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A New Archaeology Initiative to Elucidate
the Formation Process of Chinese Civilization
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Newsletter No. 3 includes information that introduces the Publicly offered research, and also introduces the activities
and results of research groups in FY2021. With new members, from more various perspective, the research that

elucidate the origin of Chinese civilization is ongoing.

~
L ﬁ%ﬁﬁ%’\@,ﬂﬂ ig-f ) Expectations for Publicly Offered Research

BIRKEEL FFAER 202
R E—

Shinichi NAKAMURA

Kanazawa University Faculty of Letters
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In this recruitment of publicly offered research, 12 research projects were
solicited, and a total of 15 applications were submitted, of which 7 were
adopted. Although it seems a little unsatisfactory in terms of the number of
projects adopted, the composition has a well-balanced arrangement of
archeology and archeological science. All studies make up for the shortage
of our research area and convince us that they must produce innovative
research results. I will leave the detailed research contents of each to the
introduction of each person, but here I, as a representative of the area, will
briefly describe what I expect from each research.

The discovery of the Shimao site has revealed the importance of
prehistoric cultures in the Great Wall region and the grasslands to the north
of it. Dr. Nozomi Saito explores the relationship between the Central Plain
and the Great Wall region from a comparative pottery typology. Prof.
Daisuke Nakamura's research is related to zooarchaeology, but by
elucidating the origin of the custom of burying the skull of livestock, he will
approach the western impact via the north during the formation process of
Chinese civilization.

Along with the horse and bronze, wheat and barley are the representatives
of western origin. Prof. Kentaro Shimizu will trace the diffusion route of
them from population genomics. Dr.Yu Itahashi's specialty is estimation of
dietary habits of prehistoric people, and his method has novelty in
reconstructing a more detailed food hierarchy from compound-specific
nitrogen isotope analysis of amino acids.

Dr. Yasuo Hagihara's study is the same in that it uses human bones as a
material, but it aims to restore the behavioral patterns of past humans from
the viewpoint of bone morphology, and explores changes in subsistence
activities from a different angle than material culture studies. Prof. Hiroki
Oota will take on the challenge of unique research to restore food from the
genomic analysis of human coprolites. It is still an almost untouched field in
China. Dr. Meng Lyu is a Chinese archaeologist and an expert in historical
roof tile research. She will trace the origin of roof tiles in China from the
analysis of production and usage traces.

[ ’A%#EEE ] Outline of Publicly Offered Research

FHIIE. 20214E3H31HCL 72,

RIS, AO L AS M 0 Az i £ i, AO2 35 B DM R HT
EREHIHEE . A0S B B E B OB . BO 1 1 B/ 5 £ 588 %
A—=FL TREULD I F I AL BO2:KEHE G D SRS A 7 M
B AXBXULORTREZELR, COL MRS 25l e e DF)
REMI0. CO2: VA SURENT 77w v 7 4 — LS L2 DR DL L
DLODWEHH L DR SN TOET,

ANFEHE TR, Lo OMEEHICHH T S bR T4 E 5K
DIFRIEEICE 25 DD L 20F 2 SE L £ LT, 22 O
TolEDTT, B, LTNOMID IR IEFE A~ 7 27 Ik
FRIICIEHTG BRI B T~ 5 8 25 R BT BIET 2 b DI RS T
WX,

eI H

AOT 2RISR B 2 rh i il & Skt & o LS

A02 BASHEY (- Lot Bl - 58 - RN ) o SR B on
A03 GISEEFEE TN %W EF DI L EL~DT 7 a—F
BO1 & fil #3213 2B S Lo ige

BO2 B O EH#E GBI 2%

COl FHEHFC XA Lo

DO B DR TR E Yy (BE] - 75 - B 1B 2 WH5%

BO1 EBIFZE L R E Dl AT e & i T

CO2 FHOENRT LEHTICHED SRS

FO1 877774 DJFEPERIC B 227 - AR - AL AL = i ZE
GOl st vl & § 2 BRI TT - MU 76 e SR T4

HOT FLES R ICB§ 200285 - SRRl - UL NBZERIITYE

NEWS

Due date was March 31, 2021.

This research area consists of the following seven research groups. A01:
Production and distribution of prestige goods, A02: Material analysis and
estimation of production area of archaeological remains, A03: Development
of archaeological information infrastructure, BO1: Dynamism of Eurasian
livestock culture explored from zooarchaeology, BO2: Exchange and
transformation of rice, millet and wheat cultures explored from botanical
archaeology, CO1: Restoration of the movement of humans and materials
through isotope analysis, C02: Development of paleogenomic analysis
platform and its application.

As for the publicly offered research, a total of 12 research groups will be
solicited, 7 of which are linked to the above 7 research groups and 5 of
which span multiple research groups. The outline of each is as follows. It
should be noted that all studies are limited to those related to China-Central
Asia in terms of region and late Neolithic to early Bronze Age in terms of

time.

A01 Comparative pottery typology between Central Plain and Great Wall
areas

A02 Restoration of manufacturing technology for prestige goods

A03 Approach to population dynamics using GIS and mathematical models

BO1 Study on material culture related to livestock breeding

BO02 Study on high altitude adaptation of cereals

CO01 Reconstruction of social stratification by osteoarcheology

DO1 Research on special architecture-related remains

EO01 Paleodemographic study based on settlement archaeology and
chronology

(02 Restoration of human diet based on paleogenomic analysis of coprolites

FO1 Zoological, genetic, and isotopic studies of the origin of the cowry
shells

GO1 Paleoclimate and paleotopography around the Yellow River basin

HO1 Nutrition and other scientific research on the use of dairy products
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Prof. Shinichi NAKAMURA, the Area Organizer,
Received the Kanazawa City Culture Award for 2021

The award ceremony was held on November 3rd, a national holiday of
Culture Day in Japan, at the Kanazawa City Culture Hall. The Kanazawa
City Culture Award is given to people who have made outstanding
achievements in the promotion and development of culture in Kanazawa
City. This year, three individuals and one organization were honored.

On the day of the ceremony, about 10 members of the research project
were invited to celebrate the awarding of the prize to Professor Nakamura. I
was particularly impressed to find the names of Professor Takeo Kotake, a
scholar of Chinese literature, who is famous for his translations of Shiji and
Hanshu into modern Japanese, as well as Professor Toru Saguchi, a scholar
of oriental history who is famous for his research on East Turkestan, on the
list of previous winners of the award. After the ceremony, Professor
Nakamura gave us a strong message, saying, "(without stopping at the
award,) I would like to aim for further international research on Chinese
archaeology", that gave us momentum to promote our research in this
project.

(A01: Shogo Kume)
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Making the Chronology of Pottery and the Study about Exchange Relationship between the Great Wall Region

T/ LEHRIMSH e ALX DRI LTI

Domestication and Diffusion of Wheat Studied by Genomic Information

and Central Plains
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I have been studying regional relationships around the Great Wall
Region at 2nd millennium BC. The main subject of my research is the
pottery, so I examine making classification of them and chronology,
and analyze distribution of them.In this project, the purpose of my
research is making archaeological chronology which covering wide
region and disclosing cultural exchanges which seen from the
dynamics of pottery. It is one of basic research about regional
relationship from the late Neolithic period to early dynasty period. In
this period, there are some exchanges of various prestige materials and
complex movements of human population. When we make
comparative study about wide variety of materials, we need to use
firm chronological scale, and I think it can be got from studying of
pottery. Through archaeological study of pottery, we also can think
about everyday and local movement and community units of people. I
hope pottery chronology will be helpful for someone’s research of this
project. 1 would also like to do research works in collaboration with
another research group of this project, such as radiocarbon dating or
chemical analysis of pottery.
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It is believed that wheat has migrated from West Asia to China
through the proto-silk road as the main route. However, it has been
difficult to study its evolutionary history based on DNA information
because of its huge and complex polyploid genome sequences. In
2020, high-quality genome sequences of diverse modern cultivars of
bread wheat were reported. By the analysis of a representative
Japanese cultivar Norin 61, we found known and new allelic variants
responsible for seasonal responses in East Asia, grain color, grain
quality (bread, noodle), and disease resistance. These variants may
have contributed to the adaptation to high- and lowlands in East Asia.
We plan to study the diffusion and adaptation of East Asian wheat by
integrating genome science and archaeology. Facing the travel
restrictions due to the COVID-19 pandemic, we plan to start this
project by analyzing demography and adaptation by using genomic
variation of landraces and modern cultivars.

LM L D — 11
Li tripods

A representative Japanese cultivar of bread wheat, Norin 61. It was used for high-quality genome assembly
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Social Changes toward the Nomadic Society Formation and the Usage of Horses
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Verification of Animal Hierarchy in Prehistoric China by Isotope Analyses of Human Bones
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My research focuses on the history of exchange between the Bronze
and Iron Ages in East and North Asia. | have been studying mainly in
Northeast China and the Korean Peninsula but started working at the
Khustyn Bulag site in Tuv Province, Mongolia, in 2016. In this
publicly offered research, I investigate more concretely the emergence
of the ritual of horse-skull burying and the development of horse
usage in the northern area of the Gobi Desert in the Mongolian
plateau. The emergence of the ritual of horse-skull burying indicates
the east-west exchange in the Eurasian steppe region. It is also related
to the cultures of the Great Wall region south of the Gobi Desert.
Although the collection of examples is underway, it is not yet clear
whether this custom originated from the burying of cattle and goat
skulls in the western steppe zone or was transformed into a symbolic
form from the full body burying of horses in the Andronovo culture
group in the central steppe zone. In addition, the development of mass
horse usage is considered to suggest a competitive relationship with
the Shang and Zhou society.
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Nitrogen and carbon, which make up bones' collagen and amino
acids, contain several atoms (isotopes) with different mass numbers.
Because collagen and amino acids in body tissues are taken in and
formed from food, the composition of carbon and nitrogen isotopes in
collagen and amino acids in humans and other animals reflect that of
the food they consume. Therefore, by measurement the isotope
compositions of bones excavated, it is possible to estimate what kind
of food was consumed and in what quantity.

It is known from the ancient documents that the animals that could
be used for sacrifices and dining were defined by status in ancient
China, and this custom has possibilities to date back to the Neolithic
period. In this study, we try to reconstruct the dietary habits of
individuals and clarify the differences in a dietary hierarchy within
each site by isotopic analysis of human bones. In addition, we attempt
to identify from hierarchical differences based on archaeological
evidence what "valuable food" is. Based on the results, we compare
each site and examine the animal hierarchy and the status-based
regulations in prehistoric China in terms of daily food and rituals.

oy
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Reconstructing the Past Behavior of the Chinese Civilization’s Formation Period Population

from Human Bone Morphological Analysis
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Human bone can remodel itself so that its size and shape reflect
factors occurring in lifetime habitual behavior, nutritional, and
environmental factors. Specifically, “bone functional adaptation,”
which indicates changes in bone morphology adaptively to daily
mechanical loads, has been used by many studies to reconstruct the
behavioral patterns of past populations. In my previous study, I
analyzed the limb bone morphology mainly from the Jomon period
population in the Japanese archipelago and examined the diversity of
their behavioral patterns depending on the timespan and region. In this
study, I plan to perform a morphological analysis on the skull and
limb bones of the Chinese civilization’s formation period population.
Specifically, I plan to analyze skull morphology using the homologous
model, involving a three-dimensional morphological analysis and limb
bones, using the geometric cross-sectional morphological analysis.
Through these analyses, I aim to reconstruct how people’s behavior
and mobility changed during the formation of the Chinese civilization
from the Late Neolithic to the Early Bronze Age, and how social
stratification differences affected their bone morphology.

B WTHIAR DO (e FERUREESE, A7 BURA)
Populational difference of the cross-sectional shape of the lower limb bone
(left: hunter-gatherer, right: modern Japanese)
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A Study of the Origins of Roof Tile Production in China
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3D image of an imbrex unearthed
from the Lushanmao site in China
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In recent years, roof tiles were found in some sites that had been
local centers in the Late Neolithic Period, such as the Lushanmao site
in Shaanxi Province and the Taosi site in Shanxi Province, which
show that the earliest roof tiles date back to around 4500 years ago in
China. This study focuses on the roof tiles found from Late Neolithic
sites in the middle reaches area of the Yellow River, especially in
Shaanxi Province, to elucidate the creation of roof tiles and their
development until the Early Western Zhou dynasty, and furthermore,
reconstruct the relationship among local centers during the period of
state formation.

It collects and sorts out information on roof tiles of the Late
Neolithic Period and the early Bronze Age, and then, conducts
typological research of roof tiles and analysis of production methods
by observing their patterns, soils, traces of production, and traces of
use. Based on previous works, this study expands on comparative
study on early roof tiles to analyze the circulation of people, things,
and ideas during the state formation process. The analysis on social
complexity and state formation by roof tiles, which were usually
materials of monumental architecture, can provide a new point of

view to study the formation of Chinese civilization.
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Development of Food Identification Method by Coprolite Genome Analysis
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Clean room exclusively for ancient DNA analysis @ Genome Anthropology Laboratory in Univ. Tokyo
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The feces include DNA derived from enterobacteria and foods,
besides DNA derived from the host organism that produced the feces.
The information obtained by comprehensive genomic analysis of the
DNA contained in feces using a next generation sequencer (NGS) also
reflects the environment and ecosystem surrounding the organism that
produced the feces. Coprolites are the remains of the feces of past
organisms that maintain their shape. If the coprolite genome can be
analyzed, information on the past environment and ecosystem can be
obtained.

In this study, we apply our ancient genome analysis technology to
develop a food identification method by coprolite genome analysis.
Furthermore, using this technology, we aim to obtain information on
the environment and ecosystem
surrounding food resources during
the formation process of Chinese

civilization.
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Coprolite excavated from the Fukiage
shell-mound site in Japan
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Tracing Ancient Pottery Use through Lipid Residue Analysis
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1 joined the B02 group this fiscal year. My field of expertise, based
on my doctorate, is the archacometry of materials and ceramic
techniques. Recently, this research scope widened from an interest in
how pottery was produced to include what people ate by identifying
the types of foods cooked in pottery. To tackle this question, I started
working at NABUNKEN with Dr. Shoda, an expert in the field. In this
project, I will focus on lipid residue analysis of pottery in China and
Central Asia. However, my future goal is to research the entire life
cycle of pottery (chaine opératoire)—from the selection of raw
materials and the stages of production, distribution, use and discard—
by integrating the various methods I have learned so far. This project,
and the connections made between archaeology and the variety of
related sciences, is exactly the kind of challenging and new academic
field that I want to contribute to. I am looking forward to working
together with the other project team members with their diverse
knowledge and experience.
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Sampling from pottery with an electric drill
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Research Group Activity and Results for AY2021
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Lecture by Kentaro Shimizu (in Switzerland)
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In 2021, research activities were restricted by the COVID-19 pandemic.
It was a heavy blow that we were unable to conduct the field surveys we
had planned in China and Central Asia.

However, we actively carried out research activities and presented our
results at domestic and international conferences. We are also building an
archaeological WebGIS and improving our laboratory facilities. We are
currently in the process of analyzing available archaeological materials. We
also focused on outreach activities. We hold research online seminars with
overseas countries and held seven online seminars this year. We also hold
face-to-face exhibitions, lectures, and seminars for the general public, and
the scope of our activities extends throughout Japan, including Hokkaido,
Fukui, Tokyo, Osaka, and Saga.

Ancient genome
reconstruction
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Lecture by Frank Maxner (in Italy)
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Production and Distribution of Prestige Goods
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Research Progress

We have collected more than 210 related papers on cowrie shell,
turquoise, and ivory, which are the main prestige goods, and uploaded them
to the members-only page of the area website. Based on them, I organized
the current state of archaeological research on the origin of Chinese
civilization, and gave an invited talk at the 67th research meeting of the
Society of Archaeological Studies (4 April, 2021 /Online) and the 2021
annual meeting of the Japanese Archaeological Association (16 October,
2021 /Online). We also agreed to conduct joint research with the Institute of
Archaeology, Chinese Academy of Social Sciences on cowrie shell and
cinnabar, and with Shandong University on cinnabar.

Outreach Activities

On November 21st, I gave an invited lecture "Huge Irrigation Works
5,000 Years Ago: Dams and a city floating on the water at Liangzhu, China"
at the Sayamaike Museum. We also lent replicas of archaeological remains
excavated from Liangzhu site complex to the exhibition held at the
museum. On December 21st, I gave a lecture entitled "The Origin of
Chinese Civilization: A New Scenario" at the citizen's college of Chuo
ward, Tokyo. As an area seminar, we held "Present status of Ceramic
Petrology" on July 22nd.
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Lecture at the annual meeting of Japanese Archaeological Association
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Deduction of Production Sites through Analysis of Archaeological Remains
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Research Progress

With regard to cinnabar contained in lacquer, we confirmed that it is
possible to apply ultra-trace sulfur isotope analysis of vermilion from
archaeological artefacts, and set up a system for analyzing these artefacts
excavated from the Liangzhu site group, Taoshi, and Erlitou sites, Neolithic
China (Kamiya and Minami). Regarding material investigation of stone
artefacts (lizuka) and pottery (Ishida), we are conducting geological base
analyses to identify artefacts excavated from Chinese sites, now stored in
Japan, and surveying them with other research groups in this project.
Regarding starch residue analysis (Shibutani), in addition to surveying
research states in East Asia over the last two decades, we have been
comparing and improving analytical methods, and some of the results were
published in academic journals such as Academic Letters.

Outreach Activities

This fiscal year’s results were reported in domestic and international
journals and excavation reports, as well as presented in various conferences
and seminars, and we disseminated our research results. Especially, at the
36th Annual Meeting of the Japanese Association of Historical Botany (31
October, 2021/Online), we presented an overview of our research and
future perspectives. In addition, at the 9th seminar, the paper “The latest
studies on ceramic raw materials” (Ishida) and at the 12th seminar
“Development of an ultra-trace sulfur isotope analysis system for
estimating the original mine of vermilion excavated from archaeological

sites” (Minami) were presented along with analysis methods and results.

A R A A HT S  ERE D 1/1000FLE D it d5nmol (1.2 1) DA% 5B Al

Ultra-trace sulfur isotope analysis system: Enabling analysis of 5 nmol (1.2 pg) of vermilion,

about 1/1000 th amount of that in the previous method
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Construction of an Archaeological Information Platform
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Research Progress

Ethnoarchaeological survey was conducted to interpret the results of
use-wear (soot and char on the pottery surface) analyses of neolithic
cooking pots. As a result, significant changes in cooking pot shapes and
use-wear patterns was confirmed in the transition stage from Yayoi Period
to Kofun period in Japan. These changes are interrelated with each other,
and can be understood in the same context with the change of cooking style
observed between the Hemudu Culture and the Liangzhu Culture.
We also proceeded a research about the traffic routes and cultivation from
the literature side. The record implies that the rice cultivation might have
been much more active in some areas in the North China than it was usually
imagined. Linking these knowledge may deepen our understanding toward
the migration of people and the spread of the techniques. Relating datasets,
including geographical data and linguistical data for example, was collected
and discussed for constructing archaeological WebGIS. Server and
foundation of WebGIS has been installed, and we are starting the
commissioning of the system.
Outreach Activities

Online 8th seminar of “Reconstruction of the regions and their
interaction—Approaches from Ethnology and Linguistic” was conducted.

QRILTHEIC BT 2 B IR (ALRNEA>2017)

Rice cooking methods from water-taking method in the Lower Long River area
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Exploring the Dynamism of Eurasian Domestic Animal Cultures through Zooarchaeological Studies ~_&BYURE:
Hiroki KIKUCHI %

Research Progress

Using zooarchaeology and isotope chemistry, we have attempted to
reconstruct how the horse, a representative of pastoral livestock, was raised
and managed in the Western Zhou Dynasty in China. The results show that
the feed was changed according to the growth stage of the foal and the
rearing environment. (The results were presented at the 3th Chinese
Archaeological Conference, Sanmenxia/Online, China. [In Chinese])

Outreach Activities
In August and November 2021, the Hokkaido University Museum held a
training course in zooarchaeology for Para-taxonomists (Semi-
taxonomists), "Beginning zooarchaeology". And in November, we held a
lecture "What animal bones? -Let's find out about the food of the Jomon
people” in Saga. In addition, We participated in a talk event to celebrate the
publication of "Matsui Akira's Works on Zooarchaeology" (online) and
updated the 3D Bone Atlas Database (https://www.nabunken.go.jp
/research/environmenta .
/gaiyo.html).

Isotopic Studies for Reconstructing the Dynamics of Humans and Objects in the Dawn of Chinese Civilization Bt AR B
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Minoru YONEDA KH
Research Progress

Project CO1, which is in charge of the chemical analysis of bones and
artefacts, set up equipment in laboratories for the forth-coming fieldworks.
A pre-treatment apparatus for oxygen isotope analysis was installed at The
University of Tokyo, and a micro-milling system was constructed to enable
the reconstruction of migration histories of a past individual. In addition,
although we have a limited number of materials, we have conducted a
series of studies on archaeological materials mainly form Zhejiang
Province, such as (1) isotope analysis of foodcrust on potshards from an
Ealy Neolithic site at Jingtoushan, (2) artificial processing marks on human
bones excavated from the Liangzhu site complex, and (3) data analysis of
human bones from the Neolithic period. All members of the project are
involved in these collaborations and had discussion on multiple aspects in
depth. In collaboration with the Project BO1, we studied the long-distance
migration and domestication of animals by using oxygen isotopes.
Furthermore, in cooperation with the Project A03, we started a
methodological study for mapping the probability distribution of the
candidate provenance of humans and artifacts based on their isotopic
signatures, by converting the existing data into GIS, and started its
application to preliminary data.

A 202145 5 HICHUGORAENEA SR - BER TR A T HTALBIRE I (AR F)

New preparation system for oxygen and carbon isotopes (Gas Bench) was installed at The University of Tokyo in May 2021
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The Para-taxonomist Training Course

LY A i AlY 7
A 2 kR DX UL DNL & BR
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Lecture "What animal bones?”
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Development and Application of a Platform for Paleogenomics in East Asia
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Research Progress

Lipid residue analysis on the pottery in Kazakhstan from the early
Bronze age provided new evidence of lipid that derived from millet and
dairy were in the pottery. This finding shed light on how and when they
utilized millet and dairy in prehistoric central Asia. (These research results
were presented at the 36th Japanese Association of Historical Botany
Conference, Yamanashi/Online, Japan. [In Japanese])
Outreach Activities

In collaboration with the Wakasa history museum of History, our
introductory display of lipid residue analysis method and current
achievements joined to the special exhibition "The Jomon people met
Forest" between Oct. and Nov. 2021. This small corner consisted of an
introduction video and procedural explanation panels with actual
apparatuses to show how our laboratory works hard to reveal cutting-edge
results. While reaching out to the public, we have held multiple online
seminars listed below to connect the broader scholar community. The 7th
"Rethinking Pastoralism from the Standpoint of East Asia studies," the 10th
"The Interdisciplinary Cultural Revolution research with Pangenome Analysis
of Wheat Genome", and 13th "A Look into the Past: The multidisciplinary
analysis of paleofeces provide important insights into our dietary history
and the evolution of our gut microbiome."
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Display at the Wakasa history museum
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Research Progress

We have collected and reorganized the ancient genome data of
archaeological remains excavated in China that have been reported so far,
and made them available on the dedicated platform for ancient genome
analysis set up at Kanazawa University. Using this platform, we conducted
a comparative analysis with new genome data of archaeological remains
excavated in Japan during the Jomon, Yayoi, and Kofun periods. As a
result, we were able to demonstrate that people migrated from the continent
to the Japanese archipelago during the Yayoi and Kofun periods and
admixed with Jomon people. This achievement was published in the
international scientific journal Science Advances under the title "Ancient

genomics reveals tripartite origins of Japanese populations.”

Outreach Activities

We held the 11th Area Seminar on "Past and Future of Palacogenomics
Research in East Asia" (Presenter: Shigeki Nakagome (University of
Dublin)). In addition, through the publication of the results related to this
application, we found that the article on the Internet site introducing our
paper was accessed about 500 million times. We were able to effectively

disseminate our research results through major media in Japan.
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Human remain excavated from Iwade Yokoana site in Japan
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