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Collaborative Research

The PaleoAsiaDB Project

Yoshihiro Nishiaki
The University Museum, The University of Tokyo

One of the major aims of Research Team A01 of The Cultural History of PaleoAsia
(PaleoAsia2016-2020) has been to construct a chrono-spatial framework to define the regional
variability of the formation processes of Paleolithic modern human cultures on an Asian scale.
In order to accomplish this aim, we have developed a large electronic archeological database
called PaleoAsiaDB to accommodate basic data on the Middle and Upper Paleolithic lithic
assemblages excavated in Asia as well as related information, including their radiometric dates
and paleoanthropolohical remains. This database, consisting of several thousand lithic assemblage
datasets found to date, is a developed version of the Neandertal DB, which was constructed for
our previous project (Replacement of Neanderthals by Modern Humans: RNMH2010-2014). In
addition to a shift in the geographic scope from West Eurasia and Africa to the entire continents
of Asia and Oceania, there is also a major difference from the NeanderDB in its incorporation of
data on the lithic “modes” for each lithic assemblage in the PaleoAsiaDB. The concept of the lithic
mode, originally proposed by Grahame Clark and significantly developed by John Shea in recent
years, is considered superior in characterizing the technological traits of each lithic assemblage when
compared to the currently dominant approach using the concept of “industry,” in that it provides
a technological definition in an objective and theoretical way; this cannot be expected with an
industry approach. The present paper summarizes the achievements of the PaleoAsiaDB project
with a focus on the benefits of the lithic mode approach. It also discusses possible means to make
this database widely available to an international audience, in order to conclude this project in the

coming years.
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Collaborative Research

Exploratory statistical analyses of the Paleo-Asia Mode presence/absence data

Yutaka Kobayashi ) Kohei Tamura ”, Miho Suzuki ®, Mitsuhiro Nakamura ',
Shinji Kato 6), Kazuya Nakagawa © Jun Takakura 7, Takuya Yamaoka (8)
Atsushi Noguchi ® Yasuhisa Kondo ” and Yoshihiro Nishiaki ®

(1) Kochi University of Technology

(2) Tohoku University

(3) The University of Tokyo

(4) Meiji University

(5) Nara National Research Institute for Cultural Properties

(6) Kyoto Prefecture Research Center for Archaeological Properties
(7) Hokkaido University
(8) Shizuoka University
(9) Japanese Centre for South Asian Cultural Heritage
(10

) Research Institute for Humanity and Nature

The Paleo-Asia DB includes information on the presence/absence of 24 lithic modes in more
than 900 assemblages from about 500 sites as well as their geographic locations. In this lecture I
will present an overview of the results of quantitative analyses that we conducted using the dataset.
We calculated some basic descriptive statistics and conducted principal component analysis to
explore the spatiotemporal variability among the assemblages. The entire time frame covered by
the dataset ranges from ca. 130 ka to 20 ka. We divided this into three periods, Period 1 (ca. 130 to
48 ka), Period 2 (ca. 48 to 40 ka), and Period 3 (ca. 40 to 20 ka), which include 350, 104, and 450
assemblages, respectively. We found that the first principal component is mainly explained by the
presence of a longitudinal cline in mode compositions, which stays rather constant over time. The
second principal component is far more dynamic and mainly explained by the presence and absence
of the modes related to the blade, bladelet, and microblade technologies. Furthermore, period-wise
results reveal that the rates at which these technologies spread differ among regions, being rapid
in West and North Asia and slow in East and Southeast Asia. Our quantitative results are overall
consistent with archacologists' commonly held view, but refine some details such as the location of
the hypothetical line separating the Western and Eastern cultures, which is widely acknowledged by
the name of the Movius line.
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Collaborative Research

Human behavioral adaptation to the environmental changes during MIS 3 and MIS2
across Mongolia and Transbaikal, Russia: Recent progress and problems

Masami Izuho " and Hitoshi Hasegawa @

(1) Faculty of Social Sciences and Humanities, Tokyo Metropolitan University
(2) Faculty of Science and Technology, Kochi University

In northern Eurasia, one of the major debates have been that how regional ecological changes
driven by past global environmental changes during the latter half of the late Pleistocene affected
on the human dispersals in the Initial and Early Upper Paleolithic (hereafter, IUP and EUP).
Archacologists also discuss the subsequent behavioral changes observed in the Middle and Late
Upper Paleolithic (MUP and LUP). As a local case study, we have conducted research on the
correlation between human behaviors in the Upper Paleolithic and ecological changes in Mongolia
and Transbaikal. Here we present a summary of the research progress for the last five years
accomplished in our PaleoAsia project, and describe some future problems on this topic.

The study area extends approximately 1000 km north to south and east to west respectively, in the
range of 43-53°N and 99-115°E, straddling Mongolia and Transbaikal, Russia (hereafter, MOTB
area). This study area involves various landscapes in the present, from north to south, mountain
tundra, open taiga, steppe, dry-steppe, the Gobi (semi-desert), and the transitional area between
those landscapes. It is composed of diverse flora and fauna. Recent progress on research in the local
Paleo-environmental record confirms that various landscapes like today appeared during MIS3 and
MIS2 in the study area but the composition was not the same, and landscape changes were possibly
driven by past global climatic changes. The outline of local landscape consisted of various types of
tundra dominating during MIS3 and MIS 2 in the zone of N43°-51°, while dry steppe dominating
and to steppe/ open taiga dominating during MIS3, followed by steppe dominating to tundra
dominating during MIS2 at the zone of N43°-51°.

Concerning the archacological records, some consensus are made as follows; (1) modern human
appeared in this region by 45-40ka, while there is absence of occupations in response to the pulse
of Heinrich events. (2) Large mammal hunting was performed in dry steppe or steppe landscape
during TUP (45-40ka). (3) Broad spectrum hunting activity occurred in various landscapes
consisted of the steppe, taiga, and rocky canyon during EUP (38-30ka). (4) Human occupation is
not archaeologically visible in Tundra landscape in the northern area during IUP and MUP.

We will further discuss some future problems including; (1) whether human groups employed
distinct subsistence strategies, mobility patterns, and hunting strategies across different landscapes
in the MOTB area? (2) When and how did foragers began to adapt in the Tundra landscape in
the MOTB area? Was the adaptation process different those from arctic Siberia where Yana-
RHS occupation occurred around 31ka? (3) Does the similarity in lithic technology between IUP
and EUP represent continuous evolution within the region? (4) What were the Neandertal and

Denisovan occupations in this area? Do archacologists observe any material evidence?
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Perspectives and issues in the application of the ecocultural model to modern human
dispersals to Asia

Seiji Kadowaki Wand Joe Yuichiro Wakano
(1) Nagoya University Museum, Nagoya University
(2) School of Interdisciplinary Mathematical Sciences, Meiji University

The ecocultural model (Wakano ez 4/. 2018) is a mathematical model relating the range-expansion
of modern humans and the extinction of archaic humans to their cultural dynamics. In this model,
culture determines the carrying capacities of the two populations in ecological competition. Culture
in each population is quantified by the density of skilled individuals. The model has two states in
their demographical/cultural dynamics. One is a state in which two populations coexist at low-
density low-culture by exploiting different ecological niches. The other is a state in which the carrying
capacity of one population is increased by the increased skilled density, resulting in the extinction of
the other population.

Wakano et al. (2018) considered bladelet technology as a candidate for a skill that contributed to
the increase in the carrying capacity during the modern human dispersals in the late Pleistocene.
This is because bladelets are likely to have been used as parts of various composite tools and enabled
efficient consumption of lithic raw material, thus representing reliable, maintainable, and efhcient
tool-provisioning strategies. From this viewpoint, we explained how the cultural changes from the
Initial Upper Paleolithic (with few bladelets) to the Early Upper Paleolithic (with more bladelets) in
Europe were related to concurrent demographic dynamics, i.e., the co-existence of modern humans
and Neanderthals in the IUP, followed by the extinction of Neanderthals in the EUP.

In this presentation, we discuss how the ecocultural model can be applied to modern human
dispersals to North—Central Asia, South Asia, Southeast Asia, and Wallacea. First, it is necessary to
consider what archaeological record can represent a skill related to the carrying capacity. Like west
Asia and Europe, bladelets can be used as a skill in North—Central Asia. On the other hand, current
understanding of flake assemblages in South—Southeast Asia and Wallacea does not allow us to
focus on lithics for such a skill. Instead, we propose to consider various records indicating forest and
maritime adaptations collectively as skills related to the carrying capacities in those regions.

It is also necessary to modify the ecocultural model itself. The current version assumes that the
second wave (with high-density high-culture) propagates from the place of the biological origin, i.c.,
Africa for modern humans. However, current evidence does not indicate an African origin of forest/
maritime adaptive skills in South-Southeast Asia and Wallacea. There is no evidence either that
bladelet technology in North Asia spread from Africa or West Asia. Therefore, we made a revised
model that allows the emergence of the second wave in any areas of the first wave.

Interbreeding between modern humans and Denisovans, as shown by genetic analyses, indicates a
period of their co-existence. This period corresponds to the state of low-density and low culture in the
ecocultural model while the subsequent phase of the Denisovan extinction corresponds to the high-
density and high-culture state among modern human local groups. From this perspective, we review
archacological records of North Asia, South-South East Asia and Wallacea.

Reference
Wakano, J.Y, Gilpin, W., Kadowaki, S., Feldman, M.W., Aoki, K., (2018) Ecocultural range-
expansion scenarios for the replacement or assimilation of Neanderthals by modern humans.

Theoretical Population Biology 119: 3-14.
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Collaborative Research

Bamboo hypothesisrevisited: Lithic technology and use from the view of plant
processing practices in Wallacea

Rintaro Ono (1), Riczar Fuentes (2), Ayami Nakatani (3), Miwa Kanetani

and Yoko Ueba "

(1) National Museum of Ethnology, Japan

(2) Universitat Tabingen, Germany

(8) Okayama University, Japan

(4) Professional Institute of International Fashion, Japan

It has been argued that the lithic production technology seems to have no big changes for long
time in Island Southeast Asia (ISEA) during the Pleistocene times and even in Holocene. For
such unchanged lithic technology in ISEA, the recent archacological studies based on “bamboo
hypothesis” have shown that seemingly simple lithic flakes were used for a large variety of complex
tasks, including plant processing and as hafted composite tools rather than hunting tools. Organic-
based technologies often complement these lithic traditions in ISEA. In this presentation, we present
our temporal results on the analysis of chert tools from the Topogaro cave in Central Sulawesi (Fuentes
et al, 2020, in review; Ono ez al. 2020), and its implications in the regional context. For examples,
we identified processing of phytolith-rich plants employing unmodified flakes and retouched tools
in some Pleistocene lithic assemblages including the Topogaro ones. Evidence of production of
composite tools was also detected. The increasing intensity of those activities shows development in
technological and behavioural complexity of the people occupying the site beginning c. 40,000 years
ago. This development is associated with the appearance of organic-based technologies that reflect
adaptation to changing maritime environments. In addition, our collaborative study also aims to
reconstruct the variety of plant use, especially bamboo and palm resources in the past by referring
the ethnographic data to investigate the possible importance of these materials for various human
activities during the Pleistocene and Holocene. The detailed temporal results of this collaborative
study will be presented in a separate paper by Natakani ez /.
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The Multifaceted Utilization of Plant Resources: Understanding the Fit of Plant
Properties to Particular Purposes, and the Possibility of Cultural Preferences

Ayami Nakatani M Yoko Ueba ¥, Takuya Yamaoka ®) Miwa Kanetani ¥,

®) and Rintaro Ono ?

Riczar Fuentes

(1) Okayama University, Japan

(2) National Museum of Ethnology, Japan

(8) Shizuoka University, Japan

(4) Professional Institute of International Fashion, Japan
)

(5) Universitat Tubingen, Germany

One of the important points in debates concerning the development of modern human cultures
in Island Southeast Asia is the persistence of core tools, such as choppers and chopping tools, and
amorphous flaked tools from the late Pleistocene to early Holocene. The prolonged production of
such informal lithic tools makes this region deviant from Europe, West Asia, and Africa, where
the chrono-spatial framework can be established on the basis of the sequence of varying types of
lithic industries, including the development of blade and bladelet production.

At the same time, there is no doubt that the dispersal of Homo sapiens into Island Southeast Asia
and Oceania was only made possible by long-distance seafaring technologies and the exploitation
of aquatic resources. Building boats, for example, required complex technologies to combine
different types of materials or the use of particular types of stone tools, such as a ground-edge ax.
Given these features of human adaptation to the new environment in Island Southeast Asia and
beyond, it seems relevant to investigate the strategic use of plant resources.

Being perishable in nature, plants are unlikely to be included in the archaeological records from
Paleolithic sites; thus, pre-historical archaeologists have paid little attention to these types of
artifact. In recent years, however, thanks to the development of experimental archaeology and
microscopic use-wear analysis, a sizable number of stone tools have been identified as having been
used for plant processing.

Against this background, this presentation will discuss the results of our ethnographic survey
of daily utensils made from plants in a hamlet located on the island of Timor in the Lesser Sunda
Islands of Indonesia. The sister presentation by Ono ez /. (A02) will explicate their findings,
based on use-wear analysis and experimental archacology, and discuss the lithics excavated from
Topogaro Cave in Central Sulawesi, Indonesia, with reference to the “bamboo hypothesis™. In this
presentation, we will therefore maintain a focus on the use of plants for making tools and utensils.
Our analysis of the gathering, processing, and utilization of various plants for differentiated
purposes, including shelter and food acquisition, reveals the following characteristics involved in
such plant use:

1. The use of Palmae (palm trees) and Poacecae (bamboo species) was most frequently

observed.

2. Different parts of different plants were used for differentiated purposes through an
understanding of the unique properties of each part of each plant.

3. The same parts of a plant could be processed differently to produce a variety of tools and
utensils.

4. The production of a variety of tools by combining different plants — especially species
of Palmae and Poaceac — provided the local population with comprehensive means to sustain
themselves.

5. The plants were mostly processed with a simple, multi-purpose tool.
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This kind of thorough understanding of the nature of different plants as a resource, their
selective utilization, and the appropriate processing to meet a variety of daily needs can be seen as
significant manifestation of the behavioral and technological capacities that were indispensable
for modern humans to adapt to a new environment. In addition, particular attention should
be paid to the “binding” function of plants in various settings, which will enlighten our
understanding of composite tools in human history.

Moreover, it is important to stress that plants can also provide food. Although informal stone
tools made with relatively simple techniques may have been used to produce other tools by
processing bamboo and palm trees, they could also have been used to cultivate and process plants
as an alimentary resource. In other words, it can be argued that the multifaceted utilization of
plants decreased the need for the technological development of lithic production.

Lastly, while humans can select useful plants fit for individual purposes, certain populations may
have discriminated in favor of a particular type of plant against another that could also have been
available for similar functions. Such plants were singled out and often endowed with symbolic
value. This may indicate “a cultural preference’, which is a topic for further investigation.
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Behavioral Modernity in raw material use for tool making

Takuya Yamaoka
Shizuoka University

Behavioral modernity (Modern human behavior) exhibited in early modern humans has mainly
been studied based on data from Europe, West Asia, and Africa. For examples, art, body ornaments,
bone / antler tools, long distance exchange of raw materials, blade technology, artifacts styles, and
so on are included in it (e.g. Mellars 1989; McBreaty and Brooks 2000; Conard 2008). Recently,
Haidle ez al. (2015) reexamined the nature of culture from a wider perspective and proposed an
eight-grade model to explain the evolution and expansion of cultural capacities in hominins and
other animals. The paper also presented new perspectives on behavioral modernity, mainly based
on the latest archacological data from Europe, West Asia, and Africa. On the other hand, recent
archacological research in the other regions such as Southeast Asia and Australia shows a different
aspect of the behavioral modernity of early modern humans. Archacologists found evidence
of different kinds of new behavior in these regions. For example, adaptive behavior in tropical
rainforests, sea sailing, and advanced maritime skills were also found there (Barker ez /. 2007;
O’Connor ez 4l 2011; Hiscock 2015; Roberts and Amano 2019). These show the adaptive flexibility
of early modern humans as hunter-gatherers. Accordingly, there is emphasis on this flexibility in the
study of the behavioral modernity of early modern humans now. Based on them, this paper reviews
remarkable changes in bone/antler and lithic technologies from the Middle to the Upper Paleolithic
for considering the characteristics of raw material use for tool making by early modern humans.
These changes suggest that, at some point, early modern humans developed a better understanding
of the physical properties of raw materials and came to enhance the usefulness of raw materials in
tool making, corresponding to the respective properties of raw materials. This paper points out that
the adaptive flexibility of early modern humans was based on abilities relating to an awareness and
understanding of the physical properties of raw materials and the exercise of ingenuity to increase
their usefulness.
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Sample codes References Sample locations ~ Age BP (years) Genetic clusters
Ust'Ishim Fu 14 Irtysh R 45,020 unassigned
Tianyuan Yang Beijing 39,500 EA

Salkhit Massilani Mongolia 34,425 EA+ANE

Yana RHS (2) Sikora Yana R 31,600 ANS

MA-1 Raghavan L Baikal 24,305 ANE
Afontova Gora (6) Fu 16 L Baikal 16,710 ANE

Ust' Kyakhta3 Yu Kyakhta R 14,000 PS

Houtaomuga Ning Jilin China 12,000 ARB
Kolyma 1 Sikora Siberia ~9800 PS

Devil's Gate (6) Siska Primorskii ~7600 ARB

EA:East Asians, ANE: Ancient North Furasians, ANS: Ancient North Siberians, AB: Ancient
Beringians, ARB: Amur River Basin, PS: Paleo Siberians
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Project Report

Trends in population genomics on ancient North Eurasians

Naoyuki Takahata
The Graduate University for Advanced Studies (Sokendai)

What the study of ancient genomes has shown during the past decade is that the people who live in
a particular place today almost never exclusively descend from the people who lived in the same place
far in the past and therefore the present-day structure of human populations cannot recover the
fine details of ancient events (Reich, 2018). Accordingly, to reveal who were bearers of a particular
culture in the past, it is imperative to directly study them or their proxies as close as possible. This is
precisely why we need study ancient genomes and why we often disrupt our assumptions about the
past.

Since this is the final year of the Cultural History of PaleoAsia, I would like to take this
opportunity to review recent trends in ancient genomics on North Eurasians, keeping in mind the
Venus and microblade industries widely distributed over Eurasia in the Upper Paleolithic. The three
trends are concerned with (1) first North Eurasians of modern humans and interbreeding with
archaic hominins or two Denisovan groups, (2) admixture between East and West Eurasians with a
particular emphasis on the formation of Beringians and first Americans, and (3) massive migration
across the Eurasian Steppe after the Last Glacial Maximum.

(Ancient genomes of modern human samples are summarized in Table 1 on the previous page and
references are given below)
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Goebel, G.2015. The Overland Dispersal of Modern Humans to Eastern Asia: An Alternative,
Northern Route from Africa. In Emergence and Diversity of Modern Human Behavior in Paleolithic
Asia, edited by Y. Kaifu, M. Izuho, T. Goebel, H. Sato, and A. Ono, 437-452. College Station: Texas
A&M University Press.
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Project Report

Northern route and current status and prospect for the Pleistocene human occupation in
Hokkaido

Yuichi Nakazawa

Faculty of Medicine, Hokkaido University

Hokkaido Island situating in eastern part of the Old World was a part of East Asian continent
during the Last Glacial. Modern humans dispersed to eastern Old World was via northern route,
and this dispersal was the result of adaptation to steppe zone with frequent use of blades (e.g.,
Gocebel 2015, Nishiaki 2020). In terms of geography, it is not unusual to expect that outskirt of
modern human dispersal across East Asia via northern route reached the Pleistocene Hokkaido,
while the early occupational record of modern humans in Hokkaido was scarce. An unresolved
question is why human occupations came to be later in Hokkaido than the other regions in Japanese
Archipelago, even though the northern route was explored by early dispersal of modern humans.

Until recently, there has been not enough data regarding the Pleistocene sites with ample
stratigraphic sequences and chronometric dates in Hokkaido, and most of the discussions on
the Paleolithic occupations have been built on the sites of Tokachi Plain and Ishikari Lowland
where tephra stratigraphy is well established. However, large amount of sites are distributed in
northeastern Hokkaido, which makes us speculate to encompass any occupational record of modern
humans that came along early dispersal via northern route. In particular, the regions along the
Tokoro River system has more than 150 open-air sites attributed to Upper Paleolithic, recorded
since the 1950's. As the part of PaleoAsia Project, we conducted the archaeological excavation at
the Kyoei 3 site (Oketo Town) in upper region of the Tokoro River. An analysis of site sediments
has identified several kinds of tephra in between the sediments from the Late Pleistocene to initial
Holocene, while volume of the Pleistocene sediments are not large and chronostratigraphic periods
for recovered lithic artifacts need to be evaluated by the study of site formation processes (work in
progress). At the same time, recorded lithic assemblages from open-air sites along the Tokoro River
system have been thought to be Upper Paleolithic based on identification of diagnostic stone tools
(e.g., blades, microblade cores, bifacial points), while temporal associations of these diagnostic tools
that designate changes and persistence of assemblages and their supposed dates are ambiguous.
Toward a clarification of these issues, it is necessary to examine basic questions of how to recognize
the Upper Paleolithic sites (e.g., artifact recovering context, land use) and what sorts of stone tools
were diagnosed for Upper Paleolithic period.
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Project Report

The dispersions and adaptations of modern humans in North Asia

Jun Takakura
Archaeological Research Center, Hokkaido University

The project “PaleoAsia” was launched in 2016. Several results of the Palacolithic research in North
Asia have been obtained since the start of the project. It should be noted that some of the results of
archacological research have provided new insights into the dispersions and adaptations of modern
humans in North Asia. In addition, the demographic information based on the analysis of ancient
genomics of modern and archaic humans has had important bearing on the origins and spread of
the Upper Palacolithic techno-complexes in North Asia. Here the author attempts to review some
of recent discoveries in archaeological and ancient genomic studies of modern humans in North
Asia and discuss their future prospects.
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Project Report

The Dispersal of the genus Homo into Asia in the Late Pleistocene

Rikai Sawafuji M@ Takumi Tsutaya @ and Hajime Ishida )
(1) Graduate School of Medicine, University of the Ryukyus
(2) School of Advanced Sciences, The Graduate University for Advanced Studies (SOKENDALI)

In recent years, various human species have been discovered in Asia. For example, Denisovans
have been discovered in Tibet, and Homo luzonensis has been discovered on the island of Luzon.
Denisovans, in particular, are thought to have been widely distributed in Asia, and it has been
suggested that there were several introgressions between modern humans and Denisovans. An
increasing number of studies have been conducted using modern human DNA analysis and ancient
proteomic and ancient DNA analysis of excavated bones. Based on these findings, this presentation

will provide an overview of the spread of the genus Homo in the Late Pleistocene in Asia.
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Project Report

An Ecological and Ethnographic Examination of Continuity of Human Populations in Taiwan

Atsushi Nobayashi
National Museum of Ethnology, Osaka

Due to the small number of excavations in Taiwan, the dynamics of human populations in the
Paleolithic period are not well known, and based on the results of previous studies, many researchers
believe that the Paleolithic and Neolithic periods are not basically continuous. In contrast, studies
using behavioral ecology-based models and macroecological projections from Binford's hunter-
gatherer database suggest that the ability to adjust prey selection and niche widths made Paleolithic
hunter-gatherer populations viable in a niche-separated condition from later farmers if the Prey
Choice Model is adaptive to Paleolithic hunter-gatherer populations (Yu2020).

When the previous hypothesis is referred to the ethnographic research of Formosa indigenous
peoples, there are many interesting points to consider. The high degree of diversity of the indigenous
populations’ settlements, with various ecological resources. While they are engaged in hunting and
shifting agriculture, there is a wide range of prey and cultivated plants; and there is diversity in the
softer aspects, such as kinship relationships, beliefs, and language.

This presentation discusses the possibility that phylogenetic differences drawn from ecological
models underlie the historically known diversity of Formosa indigenous populations and considers
how traces of a hunter-gatherer niche in the Paleolithic period may be sustained by later populations.

References

Bellwood, P.
2017 Taiwan and the Prehistory of the Austronesian-Speaking Peoples. In Ethnos, Geography
and Development: An Interdisciplinary Approach to Human-Environment Relations Kuan, DW.
ed.; Shung-Ye Museum of Formosan Aborigines: Taipei, Taiwan, pp. 3-33

Yu, Pei-Lin
2020 Modeling Incipient Use of Neolithic Cultigens by Taiwanese Foragers: Perspectives from
Niche Variation Theory, the Prey Choice Model, and the Ideal Free Distribution Quaternary
3(3), 26; https://doi.org/10.3390/quat3030026

31



I The 10th Conference on Cultural History of PaleoAsia
7o
— AR R

FEJL i 17 ZMISIDO KBV G858

MEEE—
=R IALEH S AR B R R 5

MIS 3 IZB Wi, #IbClddhhfsnf sl G, /v 7. Ny 7). Hlig R
xR by = VT AR ATEA TR E o TWD, LA L, MIS3DS-4 Ji4EH %
Hi2 3 % BRI R AR 8 - 98 (S.7~S.0074ERI) . A LHKES - 68 R41H4
B 8 - 9k (RS.6UT4ERT) . ILTEA T E &322 g sk (F94.0074E80) % & fidk
WaOBLZ L bW KRB AREPLETA2AMHENALNS, OO, PERH
PO A LEEOHM E R oTWh, Lzho T, FEILORAAEEEIL, S zmill T
Wi E R RO SR BRBHTARL—F > 7 HEM 2 ?) ol L EERICB AL E
BETH23000 Lk, TOBMISEREZIA) BEDVD b,

32



The 10th Conference on Cultural History of PaleoAsia I

Project Report

Large tool industry of MIS3 in North China

Shinji Kato
Nara National Research Institute for Cultural Properties

During MIS3, denticulate tool industries became popular in North China (Huabei). However,
large tool industry with quartz sandstone can be observed around 50-40 cal ka . This large tool
industry is represented by assemblages of 8- 9 layers (57 - 50 cal ka) of the Zhijidong cave site, 5-
6 layers (ca. 41 cal ka) and 8 - 9layers (ca. 56 cal ka) of the Fangjiagou site in Henan Province, and
the middle cultural layer (ca. 40 cal ka) of Xiachuan site in Shanxi Province. Large tool industry
was the characteristic industry in the southern half of China. Therefore, this kind of industry in
North China may mean the moving north and the diffusion in North China of human groups in
the southern half of China (the basal East Eurasians ?) carrying large tool industry. We need to pay
attention to its trend.
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Environmental adaptation in the spread of Homo sapiens to Asia

Hiroyuki Kitagawa
Institute for Space-Earth Environmental Research (ISEE)

There is general consensus on the African origin of early modern human (Homo sapiens), but there
is disagreement as to when and how they spread to the Eurasia continent. Homzo sapiens came across
highly diverse environments in the spread from Africa to various parts of the Eurasian continent.
In this study, we examined the potential migration in the spread of Homo sapiens to Asia from the
viewpoint of the adaptability on different environments.

An agent-based simulation model has been built to explore the differences in migration pattern
constrained by environmental adaptability. The environmental diversity in the Eurasia continent
was represented by the climatic dissimilarity which was calculated using the biological climate
variables such as annual trends (e.g., mean annual temperature, annual precipitation), seasonality
(e.g., annual range in temperature and precipitation) and extreme or limiting environmental factors
(e.g., temperature of the coldest and warmest month, and precipitation of the wet and dry quarters).
In this simulation model, high adaptability is not required to migrate to the areas with similar
climate condition. On the other hand, the migration to areas with dissimilarity in climate condition
requires high adaptability. The model simulation output are compared with existing archeological
data to assess the influence of environmental adaptability on migration pattern in the spread of
Homo sapiens to Asia.
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Radiocarbon calibration dataset IntCal20

Hiroyuki Kitagawa
Institute for Space-Earth Environmental Research (ISEE)

Radiocarbon dating is an indispensable for prehistoric dating. Radiocarbon ages are converted to
calendar ages using a calibration curve (radiocarbon calibration dataset). Recently, new calibration
curve (IntCal 20) has been released by adding thousands of new data for the first time in seven
years. Overall, the release has improved time resolution and reliability compared to the old dataset.

This update may affect the estimated ages of archaeological samples. In some cases, the fossil ages
of early modern humans are estimated to be about 1000 years younger than the previous estimation
using older release of radiocarbon calibration curve. This presentation outlines what changes have
been made. In addition, as a future task, new research project on the necessity of applying the region-
specific offset of the calibration curve will be proposed.
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Miki, T., Kuronuma, T., Kitagawa, H., Noguchi, A., Kondo, Y., 2020. Bronze Age vessel remains from

the cave of Mughara al Kahf in the Wadi Tanf: a preliminary report of the 2017/18 and 2018/19
seasons. The Journal of Oman Studies 21:128-143.
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Human settlement and environmentin a piedmontcanyonin Southeast Arabia:
summary of four years of fieldwork and future directions for research

Yasuhisa Kondo ", Takehiro Miki ¥, Taichi Kuronuma “and Hiroyuki Kitagawa ®)
(1) Research Institute for Humanity and Nature

(2) Institute of Ancient Near Eastern Archaeology, Free University of Berlin

(3) Institute for Space-Earth Environment Research, Nagoya University

Since 2016, we have been conducting archacological fieldwork in Ad-Dakhiliyah Governorate in
the southern slope of Hajar Mountains, Oman, to clarify the relationship between environmental
fluctuation and human habitation during the Late Pleistocene in ‘Monsoon Arabia, an eco-geo-
cultural sphere influenced by the Indian monsoon. This paper summarises the four-year fieldwork
and presents future directions for research.

In 2016, we conducted archacological surveys in Nizwa and its adjacent areas and identified the
excavation potential of cave sites and rock shelters located in the calcareous canyons in the southern
slope of Hajar Mountains. In 2017, we surveyed three canyons between Ghubrat Nizwa and Tanuf
to the north of Nizwa, and discovered some Wadi Sug-style (early second millennium BCE) ceramic
and softstone vessel fragments in the cave site of WTNO1 (locally called Mugharat al Kahf).
Further, in 2018 and 2019, the team conducted excavations at the cave (Miki e a/. 2020).

The WTNOI cave site has an entrance on the cliff, which is located approximately 600 metres to
the west of the canyon. The cave is located at an elevation of approximately 200 metres from the
canyon bed, and it is necessary to climb up the steep talus for half an hour or more to reach the
entrance. The entrance is 8 metres wide, and the cave is 18 metres deep. The sounding of a two-by-
two-metre test pit near the entrance recovered an anthropogenic deposit (Layer I), which included
ash patches. This layer contained a large number of caprine coprolites, dates and other seeds, and
charred wood fragments. The accelerator mass spectrometry radiocarbon dating of charcoal samples
indicated that their ages corresponding to the early phase of the Umm an-Nar period (2700-2000
BCE) and the early phase of the Wadi Suq period (2000-1600 BCE) of the Middle Holocene.
The recovered artefacts belong to the latter period. The lower layer, Layer II, is a sterile travertine
made of calcareous deposits calcified with dripping water. The excavations reached the bedrock at
approximately 80 centimetres below the surface.

In conclusion, the excavations made at WTNO1 did not yield any evidence of the human
settlement during the Pleistocene; however, it presented the first evidence of the cave use in
piedmont canyons in the arid areas of Arabia during the Middle Holocene. This discovery is
significant in clarifying the relationship between the region’s human settlements and environmental
fluctuations. We intend to continue our research on the palacoecological, palacoenvironmental, and
cultural dimensions of the Middle Holocene through stable isotope and ancient genomic analyses of
the coprolites and by using other cross-cutting techniques.

Reference

Miki, T., Kuronuma, T, Kitagawa, H., Noguchi, A., Kondo, Y., 2020. Bronze Age vessel remains from
the cave of Mughara al Kahf in the Wadi Tanf: a preliminary report of the 2017/18 and 2018/19
seasons. The Journal of Oman Studies 21:128-143.
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Munro, N. (2009). Epipaleolithic subsistence intensification in the southern Levant: the faunal
evidence.InJ.-J. Hublin & M. P. Richards (Eds.), The Evolution of Hominin Dicets -Integrating
Approaches to the Study of Palaeolithic Subsistence- (pp. 141-156). Springer.
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Paleoenvironment and human hunting activity around the late Pleistocene site of Tor
Hamar, southern Jordan: evidence from faunal remains and paleosols

Yuichi Naito
Nagoya University Museum, Nagoya University

Stable carbon and oxygen isotopic compositions of faunal remains unearthed from the Upper
and Epipaleolithic site of Tor Hamar in southern Jordan were measured for reconstructing
paleoenvironments in the region. The site is located at the Jebel Qalkha area and has archaeological
deposits dated to the Early Upper Paleolithic (43-30 ka) and Epipaleolithic (28-14 ka) periods.
The excavations at the site have yielded remains of prey animals in addition to lithic tools enabling
estimation of vegetation and climate during the late Pleistocene. Albeit the poorly-preserved
condition of animal remains, which is typical of this region, we performed carbon and oxygen
isotope analysis together with identifications by the morphological analysis and the peptide-
sequencing on animal tooth fragments in addition to the analysis on paleosols. Our result point
to an abrupt environmental shift from a wetter condition in older periods including Ahmarian
and Qalkhan cultures (~36-18 ka) to a drier condition in the later periods including Mushabian
culture (~16-14 ka). The results are consistent with the Pleistocene lake-level shift of Lake Lisan
that indicates a sudden shift towards drier condition around ~15 ka. The observed shift in isotopic
composition as well as remarkably large isotopic variations of gazelle also suggests a change in
hunting strategy of humans that probably targeted multiple different species of genus Gazella
between each cultural period.

Reference
Munro, N. (2009). Epipaleolithic subsistence intensification in the southern Levant: the faunal

evidence.InJ.-J. Hublin & M. P. Richards (Eds.), The Evolution of Hominin Diets -Integrating
Approaches to the Study of Palacolithic Subsistence- (pp. 141-156). Springer.
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OSL ages of Late Pleistocene lacustrine to fluvial deposits at the eastern margin of the
southern Jordan Rift Valley

Toru Tamura ", Risako Kida ” and Seiji Kadowaki 3)
(1) Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology
(2) University Museum, Nagoya University

A lacustrine to fluvial sediment succession is identified beneath a terrace in Wadi Gharandal,
castern margin of the southern Jordan Rift Valley, where are located some Middle Paleolithic sites,
in contrast to the modern desert environment. The terrace is restricted in an area c. 600 x 400 m
surrounded by basement rocks and considered as a result of sediment deposition while the water
flow was naturally dammed by landslides. K-feldspar pIRIR dating was applied to four samples
obtained from the sediment succession. The age estimates are 716, 707, 57+5, and 81%7 ka
in ascending order, consistently indicating the deposition in the late Middle Paleolithic period.
A previous study reported quartz OSL ages 70—125 ka from the same site. However, the OSL
properties of quartz in this area is not suitable for dating, and pIRIR ages in this study are thus
more reliable. The lacustrine to fluvial sediment succession suggests a much wetter climate than the
present with annual precipitation only several tens of millimeters, providing important information
for understanding behaviors of Homo neanderthalensis.
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The history of vegetation change reconstructed by pollen analysis of cored samples
from Mikazuki-ike Pond, Yusui-Cho, Kagoshima Prefecture, SW Japan

Toshiyuki Fujiki M Takuma Nagatomo @ Mitsuru Okuno ¥, Hideto Naruo

and Hitoshi Terada
(1) Faculty of Science, Okayama University of Science
(2) Faculty of Science, Fukuoka University

(3) Formerly Kagoshima Prefectural Museum

Mikazuki-ike Pond is located in Koba, Yusui-cho, Aira-gun, Kagoshima Prefecture. Iris ensata
var. spontanea (family Iridaceae) grows naturally in Mikazuki-ike Pond, which is considered to be
the southern limit of its native range. It this study, we explored the history of vegetation change
in Mikazuki-ike Pond using sedimentary pollen records. On November 3, 2019, sediments were
collected at four points within the pond using a peat sampler. Radiocarbon Q) dating was
performed at three points at depths of 178180, 110~112, and 50-52 cm. The "“C ages of this
sediment were 855 = 20 BP (median probability: 761 cal BP) at a depth of 50-52 cm, 2480 *
25 BP (2587 cal BP) at 110-112 cm, and 5590 £ 30 (6361 cal BP) at 178-180 cm (Nagatomo ez
al., 2020). Sediments at depths of 40-105 cm were found to contain paleoenvironmental records
of approximately 2500 to 700 cal BP. We detected 23 and 19 types of tree and herb pollen grains,
respectively, as well as 3 types of fern spores. We detected large number of pollen grains of Quercus
subgenus Cyclobalanopsis and Castanopsis at depths below about 87 cm, above this depth, we
observed a rapid decrease and increase in Quercus subgenus Cyclobalanopsis and Pinus pollen,
respectively. As Pinus pollen increased in abundance, Poaceae pollen also increased and Fagopyrum
pollen appeared. Sedimentary curves suggested that human deforestation began at about 2000
cal BP (Nagatomo e# al., 2020), followed by rice and buckwheat cultivation around Mikazuki-
ike Pond, which has continued to the present day. Iridaceae pollen, presumed to be 1. ensata var.
spontanea, was detected sporadically. Since Iridaceae flowers are insect-pollinated, pollen production
is low; therefore, Iridaceae pollen was detected in very low proportions (1-2%). Irises have not
artificially planted in this region, but grew naturally over long periods, with pollen grains detected
continuously at a depths of 87-95 cm. Since many Poaceae and Cyperaceae pollen grains were also
detected in this layer, it appears that the wetland environment was present, with many /. ensata var.
spontanea growing in this pond. However, when abundance of Quercus subgenus Cyclobalanopsis
pollen decreased sharply, Iridaceae pollen was still detected only sporadically, and its appearance rate
decreased. The water environment in this region may have changed due to a decrease in the extent of
primeval forest. Since Haloragis pollen is increasing in abundance over time, this pond appears to be
drying out gradually, and will likely become grassland.

Reference

Nagatomo T., Okuno M., Fujiki T., Nakamura T., Minami M., Naruo H., Terada H. (2020)
Stratigraphy and age of Mikazuki-ike Pond, Yusui-Cho, Kagoshima Prefecture. The Nagoya
University bulletin of chronological research, 4, 35-38.
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Current perspective on the ideas of Paleolithic hunters about cave paintings

Kazuharu Takehana
Correspondent Membre of Human Paleontology Institut in Paris

In these last years, as if we didn't know to stop the discoveries news on the artistic expression by
the Paleolithic Man. Some information among them that they shake admitted theories henceforth
excessively. Notably, the one of the cave paintings by the paleolithic hunters whose archacologists are
discovering last discoveries thereon.

It is difficult to explain well now by the old understandings. And the cave paintings are only in
addition to pictorial information in second dimension. It is possible that their signs are in linguistic
expression as the hieroglyphic letter. As if most of them that it was a palimpsest on parchment in the
ancient times of Europe, while writing and erasing. It is about touched up works or those that have
been repainted by posterior paintings, what is confounded themselves completely. We verified the
six concerned articles finely below: "Supposedly the cave paintings by the Neandertal man in Spain”,

"the oldest discovered cave paintings according to the recent dating in the island of Sulawesi in
Indonesia", "the oldest cave paintings by the Modern man in the Chauvet Cave in France", "the
Gravettian art in the decorated cave of Cussac in France”, "the Sistine Chapel paints in the Upper
Paleolithic, Lascaux Cave", "the decorated cave of Fronsac in France at the end of the Upper
Paleolithic in France".
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Sikora ez al. 2017 Ancient genomes show social and reproductive behavior of early Upper Paleolithic
foragers. Science 358: 659-662.
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Environmental Adaptation of Siberian Hunter—gatherers

Kazunobu Ikeya
National Museum of Ethnology, Osaka, Japan

1. Introduction

In recent years, ancient genome studies have provided new insights concerning demographic history
and size of social groups of Ancient North Eurasians; the Paleolithic hunter gatherers. (Sikora ez al.
2017, 2019, Takahata 2020) For example, kinships and marital range of 10 generations were shown
at an archacological site, 150km east of Moscow. On the other hand, the reporter has conducted an
ethnological study of Chukchi people living in northeastern Siberia. (Ikeya 2002)

Based on the above trends, this report examines the method of environmental adaptation of modern
Siberian hunter-gatherers from ecological-anthropological perspective through their livelihood
technology and society (band structure) in order to find the real image of "Ancient North Eurasian".
Specifically, the reporter used the result of his investigation as well as existing ethno-historical and
ethnographic materials.

2. Result and discussion

The environment of Siberia can be roughly divided into tundra and taiga, but the environment of
brackish water such as lakes and rivers are seen widely. There, people can acquire fishing resources
with simple techniques. In addition, the range of group movement and the use of resources by
hunting, gathering, and fishing are different depending on these ecological environments. The
kind of intergroup marriages and marital range through these movement or activities will also be

considered.
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Raw material exploitation and lithic technology 2:
Preliminary analysis of the new PaleoAsia Mode

Miho Suzuki
The University Museum, The University of Tokyo

The Upper Palacolithic lithic assemblages in the Japanese archipelago is divided into two periods
with a boundary of about 30,000 years ago. The compositions of the lithic technology and the tool
type are significantly different between two periods. Also, in the early period, lithic assemblages with
relatively high similarity were distributed throughout the Paleo-Honshu islands, in the late period,
they show a great variety of regional characteristics. In the previous conference, it was pointed out
that these changes in the characteristics of the lithic assemblages from the early to the late periods
reflects the significant change in the stone raw material utilization system in each region. And, the
hypothesis that the transition at the styles of cultural transmission of the Paleolithic groups may be
the background of those changes were proposed.

The purpose of this study, the correlation between raw materials and lithic technology will be
clarified, by analyzing the new PaleoAsia mode incorporating raw materials as a parameter. Analysis
of the dataset also clarify the details of the regional characteristics and temporal changes in raw
material utilization. Furthermore, I would like to situate this study as a preliminary analysis to
approach from the perspective of cultural evolution to the cultural and phylogenetic relationships of
lithic assemblages between the regions of the Japanese archipelago in the Upper Palacolithic.
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Stone tool production technology of the early late paleolithic in Korea

Kazuya Nakagawa
The Kyoto Prefecture research Center For Archaeological Properties

Blade technique appeared in Korea at least 40,000 years before. Most of the raw materials of the
blade were shale and tuff. And the blade became the material of the stemmed point. There were two
stone industries before the Stemmed point industry. It is thought that two stone industries occurred
by the difference of raw materials.

In the Stemmed point industry, the tool composition changes depending on the stone material.

In this presentation, I report technical character of the blade technique and traditional quartz
artifacts. In addition, I report the polishing technology with the Stemmed point industry.
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Nakahashi, W. (2013). A Mathematical Model of Cultural Interactions Between Modern and Archaic
Humans. In Dyramics of Learning in Neanderthals and Modern Humans Volume 1 (pp.255-263).
Tokyo: Springer Japan. https://doi.org/10.1007/978-4-431-54511-8 _17

Mesoudi, A., & O’Brien, M. J. (2008). The cultural transmission of great basin projectile-point
technology I: An experimental simulation. American Antiquity, 73(4), 627-644. https://doi.
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The role of interaction among groups possessing cultural traits with a different level of
fitness in tool making: an experimental investigation

Yo Nakawake and Yutaka Kobayashi
Kochi University of Technology

Cross-cultural interaction with other groups is one of the central topics in Cultural History of
PaleoAsia. With the theoretical evolutionary model investigating the interaction between groups
possessing cultural traits of different level of fitness, Nakahashi (2013) showed observing groups
with cultural traits of lower fitness may benefit cumulative cultural evolution since the observation
provided negative exemplars ought not to be imitated. Here, with the laboratory experiment, we
investigated if observation of negative exemplars could be beneficial to acquiring cultural traits
with higher fitness. For the experimental task, we adopted the virtual arrowhead task that had
been developed to test the theory of cultural evolution in laboratory experiments (e.g., Mesoudi &
O'Brien, 2008). In the experiment, we simulated situations that participants could encounter the
groups possessing arrowheads with either higher or lower fitness. The result would be presented at

the conference.

Reference

Nakahashi, W. (2013). A Mathematical Model of Cultural Interactions Between Modern and
Archaic Humans. In Dynamics of Learning in Neanderthals and Modern Humans Volume 1 (pp.
255-263). Tokyo: Springer Japan. https://doi.org/10.1007/978-4-431-54511-8 _17

Mesoudi, A., & O'Brien, M. J. (2008). The cultural transmission aof great basin projectile-point
technology I: An experimental simulation. American Antiquity, 73(4), 627-644. https://doi.
0rg/10.1017/5000273160004733

55



I The 10th Conference on Cultural History of PaleoAsia
7o
— AR R

FHREREN OEUUHZE — BumriRREE % J0

Z TR
E S R e

RFEFRIT TN TEME L 72 AR ERICH T 2 @I O R Z Wi T 5. FBEREL
T 7V A A TR LD LT S BGOSR ERE RN B3 5 RkiEmAe B
L7 4 =NV FT—27%@BLT, FICEEAHEREREBIZOWTHIREEBI 2> TE
725
1. & BA

7 7)1 OFG AR & B T Y7 ST & v ) BT 2 RIS, FTITES T8
WAREREMOBEEF IOV TRIEGERAEZ B ko7 29 LERKET— 7 0l
EoMT &l U C. BUROFFFEREASZICB I 2 8 EAHOZ M2 b 5 E R BN %
ST L7z £, 1) BAREREE (EBFIERED . 2) NS ER COERMNOIE T A
T A, 3) BEENE ORI O EEINLENEALNZ, T2 EMATr V-
HW A28 i, - PR . 159 20 R G, M SN 28R & OHBBERORERL -
SRTIE. REET =7 2 XR=Z2ZBI L) TEXRWTREZE DI o7,

2. B RE

HAN—=Y DN - EFI—LHEEFEO Ky —0 U EZ RIS, FHIEKE L Twiz
ANBIBTREE R OATERAL & D DI RERRBIZOWTHHEL 74—V KT =7 25
L7z ZOMERIE, REFERNCX 2L, NOTRFMRERT, Fv—0 VRIGBEM
BHRE LT Nz, LA L, AWZELE LT MERILET 255855 5 2
EEWISMIC L 1) MERNIIBERRR L Vo 28BN O SIS & DnTEE
EHAZERL72DOTH 5, 2) FIIFERD 2 IZBEMEBIRE SO TH, EBIEXWT
NOERICOEEWN L EERETH 5, 3) BHOMER & 0T E»SH - T BfE
THE) LEFBOMEEHICLE > TAADPBH LT 5b, 4) BEEEBICKE 241t
7256 L72OIRBOR L 9 IRCER 2 & Ol )1 72 L B & 22 L7z,

56



The 10th Conference on Cultural History of PaleoAsia I

Project Report

A cross-cultural study of hunter-gatherers: in case of tropic areas

Yujie Peng
National Museum of Ethnology, Japan

This paper reports the results of cross-cultural studies on hunter-gatherers. Through ethnographic
surveys and fieldwork on hunter-gatherer populations in the tropical humid regions the author has
studied mainly tool use and habitats.

1. tool use

An ethnographic survey was conducted on the use of tools by hunter-gatherer groups living in
the rainforest areas of Africa and the small islands of Southeast Asia. Through the analysis of such
ethnographic data, the author has identified the main factors that affect the diversity of tool use
in modern hunter-gatherer societies. It tended to be influenced by 1) the natural environment
(ecological environment), 2) social systems within groups such as sexual specialization, and 3)
relationships with neighboring groups. It was also found that the correlation between the annual
schedule and monthly climate change (temperature and rainfall), the target resources to be acquired,
and the tools used can be organized and analyzed based on ethnographic data.

2. dwelling form

An ethnographic survey and fieldwork were carried out on the life style, especially the living style,
of small-scale dwelling groups, including Baka people in Cameroon and Dulong in Yunnan, China.
Both groups were characterized as hunter-gatherers by ethnographic materials and as slash-and-
burn farmers by the Dulong people. However, through this study, I found common characteristics
in both populations. (1) Both groups formed residential groups based on social norms within the
groups, such as family relationships. (2) Although they are called hunter-gatherers or farmers, they
are actually a complex form of occupation for all groups. (3) There has been contact with several
other local groups for a long time, and people are still moving through such interactions. (4) It is the
coercion of the ruling group called the policy that brought about the big change in the residential
form.
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Common styles and diverse patterns of Central Asian pottery from the 9th to 13th
centuries

Haruka Kikuta
Hokkai Gakuen University

This presentation explains the common styles and diversity of the pottery produced in Transoxiana
(today’s southern Central Asia) in the 9th and 13th centuries. Its aim is to give an overview of the
distribution of common technologies and the social relationships behind them. In addition, we
will consider what kind of human activities and social group relationships are behind the various
patterns of pottery.

The common style of pottery from Transoxiana in the 9th and 13th centuries includes the shape
of the pottery. It can be roughly divided into two types: flat plates, bowls, and bowls with an open
top, and jugs and jars that are elongated. Also, in the pottery from Transoxiana in the 9th and 13th
centuries, the common style of decorating the flat plate with Arabic letters was widespread. This
presentation considers the social conditions that underpin the commonality of pottery excavated
from multiple production areas.

On the other hand, Central Asian pottery at that time also has local patterns for each producing
town. A good example of this is the pottery of the oasis city of Chach (today’s Tashkent) in the
middle reaches of the Syr Darya River. In addition to the common styles of flower bouquets, palm
trees, pomegranates, Arabic letters, etc. used in various pottery towns of Transoxiana at that time,
Chach had unique patterns like triangles, star patterns, animals, birds, fish, and imaginary creatures,
etc. In this presentation, we will consider the context in which these locally unique patterns were
born.
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Interdisciplinary challenges of the PaleoAsia project: Summary of the research mindset
surveys and future directions

Yasuhisa Kondo ", Hideyuki Onishi %, Yoko Iwamoto", Ui Ikeuchi®”

and Ken’ichiro Nakashima ©®

(1) Research Institute for Humanity and Nature

(2) Faculty of Contemporary Social Studies, Doshisha Women's College of Liberal Arts,
(8) Graduate School of Human and Environmental Studies, Kyoto University

(4) Faculty of Language and Literature, Bunkyo University

(5) Graduate School of Humanities and Social Sciences, Hiroshima University

The MEXT KAKENHI for Innovative Areas ‘Cultural History of PaleoAsia” project
involved more than 50 researchers in archaeology, cultural anthropology, mathematical biology,
paleoenvironmental sciences, and other related research fields. Within the project, the members
struggled to reach a consensus on key concepts such as culture, environment, and technology among
themselves. Therefore, the authors attempted to visualise and span conceptual boundaries among
the various domains involved. This presentation summarises our four-year in-project action research
and discusses how we can overcome such an interdisciplinary challenge.

To understand the differences in the understanding of the aforementioned key concepts, we
applied lexical analysis, network graphs, and questionnaire surveys. First, a lexical analysis of the
full transcript of the project’s conference proceedings, annual reports, and websites revealed that
the term ‘culture’ was used in the contexts of materials, geography, temporality, and dynamics.
Second, the progress of interdisciplinary co-authorship was monitored through a network graph
analysis of the conference proceedings. The number of co-authors was high in the archaeology
groups and low in the cultural anthropology group. Third, a questionnaire survey revealed that
cultural anthropologists prefer single authorship in comparison to other researchers. Regarding
the fundamental concept of culture, most archacologists selected ‘behaviour. Among cultural
anthropologists and mathematical biologists, the numbers for ‘behaviour’ and ‘information” were
almost equal. The number of team members who changed their minds on the concept of culture
upon participating in the project was nearly equal to the number of those who did not.

Thus, how can we foster a ‘true’ interdisciplinary research among researchers with different
research mindsets? Although the answer should not be single and immutable, the first step should
at least involve recognising and accepting different mindsets. Such recognition of different research
mindsets and the discovery of the issues that can be shared and tackled jointly may lead to the co-
creation of a ‘culture’ surrounding a new domain of research. Towards this direction, we should
review the lessons learned from interdisciplinary research to draw a scientific synthesis, which we
should then disseminate into future interdisciplinary projects.
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[1] Nishiaki, Y., Tamura, K., Suzuki, M., Nakamura, M., Kato, S., Nakagawa, K., Takakura, ],
Yamaoka, T., Noguchi, A., Kondo, Y., Kobayashi, Y. Spatiotemporal variability in lithic
technology of Middle-to-Upper Paleolithic Asia: a new dataset and its statistical analyses.

Submitted to Quaternary International.
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Statistical analysis of PaleoAsian modes and paleoclimate

Mitsuhiro Nakamura
Strategic Coordination of Research and Intellectual Properties, Meiji University

The spread and diversity of lithic technology would be caused by several factors: history of
population dynamics, geographical or ecological environment, contagion from/to other societies,
and so on. In this talk, we focus on the effect of paleoclimate. Using machine learning technique,
we estimated the effect of paleoclimate on the diversity of PaleoAsian modes [1] in comparison
to that of geography as a benchmark, since geographical information, i.e., longitude and latitude,
is ubiquitous for most ethnographic or archacological datasets. We found that the effect of
paleoclimate is not significantly different from that of geography in most cases, implying that the
spread of lithic technology was likely to be driven by the other reasons.

Reference
[1] Nishiaki, Y., Tamura, K., Suzuki, M., Nakamura, M., Kato, S., Nakagawa, K., Takakura, J.,

Yamaoka, T., Noguchi, A., Kondo, Y., Kobayashi, Y. Spatiotemporal variability in lithic
technology of Middle-to-Upper Paleolithic Asia: anew dataset and its statistical analyses.

Submitted to Quaternary International.
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Aoki K, Shida M, Shigesada N (1996) Travelling wave solutions for the spread of farmers into a
region occupied by hunter-gatherers. Theoretical Population Biology 50, 1-17.

Aoki K (1998) Modeling the spread of carly farming and of the early Upper Paleolithic in Europe. In:
The Origins and Past of Modern Humans: Towards Reconciliation (Omoto K and Tobias P eds)
World Scientific Press, pp 161-182.

Aoki K (2020) A three-population wave-of-advance model for the European early Neolithic. PLoS
One 15(5): €0233184.

Wakano JY, Gilpin W, Feldman MW, and Aoki K (2018) Ecocultural range expansion scenarios
for the replacement or assimilation of Neanderthals by modern humans. Theoretical Population

Biology 119, 3-14.
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Interaction between groups with different subsistence technologies
and the formation of an ancestry gradient

Kenichi Aoki
Meiji University

I describe several reaction-diffusion models that incorporate the transfer of subsistence technology
(or a cultural trait in general) between groups that come into contact. First, with regard to the
spread of early farming in Europe, I review a model based on the observations accepted at the end of
the 20th century (Aoki ez al. 1996). One prediction of this model is the formation of an ancestry
gradient. Next, I discuss a new revised and extended model that takes into consideration the
insights provided by ancient DNA studies (Aoki 2020). Finally, I proffer a “two wave model” that
differs from the one proposed by Wakano ez 4/. (2018), which may apply when two hominin species
come into contact (Aoki 1998).

Reference
Aoki K, Shida M, Shigesada N (1996) Travelling wave solutions for the spread of farmers into a

region occupied by hunter-gatherers. Theoretical Population Biology 50, 1-17.

Aoki K (1998) Modeling the spread of early farming and of the early Upper Paleolithic in Europe. In:
The Origins and Past of Modern Humans: Towards Reconciliation (Omoto K and Tobias P eds)
World Scientific Press, pp 161-182.

Aoki K (2020) A three-population wave-of-advance model for the European early Neolithic. PLoS
One 15(5): €0233184.

Wakano JY, Gilpin W, Feldman MW, and Aoki K (2018) Ecocultural range expansion scenarios
for the replacement or assimilation of Neanderthals by modern humans. Theoretical Population

Biology 119, 3-14.
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The Biodiversity and Liminality of the Imaginary

Yuriko Yamanaka
National Museum of Ethnology

In the framework of the Paleo Asia project, we have been studying the human cognitive function
of imagination, using the key concepts of “wonder” and the “uncanny.” When humans encounter
unexplainable and illogical phenomena, the mind enters a state of surprise and suspicion. In order to
explain the cause of this phenomena and escape this confused mental state, the human mind evolved
to acquire the mental capacity of imagining the presence of incorporeal and transcendental beings or
powers such as spirits, god/gods, heavenly order. And in order to control the unseen powers to their
favor, they named and visualized them. However, when humans imagine beings that cannot be
grasped by the five senses, they must use parts of known images and combine them in a manner
similar to what Levi-Strauss called “bricolage.”

As part of the research output, we have planned the Special Exhibition “Regnum Imaginarium:
Realm of the Marvelous and Uncanny’, which took place at the National Museum of Ethnology
between August 29 ~ November 26, 2019. In this exhibition we displayed the “biodiversity” of
composite creatures, such as mermaids, dragons, birdmen, winged beings, giants, which combine
elements found in the animal, plant and mineral kingdoms of the Earth, placing them into
three zones: “water” “heavens” and “carth,” thus demonstrating the correlation between human
imagination and the natural environment. However, many of these are “in-between” creatures who
cannot be categorized so easily. Liminality was expressed through juxtaposition of perspectives and
a maze-like structure.

We observed through the exhibition that the act of depicting transcendental powers as liminal
creatures could be seen in many cultures and has actually not evolved so much since the “lion man”

appearcd 32000 years ago.
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Fundamental study of denticulate lithic industries in East Asia (3)

Atsushi Uemine
Faculty of Humanities, Nanzan University, Nagoya

It has been enigma in the research of Paleolithic culture in East Asia that the similar lithic
industries mainly consist of bec, denticulate scraper and bola are found beyond the modern human
dispersal event, ca. 40ka. However, the situation has been changing in recent years with new
data presented by some researchers including me. In my research project supported by PaleoAsia,
denticulate lithic industries are focused to clarify the formation process of the culture of Homo
sapiens in East Asia.

Recentry, I have analyzed the data of the Chinese paleolithic sites regarding age, lithic technology,
and 3D data of stone tools collected through our survey. In this presentation, I will give a tentative
report on the study of the Xibaimaying Site, Hubei province, North China. The site had once
supposed to date back about 20ka, but recent OSL dating (Guo ez /. 2017) and our magnetic
susceptibility measurements have revealed that it is a site from about 40ka. The lithic raw material
of the assemblage includes not only quartz, commonly in northern China, but colorful siliceous
rocks, and there are few restrictions for lithic technical and functional research. I will discuss the
relationship between each kind of tool in the technical structure and the result of the use-wear
analysis (Takagi ez 2/. 2020).
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The study of the IUP industries in western Central Asia

Sadakatsu Kunitake
Nara National Research Institute for Cultural Properties

In western Central Asia, the IUP industry is not clear because the age of the Obi-Rakhmat cave
could not be determined. Therefore, we excavated the Khudjy site in south Tajikistan in October-
November 2019. As the result of this excavation, we obtained the characteristic industry consisted
in large blades, points, and bladelets. Large blades removed from sub-prism shaped cores and narrow
faceted cores besides of Levalloi parallel faceted cores. Points are made on clinoaxis flakes removed
from radium cores besides Levalloi flakes. Bladelets are removed from core-burins made on large
thick blades. The radiocarbon dates;42-47ka BP indicated the IUP period. This is the first certain
IUP industry in western Central Aisa.

The industries of the 8"-10" cultural layers from Chokan-Valikhanov site in southern Kazakhstan
excavated in 2018-2019 is seemed to follow the Khudjy industries. Large blades cores of the
industries of Valikhanov are Levalloi parallel faceted cores and narrow faced cores for large blades.
The radiocarbon dates; 41ka BP indicated the final stage of the IUP period.

In southern Tajikistan, the excavation of the Honako II site revealed the blade industries
continued through OIS7 and OISS. Therefore, in western Central Asia, the blade industry seems to
continue from the MP period to the IUP period. This phenomenon could be reflected by the first
desperation of AMH as the Obi-Rakhmat cave. The technological character of the Khudjy does not
so differ from those of Altai and the Obi-Rakhmat cave.

The Kosakayama site in the Happusann mountain Saku city, Central Japan, was excavated in
August and September 2020. As the result of this excavation, the industry of this site was revealed
that large blades more than 10cm in length, points and bladelets. Points are made on clinoaxis flakes
removed from radial cores and bladelets were removed from core-burins made on thick large blades.
It is very similar to the Khudjy industry. Is it connected to the Eurasia [UP industries distributed
from western Central Asia to Northern Asia? It could be an indispensable clue to solve the problem
of AMH desperation to the Japanese archipelago.
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1. Hartman, G., O.¢ral. (2016) Hunted gazelles evidence cooling, but not drying, during the
Younger Dryas in the southern Levant. Proc. Natl. Acad. Sci. U. S. A, 113: 3997-4002.

2. Naito, Y. L, ez 2. (2018) Hunting activities at Tor Hamar viewed from oxygen isotopic composition
of gazelle teeth. The Sth Conference on Cultural History of PaleoAsia, Nagoya University, May
12-13.
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Identification of animal species by mass spectrometry of teeth collagen in Paleolithic
specimens excavated from Tor Hamar site

Takashi Nakazawa , Momoko Osawa ¥ and Seiji Kadowaki (3)
(1) Department of Chemistry, Nara Women's University

(2) Graduate School of Environmental Studies, Nagoya University

(3) Nagoya University Museum, Nagoya University

The amino acid sequence of type I collagen constituting animal bones and teeth is uniquely
defined by the genetic code of each animal species. With a large information content of more than
1,000 amino acids in each of two a-1 chains and one -2 chain, it is possible to identify animal
species by amino acid sequencing of collagen, which is usually highly degraded by ageing over a long
period of time in natural environment. Another problem is that the amino acid sequence of type I
collagen is very similar among cattle, deer, goat, sheep, and gazelle in the same family of Bovidae,
such that amino acid residues differ only 20 or less in total 2,000 amino acid, or just 1% of the whole
sequence; the difference is only 4 amino acids between goat (Capra hircus) and sheep (Ovis aries). In
spite of such a difhiculty, we could distinguish between the species between goat and sheep, based
on the mass spectrometry of tryptic peptides of collagen in our study of bone specimens from two
Neolithic sites, Géytepe and Haci Elamxanli Tepe, in the Republic of Azerbaijan. This is owing to
the identification of three diagnostic peptides containing all the four amino acids representing the
distinction between these species. However, in the case of the analysis of Paleolithic teeth specimens
excavated from Tor Hamar site, it was unsuccessful to detect peptide peaks originated from collagen
by MALDI (matrix assisted laser desorption-ionization) mass spectrometry, while we used much
increased amount of bone specimens up to 50 mg or more, compared with our previous study of
Neolithic bones (5 — 10 mg).

In the present study on Paleolithic teeth specimens, we used nano-liquid chromatography-
ESI-MS/MS (electrospray ionization tandem mass spectrometry) to identify animal species by
amino acid sequencing. Out of ca. 20 specimens analyzed, five specimens appeared to have the
possibility of the species gazelle, which was considered to be one of the small animals hunted by
ancient people in the southern Levant area. For this study we analyzed the amino acid sequences
of modern gazelle (Gazella sp. and G. dorcas) collagen because the corresponding sequence
was not available in the database site such as Uniprot. Our nanoLC-ESI-MS/MS analysis of
teeth specimen JQ16-T9 from Tor Hamar site has identified two diagnostic peaks of peptides
TGPPGP*SGISGP*P*GPPGPAGK («2 chain, residue 882-902; P* denotes hydroxyproline) and
GLTGPIGPPGPAGAPGDKGETGPSGPAGPTGAR (21 chain, residue 763-795), in which S is
found in cattle, deer, and gazelle, and T is deer and gazelle, respectively, indicating the species can
be deer or gazelle, excluding the possibility of cattle, goat, and sheep. Note that this specimen has
been identified as the teeth of gazelle by morphological observation. It is thus possible to conclude
that JQ16-T9 is of gazelle origin. In the similar manner, animal species of specimens JQ16-T12
and JQI8-T35 were identified as cattle or gazelle. Further analysis of all the specimens are still in
progress.

Reference

1. Hartman, G., O. et al. (2016) Hunted gazelles evidence cooling, but not drying, during the
Younger Dryas in the southern Levant. Proc. Natl. Acad. Sci. U. S. A4, 113: 3997-4002.

2. Naito, Y. L., ez a/l. (2018) Hunting activities at Tor Hamar viewed from oxygen isotopic
composition of gazelle teeth. The Sth Conference on Cultural History of PaleoAsia, Nagoya
University, May 12-13.
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Toward high precise reconstruction for paleoenvironmental variations by sulfur in lake
sediments in permafrost zones, Mongolia

Nagayoshi Katsuta
Faculty of Education, Gifu University

Migration of modern human (Homo sapiens) into Arabian Peninsula from Africa was conducted
during ca. 60~50 ka, followed by the wide spread over Eurasia. Route from Arabian Peninsula to
Lake Baikal, called northern route, is believed as a primary route of modern human. The northern
hemisphere climate during last glacial periods when modern human migrated are characterized
by abrupt warming of about 10 °C during several decades. The warm periods occurred with
an interval from centennial- to millennial-scales, which called Dansgaard-Oeschger cycles and
Heinrich events. It was reported from Lake Hovsgol sediment in north Mongolia that in the latest
periods of Belling/Allerod (BA; ca. 13.7 ka) and Preboreal warmings (PB; ca. 11.0 ka), the Siberian
permafrost thawing accelerated in the Selenga drainage basin (Katsuta ez 4/. 2019). Similarly,
archacological investigations indicated that radiocarbon ages of ruins in Trans-Baikal and Amur
drainages corresponds to timing of BA and PB (lizuka ez 4/. 2019). These correspondences between
paleoenvironmental and archacological results suggest that permafrost thawing with global
warming caused amelioration of vegetation and the associated migration northward of modern
human (Katsuta 2020).

Possibility that the Siberian permafrost thawing accelerated in the BA and PB was based on high
content of sulfur with positive anomaly of 6°*S (~20%o) from the Lake Hovsgol sediment core. The
signals was interpreted that the watershed soil was moistened with permafrost thawing; bacterial
sulfur reduction promoted in the soil pore water; the resulting water with high 6°*S-S0,> was
delivered into the lake. To investigate whether such a similar variation was observed in the other
lake sediments in permafrost zone, we conduct the sulfur analyses on the content and isotope in the
samples such Lake Orog, Boontsagaan, etc. This presentation will present the analytical results and
discuss its paleoenvironmental implications.

Reference

lizuka, F., (2019) The timing and behavioral context of the Late-Pleistocene adoption of ceramics
in greater East and Northeast Asia and the first people (without pottery) in the Americas.
PaleoAmerica 4, 267-327.

Katsuta, N, ez a/. (2019) Siberian permafrost thawing accelerated at the Bolling/Allered and
Preboreal warm periods during the last deglaciation. Geophys Res Lett 46, 13961-13971.
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the middle and late Upper Paleolithic in the Enisei River valley, south-central Siberia. Journal of
Archaeological Science, 36,694-707.
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look: problems with previous dates and some remedies. Antiquity, 85,235-249.
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Evaluation method of the reliability of radiocarbon dates in the Middle to Upper
Paleolithic transition

Masako Yamane
Institute for Space-Earth Environmental Research, Nagoya University

The accumulation of reliable age data is necessary for deep understanding about the cultural
history and the migration of modern humans to Asia. The radiocarbon dating of samples at the
Middle to Upper Paleolithic transition, about 40,000 years ago, require not only scrupulous
pretreatment method but also evaluation of the obtained radiocarbon dates, because this period is
close to the measurement limit of radiocarbon dating (~50,000 years ago).

Pettite ez al. (2003) and Graf (2009) proposed the method to evaluate the reliability of radiocarbon
dates from criteria such as the dated sample type, reliability of radiocarbon measurement, and
the relevance between dated sample and archeological information. In recent years, the age gap
of radiocarbon dates between the difference of pretreatment methods was reported (e.g. Higham,
2011), and pretreatment methods were considered the important factor for the reliability of
radiocarbon dates.

In this presentation I will propose the evaluation criteria for the reliability of radiocarbon dates
that reflected the latest scientific findings. In addition, I will evaluate the published radiocarbon
dates of the Middle to Upper Paleolithic transition in Asia.

Reference
Graf,K.E.(2009) “The Good, the Bad, and the Ugly”: evaluating the radiocarbon chronology of

the middle and late Upper Paleolithic in the Enisei River valley, south-central Siberia. Journal of
Aprchaeological Science, 36, 694-707.

Higham, T. (2011) European Middle and Upper Palacolithic radiocarbon dates are often older than they
look: problems with previous dates and some remedies. Antiguity, 85, 235-249.

Pettitt, P.B., ez al. (2003) Palacolithic radiocarbon chronology: quantifying our confidence beyond two
half-lives. Journal of Archaeological Science, 30, 1685-1693.
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Linking agent-based simulations to PaleoAsiaDB

Kohei Tamura
Tohoku University

It has a lot of difficulties to directly link mathematical models to empirical data because
mathematical models usually assume idealistic conditions. Simulation models have routinely used
to build such links. In this study, I developed a simulation model of the past human behavior and
sampling processes to investigate how some mechanisms can affect the characteristics of artificial
datasets.
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Next studies of Palegenomics

Hiroki Oota
Department of Biological Sciences, University of Tokyo

82



83

The 10th Conference on Cultural History of PaleoAsia



The 10th Conference on Cultural History of PaleoAsia

HEE—E

Author Index

AR B 64
WP G B e 60
WA FE 48
A H B e 28
HURH T 6
R BT 60
Lq;] [%% ................................................... 10,12
L% %% ........................................................ 70
KB BT 74
FCH A e 82
RPE TG -oeeeerereememmee 60
ﬁﬁ 3!‘[:‘ ........................................................ 44
/J\ﬁﬂ(jzﬁlg ................................................... 10,12
H)#;EE] EE: ........................................................ 76
tuﬁ% E: ..................................................... 4,32
Fﬁ% 5 BT 8,42,74
i}ﬁ. %ﬂ] ................................................... 10,12
W g

AR T

N

B Hwg

B k-

NV

g BEA -

IR D v

WA R 4,50
Eﬂﬁ B e 426
":;:_J*J:H} l%'lz ........................................................ 22
HIAE R v 46
FHAT YT 4,80
A e 42
%‘fﬁ. E ........................................................ 28
%,:EE] A 44
PRITEE oo 40
F 1| ﬂ]ﬁ ..................................................... 4,52
iR B e 74
EIJ(R %_ ........................................................ 24
F R — BB e 60
pl:@ i% ................................................... 10,12
EZ{ FREE oo 44
HR]  JBZE e 4,62
|:|:|§3\ i%. ........................................................ 54
bﬂz}% ;"‘%’1: ........................................................ 44
Wtk R

B

L0 VN

BN

A FlZz

EZ B B

A A

1 H;J :IFEH_j‘ ................................................. 412,18
HIHEE B e 66
AR e 78
BEP LB v 8

84

Kenichi Aoki--w«rreererrrerrerree
Riczar Fuentes

Toshiyuki Fujiki---ooooeeeeeermmmmmmmmmmeee 44
Hitoshi Hasegawa:-------orrosmmrssseeeeeen 6
Ul Ikcuchi .......................................................... 60
Kazunobu Tkeya - e 48
Hajime Ishida-------oeereeemrreee e 28
Yoko Iwamoto ..................................................... 60
Masami IZuhO ....................................................... 6
Seiji Kadowaki-errrrrreermremrrrenns

Miwa Kanetani--«-wooreeerrrrerreeeees
Shinji Kato .......................................................
Nagayoshi Katsuta-------oooeeemmereeeeee
Risako Kida -« --wee--rreeeeemmmmeammmeeiimeeaiiieeaiiaeeens
Haruka KGKUga -+ e-reeeemreemmmmmeemomrreaiieeaiieeaes
Hiroyuki Kitagawa

Yutaka Kobayashi«---sooooeeeeeerrmremseseeieeieeeee
Yasuhisa Kondo -
Sadakatsu Kunitake -« --rreemeremmmremmreeens 72
Taichi Kuronuma:--+««omsrerrresrrrseee 38
Takehiro Miki-rreoereemrrermrreer 38
Takuma Nagatomo ««-----ssrrrrererrrrrrsssssseeeeeee 44
Yuichi NaitO ........................................................ 40
Kazuya Nakagawa -«+---oooooeeeeeemmmmmmnns 452
Mitsuhiro Nakamura -----rorrmremrrrrmren. 4,62
Ken’ichiro Nakashima -« o-oreeererrrrmeer. 60
Ayami Nakatani «---oooeeerrere 10,12
Yo Nakawake eerereerermeermmmmerme 54
Takashi Nakazawa -----rrermmerrrre 74
Yuichi Nakazawa =24
Hideto Naruo «wwwwrrrrrrrrremsssrrrneeeees 44
Yoshihiro Nishiaki:-----««-rrreeeeereeeeeommmeaaaimeeaaans 2.4
Atsushi Nobayashi««««oooorreemrermereee 30
Atsushi Noguchi-««ooooeseemeerrmmeerr 4
MiESUrt OKUNQ -+ v eeeerrreeesmmeeeemneeaiieee e 44
Hideyuki Onishir e 60
Rintaro Ono wrrrrrerrrrrrrrress e 10,12
Hiroki OOta ........................................................ 82
Momoko Osawa:wwwwmrrrrrrrrsrrrr e 74
Yujie Pcng ........................................................... 56
Rikai Sawafuji-wwrreremrmrereseee 28
Miho Suzuki-«-emreeremrerr 4,50
Naoyuki Takahata - 22
Jun Takakura:-reoormrrrrrrr 4,26
Kazuharu Takehana--«---reeoorrremmrrerrennn 46
Kohei Tamura -« wworremrremmrmresrs e 4,80
Toru Tamura

Hitoshi Terada: -«««--rreeesrrreemmmmreeaimeeaaiiieaeiiien, 44
Takumi Tsutaya:---------oooeerrrrrre 28
D O 10,12
Atsushi Uemine: --+rrmrrrrrrmsrr 70
Joe Yuichiro Wakano -« sserrrerserrrreerrrn 8
Yuriko Yamanaka -« --srreorrererresrr 66
Masako Yamane -+« -rrrrrrrrsrrrrrsr 78
Takuya Yamaoka -«----wrrerrrrrrremrmmmrrs 4,12,18



