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A New Archaeology Initiative to Elucidate
the Formation Process of Chinese Civilization
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Publicly Offered Research
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Due date was October 5, 2022.

As for the publicly offered research, a total of 10 research groups were
solicited, 6 of which are linked to the above 7 research groups and the rest 4
span multiple research groups.

A01 Comparative pottery typology between the Central Plain and surrounding
areas

A02 Restoration of manufacturing technology or raw materials for prestige
goods

A03 Approach to population dynamics using GIS

B02 Geographical and botanical studies on suitable areas for growing dryland
crops in eastern Eurasia

C01 Osteoarchaeological research related to civilization formation
C02 Genomic study of house rats in China

D01 Research on special architecture-related remains

E01 Study of rituals in agricultural/pastoral boundary areas

F01 Study on the origin and development of livestock farming in eastern
Eurasia

G01 Anthropological, historical, and nutritional studies on the use of dairy
products
In this recruitment, a total of 15 applications were submitted, of which 7
were adopted.
All studies convince us that they will produce innovative research results.
Which 3 were continuation of the previous Publicly offered Reserch.
A02: Masafumi SAITOH (University of Tokyo) : S isotope analysis of vermilion
in ancient China
C01: Yu ITAHASHI (University of Tsukuba) : Hierarchy and special feeding for
sacrificial animals in the Neolithic of China by isotopic analyses for
bones
E01: Daisuke NAKAMURA (University of Saitama) : Study on the Introduction
of Chariots and the Prevalence of Horse Use in the Eastern and Western
Regions of the Altai Mountains

Below we will present four new studies.
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Considering China's State Formation through Interregional Exchanges

IR B

NEEIEA

Masahito OZAWA

In China, social complexity advanced in the late Neolithic period
(3500 BC-1700 BC), resulting in the emergence of regional polities
and the development of prestige goods in each region. However, in the
early dynastic period (1700 BC-1300 BC), prestige goods converged
to "drinking and sacrificial utensils (bronze ritual vessels and musical

non

instruments)," "weapons," and "jade artifacts." How to explain this
phenomenon is an important point in considering the formation of
states in China. This study aims to examine the process of state
formation in China by proposing a "cultural fusion model" that
considers this phenomenon to be the result of regional fusion as a
result of the exchange of elites from all over the country, and by
verifying it. In this study, we aim to verify the nature of cultural fusion
by establishing a wide-area chronology of earthenware and modeling
the interregional influence relationship based on it. In addition, we
would like to contribute to this research field by providing a
chronological standard for archaeological science and providing a new
perspective on the study of "cultural hybridity."

A ZHLGEIRORDL (20024F)
Status of Erlitou Site (2002)
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Exploring the prestige artifacts using neodymium isotopes
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My research topic was the development of analytical methods using
neodymium isotope ratios and its application to the investigation for
the ocean circulation and the supply process of terrestrial materials to
the ocean. Recently, the application of neodymium isotope analysis to
biological hard tissues such as shells and bones has proven to be
effective in identifying the origin of marine products, and is being
used to address the issue of food fraud of marine products.
Neodymium isotopes retained in hard tissues show regional specificity
reflecting the geological age of the habitat area, and can clearly
distinguish between Japanese and Chinese or Korean products. This
study focuses on cowrie excavated as prestige artifacts, with the aim
of identifying their origin and their distribution routes. However, since
the soil surrounding the site contains higher concentrations of
neodymium than the shells, it is likely that the shells have been altered
by diagenetic process. Since cleaning procedure by surface polishing
or reduction treatment, and the selection of analytical samples will be
important.

4 2E% 5 (Erosaria erosa)
Eroded cowry (Erosaria erosa)
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Tracking the History of East-West Contact through Livestock Culture in Central Asia
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Central Asia lies between the two major animal domestication

centers of Eurasia, West Asia and Chinese civilization, and has
occupied an important position to contact and exchange between the
two cultures. Elucidating the formation process and characteristics of
Central Asian livestock culture is the key to understanding the Chinese
civilization's livestock use. At a micro-regional level, there are a
number of important archaeological sites in the region that shed light
on the history of contact and interaction between agriculturalist and
pastoralist societies. This study aims to reconstruct the history of
contact and interaction through domesticated animal by analyzing
animal remains excavated from archaeological sites from various
perspectives. In recent years, isotopic analysis, ancient DNA analysis,
and residual lipid analysis have made it possible to approach animal
use in the past from multiple perspectives. In collaboration with the
members of the project, who are active in the front lines of their
respective fields of expertise, this study aims to compare the livestock
culture of Central Asia and China, and the livestock use by pastoralists
and agriculturalists.

L EDIE S 1|52 e/ RN 1 VN T e B =A% = 4
Sheep bones excavated from Ak-Beshim site, Kyrgyz
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Domestication and Diffusion of Wheat Studied by Genomic Information
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We have been studying on herding and pastoralism of southern
Jordan in Paleolithic era and Azerbaijan in Neolithic era. The species
of animals were identified by mass spectrometry, which enabled to
distinguish between sheep and goat remains, based on the difference
in amino acid sequence of tryptic peptides of type I collagen extracted
from their bone specimens. Because sheep and goat are among the few
animals domesticated in the early stage of herding, it is very important
to identify these animals for the study of civilization in ancient China
in the context of the advancement of pastoralism. Although the
remains of these animals belonging to the same subfamily Caprinae in
the family Bovidae are often indistinguishable by the similarity of
morphological features, mass spectrometry can support the present
project by providing us with unambiguous information about the
identities of animal species.

I IR (970004 1) OB H RSl L 7225 =7 v D 1) 772 i L)
DMALDIH i A7 L
i L DPUf TP > 72m/z 30330 E— 7 LR DU TH - 72m/z 3093DE— 27 1%
MbznZney Y (A) v ¥ B) ik ThEILERT
MALDI mass spectra of tryptic peptides of collagen extracted from Neolithic

(ca. 7000 years before present) animal bones
The peaks at m/z 3033 (enclosed by blue rectangle) and m/z 3093 (enclosed by

red rectangle) indicate that the specimens originate from sheep (A) and goat (B),

respectively /
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The 7th Young Researchers Development Seminar in Kazakhstan
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The 7th Seminar of Developing Young Scholars was held at Nazarbayev
University, Kazakhstan, focusing on the scientific study of archaeological
artifacts using Scanning Electron Microscopy — Energy Dispersive X-ray
Spectroscopy (SEM-EDS). Despite the abundance of unearthed artifacts and
organic materials in this archaeologically active region, there's a shortage of
trained researchers, which the seminar aimed to improve.

The two-day seminar included theoretical lectures and hands-on training.
The first day covered a silicone casting method and microscopic analysis and
basic identification of plant seeds and fiber impressions on/in pottery. The
second day focused on imaging and elemental analysis of pottery.

Participants included students and experienced archaeologists, fostering an
enriching intergenerational exchange. The seminar aims to enhance
archaeological research in the region by equipping future colleagues with
SEM techniques, thereby improving this field of archaeology.

(Natsuki MURAKAMI)
Event Date: March 16-17, 2023
Number of Attendees: 25
Organizers and Lecturers: SHODA Shinya (Nara Research Institute for Cultural
Properties), SASAKI Yuka (Kanazawa University), ENDO Eiko (Meiji University),
and MURAKAMI Natsuki (Nara Research Institute for Cultural Properties)
Co-organizers: Nara Research Institute for Cultural Properties, Nazarbayev
University, Margulan Institute of Archaeology, and JEOL Ltd. in cooperation
with Paleo Labo Co., Ltd.

=2 O LML 7Y 2R BT R T

Hands-on training of silicone casting method

A ST L0
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Hands-on training with SEM-EDS

for elemental mapping analysis of pottery
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Shigeki NAKAGOME)

Trinity College Dublin - Assistant Professor
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A FTVYRERNYZTAALYIDIEFT
The Front Gate of Trinity College Dublin

Our lab is based in the School of Medicine at Trinity College Dublin, Ireland,
dedicated to the study of human disease and evolution. Our team includes a
postdoctoral fellow and two PhD students. Our primary focus is on paleogenomics,
which is an innovative approach that allows us to delve into the genetic material of
ancient populations. We then aim to unlock the mysteries of human origins and
adaptations, while also tracing the enduring genetic legacy left in modern
descendants. Our university is actively engaged in paleogenomics research,
fostering fruitful collaborations with other leading labs, including those led by
Daniel Bradley and Lara Cassidy. We regularly engage in shared lab meetings and
journal club discussions, strengthening our collective knowledge and advancing
the field together.

Life in Dublin can be a bit unpredictable at times, with occasional challenges
such as buses unexpectedly getting cancelled despite being scheduled or delivery
personnel mistakenly assuming no one is home when we are actually present.
However, overall, the experience can be quite enjoyable. Ireland stands out as the
only country within the EU where English is spoken as a mother tongue, attracting
immigrants from a diverse array of countries. If you have an interest in conducting
research abroad or delving into the field of paleogenomics, we warmly welcome
you to join our group. Feel free to reach out to me for further. We look forward to
hearing from you!
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Introduction of Research Group
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Construction of an archaeological information platform
Evaluation of inter-regional relations from multi-scale network reconstruction
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Interview to N.Watanabe (principle investigator of research group
A03). Research group A03 is now constructing an “archaeological
information platform”.

Q: Can you tell us about the “archaeological information platform”?
“Archaeological information platform” is constructed based on WebGIS

{GIS which can share spatial information via internet). Users can access
spatial information from the institutes or individuals who are providing
their information on WebGIS servers. Our platform enables to overlay some
prepared basic background spatial information (e.g. terrain, water-system,
etc.) with new spatial information built by other research groups in the
project. The main idea of the platform is not only to share the spatial
information among the groups, but also to build a connection among the
researchers and groups through sharing of the information.

Q: How can the platform be advantageous for the researches in the

project?

For example, we have tried to prepare the images from the historical
satellite, CORONA. Geometry of CORONA satellite images are rectified to
match to that of the map, and the archaeological information can be
accurately overlaid. CORONA images, mainly photographed durin
1960°s-70’s, sometime gives us additional insight to the archaeological
information by showing the landscapes before the urbanization. Also,
sharing and visualization of the results coming up from each research group
can support the inter-disciplinary studies, as is the case in our project.
Considering of road network can be an example for this. When
correspondence between the reconstructed road networks based on
historical literatures with site distribution patterns of Neolithic Periods
known from archaeological work were observed, it may narrow down the
possible moving paths of people and tangible connection among the
regions. Additional information from physicochemical analysis about the
source (e.g. mine) and consume (e.g. sites which un-earthed tools using
material) may perhaps deepen the understanding over the “use” or “strength
and types of connectivity” of the network.

Q: I know that A03 is consisted of researchers from various fields, is

there any particular difficulty for that?
One of our purpose is to understand the connectign among the region,

and to reconstruct the networks and move of people tangibly as possible.

This purpose requires cross-checks from various fields and¥integration of

information gathered from multilateral viewpoints. Thus is sense,
gathering the specialists from many fields is advantageous a!
However, it is true that there is no established methodology to a
goal. It certainly is a difficult and challenging field, but we hope th: .

result in a new inter-disciplinary methodology.

Q: How are you managing the A03?

The basic approach is to visualize each other’s data as a map to seek fo
common distribution in the overlapping time-space. Since the matter is
related with human activities, usually there are some related factors, weak
or strong. Then we discuss over these maps, whether if we can cooperate
and share each other’s viewpoints complementary to solve the matter
effectively. Actually, several cooperative researches inside A03 have started
based on the maps within this platform. Perhaps, A03 is a small laboratory
to test this kind of inter-disciplinary cooperation. Maybe cooperative study
within AO3 can show an example to utilize the spatial information to form
an inter-disciplinary study.
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Ruins of the Yellow River Ferry
(Wubao County, Shaanxi Province)
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Explore the 'Road of Civilisation' linking the Loess Plateau and the Zhongyuan
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In recent years, large-scale urban ruins, such as the Shimao site in

Shenmu County from the Erlitou culture period and the Zaigou site in
Qingjian County from the late Yin Dynasty, have been discovered in
the northern part of the Loess Plateau. The focus of this research is to
determine how these cities in the Loess Plateau were connected to the
ZhongYuan and the Guanzhong Plain. The purpose is to identify the
"paths" that link the points discovered through archaeological
excavations, using historical records, geographical books, historical
local records, travelogues, as well as unearthed written materials like
wooden and bamboo slips. Specifically, the research aims to collect
and organize historical information such as cities where people
gathered, state-run ranches for breeding horses, river crossings across
the Yellow River, and the movements of people (ethnic groups) living
in those areas, including migration, rebellions, and travel.

By considering factors such as geographical environment and
climate change, the research employs GIS to conduct analysis. The
Loess Plateau is adjacent to grasslands, oasis regions, and highland
areas, as well as agricultural regions. The "paths" passing through the
Loess Plateau can indeed be considered the "Road of Civilization" that

played a crucial role in shaping the diverse and complex "Chinese

civilization."
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Human Migration Routes Based on Language History
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Research results are being disseminated
through museums in Japan and abroad
(Photo: The Oceania Exhibition Hall,
National Museum of Ethnology) Aﬁ‘

(Photo: A meeting at the University of the South Pacific)
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I am a linguist whose research focus is on Austronesian languages,

which are spoken throughout the Pacific Ocean and the Pacific Rim. I
have been particually interested in clarifying syntactic aspects of their
historical change and development. These languages have little written
records before the end of the 19th century, and their developmental
history can be traced back only through scientific comparison and
analyses of currently spoken languages. Since a language does not
exist without its speakers, once we know how languages developed,
we are able to make good inferences as to how the speakers migrated
and what kind of cultural exchanges took place in the past. For the
past 10 years, I have been working on establishign a GIS of Fijian
communalects as part of my efforts to develop new research methods
to elucidate prehistory based on linguistic information. In addition, I
am also involved in a new research field called “Science for Universal
Communication,” which is based on contrastive research between
spoken and signed languages, as a part of my involvement for
connecting linguistics research to society.
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A GIS of 300 communalects spoken in Fiji is
being compiled by an international team §
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