu Island in terms of stratigraphy, typology,
and lithic technology, Yanagida postulates that the Sozudai industry belongs to the period around or before 70,000 to 80,000
years ago (Yanagida and Ono 2007).

In February 13, 2011, an international symposium was held at the Beppu University, entitled “East Asian Palaeolithic
cultures and the Sozudai site”. The symposium coordinator, M. Shimizu emphasized the importance of the Sozudai site as
representative cultural properties for Oita Prefecture. Akoshima, Y. Wada (Hitoyoshi City), Kiryong Kim (Hanyang University)
discussed some common characteristics of the Sozudai and the Ohno sites (Kumamoto Prefecture) lithic industries in
relation to the middle Palaeolithic sites in Korea (to be published by the Beppu University).

Yanagida and Akoshima recognize that the Sozudai industry has some fundamental characteristics which have similarities
with some Middle Palaeolithic industries in mainland China and Korean peninsula. We would like to discuss elsewhere
the characteristics of the East Asian Palaeolithic cultures before 30,000 ybp. from comparative perspectives. Based upon
the analytical results described in the present volume, we think it is possible to establish the Early Palaeolithic Age in the
Japanese archaeological chronology. It is the first stage of our Age Division system when the oldest inhabitants produced
clear traces of their existence in the Japanese archipelago.
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Fig. 16 Chopper (No.1) and Chopping-tools (No.2,3) of stratum5 from the Sozudai site AR — 07 grid in the 8th
investigation
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investigation
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investigation
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Fig.31 Scrapers (No.72), Flakes (No.73 - 74) and Core (No.75) of stratum 5 from the Sozudai site A G - H — 18 grid in the 8
th investigation
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18 grid in the 8th investigation
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KONCRBAATTH%B, PPREETH S, FRHNDbEL
LIcbDThD, TDEA TIFEXKEUNTIHIERESA
EHfERENBHMATERINTWVWBE 21 TDE BT
% (ZREMHEEZ 1997).

F1bERATIEAETEFORFERME L. FTEA

PR 8 REAEFIRE 9

ETMIcBE. —AERRDZERZET DL DIC L TREA
BRI D AR, FTlmabldsif] TlaiLh 24 7,
FORDDELIEREd « e BUTHEET 5, DEIIC. THERL
BUSEERR ] & L2 A TICELT 5 (AR 1966),
B2 TEESHEIEA BEAENEZZ2 L. &
RIBIFEEDS TEICAIE T 2ILET. AN
IABELSHEEoN. EEAIICBAENKE (AT R
AT THB, TDEDARIIFRD cEADEHEICHET 2,
BB TEASREORENECHENLIAsRE LCRETE
&2, TORATEEMBIIMHANEREDE 2 L TH
BENTVBEEATDOLIELT 2 IR 1968), LV
k. INSDEATORMEMIARIGAENSLLERE
TNBTHAD,

425828 (Pointed-Tool)

Brlc, fima ElmIcii< Ko U cmeszkmEins Lic,

B5~8MAETHT LIRERITHR AL GERRT HN
KAILT 3~4mDF A ZXE T ~8mDY A AHhH 5,

B74AK— 18 IEKET. FEGEAEE RELETHE
FIFIT. BEOSOMIICK > TRBEEEEY H LI A%
THh b, FHEED S DEMIIRBEBOEIREISEFZ S,
PNEVAFEDRIER CH B, B5XAEHLT, £E 89 XiF
48 X[Z 405m, B8 124 g,

FB7AR- 19 ISHEREME LIEBOEWV. EHEFDOR
BER CH B, bEANE. ARDEAICK D THMHAHFSN
2500, ENEHBERENZ CERINS, amAlldZDm
DSRBICHABMIEIN. REERH S PREBICH T THELRR
DED, SHEEIE=R LG5, REOARMREEDAERT
HB, BT XAEESBHL, RX68XIE17 X[E 7.1
. =& 1220,

B4 K- 20 IEDEWVRIAKF ZERZME LIERBERTH
%o RBEEIERILEFFAENTICK > THEBBHEREN D,
Fle. RBEHIELAEZ>TVBDH. LIHERIER D, Tin
IEFHET, 15 Z8FD, BES5XNAES5S5BHLT, BE 3.9
X118 7.7 X[E 3.0am, E£ 101.0g,

B4R - 21 IEHFEEME L. RIGSPBICHREIZ/EL
HLUIEABRTH B, a BOLAIL SHTIHERE T, RERBE
ICR D TIHEIN. SBWNEIESHNMEY HENTWS, Gfl
DWIFRIBTHELN, REIBITHALVRBEL D D, BED
AEfERDAR CH D, ESRFEF6BHL, EX 34
X118 2.8 X[E 1.6cm, B 134g,

B4R — 2 3/ NEEREME L, REBEHEEVH LA
B CH D, NEDHFDAKRELHOTEEFT LT AL HEEHE
NEET %, BORHEMICDEWNERETLRT HKREEHH
%o KREBERIL b mOBERED SHEENIZMA WVRIBERNER
REND, REOAEREHLDAERCTHD, F£6 - 71
BEABHL, B35 X527 X/E 16, B2 1350,

274 K — 23 &R DOFREGEEBICOPINRTEE A /E Y H
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LIcREEER CH B, B - BEMEDBI BRI HEIM T H &
TND, FTEBZED L DERIIRBREELZSG L, BSRX
FAEHL, £49 X1§3.7 XE 2.3m, EE 31.09.
F74M- 24 13REOERERME LIEXRIER CH 5, a
EDARNBICKREE Z D H LIcAga Ch b, RBEDE
BRBICKEGDZVRIBEE . TDBDITHAD ZHBRIBDER
B"ENG, &fo. GRAIBRBRGREENTEET 5, bED
FDH 5 DEMDRBERED H 5 NENGRELSTE SN T
%, FTEH (cEH) ICRLAROITBENREIND, &
6 7TRHABIBLE L., RE 46 XIE33 XE22m, &
= 35.80.

7Ok - 27> (Proto-Burin)

FORDE 5 KABEREDH T, COABAEL Y 7 £leld.
BT AREFHRLIEEDTHS (FFR 1965), 1976 &
FEALLTEBRITRIL R=KEOF. RV REEHNSTDES
oW 7ok -Ea7lry) EMRTEEHRINE
EDTETHD (FHR 2003), FB6~8KAEDELHTD
WCs I7ab a7y oFEE—8LTERIN.
AECHTOABNEBICH L THEREINE (WIH /N
2007), 7Ok - Ea7UINCDWVWTIE TEY 7 ), TEEE
FaEss] & L2 1965 FICREEH LIEXEARX TCHBHN T
TEIRLTHABTEICT B,

[THA+—HAb,BE-T+HE TCIThNcEKEDE =N
BEOEW. YHADRTELSRIITEEINZG:R=D 1
BOEY I Tholz, £lee TORENEDASETBHZ
BZ+HOFRHICHE ST, | HmDORILERBEDHL SEE
STEDTERVASELTELEL. ZORDIZE D
TISRENTIENAE S Z T NIEDE, PiEY—EDLE Y
I Tholce BEZRAEEHZTHEHN10TBDH NI,
EvoENSABICHTHIEEDERAONEREZIEL
TEfzd. BEERNTHLSHE TS EDTEREY Y
DI, WETIE2 3AULEICEZELTWS, kBB
&, BKEDOAREARZRETHEDIEL. ColcTDE Y
TTHBENSTLIEBLE LNGEL, EvrEWnDSE
FRlic K > THELIZASBIE. TNSDORIEODBED SIE
S5NTWVW3, LTeh>TaREBO—BIEIBAEmERELD
L. TOOHTHETHS, BHEIE=AFEZE L. EI
X0 BEHE L Eililg, TimabldFmicKRERATY 7 -
TLAF I mEN. (EICISIEREICT EHVRIBHED
WG BH. £llETI—T 1 7ICEHDVRBEE A .
=%f8179 %, Ax EEHhLHDE. HehHI/ =D
FEaBiRTtEsd, AEOTHMHEHARICEE Yy 7 &EWbN5
AaslEdiE{EnEnbh. F - R—=RiEE7 72 (EBE
B2 -1EE) O—JFRELE LTE Y I EEX TWVWBIZETH S,
BHEA=ZAFEHZWNEMIFE TH BT ENZT I TEER
TNTVW3, AOESE— MR RAMSR) Aot LizA
SBRDENICE. vy ERUEEAE S DABRHINRIREE L

B & I

THREINTWS, BOEDSEIE. MEEEKEEHE

CREAZBVLLNTEY, MELHCEY VERET S &
WOBRITEFEINRNETHA D] T5IT. FRDE 5 X
BERET Iy U EldBgEass] & L3RI\,
K& BREHERBN T B

E74X—25 (S 5—1965 —HA2_E S 23) FEBED
AEAEESR, ARRERICLE L TLEHAPPERL T
BRELCTHBHD. TIUIEMDBERLNSTHAD, & 54
CUFA—NIb. BAM3T YV FA—FIL. BAET 34
U F A=Ky INEBEADAEERNTWVS, a@D
EEDIKEEBREHIDOI > THY . EHEERAHSKER
ATV L TLAFITHHA B RHICEHEDA Ty -
TLAFVTICELBDHBDESNT NS, bEIEFRHLS
THEIENEILY ., ZOELSHBICKELGHBENER
S5NTW5S, ZiFEER) . LEHSH TFNE> TIED
MORBEmA G S ATWD, BREIBABOFZITIICHEN
B7)—T A4V TICEDVRBETH D, ALE LEH S H
& BBRENZERELT (EE669)

EBI4X—26 (S 5—1965 —F&FES22) || #amh
54814 BICRIBIN ., BEBBEZETHARMENTH
O, EBREONBRIEO—LRDENI—T 1 >V JICED
NTWBEHLSTHBES5 L, O—T 1 VT DEHLEE LT
oI iE BREBEDEBLTZARDOIHLNDZNTWNS, 5 5.85
T F A=V BAMA0 Y FA— ML, BKRE 425
TUFA=NIb, aBEDIEIHELAHS. BRIOICEH D
THI8EYFA—NIVDATY T+ TLAFTDEND
Do ZOEEI25 v F A= MNUFEDHFEH &L, E=H
DTZEDVRBENLH LTV D, bEDFIEAEDZ
KEBDIEABEOBAREm CHIHN. TNidamDTEICH
FATWB, Ev oD TEHARENG. LAGBIHEIEY
HELHITERTHS (EE769).

B 74— 27 (S5—1965 —AzES 22) £2 8 20 H.
| ISHASFEIBSNCREIINNEERN TH B, ABEDK
REZ2ARREN, EROEIFEM, 5605t FA—
ML, BAMA49 LV F A=V, BRRE33 LV FA—
Ml TNEEROAEZEMELTHY . amDARERD.
bEDOTHEBIEBEATMDEE CH D, a@md EFIHITIEH
BYARECRVDRBEEmARXI L TWLWBH, E<ITaEELE
HEHNWVEOSIERTY T TLAF UV ITRHFSN. FT
DPASNTZELDICE 2T WD, amEimapDARAIL S LM
WHIBEEAANRHT L T Z&H 5N 5, BUDERIZCE
DNHRICBIHELNTHY. bEAAIK ZFROZER
BICE D> TWB, £, AMEEHSHBE, TTICHZ
FROKICNHADH Y. TSICaBmMESRICBEHWVED EICE
CEDVKBHBDFHESHEND, BID_FEEFEHAEH D
TWABH. FEDINTCIEEOBERmE & H Sk NIk,
INEEY I EEZBTENTES, IBEXTTC. 23EUE
FESRENTWVWD, KETIF 94 FA—FIbe w/INE38
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T FA=KNIV 6V F A= MILVEIEOEDHZ, H
EOMITEEF—ELTHY., FEICKEGRATY - 7L
A+ T7RETTH>C. MELEEHDE DY, ZDRIT
HEZEDVRHBICKEITER TS, ol BlEED
&, BledH s ERIBASBROFL T ZREBREEE5, £y
vEC 2Ty (BAT)) EDRBEIEENFNDHE LG,
R—FRITENiE, E2 50 DOFHEILT TITE ZBKEEPSE
=BKERICBWNTETON TS EWVNOID L, TDXOKE
EZLHFINBZDTHA2D.] BDEG6 - 7 RAERS
Tld. 7B k-271> (Proto-Burin) & Lfcagsid. [E
ZITNCTHEE T 2R EOLERICAETAI#EES B, kT
BIDE CER 1IN W RIBER D A TE LB KD A 2R
LEREL. Bl (Wl /N8 2007),

—H. BEWABRBRITDOWVTUE. FEICHRD MEHE
T —7)UNo503) (FER 2003) TRl icnfEzRu#%Ic,
ELWEM ZERES VL. BOEL. BERNELSEHD
IR LClE#FzlcnfELAES L, 7Ok - a7 vid.
F6 - TXAETESBHLS6R. BESXAETCESEDL
5108, BE6EHLL4EDAREINTLS,

FBI4K—2813%E6 - 7TXFAAEFESBHEL, AEFRED
HELLBAOEAEEME LIEAEETH D, bED LI
HONBMABEBREOH#EEZ @S LT, a@mic 18D
MEVIBEANINTWVS, TORIBEREIZFEERIROFIB &~
FOTHY. ARDBAHAELEINTWVS, ZEHDH
BAIL 109 ETH B, EBAIL a @mICTEOmERLIH S H
AL, EHFDRUBRHNNTNS, BT 88 XIE 565 X
B 5.0, B8 23950,

FT74K— 2913586 - 7TXAEHLT, AXARIFEORE
FIREETH2MEIFDAEMELZE > TS, bEICIEAE
BE1ROFBEHLESN. TNETEE L TREEID a®E
ICKEBHBANFEEN TN D, amD LimIcEH S DR
Bt S HIDVEBEEVARIBE DN IRE T O FROJBEE (i
DD 1 EIDHEICKSEDEHMTEINS, il
LRI EEENMER SN TWS, BILDTcDICEDER
LTW2, —EOHEAIZISETHD, 554 XIE32
X[EE 2.5, B 3099,

B 74K — 30 [ FHEEEORBAEME L0 - B2
7 ThB, BREOAEBEmEEAMICHERL TWL5,
bEICHRDEWRAT  JamEFTEmE LT, amflic
XU EOHEVWEBELNEEN TV D, EEBMAELREE
AR, BlLICE ETFHSDIHICEVRIBEENERR I NS,
EIMFES S BHLT, BENG IO 27 THB,
EE 73 1§51 XE 42m, B 7659,

e 7Aak-Ea27) B 5~8RNBAETEEICE
RENTHY., BXEET FTBHELIOASBEHDRFHMAZ RS
—DDEEL LTHEFRBELTHEERL,

% TR A2% (Burin)

HRVBEOWRRIBEZ LA T/ NED AR Z AT A
BRELfce 7Ob-Ea7 ) EIFZOREDHLEEKRE
THREZD, BRATIFARE 1~ 2mADBNDEDH S,
3~4mDINELDELH B, BATIFARIEEO6 - 7 KA
FABDL 1 RHORREEINTLS,
EBMAECIEESBHL S 4D HT,

E5H-311F586 - 7TXRAEESELEL. =AFDF
Fa#ME L UL SBEIORBEICE > THEZEMR L.
T Ih oWERABEZ L A TR T s, BREDARKE
SRS, B 27 XME27[EX 09m, ELE6.79.

FBISH—-321F86 - TXHBEESEBHL. NAREZSE
T2/ NEDEZITIR A8 Th 5, BEHDHLFFZHRME
T2, —HOER LIFTEL SHERRIEZ LA TV, B
BOARREMDOAR CHD, E5BEL. 22 XIE17
XEE 13m, BE 580,

ESK—-331FE6 - TXABEESEHLT, NNEDEH
DHZHHFZZ=ME L TWD, BRI LITED Sk 5
EAATCRAITIR AR CTh 5. BRITIEICREEBRIIBERD
BRIND, REOAXRMERA. &< 33 XIE25 XE
18cm, EE 1350,

F5M-34FE8XAEDE S BE L, BRI AR
TH b, FREIHITIBL TS, FAOITEERDREmAIC
2XDMEVBKRIBEDEN TS, BE 1.7 X1E 1.9 X
EE 1.1, E=E 289,

B5HM- 35 EESTEHAE S BE L, NEDORFZR
ME LA/ VRO I Ag CTh 5. R OARAIRIC
KIGERD SHRVIERRIBENTE SN TS, T ORIBEIERE
EERRBEE o C WD, BEAICEAEE MMIH S DORIE
EH#bND, &E 26 XR50 XE 1.7m, EE 957,

/v F (Notchs)

BlO—8ICMATE B ZER LIchesx /v F & L
F6 - T RFEODESBHLS 148, FESTAETDS5EH,S
F1 R 6BHLSIRNEREINTNS, BKEBHD./ v
Fl&. BRE. H5WVIETHOKREGTRIEE TEA I NIZE
MERIT, MATEHEEIEY B LTcERENZ DR E LTIE
BEND, 2~ 3mAkDINEDERENBICT, FIZZEDA
TRILAIN=IZRNTEDEL,

FE75K— 36 IXMAAEICEBAEZRT LN L. POKXFE
DAEREME LI/ v FTHD, —HMDOKEFFE#EIC
o TR INBDORRICIF. —WOHATRBEED
HREIND, COAEENTIECDHD, £6 « 7XRAEE
5BHT, RE 64 XIg56 XEX 53m, BE 162.89,

F75K - 37 INEBEAROEEREME LI/ v FTH
%, FIRICAE T 2—HRO2RBREHMELNERINDS, &
DFBRICITFMO TREODAREHA RSN S, BAEE R
BEEOIEITAEILOETHD, £6 « 7 XFABDESBEH
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T, BEE 30 XME24 XE 22m, E£ 16.19,

B75K— 383 NET. RGFHPEVE=AFZZ2L
RIFEMD ./ v FTho, BAEZITEE LIcRBEEIC
KO TR ENTBDDOHFRIC—MDM AT/ NE GRIBER
HNERREND, TOAEIL108ETHD, H£6 - 7 AR
ES5BHT. BX 14 X1818 XE 1.5m, & 379,

F75K—- 39 FEEmICBAEZR L. NEOAEZZERA
LIc/ v FTHAD, LIKICRET ZHMORBERHEIZR
EN. COEDD S v FOAFICHEE LK D, TOBEIEF
107 ECTHb, B6-7XFEESEHL, RE 34 XIMIE39
XE 1.7, EE 21.89,

575K — 40 [ EFRIGHPEVE =B Z 2 LIcRIF DFT
ERIC. MARHIBENESRSD 5N D, LImDBDEIE. B<
NERISGAROEEN. TOHRREIC—HDOARE L MATLR
FHNEOSND, COAEIFBIETHD, F6 + 7TRAE
Ho5BET, RE32 X142 X[E2.2m, FE 529,

H#AcA2E (Awle)
TRIMITICE D TERE LIEEDEEY B L Icmas s Hn
fgad Uiz, 4RFEER. RT LA /N—DREEL Y —E& L2

BABDLS 1 RHEIFINTWS,

EBI5H—-41E NEDRRZRME LR ARTH
%, BEERAIOITEEBICIFZERBEIC K > THREINHIK
DREEDH 5N, REODARIREHDAIE CH 5, B 6 -
7TREBASSBEE, EX 1.6 X114 XE0.7cm, EE 157,

575 KM — 42 (FRELR F OFTERAICEALD S SN T
Zhe L. #ERDOTmEZ/E) B LA CHS, HEDA
HREHDABR THD, F6- 7 NAELS5BEL, RE36
X8 3.6 XE 1.0cm, &£ 1039,

EB75 K- BT NMMERNR ER=ME LIcH#EARRTH
%, a ERIO—ERDICRIBIZREMIOMmEN. FiREbl#
ROK\EHAEEIHLTWD, HEIELLERBEOAMHAAN
SNTW%, $6 - 7RFABESEL L, RE23 XMIE1S
XE 1.0cm, EE 2449,

EISH— 44 TR EREME LIc#E AR CH S, #EIK
DFHEBIEFRZERIBEIC K > TRBINTWSD, HLLER
BOaMHANSNTWS, £6 « 7XHABESELE L,
RE 30 X822 XZE 1.3m, EE 6.89,

F75HM— 45 FEARICBRAEZZ T DEVRIFDEME
BoOTWB, EFICKRBEBROMEIHIMESN TS aEDA
REAICHED GO RFE L. PPMATWNS, ARitaR
DEBCH2.H6 7 THEES5BHL RKE 31 XIE3.6.X
/= 1.95cm, B 1829,

S>> x (Tranchet)
IR E=AEE 2T 2/NEDARE ~ T2 T &M
LTzo IEBBINRIA (BN T IO ERHNTH D, H6 -

% It

7T RFEDESBETHELEL TS,

E75K— 46 RO FE=AZET 2/ NEDORRTH 5,
HEAIHDRA . MABIFITYERSNTWS, EMEGD
28 - BOmEORLDICIFAO GERBENER I NS, b
m (BEm) OEZANCIEIREMEZAITEHNEET 5. A
IIERBOEENMERAEINTWS, £6 - 7T XHEEL4E
Ht, ZE 16 x18 1.8 X[E 0.7cm, EE 1.9g,

BI5H— 47 TR BEE=AFEZEET 2/\FED b+
SUVITHB, AEIIRBEDAREAZHA L. mEC
EENTRBEIC K O TEREIN. TOAENS4ELRIBT
HB, MELDICRIREHBHI LI DO THRIABZ SNTHY.
BEAIER2, aMEREDAREE, $£6 « 7 RFAES
5BHTL, && 26 X813 XE 09m, E= 3.5,

B75HN— 48 [T AERME LicmmEICBAE AR T /I
SV TTHD, EHOITICTHEET SFAICEbmE (B
AmE) NEWRIBEEINA. TnETEE LT amicEn A
HBEAEIN TS, MALICHRREHBEAINZ. FIR
HNEZSNTWVWS, EEAISHAZERBICK D THEEEE
B, WD W =ZAZE2TLPPEHFDH LA TH 5B,
B6-7 GHESE S BT, AMITARE. &E 3.2 X182.2
X[E 1.2cm, E= 899,

EIINTI /SR (Base trimming-Tool)

£6 - TROFETTI mER TN, £5BHL.

B75H— 49 FEMICHERBERLICAR TH D, B
EAINTEF L. SWmENTEL TV SARBEEZ 5N D,
Bt LIEEDODRVWAEMAYBEWVLLNTWVS, £E 20 X18 18
X B 0.8cm, B 264,

M. B Ui/ hEaRSEBIEEL LI REDARRE.
A/ DEERLIEEDHZL,

¥H.A28 (Piece-esquillee)

X9 % ZALDICPEERRRIBED B E T 5 At = BT A
& Lfe, MBRBEDEROSNS, £6 - 7« BROFAET
HKE I, BERIBENRET D50EH 5 ZDICHlD
Lize £ - FRmEO—ELDICZENZNIEERRRBENZRET
5B (aE—5 75K — 53) L. ZNHZ s FicH5 NS5 (b
¥ 75— 50, 51, 52) TH5,

AY LA 18— (Scraper)

BESRPFAEDHRS CTlE. XV LA/\—HBICDT. —DD
BEE LTI BIFonzh ofce LH L. BWXHIT/N
FRRZEZME LIEasRICEE L. XL DT EH1EHH
ITNTWB, ThicENnE TREZ, Z2VF A=
CHSEVDINEHIERPHIENS T+ - ARIESNTWS, T
nolEHoL LN ZERSENEL > TEHEIND
TlEEL, KUKFEOARREEOET W, BIEHE LTE
CleDTHADEEZOND, LH L. TEHICIENRIA
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THSE, MIREEZXHEEORESEZEDEAEHY . BE
Z. S FA-MIVOINARBIABEVLLONET LB ERE
ELELCTEGSEW ) EEERHLTEY.. BXKEERICK
TE2~3mETBROD/NERF EENER=ME LIEZRINT
LIcASEDEEISCEIBLTWLS (FR 1965), D%,
EEFE TBARAOBARRI &, BEXkETBAERED
HRERICX T LAIN—DEFEEZHS ML TWS (FR
1982), HBO6~8RDBETIZAYT LA/N\—BHALBEHE
Nicfesd, FrclcsaiEs LTaEmaIclRy Eif. #hka
BN Lz,

T Tl MRFEAEHREME L. BOITZRINIHERE LT
MENTWEAEBEATLAIN—ELTHEL, K&
EFa/\—PFattry - hv—wgm«T$RT%%o

BB TBASREORENT/ NEASRB TH S,

B6 - TRAEETIEAY LA IN—DIRE A~ CICH4E
L. CEZEISICT ~58IClD LTz, B3 XRAETIEH
fzlcD - EfEAENMLTe 556 - 7TXAETIE. E3ET
58 BA4BTIS R, E5BTIES3 aHEL, B8R
FAETIEESBTS3 R FOOBT mhHEL

IR, A~EBOFHICDOWTEET .

AR “RNIOEET A RMNTICK Y. HIEBHKREIR
EETBHEHD, RESRICHENT NI T HAERHI THH UL
DHFHTH %, BEFERDILIFEDORFHEMITHEINT
W5, BEIEICHEAZKR Y. RERAZL1/— (B76 K
—55~60), AFHIFEE - BN 15mBTERDEDNEFET
BH. BE 20~ 30, 1@ 1.5~ 25mUL FOFEHAICZ 5
195, Tle. EBRDOR Y LAN—ITHNTHET. &
FOMERERT, REDAMHZL, EMIFHFDOBIEH
KEL, RBHREFBRDEREZTT, —H C. BRAEZR
TEDHDEL,

F76 K- 54 IFHNVEDAMZRWNTE Y. MREREM
ET B, HADARNIB KOKRBLDEEY &5 TBICTR
MIAEEIN. PBPHERBIROIIEIEY H L TWLD,
EMHFOFTENERIND, 56 - T RABTESBHL.
EE 26 X822 X®KE 1.6am, E= 7.99,

E76 K— 55 FHWVEDAMERWTE Y. RBILOR K
EEMEL. MEODERERT %, S[REDORMR A ORI
HICERT 5D, PPEFTHEILIDMIDEEHN/NEL,
E6-7TXHABRSBHLT, BE 27 XIg 1.6 X&FAE 1.2am,
B5479,

76 K — 56 (XA DREIROIBEHF T 5. 1BILED/N
AT LAIN—Th%b, REOEME[FER, £6 - 7%
BESEHL, BE 13 XIB 1.7 XRKE 0.6em, BE 149,

76 M— 57 I$SEFOFREHFDEBITHz > TR
THABEENTWS, AALDERFDDEYD &5 ZDHHED
EBR B, MEDITAEINERINTWVS, REOAMZEFER,
BO-7TRFAEESBHL, EE 56 XIE50 XHFKE 2.1cm,
B8 5139,

BRI 8 RFEMARRE 83

F76X— 58 (FMAERME LTH Y. BEEDED ICHD
HBIAMIZRL. REROIBLEIEVHL TS, HE
DIAMEHEWNBREZK T, £6 - 7TARAELSSEBEEL. E
& 23 X826 X&RKE 1.3m, EE 6.2,

£76 M— 59 (FLEBHUEFOFER A ZRME LT 7
FOXRiggE —ARICZRE LR\ EE LI R T L
AIN—TH %, REPIEAHEES>TWVD, FEROFKRH
BRZ29 25, ZXNITIFHAOEARALSHEENTWNS,
FESMAEABSBHELE, £E 5.25 XIg 4.85 X HFAF 2.4,
E= 350,

F76 M- 60 A LIEAMERBWNTHEY.,. HFERM
ET B, KESHNET H5—FDICTEIIRD D 2 PH xR HE
KOAE &) H L TWDB, FIFOEEAICZRINT Z 5
LIERT LAIS—=TdH %, ATDRARDC 4 BORHZH
DEEORERTCH D, BESXFAEESEBHL, BRE 7.0 X1E
5.7 X K[E 2.0m, EE 67.79

F76 M- 61 (FEFCOAFLORLRAZREME LA
TLAIN—TH%, HAFDRHED—EHNZRE LIzHEBE S
D, BEEA (b) DS OREBRIBICK > THEHEREIN
TW3, TOAEE COBEELTHELTVSL. A&
DRI LA IN—ITELLTHY. A*EUEBE{(& 525
TELTED, AEBITENEGEFT %, B@E (am@) E8
ZNEIE L =N ON %Hﬁb\%@iu%ﬁb‘ﬁﬁﬁéhéo 8L
BE5BHE, RE S50 Xig57 XEE 20, EE 67.79,

B . —(lDITER T 2 XN T &L THEBHEMRE
N5, Ffe. ABEHICGLEEN=ZAFEZET 5, 24
DFERSBREZE2T %, BEAV LA/\—, £6 - 7 X5
BECTEBEZEET A/ NEDRX T LA IN\—EICDOWVWTHED
RIS DWW CHID < HE LTz,

FBI6R—- 2 IERBEOAEMZERBWNEDRA Y LA /18—
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B 72 PkaEPE A% WEMIA3 (No8~12)
Fig. 72 Bifaces (No.8 ~ 12) excavated from the Sozudai site
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%73 FkeEMt A mEiNITAss (No.13~17)
Fig.73 Bifaces (No.13 ~ 17) excavated from the Sozudai site



ROBFNKEEIE 8 RIBEH TR

off

B 74 BEkEEMH A8 R8EE8 (No.18~24), YAt a1771> (No.25~ 30)
Fig. 74 Pointed-tools (No.18 ~ 24) and Prot-burins (No.25 ~ 30) excavated from the Sozudai site
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50c

$£75 BkEEME T A BRTIAEs (No31 ~35). /v F (No.36 ~ 40) . #Aass (No4l ~45) k= >3/ 1 (No46
~48), EENMIASE (No49). 7HERASE (No.5S0 ~ 53)
Fig.75 Burins (No.31~ 35). Notchs (No.36 ~40). Awls (No.41 ~ 45) Tranchets (No.46 ~ 48). Base trimming-Tool
(No.49) and Piece-esquillees (No.50 ~ 53) excavated from the Sozudai site
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£~ 56c 5

876 BkEESE TR A7 LA/ — (No.54 ~74)
Fig. 76 Scrapers (No.54 ~ 74) excavated from the Sozudai site
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£77 PkeERt T Ass A% (No.75~ 86)
Fig. 77 Cores (No.75 ~ 86) excavated from the Sozudai site
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F78K BkoEMEtEAZE A (No.87 ~100)
Fig.78 Flakes (No.87 ~ 100) excavated from the Sozudai site
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BEENMR1K—-1 BKEEHD=ES
Plate1-1 Distant View of the Sozudai site

BENR1K—-2 BKEESFOEBFERE
Plate1-2 Marine terrace of the Sozudai site
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Bk 2-2 AP-16 FAEY U v K kR 2-3 AL-12 7w R#EES U v R

BhR 2-4 AP-16 71w RAvEE BhR 2-5 AL-12 71w REagE

SEMMR 2K FKEESESRFEX (FUwy FAP— 16, AL—12)
Plate 2-1 Excavation (Grid AP — 16, AL — 12) at the Sozudai site in the 8th investigation
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AR-07 F4ER1 AR-07 JtEE

AR-07 H4EEIA
RS S

AR-07 PEEE AR-07 Fa&E

BEEMMR 3N BKEGENFESIFEX (V) v K AR —07)
Plate 3 Excavation (Grid AR — 07) at the Sozudai site in the 8th investigation
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AR-07(5 &) ®H 5

AR-07(6 /&) AR-07 1t (6 /&)

AR-07(6 /&) AR-07(6 /&)

AR-07(6 /&) AR-07(6 /&)

EERRAN SXKEEHE 8 RBEEXDOHTMKRE (VY FAR—07, £5E. £6E)
Plate 4 Lithic artifacts in stratum 5,6 excavation (Grid AR — 07) at the Sozudai site in the 8th investigation
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A

BEENMRSN—1 BXKEETESHAEKORERS (Vv K AH—18)
Plate 5-1 Excavationin progress (Grid AH — 18) at the Sozudai site in the 8th investigation

EERRSM—2 BKEENE 8 RAEXORIER R EBEMRSM—3 BKSEDE 8 RFAEBXDEEE
(Z71)w FAG—18) (Z71)w K AH —18)
Plate 5- 2 Excavation in progress (Grid AG — 18) at the Plate 5- 3 South section showing the strata (Grid AH —

Sozudai site in the 8th investigation 18) at the Sozudai site in the 8th investigation
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AG-18 ERE¥

AG-18 FakE AH-18 5B

BEMhR 6 BKEEME 8 AKX (VU FAG- AH —18)
Plate 6 Excavation (Grid AG - AH — 18) at the Sozudai site in the 8 th investigation
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AH-18 (5 8 ) mEM T AZEDHTRR AH-18 (5/8) BEans

AH-18 (5/8) FEb'H

AH-18 (5 &) AH-18 (5EF)

BEXhR 7 BKEEME 8 MFEXDOHE IR (VU K AG - AH — 18)
Plate 7 Lithic artifacts in stratum 5,6 excavation (Grid AG + AH — 18) at the Sozudai site in the 8 th investigation
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FHERRSK—1 RKEEHOR FMcHDEF BERRENM—2 BXGEPOE Md S BFEDARIE
Plate 8- 1 Coastin going of south the Sozudai site Plate 8- 2  Aquartz-Vein found in the coast in going south of the Sozudai site

BEM—3 FKOEYESKEEF6BELENOSEELFaL>Y T - by—)b (285X 513 )
Fig. 8 — 3  Excavated Chopping-tools from of stratumé corresponding at the Sozudai site in the 5th investigation

B8M—4 BKGEHEO6 -7 RBELSEEADSHELEFaLEY T - bv—)b (158 X 16.6m)
Fig. 8 — 4 Excavated Chopping-tools from of stratum5 at the Sozudai site in the 6 + 7 th investigation



BBk 9 FXEEHFESNAE FaL>T - bv—)L(No5200,6310,5573)
Plate 9 Chopping-Tools (N0.5200, 6310, 5573) excavated from the Sozudai site in the 8th investigation
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B EMKR 10 EKEENE 8 NFFAE mmEIMIARE (No.5173,5601,5613)
Plate 10 Bifaces (No.5173, 5601, 5613) excavated from the Sozudai site in the 8th investigation




PIKEEYE 8 RFEMIRE

6107
(AG * H18)
I

BEEXR 11 BKEEPE 8 WA 48828 (N0.5609, 5707, 5885,6107). /v F (No.5680, 5497, 5579, 5466)
Plate 11 Pointed-tools (No.5609, 5707, 5885, 6107) and Notches (No.5680, 5497, 5579, 5466) excavated from the Sozudai site in the
8th investigation
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BEERXR 12 EKEEHE S IFE YAt - 277> (No5167,6358, 5384, 5602). FEZITIH A28 (No.6356, 5495 )
Plate 12 Proto-burins (No.5167, 6358, 5384, 5602) and Burins (N0.6356, 5495 ) excavated from the Sozudai site in the 8th investigation
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5467
(AG - H18)
6 &

BEEMXAR 13 FKEEEE 8 AR A L+ /N— (No.5467,5273,5510, 5821, 5114, 5660, 5592)
Plate 13 scrapers (No.5467, 5273, 5510, 5821, 5114, 5660, 5592) excavated from the Sozudai site in the 8th investigation




BEERNR 14 FKEEEE 8 MFHE A L+ /N— (No.5604, 5599, 5574)
Plate 14 scrapers (N0.5604, 5599, 5574) excavated from the Sozudai site in the 8th investigation
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5598+5975
(#8)

BB 15K SKEEHESNAE X7 L1 /1— (No5650,5761,5299,5598), % L /31— (N0.5598) & & LTzRIF (N0.5975),
c. AR (No.5598+N0.5975)
Plate 15 scrapers (No.5650, 5761, 5299, 5598),scraper (N0.5598) and refitted to flake (N0.5975) excavated from the Sozudai site in the
8th investigation
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B EMhAR 16 BKEERE 8 MFAE  RA (No.5525, 5759, 5568, 5759, 5767, 5401, 5247)
Plate 16 Flakes (No.5525,5759, 5568, 5759, 5767, 5401, 5247) excavated from the Sozudai site in the 8th investigation




a

5105
(AG - H-18)

BEERXR 17 BIKEEDE 8 X#AE  FA (No.5519,5105, 5569)
Plate 17 Flakes (No0.5519, 5105, 5569) excavated from the Sozudai site in the 8th investigation
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BEHKXR 18 PKEEYE 8 XA A% (No.5059, 5508, 5836, 5616, 5219)
Plate 18 Cores (N0.5059, 5508, 5836, 5616, 5219) excavated from the Sozudai site in the 8th investigation
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BBk 19 EKEGENE 8 MFHE A% (No.5383,6333)
Plate 19 Cores (N0.5383, 6333) excavated from the Sozudai site in the 8th investigation




BEERXR 20 BKEEYS S NAE mmMIAa2s (AR 72-8~12 « KR 73-15)
Plate 20 Bifaces (Fig.72- 8~12 - Fig.73-15) excavated from the Sozudai site in the 5th investigation




BEERNR 21 EKEERNE 5 AT LFERs (KA 74-20), A~ - 2771 > (KhR 74-25,26) . A% (KR 77-85 - 86),
Plate 21 Pointed-Tool (Fig.74- 20), Proto-burins (Fig.74-25, 26) and Cores (Fig.77-85, 86 ) excavated from the Sozudai site in the 5th
investigation
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Table 1. Observation of tools from Sozudai site in the 8th investigation

No. Pno. Grid Strutum coorc)l(inate coor;(inate EIe(v:];mn S-;I;Z?:ien?efn Sub Type Material

1 5580 ARO7 5 85.6771 -56.7896 25.6958 Chopper Quartz Vein

2 5659 ARO7 6 85.1938 -56.7494 25.5800 Chopper Quartz Vein

3 6310 ARO7 5 - - - Chopping-Tool Quartz Rhyolite
4 5328 ARO7 5 84.9548 -55.9083 25.7693 Chopping-Tool Quartz Vein
5 5571 ARO7 5 86.5292 -56.6404 25.6148 Chopping-Tool Rhyolite

6 5278 ARO7 5 85.4325 -56.4470 25.7533 Chopping-Tool Quartz Vein
7 5573 ARO7 5 86.3710 -56.7417 25.6431 Chopping-Tool Quartz Rhyolite
8 5200 AGH18 6 45.5570 -38.7640 26.0133 Chopping-Tool Quartz Vein

9 5173 AGH18 5 84.5110 -55.9643 25.8113 Biface Proto-Handaxe Quartz Vein
10 5613 ARO7 6 84.8986 -55.8645 25.6214 Biface Disk Quartz Rhyolite
1 5601 ARO7 6 85.3566 -56.0297 25.6831 Biface Disk Quartz Rhyolite
12 5609 ARO7 6 84.8460 -55.7579 25.6238 Pointed-Tool Agate

13 5207 AGH18 6 46.0781 -38.4501 25.9794 Pointed-Tool Agate

14 6107 AGH18 5 - - - Pointed-Tool Quartz Vein
15 5322 ARO7 5 85.1697 -55.6919 25.8019 Notch Quartz Vein
16 5213 ARO7 5 84.4576 -55.9260 25.7684 Notch Quartz Rhyolite
17 5397 ARO7 5 85.9875 -56.7762 25.7038 Notch Quartz Rhyolite
18 5579 ARO7 5 85.8486 -56.6857 25.6697 Notch Quartz Rhyolite
19 5497 ARO7 5 84.7916 -56.1154 25.7223 Notch Agate

20 6343 ARO7 6 Notch Quartz Rhyolite
21 5493 ARO7 6 85.1027 -56.1470 25.7376 Notch Quartz Rhyolite
22 5640 ARO7 6 85.1424 -56.2002 25.6140 Notch Quartz Rhyolite
23 5762 ARO7 6 85.4916 -56.5644 25.5302 Notch Quartz Rhyolite
24 5768 ARO7 6 85.1615 -56.2893 25.5299 Notch Quartz Rhyolite
25 5590 ARO7 6 85.1247 -56.7505 25.6215 Notch Quartz Rhyolite
26 5680 ARO7 6 86.1904 -56.6229 25.5931 Notch Quartz Vein
27 5563 AGH18 5 45.3227 -35.5328 26.7774 Notch Quartz Vein
28 5540 AGH18 5 45.2545 -35.6560 26.8640 Notch Quartz Rhyolite
29 5792 AGH18 5 43.7923 -35.9590 26.8244 Notch Quartz Vein
30 5823 AGH18 5 43.4772 -35.1823 26.8778 Notch Quartz Vein
31 5878 AGH18 6 44.3180 -35.7697 26.6836 Notch Quartz Rhyolite
32 5883 AGH18 6 43.8492 -35.7551 26.6484 Notch Quartz Vein
33 5495 ARO7 5 84.9532 -56.1137 25.7409 Burin Quartz Vein
34 6357 ARO7 5 - - - Burin Quartz Rhyolite
35 6356 ARO7 5 - - - Burin Agate

36 5386 ARO7 5 85.1128 -56.6609 25.6672 Burin Quartz Vein
37 5216 ARO7 5 84.5776 -56.1259 25.7505 Burin Quartz Rhyolite
38 6352 ARO7 5 - - - Proto-Burin Quartz Rhyolite
39 5304 ARO7 5 84.6960 -56.2684 25.7064 Proto-Burin Quartz Rhyolite
40 6358 ARO7 5 - - - Proto-Burin Quartz Vein
41 5384 ARO7 5 84.7672 -56.6455 25.6745 Proto-Burin Quartz Vein
42 6359 ARO7 5 — - — Proto-Burin Quartz Vein
43 5526 ARO7 5 85.5274 -56.4793 25.7040 Proto-Burin Quartz Vein
44 5184 ARO7 5 85.7679 -56.7591 25.7818 Proto-Burin Quartz Vein
45 5637 ARO7 6 85.2564 -56.0374 25.6047 Burin Agate

46 5734 ARO7 6 86.2670 -56.8604 25.5679 Burin Quartz Vein
47 5641 ARO7 6 85.2714 -56.1246 25.5739 Proto-Burin Quartz Vein
48 5676 ARO7 6 85.9069 -56.6685 25.6084 Proto-Burin Quartz Rhyolite
49 5602 ARO7 6 85.1394 -56.0289 25.6763 Proto-Burin Quartz Vein
50 5656 ARO7 6 85.4738 -56.5318 25.6393 Proto-Burin Quartz Vein
51 5476 AGH18 5 44,5998 -35.2958 26.8984 Burin Quartz Vein
52 5477 AGH18 5 44,9320 -35.3303 26.9318 Burin Quartz Vein
53 5623 AGH18 5 44,6534 -35.6353 26.7784 Burin Quartz Vein
54 5548 AGH18 5 44,6854 -35.2686 26.8964 Burin Quartz Vein

¥ Xcoordinate, Ycoodinate, Elevation [CEEEDZWVWHD(E Y v RET—HELTRY HI(F5,
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L(:rit)h ?x\?:; Th(l:qkmn)ess W?gg)ht M:t:/'\;al Coltex Joint tBe'ZEL?; Brokenness

88.4 88.6 54.2 354.1 Flake O X X

103.6 103.5 54.8 299.0 Pebble O X X

77.4 67.5 455 221.2 Pebble O X X

88.6 62.0 43.0 217.3 Pebble O X X

102.5 101.6 73.8 567.5 Pebble @) X X

101.2 64.6 57.0 327.6 Pebble @) X X

105.0 78.6 40.0 273.2 Flake O X X

77.4 60.5 29.5 1415 Pebble O X X

107.7 81.8 64.8 320.9 Pebble X X X

714 82.0 43.0 178.9 Flake X X X Side

66.1 61.0 417 158.4 Flake X X X

25.4 19.4 18.0 4.0 Flake @) X X

31.0 26.0 13.1 9.3 Flake @) X X

59.2 44.8 16.8 35.7 Flake @) X X

23.0 20.7 14.2 4.9 Flake @) X X

50.0 336 21.0 31.4 Flake @) X X

32.8 23.8 13.8 7.6 Flake O X X

36.0 35.0 28.0 412 Pebble O X X

14.8 14.4 7.4 15 Flake O X X

41.0 405 21.2 32.9 Flake @) X X

47.0 31.2 13.6 20.2 Flake @) X X

25.8 19.6 17.1 5.6 Flake @) X X

30.0 21.0 228 15.7 Flake O X X

67.2 29.4 29.0 48.0 Flake @) X X

24.1 22.4 16.8 9.5 Flake O X X

63.4 66.0 37.0 43.1 Flake O X X

785 63.6 435 ? Pebble O X X End Side

25.8 19.6 17.1 5.6 Flake O X X

39.4 39.0 24.0 29.6 Flake O X X

28.0 24.4 22.0 16.9 Flake O X X

52.2 49.2 12.8 25.2 Flake @) X X

59.4 48.2 32.2 49.9 Flake @) X X

19.9 19.3 9.0 2.4 Flake O X X End Side

29.2 18.6 18.4 8.2 Flake O X X

25.8 20.6 17.2 9.5 Flake O X X

49.2 39.1 18.0 29.1 Flake X X X

28.9 24.0 14.2 7.1 Flake @) O X

62.7 32.4 24.6 42.4 Flake @) X X

61.0 48.3 22.4 56.8 Flake @) X X

476 325 24.0 35.2 Flake O X X

61.5 54.5 37.4 1115 Flake @) X X

43.0 41.4 22.0 49.2 Flake (@) X X

72.4 41.0 439 915 Flake O O X

49.0 24.0 28.1 38.3 Flake O O X

26.2 234 17.0 12.4 Flake O X X

45.0 22.0 24.4 17.4 Flake O X X

46.8 50.4 32.8 426 Flake O X X

43.6 35.0 26.4 30.0 Flake O X X

50.0 45.0 32.0 54.3 Pebble O X X

456 32.4 77.6 38.9 Flake X X X

50.0 37.8 21.6 36.6 Flake O X X

17.4 19.4 11.4 28 Flake O X X Center L

31.8 30.6 13.6 14.5 Flake @) X X

428 24.0 19.8 13.0 Flake X X X
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Table 2. Observation of tools from Sozudai site in the 8th investigation
No. Pno. Grid Strutum coorzl(inate coor;(inate Ele(vr;a];mn SZZZ?;; Sub Type Material
55 5536 AGH18 5 44.4031 -35.1576 26.9519 Burin Quartz Vein
56 5167 AGH18 5 45,6007 -38.4638 26.0605 Proto-Burin Quartz Vein
57 5875 AGH18 5 44,2586 -35.5094 26.7195 Proto-Burin Quartz Vein
58 5507 ARO7 5 84.9665 -56.6180 25.6612 Scraper C2 Quartz Rhyolite
59 6332 ARO7 5 Scraper Cc2 Quartz Vein
60 5393 ARO7 5 85.6432 -56.7325 25.7363 Scraper Cc2 Quartz Vein
61 5512 ARO7 5 85.2475 -56.2991 25.7352 Scraper Cc2 Quartz Rhyolite
62 5509 ARO7 5 85.1312 -56.4438 25.6977 Scraper C1 Quartz Rhyolite
63 5274 ARO7 5 85.1134 -56.5572 25.7199 Scraper C3 Quartz Rhyolite
64 5389 ARO7 5 85.3608 -56.7216 25.7327 Scraper C3 Quartz Vein
65 5351 ARO7 5 84.5980 -55.9613 25.7162 Scraper C1 Quartz Vein
66 5299 ARO7 5 85.0320 -56.2428 25.7498 Scraper D Quartz Vein
67 5385 ARO7 5 84.7443 -56.6931 25.6731 Scraper Cc2 Quartz Rhyolite
68 5519 ARO7 5 85.4847 -56.9869 25.7081 Scraper C3 Quartz Vein
69 6312 ARO7 5 - - - Scraper A Quartz Vein
70 5296 ARO7 5 85.3853 -56.2468 25.7903 Scraper D Quartz Rhyolite
71 6325 ARO7 5 - - - Scraper Cc2 Quartz Vein
72 5510 ARO7 5 85.2403 -56.6067 25.7027 Scraper A Quartz Vein
73 5273 ARO7 5 84.9104 -56.5839 25.6903 Scraper B Agate
74 5174 ARO7 5 84.4317 -55.9783 25.7777 Scraper Cc2 Quartz Vein
75 5279 ARO7 5 85.3663 -56.4172 25.7837 Scraper Cc2 Quartz Rhyolite
76 5673 ARO7 5 85.9757 -56.6804 25.6526 Scraper Cc2 Quartz Rhyolite
7 5407 ARO7 5 86.4011 -56.6391 25.7080 Scraper Cc2 Jasper
78 5323 ARO7 5 84.8387 -55.7269 25.8000 Scraper Cc2 Jasper
79 5375 ARO7 5 84.8922 -56.5263 25.6810 Scraper C3 Quartz Rhyolite
80 5298 ARO7 5 85.0471 -56.2968 25.7432 Scraper Cc2 Quartz Rhyolite
81 5300 ARO7 5 84.8554 -56.2122 25.7434 Scraper Cc2 Quartz Vein
82 5487 ARO7 5 84.9188 -55.8193 25.7326 Scraper Cc2 Quartz Vein
83 5237 ARO7 5 85.1537 -56.1089 25.7682 Scraper Cc2 Quartz Vein
84 5283 ARO7 5 84.8035 -56.4784 25.7091 Scraper Cc2 Quartz Vein
85 5366 ARO7 5 84.9902 -56.2063 25.7458 Scraper Cc2 Quartz Rhyolite
86 5378 ARO7 5 85.2262 -56.1130 25.7715 Scraper A Quartz Vein
87 5272 ARO7 5 84.6458 -56.6788 25.7125 Scraper Cc2 Quartz Rhyolite
88 5267 ARO7 5 85.8161 -56.7815 25.7365 Scraper B Quartz Vein
89 5246 ARO7 5 85.3693 -56.5899 25.7586 Scraper C2 Quartz Vein
90 6314 ARO7 5 - - - Scraper C1 Quartz Vein
91 5711 ARO7 6 85.0978 -56.1794 25.5546 Scraper Cc2 Quartz Rhyolite
92 5765 ARO7 6 85.2084 -56.4695 25.5157 Scraper C1 Quartz Vein
93 5773 ARO7 6 84.8009 -56.8301 25.5292 Scraper c2 Quartz Vein
94 5607 ARO7 6 84.9279 -55.8018 25.4735 Scraper C1 Quartz Vein
95 5770 ARO7 6 85.0740 -56.2426 25.5264 Scraper C3 Quartz Rhyolite
96 5589 ARO7 6 85.1533 -56.6821 25.6294 Scraper Cc2 Quartz Rhyolite
97 5757 ARO7 6 85.7899 -56.8809 25.5603 Scraper D Quartz Rhyolite
98 5772 ARO7 6 85.0673 -56.1790 25.5443 Scraper Cc2 Quartz Rhyolite
99 5605 ARO7 6 84.9084 -56.1331 25.6552 Scraper Cc2 Quartz Rhyolite
100 5769- D ARO7 6 85.2377 -56.2825 25.5305 Scraper C2 Quartz Rhyolite
101 5769- @ ARO7 6 85.2377 -56.2825 25.5305 Scraper B Quartz Rhyolite
102 5727 ARO7 6 85.5596 -57.1352 25.6068 Scraper Cc2 Quartz Rhyolite
103 5660 ARO7 6 85.1495 -56.8967 25.5471 Scraper E Quartz Vein
104 5646 ARO7 6 85.2166 -56.3272 25.6422 Scraper Cc2 Quartz Vein
105 5679 ARO7 6 85.8818 -56.7912 25.6161 Scraper C1 Quartz Vein
106 5606 ARO7 6 84.8775 -56.2942 25.6600 Scraper C1 Quartz Vein
107 5761 ARO7 6 85.5506 -56.4872 25.5328 Scraper D Quartz
108 5716 ARO7 6 85.3889 -56.0591 25.5217 Scraper Cc2 Quartz Vein
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BEKEIEES 8 ReBEMRRE

L(frr:rit)h mf:; Th(l::::)ess W?gg)ht M:t:/'\;al Coltex Joint ?;Zgrlf; Brokenness

49.0 40.0 23.8 61.7 Pebble O X X

73.1 51.0 42.0 67.7 Pebble O X X

63.2 34.6 34.2 76.5 Pebble O X X

19.6 18.4 13.0 4.6 Flake @) X X

425 34.6 17.8 25.4 Flake O X X

44.9 426 20.5 21.7 Flake O X X

344 24.2 17.4 13.9 Flake X X X Platform Side
488 37.9 14.0 24.9 Flake O X X

32.0 322 16.2 17.3 Flake O X X Platform L
46.2 32.0 23.1 26.4 Flake O X X

42.1 38.4 23.8 42.1 Flake X X X

62.4 55.0 28.0 104.8 Flake X X X

51.2 39.2 18.0 37.2 Flake @) X X

64.5 53.0 26.0 110.6 Flake @) X X

55.1 438 27.0 59.8 Flake @) X X

44.0 40.0 22.4 38.1 Flake X X X

34.1 39.8 18.8 27.7 Flake O X X End Side
51.1 443 20.6 47.2 Flake X O X End Side
32.8 27.1 15.8 11.9 Flake O X X End Side
415 39.0 20.6 32.0 Flake @) X X

426 31.4 20.0 27.1 Flake @) X X

715 26.2 19.0 28.2 Flake @) X X

30.8 23.8 18.0 13.4 Flake @) O X

18.5 16.0 9.6 2.5 Flake O X X

47.0 32.8 14.0 24.2 Flake X X X End Side
22.2 215 14.6 6.4 Flake X X X

76.5 57.0 22.0 87.0 Flake O X X

52.4 59.4 42.4 105.8 Flake O X X

316 30.0 23.8 21.7 Flake @) X X Center Side
48.0 418 22.4 45.0 Flake O X X

19.8 20.4 7.2 46 Flake @) X X

46.5 415 16.0 30.3 Flake @) X X

26.8 15.2 16.8 5.9 Flake O X X

39.4 33.0 224 26.8 Flake O X X

40.0 17.1 14.1 8.0 Flake X O X

37.0 39.4 15.6 21.3 Flake O X X

485 34.8 22.1 35.6 Flake @) X X

42.4 37.0 22.2 51.4 Flake @) X %

216 20.2 10.4 3.2 Flake O X X

26.3 31.6 21.2 16.3 Flake O X X

26.0 25.6 12.6 6.4 Flake O X X

26.1 20.1 11.8 5.7 Flake O X X

315 24.0 14.8 9.5 Flake O X X

20.0 17.6 7.1 22 Flake O X X

22.0 20.8 10.8 3.8 Flake X X X

26.2 23.8 15 5.1 Flake O X X

20.2 19.8 14.8 5.1 Flake @) X X

28.3 24.0 16.3 10.1 Flake @) X X

49.9 52.6 19.6 47.8 Flake X X X

33.6 20.2 12.4 10.2 Flake @) X X

32.6 31.1 17.0 16.9 Flake X X X

24.8 14.8 8.4 2.4 Flake X X X

36.2 37.0 22.6 9.9 Flake X X X

42.4 36.2 16.4 20.6 Flake X O X
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Table 3. Observation of tools from Sozudai site in the 8th investigation
No. Pno. Grid Strutum coorc)l(inate coor;(inate EIe(v:];mn S-;I;Z?:ien?efn Sub Type Material
109 5690 ARO7 6 86.1935 -56.8018 25.6105 Scraper A Quartz Vein
110 5592 ARO7 6 85.4400 -56.4624 25.6395 Scraper E Quartz Vein
111 5713 ARO7 6 85.0817 -56.0554 25.5624 Scraper C1 Quartz Vein
112 5600 ARO7 6 85.4013 -56.1132 25.6451 Scraper D Agate
113 5664 ARO7 6 85.8236 -56.6527 25.6467 Scraper Cc2 Quartz Vein
114 5595 ARO7 6 84.7193 -56.5339 25.6276 Scraper C2 Shell
115 5729 ARO7 6 85.9199 -57.0001 25.5970 Scraper C1 Shell
116 5502 ARO7 6 84.6739 -56.4116 25.6615 Scraper C1 Quartz Rhyolite
17 5756 ARO7 6 85.8277 -57.0214 25.5744 Scraper A Quartz Rhyolite
118 6345 ARO7 6 - - - Scraper C1 Agate
119 5617 ARO7 6 84.8509 -55.8188 25.5752 Scraper Cc2 Quartz Rhyolite
120 5598 ARO7 6 85.1985 -56.2783 25.6773 Scraper D Quartz Vein
121 5774- (D ARO7 6 85.9087 -56.5771 25.5189 Scraper C1 Quartz Rhyolite
122 5774- @ ARO7 6 85.9087 -56.5771 25.5189 Scraper C1 Quartz Vein
123 5650 ARO7 6 85.4377 -56.4357 25.5962 Scraper D Quartz Rhyolite
124 5731 ARO7 6 86.0831 -56.7526 25.5674 Scraper C3 Quartz Vein
125 5604 ARO7 6 85.0483 -56.3037 25.6388 Scraper B Quartz Rhyolite
126 5614 ARO7 6 84.8944 -55.8014 25.6061 Scraper Cc2 Quartz Rhyolite
127 5599 ARO7 6 85.2304 -56.2305 25.6626 Scraper C3 Quartz Rhyolite
128 5662 ARO7 6 85.3709 -56.4453 25.5643 Scraper Cc2 Quartz Rhyolite
129 5612 ARO7 6 85.0615 -55.9528 25.5807 Scraper C3 Quartz Vein
130 5777 ARO7 6 86.0861 -56.6626 25.4960 Scraper C1 Quartz Vein
131 5771 ARO7 6 85.0373 -56.1996 25.5513 Scraper C1 Quartz Rhyolite
132 5517 ARO7 6 85.4876 -56.6373 25.6946 Scraper Cc2 Quartz
133 5686 ARO7 6 85.3241 -56.3204 25.6161 Scraper Cc2 Quartz Vein
134 5574 ARO7 6 86.0548 -57.0149 25.7204 Scraper C1 Quartz Vein
135 5719 ARO7 6 85.3050 -56.3421 25.5582 Scraper Cc2 Quartz Vein
136 5870 AGH18 5 44.3906 -35.7443 26.7300 Scraper C1 Quartz Vein
137 5164 AGH18 5 44.8891 -38.4877 26.0604 Scraper Cc2 Quartz Vein
138 5466 AGH18 5 44.8939 -35.6317 26.9103 Scraper C3 Quartz Rhyolite
139 5114 AGH18 5 45.1437 -37.9987 26.3179 Scraper Cc2 Quartz
140 5820 AGH18 5 43.9391 -34.4655 26.9524 Scraper C1 Quartz Vein
141 5535 AGH18 5 44.9961 -35.0247 26.9379 Scraper Cc2 Quartz Vein
142 5821 AGH18 5 43.9096 -34.5861 26.9391 Scraper C1 Quartz Vein
143 5576 AGH18 5 85.8746 -56.9420 25.6638 Scraper C1 Quartz Vein
144 5111 AGH18 5 45.3167 -37.6846 26.2349 Scraper B Quartz
145 5546 AGH18 5 44,9767 -34.5393 26.8856 Scraper C1 Quartz Rhyolite
146 5564 AGH18 5 44,3241 -34.8140 26.9085 Scraper Cc2 Quartz Rhyolite
147 5168 AGH18 5 46.0245 -38.2844 26.1494 Scraper Cc2 Quartz Vein
148 5107 AGH18 5 45,3321 -37.4016 26.3334 Scraper C1 Quartz Vein
149 5543 AGH18 5 44.2722 -34.5351 26.9658 Scraper C3 Quartz Vein
150 5544 AGH18 5 44.5086 -34.9014 26.9863 Scraper C1 Quartz Vein
151 5133 AGH18 5 45.3727 -38.9759 26.2017 Scraper C1 Quartz Rhyolite
152 5893 AGH18 5 45.5313 -35.7400 26.7762 Scraper Cc2 Agate
153 5904 AGH18 5 43.5151 -34.6023 26.9111 Scraper Cc2 Quartz
154 5139 AGH18 5 46.2048 -37.6865 26.2961 Scraper Cc2 Quartz Vein
155 5565 AGH18 5 44.6755 -35.2905 26.8151 Scraper A Quartz Vein
156 5467 AGH18 6 44.9979 -39.1927 25.8581 Scraper A Quartz Rhyolite
157 5194 AGH18 6 44.8203 -39.1192 25.9321 Scraper D Quartz Rhyolite
158 5885 AGH18 6 44.0078 -35.7742 26.5906 Scraper A Quartz Vein
159 5889 AGH18 6 44.4993 -35.5208 26.5199 Scraper C2 Quartz Rhyolite
160 5708 AGH18 6 45.6800 -38.9866 25.9227 Scraper Cc2 Agate
161 5190 AGH18 6 45.3096 -38.8470 25.9570 Scraper Cc2 Quartz Vein
162 5192 AGH18 6 45.0925 -38.7644 26.0038 Scraper A Quartz Vein
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L(:rit)h ?x\?:; Th(l:qkmn)ess W?gg)ht M:t:/'\;al Coltex Joint tBe'ZEL?; Brokenness
43.0 425 22.8 27.0 Flake X X X
21.4 215 11.2 4.1 Flake O X X
55.4 37.0 26.0 40.7 Pebble O X X
34.1 33.3 19.0 34.1 Pebble @) O X
45.0 43.0 19.0 420 Flake @) X X Center Side
16.0 15.4 5.4 1.4 Flake O X X Dublle Side
18.6 14.0 21.0 9.9 Flake O X X
27.7 23.0 19.6 9.9 Flake X X X
17.0 15.2 76 2.1 Flake X X X
20.0 15.8 6.0 1.8 Flake X X X
30.5 22.4 8.5 5.6 Flake X X X Platform Side
56.8 52.2 31.0 81.3 Flake @) X X
39.8 35.0 19.4 29.8 Flake @) X X
31.8 38.2 17.0 Flake X
51.0 47.7 28.6 49.8 Flake O X X
44.8 38.2 31.0 37.9 Flake O X X
67.2 62.1 35.3 132.9 Flake O X X
41.1 22.0 19.0 13.7 Flake O O X
76.5 52.4 32.1 89.3 Flake X X X
75.2 61.5 31.1 141.6 Flake @) X X Platform L
49.1 29.0 20.5 235 Flake @) X X
74.8 59.0 36.0 145.2 Flake O X X
458 38.0 13.8 22.2 Flake X X X
56.5 46.0 38.7 106.6 Flake @) X X
71.0 56.5 35.0 109.2 Flake O X X
67.0 72.1 34.7 153.0 Flake O
39.5 36.4 22.0 28.1 Flake O X X
455 32.3 28.5 43.4 Flake O X X
31.8 33.2 19.4 28.0 Flake O X X
40.7 30.8 20.5 21.7 Flake O X X
39.0 40.2 23.7 47.3 Flake O X X
49.8 37.8 28.1 455 Flake O X X
33.1 25.2 18.0 22.0 Flake O X X
60.0 48.2 24.2 61.3 Flake O X X
104.4 52.8 38.0 190.4 Flake X X X Center Side
56.4 54.0 28.8 86.2 Flake O X X
53.0 53.2 20.8 50.6 Flake @) X X
51.0 34.0 27.0 Flake @) X X Side
50.4 57.1 20.1 67.7 Flake O X X
50.0 47.0 34.4 84.3 Flake O X X
32.0 23.4 13.5 9.7 Flake O X X
27.6 16.0 10.6 4.7 Flake @) X X Center L
52.6 40.7 15.4 30.8 Flake O X X
61.0 486 29.5 71.6 Pebble O X X
24.6 21.4 13.8 8.4 Flake @) X X
34.6 25.8 29.8 14.0 Flake O X @) Center Side
48.9 34.8 21.1 27.7 Flake O X X
55.6 52.0 26.0 62.8 Flake X X X
45.2 38.0 23.4 44.1 Flake O X X
82.0 55.0 17.8 63.0 Flake X X X
449 41.0 18.6 40.0 Flake O X X
16.5 25.4 7.0 1.8 Flake O X X
445 46.0 21.1 495 Flake @) X X
57.4 50.8 31.0 84.4 Flake O X X
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Table 4. Observation of flakes from Sozudai site in the 8th investigation

No. Pro. Grid Stratum coorzl(inate coor;(inate Ele(\lr:§lon Raw Material L(?:righ \évr;?rﬁ? Th(lri::;%s W((Elgg)ht Fali:lr;g
1 5063 AR-07 5 86.1516 -57.0937 26.1215 Quartz Vein 102.0 74.6 43.6 251.6 96
2 6311 AR-07 5 - - - Quartz Vein 23.6 36.8 10.3 10.1 77
3 6308 AR-07 5 - - - Quartz Vein 61.4 56.5 28.6 65.6 98
4 5314 AR-07 5 85.2296 -56.0616 25.7883 Quartz Vein 32.9 31.0 13.6 15.0 105
5 5666 AR-07 5 85.7075 -56.8415 25.6969 Quartz Vein 41.9 49.3 28.2 49.8 93
6 5505 AR-07 5 84.5313 -56.4957 25.6801 Quartz Vein 38.0 54.0 215 36.7 78
7 5244 AR-07 5 85.4219 -56.4751 25.8088 Quartz Vein

8 5257 AR-07 5 84.9583 -56.7214 25.6785 Quartz Vein 42.0 44.0 215 445 86
9 5682 AR-07 5 86.1305 -56.7277 25.6473 Quartz Vein 25.7 31.6 18.0 8.7 109
10 5668 AR-07 5 85.8843 -57.0800 25.6439 Quartz Vein 39.3 46.5 12.2 271 88
11 5247 AR-07 5 85.3822 -56.6448 25.7516 Quartz Vein 45.8 32.2 21.1 24.2 103
12 5249 AR-07 5 85.0838 -56.3087 25.7936 Quartz Vein 27.9 324 10.6 9.1 93
13 5265-1 AR-07 5 86.0613 -56.9384 25.7758 Quartz Vein 35.2 30.8 12.0 7.8 124
14 5302 AR-07 5 84.7252 -56.4157 25.7152 Quartz Vein

15 5266 AR-07 5 85.9484 -56.8153 25.7497 Quartz Vein 48.2 55.0 284 78.1 90
16 5418 AR-07 5 86.2207 -56.8896 25.7035 Quartz Vein 36.2 23.0 20.4 22.8 114
17 5238 AR-07 5 85.1350 -56.1401 25.7619 Quartz Vein 42.7 21.0 15.4 14.7 86
18 5394 AR-07 5 85.7175 -56.8319 25.7388 Quartz Vein 40.8 25.2 21.6 17.5 96
19 5229 AR-07 5 85.1225 -55.7885 25.8285 Quartz Vein 24.4 354 215 15.8 91
20 5514 AR-07 5 85.3726 -56.4151 25.7190 Quartz Vein 36.5 21.8 17.3 9.2 119
21 5523 AR-07 5 85.5226 -57.1640 25.7095 Quartz Vein 447 42.5 21.0 334 76
22 5227 AR-07 5 84.9868 -55.8077 25.8243 Quartz Vein 28.6 114 15.0 5.5 89
23 5962 AR-07 5 - - - Quartz Vein 26.1 18.0 17.5 5.7 96
24 5355 AR-07 5 85.0227 -55.8354 25.7702 Quartz Vein 30.4 42.6 18.0 21.3 85
25 5265-2 AR-07 5 86.0613 -56.9384 25.7758 Quartz Vein 33.6 23.6 26.0 11.8 109
26 5401 AR-07 5 86.3492 -56.9435 25.7353 Quartz Vein 73.5 63.5 35.2 129.5 94
27 5525 AR-07 5 85.5043 -56.4937 25.7036 Quartz Vein 58.1 70.0 25.0 93.2 91
28 6330 AR-07 5 - - - Quartz Vein 64.5 65.0 37.5 159.7 94
29 5674 AR-07 5 86.0312 -56.7584 25.6323 Quartz Vein 43.0 54.2 34.0 98
30 5319 AR-07 5 85.2313 -55.6480 25.8151 Quartz Vein 36.8 37.1 20.3 102
31 6324 AR-07 5 - - - Quartz Vein 37.6 51.0 19.5 92
32 5587 AR-07 5 85.6353 -56.9746 25.6786 Quartz Vein 64.5 43.0 28.0 50.6 107
33 5726 AR-07 6 85.6635 -56.7130 25.5392 Quartz Vein 68.0 52.5 26.8 934 103
33 5759 AR-07 5 85.5860 -56.6240 25.5292 Quartz Vein 37.0 31.6 14.4 124
34 5681 AR-07 6 86.2142 -56.7916 25.6185 Quartz Vein 34.0 32.6 10.4 115 109
35 5758 AR-07 6 85.5379 -57.0356 25.6043 Quartz Vein 26.0 34.8 10.2 6.9 88
36 5732 AR-07 6 86.1307 -56.7383 25.5934 Quartz Vein 44.0 56.4 34.8 66.8 98
37 5581 AR-07 6 85.6829 -56.8767 25.7283 Quartz Vein 69.0 76.4 34.8 91.8 17
38 5739 AR-07 6 86.6226 -56.7111 25.5604 Quartz Vein 36.1 28.1 14.4 11.2 83
39 5737 AR-07 6 86.4843 -56.4691 25.5524 Quartz Vein 39.0 32.8 20.5 21.0 98
40 5767 AR-07 6 85.2027 -56.3051 25.5283 Quartz Vein 37.0 255 18.2 11.0 91
41 5677 AR-07 6 85.8494 -56.6800 25.6044 Quartz Vein 34.8 244 22.8 16.9 88
42 5733 AR-07 6 86.1871 -56.8085 25.5722 Quartz Vein 36.2 238 15.4 9.4 110
43 5738 AR-07 6 86.5652 -56.6730 25.5589 Quartz Vein 33.0 20.8 13.7 9.7 108
44 5652 AR-07 6 85.1585 -56.4008 25.6098 Quartz Vein 47.2 39.2 17.2 214 87
45 5498 AR-07 6 84.5806 -56.1746 25.6965 Quartz Vein 22.0 27.0 17.0 7.3 72
46 5721 AR-07 6 85.4333 -56.4708 25.5201 Rhyolite 345 30.0 19.0 15.6 80
47 5715 AR-07 6 85.2724 -56.1999 25.5331 Quartz Vein 17.0 18.4 10.2 2.4 105
48 5492 AR-07 6 85.1445 -56.1147 25.7329 Quartz Vein 48.0 57.0 22.0 51.3 97
49 5725 AR-07 6 85.6138 -56.6370 25.5309 Quartz Vein 46.0 37.8 10.1 15.3 112
50 5638 AR-07 6 85.3369 -56.0708 25.5885 Quartz Vein

51 5720 AR-07 6 85.3424 -56.4792 25.5633 Quartz Vein 53.0 37.0 22.0 35.2 112
52 5976 AR-07 6 Agate
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Position of Formation of dorsal scars Striking platform Point of . . i Damage
maximum oot applied F;rrln”;)f Te:’mmal Blpglgr fll\lllkc.ro
thickness | | I jmjivc J Width | Thickness number Formation | force u relesase |technic| flaking| pogition | Direction
A 1 1 10| X 71.1 58.1 1 Plain M Salient Step X X
B 1 X | X 33.0 9.4 1 Plain M Salient Hinge X X
B 1 O | x 38.6 14.0 1 Plain L Salient | Feather X X
A 1 O] X 20.0 6.3 1 Plain M Salient Step X X
A O 0 48.2 22.4 1+ N Plain M Salient Step X X
A O | x 53.8 225 1 Plain M Salient | Feather X X
Platform Side
C 1 X | X 31.0 20.3 N Nature M Diffuse Step O X
A 2 X | X 31.6 18.1 N Nature M Salient | Feather X X
B 2 1 X X 28.8 12.2 1 Plain M Salient Hinge X X
C 2 O] X 16.5 15.1 N Nature M Salient Step X X
C O X 29.0 10.0 N Nature M Salient | Feather X O
B 1 2 1 1 X | X 13.8 8.6 1 Plain Le Salient | Feather X X
Platform Side
A 11 O] x 56.4 26.4 N Nature L Salient Step X X
B 2 O | x 18.0 20.0 2 Prepared M Salient Step X X
B 2 |2 10| X 10.0 15.8 1 Plain M Diffuse Step X X
A 1 O | x 22.4 10.2 N Nature M Salient | Feather X X
B O | x 30.6 15.6 N Nature R Diffuse Step O X
A 1 1 O | x 21.7 16.2 3 Prepared R Salient | Feather X X
B 1 O | x 33.0 19.6 N Nature M Salient | Feather X X
B 2 O] X 10.8 13.5 N Nature X X
A 2 O] X 13.4 8.4 1 Plain Re Diffuse Step X X
B 1 O] X 34.8 6.0 1 Plain M Salient | Feather X O
B 1 1 10| X 10.6 13.6 1 Plain M Diffuse Step X X
B 3 O | x 425 36.0 1 Plain M Salient | Feather X X
B 2 1 1 X | X 42.0 13.0 2 Prepared M Salient | Feather X O
A 1 1 1 O | x 65.5 29.0 1 Plain M Salient | Feather X X
C 1 1 1 1 X X 44.4 36.0 1 Plain L Salient Step X X
O | x 26.5 15.0 1 Plain M Diffuse Step X X
c O] x 428 21.7 N Nature M Diffuse | Feather | X X
B 2 X | X 15.2 8.1 1 Plain M Diffuse Step X O
A 1 O x 32.7 23.0 1 Plain M Salient Step X X
A 1 1 1 X | X 13.4 14.2 1 Plain R Salient | Feather X X
A 1 1 X | X 32.0 8.0 1 Plain R Salient Hinge X X
B 3 1 O | x 17.6 9.0 3 Prepared M Diffuse | Feather X O
B 2 1 X | X 34.8 34.8 2 Prepared M Diffuse | Feather X X
A 2 O] X 73.0 348 6 > Prepared M Salient | Feather X O
A 2 2 X | X 23.0 12.8 2 Prepared M Salient | Feather X X
A 1 1 X | X 33.0 20.5 1 Plain R Salient | Feather X @)
C 1 1 X | X 25.4 10.0 1+ N Plain M Diffuse | Feather X @)
A 1 O | X 24.2 19.6 N Nature M Salient | Feather X X
B 2 X | X 15.1 11.0 1 Plain M Salient | Feather X X
A 1 1 1 O | X 18.5 9.1 1 Plain M Diffuse | Feather X O
B 1 1 X | X 17.5 8.0 1 Plain M Diffuse | Feather X X
B O] X 241 15.0 N Nature M Salient | Feather X X
c O X 18.2 9.5 N Nature M Salient Step X X
A 1 1 1 X X 19.3 8.0 1 Plain M Diffuse | Feather X X
C O | x 22.0 9.0 N Nature L Salient Step X X
C 2 O | X 12.0 7.0 2 Prepared M Diffuse Step X O
Platform Side
C 2 O | x 29.9 210 4 Prepared M Salient Hinge X X
Platform Side
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Table 5. Observation of flakes from Sozudai site in the 8th investigation

No. Pro. Grid Stratum coorzl(inate coor;(inate Ele(vr:;lon Raw Material L(?:rff)h \évr;?rﬁ? Th(lr(:::;ess W((Elgg)ht F;i:lr;g
53 5764 AR-07 6 85.3351 -56.6491 25.5417 Quartz Vein 43.8 50.0 39.0 51.4 106
54 5975 AR-07 6 - - -

55 5569 AG-18 5 44.9539 -35.3183 26.7983 Quartz Vein 815 80.0 495 260.3 98
56 5537 AG-18 5 448370 -35.4556 26.9116 Quartz Vein 39.6 36.4 17.1 23.3 115
57 6017 AG-18 5 - - - Quartz Vein 294 30.4 9.6 8.8 91
58 5894 AG-18 5 43.2827 -34.8696 26.9139 Quartz Vein 38.0 24.7 15.0 14.3 85
59 5475 AG-18 5 445149 -35.3426 26.9202 Quartz Vein 284 22.8 11.0 5.7 97
60 5872-1 AG-18 5 44.1021 -35.9139 26.6593 Quartz Vein 21.6 21.1 10.6 5.4 91
61 6016 AG-18 5 — - - Quartz Vein 26.2 28.1 14.0 6.6 103
62 6018 AG-18 5 - - - Quartz Vein 31.0 20.4 13.2 6.6 95
63 6030 AG-18 5 - - - Quartz Vein 31.0 19.2 12.8 8.0 72
64 5536 AG-18 5 44.4031 -35.1576 26.9519 Quartz Vein 19.4 26.1 15.2 6.1 94
65 5533 AG-18 5 44.4937 -34.4549 27.0080 Quartz Vein 26.4 214 13.8 109
66 5137 AH-18 5 45.3943 -37.6139 26.3402 Rhyolite 230.5 125.6 72.2 175.6 68
67 5165 AH-18 5 44.9692 -38.5496 26.0526 Quartz Vein 29.0 32.8 30.6 34.5 86
68 5121 AH-18 5 45,7849 -38.2259 26.1419 Quartz Vein 50.0 64.2 31.0 77.9 97
69 5627 AH-18 5 44.8224 -35.6092 26.7306 Quartz Vein 58.6 46.7 29.4 77.9 110
70 5105 AH-18 5 45.7390 -37.5655 26.2664 Quartz Vein 60.6 65.7 36.1 146.8 94
71 5163 AH-18 5 44.7903 -38.4595 26.0329 Quartz Vein

72 5132 AH-18 5 46.2229 -38.9217 26.2658 Quartz Vein 26.3 43.2 216 23.6 96
73 5120 AH-18 5 45.7803 -38.1912 26.1701 Quartz Vein

74 6105 AH-18 5 - — - Quartz Vein 40.6 32.0 14.0 17.6 93
75 6106 AH-18 5 - - - Quartz Vein 244 32.5 14.1 8.8 84
76 5469 AH-18 6 45.5917 -39.0600 25.8886 Quartz Vein 20.5 29.4 21.0 16.2 70
7 5210 AH-18 6 46.1141 -38.8192 25.9970 Quartz Vein 375 34.6 21.2 30.2 75
78 5872-2 AH-18 6 44.1021 -35.9139 26.6593 Quartz Vein 254 17.2 12.0 5.7 94
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Position of Formation of dorsal scars Striking platform Point of . . i Damage
maximum oot applied F;rrln”;)f Te:’mmal Blpglgr fll\lllkc.ro
thickness I jmjivc J Width | Thickness number Formation | force u relesase |technic| flaking| pogition | Direction
A O | x 50.0 324 N Nature M Salient | Feather X X
Platform Side
B 1 O | x 68.1 50.1 1 Plain M Salient | Feather X O
C X | X 20.3 16.1 1 Plain L Salient Step X O
A O] X 22.0 9.0 1 Plain M Salient | Feather X X
A O | x 25.0 10.6 N Nature M Salient Step X X
A 1 1 X | X 17.0 6.0 1 Plain M Diffuse | Feather X X
A 1 X | X 20.5 10.4 1 Plain M Diffuse | Feather X X
C X | X 21.2 7.8 2 Prepared M Salient | Feather X X
A Ol X 15.6 5.2 N Nature M Salient | Feather X X
B 2 1 O X 18.0 11.1 2 Prepared M Salient Hinge X X
B O | X 25.2 13.5 N Nature M Salient | Feather X X
A X | X 12.8 6.4 1 Plain R Diffuse Step X X
B 6> O | X 84.5 74.6 1 Plain M Diffuse | Feather X X
A 1 O | X 315 31.0 1 Plain M Salient | Step X X
A 1 O | X 52.1 315 N Nature M Salient | Feather X X
C O | x 20.1 15.2 3 Prepared R Salient Step X O
B O | x 53.6 32.8 1 Plain M Salient Hinge X X
Platform Side
C O | x 21.0 8.9 1 Plain M Salient Step X X
Platform Side
C O X 23.6 7.3 N Nature M Diffuse Step X X
A O X 26.1 11.1 N Nature M Diffuse | Feather X X
A X | X 30.8 20.5 1 Plain M Salient Step X X
A 1 X | X 36.5 18.6 1 Plain M Salient | Feather X X
A 1 O | X 15.8 8.9 1 Plain M Diffuse Hinge X X
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Table 6. Observation of cores from Sozudai site in the 8th investigation

No. Pno. Grid Stratum X Y Elevation Type Material Raw Length Width
coordinate | coordinate (m) Material (mm) (mm)

1 5059 AR-07 5 85.7960 -56.3632 25.7066 Polyhedric Quartz vein Pebble 89.5 61.8
2 5128 AR-07 5 46.3676 -38.5319 26.2432 Polyhedric Quartz vein Flake 322 34.6
3 5219 AR-07 5 84.7318 -55.9924 25.7705 Polyhedric Quartz vein Flake 36.8 40.0
4 5288 AR-07 5 85.1180 -56.7503 25.6134 Single Quartz vein ? 115.4 125.0
5 5383 AR-07 5 84.9534 -56.4638 25.6543 Polyhedric Quartz vein Pebble 118.0 93.6
6 5516 AR-07 5 85.5979 -56.6173 25.7094 Single Quartz vein Flake 65.0 48.4
7 5529 AR-07 5 84.5443 -55.8464 25.7224 Polyhedric Quartz vein Pebble 64.8 57.4
8 5577 AR-07 5 85.8774 -57.0918 25.7003 Single Quartz vein Pebble 515 36.5
9 5578 AR-07 5 85.8181 -57.0754 25.6902 Polyhedric Quartz vein Flake 104.0 80.2
10 5582 AR-07 5 85.7198 -56.7835 25.6841 Single Quartz vein Pebble 55.4 50.6
11 5585 AR-07 5 85.5599 -56.6145 25.6570 Polyhedric Quartz vein Pebble 50.6 46.6
12 5955 AR-07 5 - - - Single Quartz Rhyolite ? 20.2 20.5
13 6315 AR-07 5 - - - Single Quartz vein Pebble 69.8 45.0
14 6331 AR-07 5 - - - Single Quartz Rhyolite Pebble 82.2 66.4
15 6333 AR-07 5 - - - Polyhedric Quartz vein Pebble 96.6 76.4
16 6344 AR-07 5 - — — Single Quartz vein Pebble 89.1 49.5
17 5196 AR-07 6 44.8157 -38.7520 25.9703 Single Quartz vein Pebble 73.6 56.7
18 5429 AR-07 6 84.6418 -56.1105 25.6881 Single Quartz vein Pebble 41.0 27.0
19 5432 AR-07 6 84.6483 -56.5685 25.6511 Single Quartz vein Pebble 78.0 73.1
20 5484 AR-07 6 84.6550 -55.9556 25.7148 Polyhedric Quartz Rhyolite Pebble 27.5 34.6
21 5508 AR-07 6 85.0774 -56.4860 25.6920 Polyhedric Quartz vein Pebble 22.2 24.8
22 5588 AR-07 6 85.2151 -56.6656 25.5982 Single Quartz vein Pebble 67.0 43.8
23 5616 AR-07 6 84.9648 -55.7468 25.5925 Polyhedric Quartz vein Pebble 52.6 53.2
24 5655 AR-07 6 84.9542 -56.6293 25.5708 Single Quartz vein Pebble 70.6 48.6
25 5661 AR-07 6 84.8024 -56.7276 25.5788 Single Quartz vein Pebble 76.1 71.1
26 5678 AR-07 6 85.7762 -56.7411 25.6148 Single Quartz vein Pebble 63.1 56.5
27 5685 AR-07 6 85.9785 -56.7667 25.6307 Polyhedric Quartz vein Pebble 27.4 27.8
28 5722 AR-07 6 85.4730 -56.5610 25.5772 Single Quartz vein Pebble 275 47.1
29 5728 AR-07 6 85.6262 -57.0816 25.5783 Single Quartz vein Pebble 66.2 46.0
30 5766 AR-07 6 85.2049 -56.3529 25.4995 Polyhedric Quartz Rhyolite Pebble 38.6 27.2
31 5779 AR-07 6 85.3563 -56.6403 25.5152 Single Quartz vein Pebble 73.0 50.9
32 5836 AGH18 5 44,0442 -36.1510 26.7302 Polyhedric Quartz vein Flake 31.1 36.0
33 5908 AGH18 5 43.8257 -34.3788 26.9716 Single Quartz vein Flake 59.6 70.8
34 5269 AGH18 6 45.7600 -38.9359 25.9405 Single Quartz vein Pebble 65.5 53.2
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Thickness Weight Final Platform Length Width Flaking Form of Numbers of
(mm) (g) (mm) (mm) angle Bullb working surface
66.8 356.8 Plain 68.1 72.2 110 Salient 3
23.0 31.3 Plain 18.2 11.8 86 Salient 2
27.4 25.5 Plain 28.5 21.0 78 Salient 2
95.5 886.5 Plain 112.5 111.1 91 Salient 1
67.8 797.2 Nature 72.3 82.1 81 Salient 1
30.0 66.9 Nature 41.0 385 106 Salient 1
25.9 103.8 Nature 30.0 17.6 105 Salient 2
27.0 69.0 Plain 40.4 20.5 119 Salient 1
56.1 421.9 Plain 70.8 30.6 88 Salient 2
31.5 88.0 Plain 45.4 31.2 90 Salient 1
44.4 64.5 Plain 68.1 72.2 92 Salient >3
19.5 8.1 Nature 20.1 17.6 86 Salient 1
65.0 143.4 Plain 67.1 25.6 118 Salient 1
41.1 224.5 Plain 23.6 42.0 91 Salient 1
475 429.2 Plain 46.5 96.0 87 Salient 2
53.0 253.1 Nature 42.6 38.0 95 Salient 1
41.6 155.7 Nature 34.0 37.9 87 Salient 1
26.8 31.8 Nature 36.6 16.6 98 Diffuse 1
65.4 297.8 Nature 54.0 33.8 88 Salient 1
22.0 18.7 Plain 14.1 27.6 107 Salient 2
18.2 9.5 Plain 14.0 15.0 88 Diffuse 4
45.6 126.8 Preper-2 37.0 39.0 95 Salient 2
35.6 65.0 Plain 375 32.0 76 Salient 1
455 94.8 Plain 44.2 38.0 71 Salient 1
64.1 250.2 Plain 59.0 42.4 101 Salient 1
44.6 192.6 Plain 52.1 35.0 7 Salient 1
23.0 19.7 Plain 25.5 24.8 90 Diffuse 1
33.0 31.6 Nature 20.0 32.0 86 Salient 1
60.0 146.5 Nature 52.3 34.0 67 Salient 1
46.0 33.2 Nature 8.0 14.2 88 Salient 2
28.2 115.1 Plain 37.5 32.0 72 Salient 1
30.0 28.3 Plain 18.0 29.0 81 Salient 3
41.1 190.7 Nature 34.8 36.5 83 Salient 1
31.6 102.4 Preper-3 41.8 48.1 68 Salient 1
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A small fossil whale from the Tatsunokuchi Formation
(uppermost Miocene to Lower Pliocene) of Sendai City,
Northeast Japan: Its occurrence, age and paleontological

significance
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Abstract. A fossil cetothere specimen, consisting a skull, cervical vertebrae, thoracic vertebrae and ribs,
was detected from the Tatsunokuchi Formation (uppermost Miocene to Lower Pliocene) in the upper
reaches of the Tatsunokuchi Gorge, Sendai City, Miyagi Prefecture, Northeast Japan. The fossil horizon is
situated about 22 m above the base of the Tatsunokuchi Formation, and is assigned to the Early Pliocene
(Thalassiosira oestrupii Subzone: NPD 7Bb). Its tympanic bulla is similar to that of the type specimen of
Herpetocetus sendaicus (Hatai, Hayasaka et Masuda, 1963). The present specimen is a well-preserved
and full-grown cetothere, and one of the valuable specimens providing much meaningful information for
taxonomic, faunistic, and ontogenetic study of cetotheres.

Key words: small mysticete, Herpetocetus, the Tatsunokuchi Formation, Early Pliocene, Northeast Japan
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ATERRAET I PR 77V 77 ICHIR LTe i, &uElcKdhE
ENEISL, HREBOZ(ERBMLTERELENRS, H
K EDHSWBBHE L U—EOKKBRICHHEIEAL T
WAEICE>TWS (Fordyce, 2002a). ERBOESL DR T,
EFTEHOMEAIEZ D I BIZ EF CREICEDWRAICH
e, TNUFRET 2EEODERINIL LB E RS
ETEELGRREVAS (KA, 2007). Tl DEMIEME
BT RN E DB E IRE T 208 O HET 55

THH5. MR LIEDEEDS S, PFh SFFiicE
FELTWeTr b7 U D LAREREIC DN TE, BFEBRAITR
MOBEENZHBDLAEINTLSED (Geisler and Luo, 1996;
Kimura and Ozawa, 2002; Bouetel and de Muizon, 2006;
Steeman, 2007 7= &), #FHOEREIZT DEREED S
THLEETHS.

1999 F 11 BICEHEBAEHOEDOEA FiR& Y, 5855,
HMEBIUMBZECX EX o ELAD, BILAFE
FEHERERFZROMEIEFEK GRALIINTEIIEAE -
FEREYE) ICR>TREIN. Dk, 2000E6 BX
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TICRILKFREZMEMEEL PO & 75 > THIBIEED T
DN, CORKIFRAERIAFHEEFMIBEICNE TN
TWa.

EBIAaDER LR LB~ T imEn B
&, REBRORFFEDLSEFEFITOI HEMTFITHS
CILL DT 5BHRET, BBOOEME & EEN2EESH)
Wt AEZERT AT ETRECHOENTWS (8, 1963;
TH - /NAEJR, 1981 /NVAEJR, 1998). TNETH, ME™HE
DO 5EFEBHE~FEFEICHIT TOI HEMTFICDHET SHE
DOBHLSIE, WCDOHLDFEFoEtaNREITN
TEfe (& ZIE, E4K, 1989). ATHLEFIRENMHE]
REDSEH Ler b7 U D AREREE NSM-PV 19540 (K
AINEDL,1985), FAHRY Y SHEREE IPMM 40063 (KA
EhH, 1985), EFE—EmEENLSEH L T UD
LRHFEE IPMM 43549 (K, 1987) LB BREHNIF
FEAEELIERTHS. £z, WWETOBEOOBH S,
Hatai er al,, (1963) |IC B W TEHRBHFIE Mizuhoptera sendaicus
Hatai, Hayasaka et Masuda, 1963 & L CEc#Ei S Nizg=Mab
BIGPS 78423 I EMNRE TN TS,

"Mizuhoptera sendaicus” (%, EZERDHDEEHITE DL
TWBTEDLS, ZTORRDBEFMAMEDIFEHESHICT
HTEIERETHY, BRISHEBEREFLERZ S LGV ERE
LEEBERLSDFBERIIELEE L EVEVDNTVS
(Barnes, 1977; Fordyce, 1988) .

—7, BRERZZA NSM-PV19540 & — B8 = IPMM 43549
I&, Van Beneden (1872,1882) T K WUNJVF—H5WE
&Nz Herpetocetus scaldiensis Van Beneden, 1872 |Z#81M
T2 TEE & "Mizuhoptera sendaicus” |C3EEIT & < U8
EREEFEDT EHD, Mizuhoptera BH Herpetocetus @D
Y/ ZLTGRBEEZASNTER (BRAINED, 1985 K
A, 1987, KA,2007, 58). LHLEDAS, Herpetocetus
scaldiensis \& NEEB A HOICEEEH TN, BEIFHA 7GR
KOIHHS55EBEFTEL, W DOHDEPMIIC DV TIFE
BONEENTEINTE#HINCEVDKRELZBEED
DATWS (KA - &AL 1997, Deméré et al., 2005) .

TDOLOIC, BEPTEE, DERGEELZFTCR—ER,
Fl—ROLEEOBERIERBEOELIFINETLT LD
Z \Ehrbofeh, Qishi (2010 MS) IFEFELSEH LI
BHOEREFOBRIEARZ AV THEREEFNS KU
DEFNRETEITV, Mizuhoptera [&E Herpetocetus B D
2/ ZINTHBE L, Mizuhoptera sendaicus & L THRE
TN ZE R IGPS 78423 % Herpetocetus sendaicus M L
I hRATITIEE L. TNICKYREMESE > TV E
Mizuhoptera J& & Herpetocetus D> ./ — LREIZARR L
fe&Bons.

MTEE, Whitmore and Barnes (2008) (&> T, KK
FEER D S D Herpetocetus transatlanticus, LK KT 2R
H 5 D Herpetocetus bramblei D 2 HEHRE SN, T

kR A K 2

LK T Herpetocetus BICE I —A v INHASREETNT
LN Tz Herpetocetus scaldiensis D 1 L A H1 5N T Wiz
Dofeh, FlICEKAELS 2BARE TN LT,
Herpetocetus BIILHFERDLE T EICER LT e &3
EENS. 2Ok, BEREEB COMBNGHFELZRR
CICDWTERICEE I 5 C LIk, o tEFMERSH
S5EBRMEEEZ S L THEERBRFECHY, TDHIC
LAMBERDRMDBFNMEDIFZHESNMNCTHT &
ISEECTHS. 5T, Bouetel and de Muizon (2006) (&
Piscobalaena nana Pilleri and Siber, 1989 |Z DWNTEEME
DERZETO>TVAHD, FELLAICDVWTDIDX DA
BHOSDOMBIEINETCE > BEINTTEh > &
EIEOOEAL SEE ITNERIFFIRS LUO—FEEZER
EDBFENICRBELGEENH S ELEZONDD, INSIE
BE—HBRRALDSEH L2888 HINEE LT oER
BETHhHBHTENLS, BEAINEH (1985) wKA (1987) IC
BEDOIE, AEXRIFHEEOBEERREBRER LB LSS
ERGEHTHLEHFEINS.

T, RERINDBELEZLGSFER - BABEZ3EG
BEEDOREN K, 7k LIERRIGEFERAICRIRDEFH
BROALEEINTWASY b7 U LRDOFRTD Herpetocetus
BOMEB DT ZEIEICT 5 ETH, EBLIEAEEZ SNS.

FIERDTLU/INL—2 3 VIEE RIS T LTV
WA, TNETICHSN TV BEET HIERE EBIC5E
BETHNREEZSHEEASNADT, RwClE, TODE
HEB#, ERFICOVORN, EHOEE® FTENICIRE
I5.

MEERE

FERADFBIEETIX, ERODEHRORICLEERET
RELEH B LIz, DBERTDY ) —Z>78FIC
BWTIE, BNOEROETAWIC L THIHIEEAED T
)= JFN\IR—, JZ, TT=RITAN\=EE
EAL, /N\TOA R TEARZ®RILLDDITo e, KAR%E
10cm A DB FIRICEE L TR 1/2 DERKAZ/ER L
FEIRL T HEBWELTEICBRERENSEY B L.

TEALNEHLIEEOOBATIE, LEBER DS
HEBXUEBEOOBOERESTAIFEH LGEVNEEZI SN
TEfk. Z0kd, sABEEDOBEDEREHNELT
BEOORA K U 2km b5 D) TRBED 485 ~ B
BN TOMBENET ST EICEY, RMERDBEDOOEN
TOELBEERESHICLT.

EADLETIE, £& L TEHRILRKEREZMIBNE S-S
FEITBMEMEOIRE - (baZEREER L. AT
HEARSIIUTDESY THS [ IGPS (BRILAZEHREZEM
BY88), IPMM (BFEI2YEE), NSM-PV (ErflZ#Z
IEE) .
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fRRCREL R OE
BLUEHBEE

AIERE, IETRKAXOEBEOOEAD /R, ABRE
DERRDS LR (S NBEIREEE T 300 m DOl
DAEEHLSEHLE (K1, K2). EHBIE, &Lt
F~THREFREOORB THS. BOOABRICH T BARIZ
FELBEICEL TIEBRT 5.

AEAHDESN LIEBOOWAAZDICIE, BOOB (BF,
1949: g2/ OB) Z3CWUEBENLL 2THLTWS. e
BEIIHIL AR EEDOR IR~ EHRE R L
THLVEME, BOOB, LB KEFBICXKSETN
% (JbERHEDY, 1986; KAIZHY, 1998). (LEBEILP B
ISRV, 2BOHEREREE T HEN OG5 5. B
MEILHERELZFGERB T, VIV NEEEET 2ERE
THHAQBEOOBICKVERICBDNS. &5, BOOE
EEREBEOBILBARESICEBL, TOLMICHEYIL
EDHEZEL T HEHNBOAEFENESGICELRS b
HIED, 1986).

1400~ /3420
el L*”‘ar

S

YN
$

4 7%/

s

Is

;
) O
140°51' E 500m
X 1. fRfEbAaEMTER (EXtERRET -1 A50

1#Z R TREIL ZER).
widbtAELR. ®, @R 3 ORRKERH
R, ETORRIER 2 O)L— v TOBHEETR

FEAHDEH LIZBEOOBATIE, ILEBEDSBEDE
DABSLUBILB THIHNLLBET 2D, IIEEES
TEHOBMEBEL LUBDOOBOEERMIIEEH LEWE
EZASNTER. BHBEBDOREEDEBEBRIILEDOIK
BE UK 2 km b5 DIEE) | RBE DS HilE ~ G A CHERR
TE% (K1, ®3). ZT TCARZRDBDBATODEH
BRAEEEESESHICEOOBRAS LU LIRS
W, BEOOBTEHOBFEOXtbA BWICHBEREAIT>
fe. BOOBRCHITBEOOBDERIE, K1 (1987)
ICEODTHLIBEITNTWS. UTDER®RTIE, KL
(1987) Ic&k > T EERICHENZES (Ts, Tp 5L)
B L TRWAI LT 5.

[RH) I FABEIC B W CIEBRE LB L UOBEBDO OB FEH
BEHLTWS. B8RBLEsE, BtaEsEERDV IV
FELSEY, RIXBEARSNDREY IV MEEHWL,
& EICIFFERBAFEEND. INEZBOLOBOEEKIT
b BHBEK 2 m DRBRIFNE Ts KNEEGTEL, ZD LI,
BE4~5mOYY R\ TEEGY IV NEE, BEY
TmOKLEBLIEVIV NEERIKE, BE 4m+ OTERICH
ADRVWEAOAEZ  EGRINERNWE Tp HBEICERS.

Tp oy S [ Ht [ | Bk
BOOBE—ALEER
=== T8 BitBE

cooo Tp GEREARMIENE
aaan Ts RS

100m

2. BOOKA ERDIL— by 7. BESIER 3 O
REERRZ Y. Ht, T8 G EIXREDD
=R

—7, BOOMATIIHER CE2RTHOEHE (K30
HERN®) (FBE 1m+ DFERAZEEWEY IV NETHS.
ZDEMERBER 2 m OEAFNE Ts NS TEL, T5IT,
BEA~S5mODY Y RINATESGY IV NEWE, BE
~3mOLLHB LYV NERIKE, BE4~5mDT
ICHBORWEAE L EGRRNERNDE Tp HEICE
55, FOLMUIKIFBEN 14m Oy )L NBEHNRSN,
TREY, H10cm~K T mOETOENAERBTS, T/,
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T6 L. INSDOEABIFEBEDOORA TIEAIAIC KL

BYCES. TSICEMIIET Y RINA TOREST HHE
VILEEMNM IO DETTERY, Inix uDELBEN
TESTHVIAALTWS.

SEDABEICSWVTEDOBES &R I ABIC ST 55
DOABTERD Ts B 5 Tp ITHNT TH—EDEBH NI AT EE
THBIELPRESHEADTE. TNICEKY, TNETED
ORIV CBRABEBEOOBDERIFBEH LEWNEE
AZONTERD, BEOORS ERF@OHMAOR FERICES
NA#ERFEFCHWEY IV MEEZO EMUOBNYE T &
DELNBBOHOBEEBMBOEREGDEEZAONDS. Tt
BOOEARICE T SBHESBOOBDERDE HH R
TN lc KV EBLAERBEDEDORBICES T B
BOHDBESHEGE e, COEFEELAIL, BIbABT6 D
BELOVIVMEWELNSERLTEY, TolZBRELBD
OB EDERHN S 22 m EMis G5BT EARBAEICKYR
EDFBHTENTES.

BBOOBOEAMICEL TIL #R (1990) Ic X =
BELURBRICDFBIHEBEDLOBDERILABRICK
LZEBENOEENAREIN TS, T % Yanagisawa
and Akiba (1998) DEZE{LABRICXLET 5 &, WE
HIFOBOOE CIXEREABFOERGIESEETCHS
Neodenticula kamtschatica (Zabelina) Akiba and Yanagisawa
NEBEHNSERVICERL, DDODZTODFHRETCHS
Neodenticula koizumii Akiba and Yanagisawa HEH L7& LY
TEDS, BOOBI Akiba (1986) D Neodenticula kamtschatica
Zone (NPD 7B) [CABH T 5. F iz Thalassiosira temperei (Brun)
Akiba and Yanagisawa O EHEZE (5.4Ma) [EHBR (1998)
ICKYRETNTVARELSICEDNDARBRE FERTH B BlHE
EABV. BOOERAALOBEOOBORIBENSE T
temperei DERHRETN TS H (WHR, 1990), EH
BAELNEDHTOHTHY, BERLIELDEHIENS
T&, ESICHEHERICEALT2DULDRELGDZ7THE
HLUGWEERGTERIEERLIC<WL (UL, R, FAE)
mEBEZ DL, BOORIE Yanagisawa and Akiba (1998)
D Thalassiosira oestrupii Subzone (NPD 7Bb) & 384T
WICAAHETBHEEZISNS. HUR (1990) DER%ZAFFE
ICETIEDB E, T temperei DRERIGHREHBAIZBDO
BTREORRERNTE (Tp) O 2m MIlcEHEL, T
DED DERIFEFEDIEET Y (53Ma) LUPPEHEWL. &
Ns5nT EHSILEFOBD OB DOERIFEBIATHHK
D OFHBETHAERICIEH T 2 L ¥t N 5.

ETAT, EFEBILLEMT IFEE) EMENTEHE
DTEEEMT HEREIL, KAEIEDH (1996, 1998) ITX>
THBEETN, BINMEPR CHREAZEL LITaEE ST
IENTEHBZELED THR—MICEDORB EMERT EHIE
BEney, tEmOBEOOBDERABFICLSERS
BRHDBOOBDEREEEHNTHS WK, 1998).

kR A K 2

LREDERDDS, TITRET DFRREADELEEDE
RITFHEH EZE X 5N D,

LA DER

FERE, FIFTTXRADOS S ICHHED SEELIHE TH
MEMI TR FA>IRETELE L (B4). B—EED
BRHNSEDEHEEINED, AREERIEREIN TG
W, ZBEMIE, BIELTWVWEEODHDEDD, £iRMIC
REBIFEVZD. EHEMUuAER 1S, BERKERS IR
Lfc. TOERMIE, BNMCBITIERE G ETEYIEGRS
YIRETREIN TV A,

WIERILSTIR N 5 20 con DB THT N, #90° DEBE%
HGLTBEEDLANILELYK 30 cm FICRIBET 5L D ICEFE
LTWe ERETIEYEiEEET L CFEIRICE O,
MEB XS 4 ML CIEEPR LITIZIFERRICUERD, Z
NEVEFTIHEHDEAEANETNE K DICEBEL TL .
£z, BA4RHEERLOE LIEMBRORHEIIMOMES KO
BEEOE L TRIRICEY EAY, 10cmBESUVMIEIC
BB L CW e, AfBIERFIEH SEBANEIT TEERD
BAIAIFIEHREL TV, EBIXBEARICELRD K
DICEEL, £FEROEFIFEIN TV INSDEE
SERDERDS, FEKRIIFIRABICEREZZITEHLDIC
LTEBEINEHEINS.

RiC, JFEMTEICEE, THEE, #E, BBODIETE
REMANS. EEITRI LEEE, L5388, 26, 5HES =
BE, #RE, L&BESE ZLTEEREENMREINT
We. B L7z& D1, SR 30 cm OEEEAE 8755
TINTWaBY, AYEDfiFiiiZR2IcEEIN TV,
FHREEBIEIEARDERDEEEZZIF TEZDVDINTH
Y, FRRERAMEG K S HEIREEICE > TS,

THEEIX, BNERTIIBBBDOEPRICERTSLDK
BET, BEPRIBOLITHEREINTOVEZ (K4). LHrL
TEEOREREIFES, BHPIEIELTNS

BHEFTEEICREET L, 7 EDSEHED S5 6 MIHEE THESRT
BICIA CTER LTz, 27 BIHEILE 5 B & O OBEN TE
HLUTED, 57N SE 11 X CldEsmoAaRIIcESE)
LTV e #MBOESEFIFEBRDE EFFIN TV L.
BIMET R ITED D IC DN THRAITHEED LA Z T AICH
IF, B 6 BatER YA DR IEE TABRE KD TWL
5. Flz, 11 BT DWW TIE AR & B DHH
REEN TV,

& IEHERABRE ICBIWE K D EIRRETER Lz, AR
BIEERBEOES & IZIFRET SHEDICTA TV A
FOEARICDOWNTIEMBENEWCRELTELE LIZDT,
BEDERGIEFIZEICHBEDIEE BhESE ERE
EIH 5752 M s ORBEEDETFH SHRE LTz, D9
ARENEWEETEL LTz 2 RO E LB BIARDRTER & i
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OS5, TNTNE 1B, BI0OMBICHEHET L LHMEN,  BICHEET S0, BIBE HESE MEREDOLE i
EMBIEEI~TNIBETHMREINTVWESEEZAONS. BHROMENR, MELCEZEMB BT ZIETHEL,
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MICHHCER DL OBERTER L. ThThHEDR  CHTENn.



140 ¥ BHE A/ mBE =K A ¥ Z

4. EHMRITOLEREROESR.

40cm

5 7)—ZVUROBREEN (BEE). BSIIKR 1 OBRESITHG.



IemEBEO kA ERELA

= 1. AER (IGPS 110426) DEMEIER.

141

1~ 40 DEFIIE 5 DERESZRT.

L R L R
Skull 1 Vertebrae Thoracic VIII 17
Dentary ?7 2 7 IX 18
Atlas 3 X 19
AXis 4 Xl 20
1l 5 I 21 22
Cervical IV 6 I 23 24
V 7 1 25 26
VI 8 v 27 28
VIl 9 vV 29 30
Vertebrae | 10 Ribs Vi 31 32
1 11 VIl 33 34
11 12 VIIIT 35 36
Thoracic IV 13 IX 37 38
V 14 X - 39
Vi 15 XI - 40
VIl 16

R bR DR ENFRIECEH

fii B Order Cetacea Brisson, 1762
v 7 7 H Suborder Mysticeti Flower, 1864
7 b7 U 7 A% Family Cetotheriidae Brandt, 1872
Herpetocetus Van Beneden, 1872
Herpetocetus sp.

12 . — IGPS 110426, HERA S GHEE,
ng.

EH . — BB AREREOOKRS LR, HERE
DEREDSEIEHK 300 m DOHIEDARDARTI.

BELFER. — BOOBOEELY 22 m LUOWEY )L
FahbERL, TOBEOFERIFIEREHTHS.

BARDE® .. — BEZPROIC, FRENSFHZ FTEIITHR
N%. giBEORE LEREIZREBES ST A MER
LTW5. FBEESONEITOPLEVW=AFEZ27 5. £k,
FEIEERIE PR TH Y, Ydtinh SEIEEZEN S R &,
EOMZELZ Y. BEDRIIE 1250 mm, 1814540 mm Th 5.

RIERDADEZERIL, BIHH SBREE CHMREEINT
Wa A, AEIFEAEL,SHMIEE TRELTWLS. ME
IEAM Y OB B GRIVEIT, main ridge H en échelon 18
& % 7~ L, involucral ridge 5 R 5 M1 %. Dorsal posterior
prominence (&1 > & W &5+, involucral elevation HY
ZF1EL, tympanic cavity BNRV. BEEIE, GEERTT3
mm, =R 75 mm TH5.

FIEROHEBITE 11 X THERNICEL L. Bl

TEE, 8,

FINTRELTWS. B 1 WETOFENERTE
BTEDS, HBERIL, BEHECe (7) +HIHETh (11 +) & ¥
#rEns. CoEBINE, Ce(7) + Th (14) + Lu (8+) LS
ENTAPREDIZA NSM-PV 19540 (EAJINIIEH, 1985) &
BelNTHD. 5H, TOEBRDKRETT, NSM-PV 19540 DY
HeIE Th (13) THBZ EHDH DTS (Oishi, 2010MS).

EHOER

1) AERIF, BOOBOERAMOBDOOURASHO SESL L
T E TERBENBETHY, HMERHRHRNTIETH
5T EDSEETHD. Herpetocetus DIBATRELREN
KUY NSM-PV 19540 DAEFEEMNMEHNIRX DEHM S T,
BOORAD LS ICEFRLIZEENEONT, REEESR
DFEELZL.

2) AEADEH LTIV MED X S ITHRREBYD 575
LBEEIIESHTHY, BRILAITAETLEEEZZIT A
WEEZENSD. FhiTH L, EdDKSIcaigABICE
BEZT LD BEERDSHIIT S &, RNERITIBRERFIC
AISHDOYENGEREZIT LD EHREIND. KER
DEMOTEBERCTIE, FMEAZEFGY IV FEICITBERI
IR EART HBREBEIERONGEWS, TOEFRE
4 CTeRERIFIRF R CIlERBETH 5.

—7, AERISMEAEZL, &L TEE LB
IO L S EETERT. FOREDST 7D LR
#7248 NSM-PV 19540 (E&JINEHY, 1985), +HRIZIZH
f48 IPMM 40063 (KGIEH, 1985), —BIES FT 1D LA
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B A/ B
FHE¥E IPMM 43549 (KA, 1987, KA, 1997) DERK A
H25&, NSM-PV 19540 D K D ITMIBAMGI CH >, IPMM
40063, IPMM 43549 DK S ICREAMIE fzldAlmA T Lz
ZETHH>TH, PIEHFHVEEEICE > TV, ANIER
IGPS 110426 [C DWW T BB CRIE ARV EECEICE > T
W5, TNITEHEBD 2B T Sa1lcBRICEE LT
FIEBANBRIC KB AR Ix ETRWHEEEZRLTWS.

AIERICHIT SHBICDEIER A BDENE EEDES & D
BRICOVWTDOBERIEFRIRIEVNE D E T AREEEH, KIZ
RESEBCEDRZ T+ /S —%HERT S ETCOEKENME
WAERHELTWVBENZB.

3) AEARIK, £5BE, TEESOHEEREELTOEV
ZENS, SV SHEBICFIBY 5. £, FIBEDER
B LEiidld, BEEEsrSHMITANEEIERTS. &
nig, KEADNLEWEKRTOT FTUULRICBT AT &
ERLTWS.

7 & 7 1 7 L& Family Cetotheriidae Brandt, 1872 &,
HIEEEMMECNCER TSI LA ETEEINTERD
(Miller, 1923; Kellogg, 1928), TNIEF AR T I TRz &
DIRFT HROEEHE cEWVWRIBNFEE THS. 7 M7
U LT Kellogg (1928) DY Z MT & 20 DEHE
FN, INE2~3DIIV—FIDFB T EDFRHFENT
T EEHoTh (Cabrera, 1926; Kellogg, 1928, 1934), 4
b UDLRIDGH BHEDIFFRBIOR T IV —THEBEEICHE
TNAAREM AR TN (Barnes and McLeod, 1984), 4
b U D LARHTIERFEDORZ BN DHD T IL—THFEE
THEHICRRGEETHDZEDBRIND L DICED
fz (Fordyce and Barnes, 1994). % L T Fordyce and de
Muizon (2001) I&, 7 k7 U o L#HE Cetotherium rathkii
Brandt, 1843 [CIT#E W DA DREICRES N, Wbk b
ThTUDLEOMOREITENREINS LA D LN
Kimura and Ozawa (2002) I&, & b7 U 7 ARIHOAIZRFEE
TH5T EHZIE LD THIEDBBRNRGEENT TR LD,
ZTDEDOW DO DRMENTTEH, /7 b7 T LRHEREN
BIXMBETHBEHDTREINSE KD ICE >z (Geisler and
Sanders, 2003; Dooley et al., 2004; Demeré etal,2005). %
L C, Bouetel and de Muizon (2006) +> Steeman (2007) (&
HEREFEICEDVWTERRDOT b7 VLR ZBER
L7fc. & 5I(Z, Whitmore and Barnes (2008) &, dtKErE
D Herpetocetus transatlanticus & LA FaED Herpetocetus
bramblei &g L L TREMT HH T, FOWEKTOT b
TUD LR &S b7 U LER Subfamily Cetotheriinae
Brandt, 1872 sensu Whitmore and Barnes, 2008 & /\ — X
Mo 2 X @& ﬂ Subfamily Herpetocetinae Whitmore and
Barnes, 2008 (C 2l fzhy, Rz I &I, Bouetel and
de Muizon (2006) , Steeman (2007) & &, D LT DEGE ST
5.

AIERDNENEERTDT b T U I LBICEENZHED

kR A K 2

D&M E/N—N T ZABRDEENDERICOVTIE,
SRIDOFENGERE CIHMRET 5.
KERXOZERIE, amDED DE H 5 Hatai et

al. (1963) ICX>THBHFRES LTRE , I Oishi
(2010 MS) IZ & Y Herpetocetus sendaicus U) l/ I NBAT
ELTEEINILEHERIZENIGPS 78423 1, DLk

REHSBMOTRILBLLTWVS (1) AFEIFLE@BY DS
PERIEITH S, 2) main ridge B en échelon #&3& %
9, 3) involucrum ridge B 8 5N %, 4) dorsal posterior
prominence BN E > E W EFES A TS, 5) involucrum
elevation NFEFEY %, 6) tympanic cavity HEL. RIZA
DFZERLE IGPS 78423 IZKETLIZIFFERET, MEICH
BHNICE LRGSR ZRET I EETERL. Lieho
T, Oishi and Hasegawa (1995) DiR&EitBE(C L CTHk
IBE, BIEKRIE Herpetocetus sendaicus & EFE T 5 7]
EEEFANSIA

Hatai et al. (1963) IT & o TR & & 1 1z Mizuhoptera
sendaicus | ZERDIHDEEHN ST, DELEEEE
BEDBEEROFRATH S EIFAEHMETH o7z, NSM-PV
19540 ®° IPMM 43549 |EEZEREH D IFIFLEBRHL 574
Y, TNSH Herpetocetus BDIRERE & E A SN AHEFH
w9 TEEE & Mizuhoptera sendaicus |\CIEEIC R < $BULT
DEEREL DI ENS, Mizuhoptera BH Herpetocetus
BDY/ ZL\THAHuEMEDERINTEL (ERIIIED,
1985; A, 1987; Oishi and Hasegawa, 1995 7z &£). L H
L Mizuhoptera sendaicus V&, #—AXA 27 H5HER
D TELEL T Nz Cetotolites McCoy, 1879 MF&E% Fordyce
(1988) H&ERIZIC LTc £ DT, HEBDOHRHSHBNATNE
SO, HBWIEZ D TEWIHBEIT NSM-PV 19540 +° IPMM
43549 (FIGPS 78423 LB L T ED K 2B HER L > TH
BEIREBDD, HAHWVIEREEDNICDOWNT, BRL
THLLBELNH . TOBBITDWTIE, Mizuhoptera
sendaicus B L E LT, NSM-PV 19540 & #ri&ElC 9
NEREERTAHLOGHTHERED oD (KA - A
JI1,1997), #&IFED Herpetocetus scaldiensis ¥z |C &2
& & Nz Herpetocetus transatlanticus & DEEDHLE, 7
5 U T NSM-PV 19540 % IPMM 43549, {4 A& (1989) M
BATE E DOFFMIEAREHC LY, IGPS 78423 b‘%@@*ﬁ?ﬂ%%
DTERREEINZLDICEY, DB LEOMEIZIZIZRER
Liz&EZ5Nn% (Oishi, 2006, 2008, 2010MS; KA, 2007,

2008).
A@E¢T%KFKE%1WQ6LDD I, BRET
HEBAY BOHITIERTRE & BRGRS R T- S E Rt

7&?5%\%75\\%%) ZEDL, SEIFFENEHICELESHT
Herpetocetus sp. & L, KRB S HTHRZAIEBDIERE
LROEHREEREHEITOFECHS.

Whitmore and Barnes (2008) Ic KW #HfEE L THE
& N fz Herpetocetus transatlanticus & & U Herpetocetus
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bramblei (&, FR2EHEE, THOLEHRKECERES,
HIEBD—EEEHL S, Herpetocetus bramblei D28
B & Herpetocetus scaldiensis | 8 7z Bh et W RIFIZEHL,
TEAMREEINTWEWT EHS, Herpetocetus |ZREIE
TBHICE, UTIORITHELEHTEZSE, RENH D
feEHERENS.

AIEEDEBEL T A LD 5, TEZE Herpetocetus &
G CHETBENIVF—DT7 > T —ThoEEE N iiE
{tald, HERNEOREEMEEIEISATVS. b
DEEBILAIF 1860 FRD T Y M) —TOBETETEL
IC&E > TEIEENTTE (Whitmore, 1994). 2D Z &IcDW
TlE, Deméré et al (2005) A FFR LTS, TNITKD
&, FMNERETIEELN > ZIT, BARNEICHZS
fehtgeE (Du Bus) &&2&E (Van Beneden) H&7%E 2T
Wl &ETARDGEREDD &I, BRAELIAAR
TEHIN, BRIEEHNGEWELEDSIC, ZLDFELH
MARKN EDRELN T EZIDZA DK DG, ZDRE
DRRAEELT, 1) LY b4 THEIEELTEENGE
®ETZ1T5HY, 2) Van Beneden MDY N T DD HEE & 5ef 4
ERIFZTHHREZ SN S E Deméré et al. (2005) (FIRXTLY
%. Herpetocetus scaldiensis DIZARBICDWNTIE, KREH
ICEEZEHEDEDSKEY, Deméré 5NDEEDIZAD
BREClE, TEREBEEO—ERIL, JREFD Herpetocetus B
DTEEZEH DRI CHEEHICIFIBLEWVWT EIZBESHT
HBERRNENTWVWS. TlafEl%E & > T Herpetocetus &
T2ONEWVDORIBITDOWVNTIX, Deméré et al. (2005) &
“nomenclatural nightmare” & BTN,

EEDOEYDKAIE 1996 £ 2 A I Institut Royal
des Sciences Naturelles de Belgique = 55 1 7= B I,
Herpetocetus scaldiensis & L T i & & N fz & = i3 H
Burtinopsis D Z N Td %5 T & & B 1 L, Pierre Bultynck
HEMFEE R D T R T Abel (1938) H Herpetocetus
scaldiensis D7 b2 A TEIEBELTWA T EEH D2 (K
A EAJIL1997) . Deméré et al. (2005) & Abel (1938)
DLY b2ATIREICEERLTWEWL. DE s,
Herpetocetus J& \ICDWNCI&, Herpetocetus scaldiensis @ L
T N2 AT EBOORBEE Herpetocetus | & > TZDEEER
EHBTEHNTE (KAH,1998), TDT EDSERDESE
DOEEIFEETES. 7585, Whitmore and Barnes (2008)
I& Abel (1938) DR LTe 2 A FICEDWTCEH L TWLSH,
[ OHZEDBBID O & DH Herpetocetus scaldiensis D Lo
TMRATHEEBBETHIEE] EVWOFELERBEHNESE
NTW3 (Whitmore and Barnes, 2008, p. 142).

KIERDL S GHEBZ S BGERADELIE, DK
STENEF LOMBICONWTDEBEED D L TAELEE
BEEHTTHAD.

4) AIERDIEZ DG 540 mm T, NSM-PV19540 D 400
mm (E&JIEH, 1985) DISEDAEETHS. £

fe, EHLEHMBOBIRIEIINTRELTHEY, MmAkEE
ZA5N3. BORED NSM-PV 19540 DHEE E B ImD DBt S
BEHEDHZNT ENS (BAIINED, 1985), FRAGFMEARE
BhaEns. £/, kA (1987) FFREDTER IPMM
43551 [FRPARETRBOMAETH S RN, BOOEL
SIEFMORG S 4 ERDOEANFELTVSEWND (K
£7,2008). XERIE, MAOEEZELDIENLDE
BARAGHEDMHIBIEELIAFIND. T, —&ICE
FAVERZ RO2 4 T & LGS, BRICERINEMAEE
DA EEICIZ B ETREMN D B, AIERNEEEND BAD
Herpetocetus LEIfEf &35 &, BMEREMEICDOWCER
EDHDTENTEDED Y THEL, BEIDOZERICRITTOD
BED DRSS TED. —MRIC, ABEHEE LRI A
B75 1 DOERANSEHINSZ EHE L, FElbAIED
WTEZ DR D GIERDAEL SE LAHBEE N EREINT
TTCWB (KA, 1997, —&, 2005). AAZZA+® Oishi (2006,
2008), KA (2008) TEEHLNEHSNTWVWAHEBEDORBE
Herpetocetus I DWTIE, BRERBNZLEHT LT,
BEZERICER LIEELEDENEEEE XS (Oishi, 2010
MS).

5) Barnes (1984) IC& > THREEINTWVWAL DI, R
DB TCIERABIIHAERICOBEILAT 5—AT, N
BOE BBV E A R ERICH D, HANGRE
Z oI E B ER A EFEDOEICKERZ5RA TES:
EWbhbnsdZ &N 5 (Fordyce and Barnes, 1994; Fordyce
and de Muizon, 2001), JA<ALHIKREMTELR L TV SR
B/ N DAL R E Tds B Herpetocetus BICHEE N 5@,
HIED RO D T2 ATBEED B 5. IRTE X TIT Herpetocetus
BIEFBARTEOIFAKRFEFOMIC, JLRAFEF (Van
Beneden, 1872, 1882; Lydekker, 1887), JtEA:% (Barnes,
1977; Deméré, 1994 ; Whitmore and Barnes, 2008), Jtg
KPEE (Whitmore and Barnes, 2008) Hh5IRETNTH
Y, BARDRIIINSDBHOBEEFENICEEL LD
KA (1998, 2008) , Qishi (2008) ZZ Elc K> THEINTL
5. FABREBEE COMBNGHEEEPERREDENIC
DWTIHE T AT &I, SEOEICDOWNTHEHIES
HNERNSERT B L TCELEETCHAHEEAONS.

QOishi and Hasegawa (1995) (&, KAIEH (1996, 1998)
ICLVBOORBE SNOhBEBZ2GEDORB AN 5 A
5N 3EED 48%H Herpetocetus TH 2 ERNTWN 3.
KEADFEBITELY, Herpetocetus BE ST 1 EMABHIIE
N3 ExD. Hermetocetus W EREBITEE LTZRIREMED
BEENTLAD (Oishi, 2008; X, 2008), FIZAE N
HABRE S AMFEHTIE A EIREED $ 5. 158, ARIEH (1994),
&&= (2007,2008) lc&nix, BBOORE & EFR CEKRDER
BlchofeEEZONDIEEBHEOR  IBERIMNER
FIMNEAH S, Whitmore and Barnes (2008) M/ \—X k 4 &
AERHTEE NS Nannocetus sp. & Herpetocetus sp. 75 &
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DT b7 UDLBREOERNTRENTWVNSD, DT
EITFROEEHEBFNERZ D HTcHITE BRERL.

: )

TREDHEFCARERE, LWETOBOORAICHET
2R LED SEETE TENC Dt S BOOBN S E
HUTe, AEXDOELBEIITEERREEIAONDS. K
BAIEER-EASZ2GHEE, MBS XUMEHL ST,
RIFREDRF GE—EARDIFERTH 5.

AEROBEEIFT T U7 LROFERL, SERIE
Qishi (2010 MS) | & Y Herpetocetus sendaicus D L 7
24 TELTIRESNE, WWETOEBEDOOBERZAR (IGPS
78423) L K<EBEMLIEEEFNEEZET 5.

AHREARIE Oishi (2010 MS) TRHWSNIZIEATIFREIN
TOWEVWEBOREFLBRINTEY, BFEGT T
D LRIOBED DT TO Herpetocetus BDIE DI % BRKE
ICT 2L TCLERBIERTH D ENRFTCES.

FERERISFREFNRED S, FURED NSM-PV 19540
HEELDBFNICEEGRRN DS EEZSNSD, @E
TIEHREEEAERG DTWVWS. DT EHLS, AIERIZ(E
BEREICDOVWTDERZTD E TCHLIEBICERRZIBRIE
S5NBEEZSND. TBIC, Herpetocetus & l&BZA LI}
ICE, ke a—nv/ \hoEHRELNHY, FBEERER
DOHUFH G REZ R LA RIREOHBEHELENG EICDWL
TORFEHABETH Y, DT EIFHEPHIBEM G LLE
BRI ZTO ECHLIERICEETHDEEZAONS. DK
DI, NERIFHBOENEEZRT S FTHRLAGHERADS
L DBERHPESNAAERELBVEEBIERD—DTH
HEEZONS.

# O

EXERRICIIMRERICBE L THRALZTHE - OXE
ZEWefeW e, RIEKFEZMRRIME TR E DRAH
RICIHMLADHEE - 7 -V JREG ERABTECTTH
HWfefenfe, RIERFBREM AR FETRDORHTZ AR
RICIIHBEREICRE LTSRNV . RIEKXFEF
ERHE RIS EROMEFRAFR GRALNNTIIEASE - B
SEiEMEE), KA BEK RIUBERFARZHEZH L)
ICIFFIE, 7 -V IERICEVL T THHZE W .
e ERRESEBAMEIREBOMEEEKICICAER
MANDILAFFA], REMERFFRIFIDHEFHlc DV TTH
T BEEED OTOW W &, fIA (#K) ik
AFERMRE SCIEaMERED/L— HERICER LI AGTE
EWEW e, (KR) HHBEROA L ITIIBAFEREICR LT
DERZEHDIERNDZ KRG D W%V REE
ARFEZPHERFHREN FERDNEEERICIEL T

kR A K 2

ADIERRE TIREWN W e, RICAFEBFHMBEIRER
FROZE - REDE T AL, EREEICELTSAL
AHTwWhEWRRW .

FEICADDEEERT BICHIE>TE, KanEA|
EMBFERI AL EYEELER & R E. Fordyce E (University
of Otago) 1ICZ L DT & & THERW Wz, £z, Pierre
Bultynck K (Institut Royal des Sciences Naturelles de
Belgique) (i Herpetocetus scaldiensis MAZARRIE DL
CEEZR>TWEE, BRICALTOBREHATL
fefeWe, RIEKRFMEFAMIBYEDKLEZHFEICIZ,
HiaZFtA CWIZE, BRE XY bWV .

UEDA %, 1T TICBITBTEDTERNMEDZE
DAHERITOHE D BILEBL LTS,
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