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56 MISERE T 0 7T A
CONFERENCE PROGRAM

B1H:EK244E4 8 140 (L)
April 14, 2012 Saturday

10:00 — 10:10 A= DEE
IKREDE, ARE B
Opening remarks

Naomichi Ogihara, Takeru Akazawa

10:10 — 11:10 apllE At
NEOEL LN - 58 L AENEZ D <> T
HHRIg—Jed BEULA T 2 ettt o % —)
Keynote lecture
“Human Evolution and Brain: On Abilities to Learn and to Create”

Prof. Shun-ichi Amari (RIKEN Brain Science Institute)

11:10 — 12:25 A01 BEEBSFEFK  Progress report by Research Team A01

11:10-11:35 XT T NE—/ DB EIHAZRA VFX A MY —DRZESy
i FES
PRk 7 CRE KRS ER) (6)

Time-space contexts of the Middle and Upper Palaeolithic
industries in the Old World
Yoshihiro Nishiaki (The University Museum, The University of

Tokyo)

11:35-12:00 77V OFHABERICBT 2EARANITEIORFZE S
il
FIfa — (44 B HEWAR) (®)

Spatial and temporal occurrences of modern human
behaviours in African MSA
Seiji Kadowaki (The Nagoya University Museum)

12:00-12:25 I—u vy BT HFH - BHABEHRERAFZ MY



12:25 — 13:20 B&

— DR « HIBHY G/ NF —

B ORAERZFERF B SR TER) (10)
Chronological and geographical distribution patterns of
Middle and Upper Palaeolithic industries in Europe
Katsuhiro Sano (Graduate School of Arts and Letters, Tohoku

University)

Lunch break

13:20 — 15:00 AO1BLHEPSZEFE  Progress report by Research Team A01

13:20-13:45

13:45-14:10

14:10-14:35

14:35-15:00

IRYTIZBITDEAN - HA BT ORIE

IS CEEE R T A X - SERNZEE v 2 —)
(12)

An examination of “the Middle to Upper Paleolithic

transition hypothesis” in Siberia

Hirofumi Kato (Center for Ainu & Indigenous Studies,

Hokkaido University)

WEEART —FN—A~OWMY MR ZDFHELE B

L

EHG RO FHe G 7E A eE) (14)

A database of the ancient Paleolithic in South Korea:

methods and perspectives

Kenji Nagai (The University Museum, The University of Tokyo)

S SN HBERBE OB L KBV UV = VORE

mE M (EEE KRB SO TR (16)

Segments of lithic reduction sequences and identification of

production levels

Jun Takakura (Graduated School of Letters, Hokkaido

University)

BEEB OFE 7 1 R OMEH: 2012 £ E ORFREHE

HERY (REIRRFERFBE AR REIERD) (18)

Biomechanics of hunting-spear throwing in modern

humans: research goals for 2012-3



Yasuo Higurashi (Graduate School of Human Sciences, Osaka

University)
15:00 — 15:10 R Break
15:10 — 16:50 A02BEHEPS%.FK  Progress report by Research Team A02

15:10-15:35 BARMBRER & OBIC X 2 9T AT O A BB HE
& BRES) ORERE OB
SPURFE I (B B R A SCFR) (22)
Research on ecological innovation and learning capacity of
early Homo sapiens based on comparison with
contemporary hunter-gatherers
Hideaki Terashima (Faculty of Humanities and Sciences, Kobe
Gakuin University)

15:35-16:00 FRERERIZL o TOBILOBR—T RY V=DHES
nYzy FNEFIPBLEZD
FEMHET (PP KRB E B L A TR (25)
What are Rituals for Hunter and Gatherers? -
Consideration from the educational projects of Australian
Aboriginal people
Sachiko Kubota (Graduate School of Intercultural Studies, Kobe
University)

16:00-16:25 FERIREAETEDO F TED Baka DF L b DIRDOER
AL IE (R FBEREASCEED) (27)
Comprehension of pictures in Baka children who grow up in
the hunter gatherer culture
Tadashi Koyama (Faculty of Humanities and Sciences, Kobe
Gakuin University)

16:25-16:50 B I—DFEb L bORAERE - EEEC L GRA A —

UREND
Ik 867 (PP Z2BE R A SCHHR) (29)
The creativity of Pigmy's children -From their joint play

and image expression



Eiko Yamagami (Faculty of Humanities and Sciences, Kobe

Gakuin University)
16:50 — 17:00 R Break
17:00 — 18:15 AO2FEHERSEZE S Progress report by Research Team A02
17:00-17:25 P OF LS DL EFED
AR B (G BB R ) @31
Socialization through the play among children of Central
Kalahari San
Kaoru Imamura (Faculty of Economics, Nagoya Gakuin
University)
17:25-17:50 RAIEME & SUEFEE ORERIER & L CORM - 7T F ik
FEEDA XA FOFE L AREHEIG
KA #— (RERRZFERZEBE S 7B SULFERL) (33)
The Art of Patience as the Emotional Basis for Creativity
and Cultural Learning: Learning and Ecological
Adaptation among the Canadian Inuit
Keiichi Omura (Graduate School of Language and Culture,
Osaka University)
17:50-18:15 FHREERDOTFELDTA 7 RZ A N LEHD AN A,

AR BhRE

HIPN KER - (EHEE R PR B R E R AT IERE)  (42)
Children’s lifestyle and the demographic structure and
dynamics of a pygmy hunter-gatherer population

Taro Yamauchi (Graduate School of Health Sciences, Hokkaido

University)

18:30 — 20:30 BEs (WK
Get-together party (Jyosui Kaikan)



H2H ERkK2444H 150 (H)
April 15,2012 Sunday

9:00 — 10:40 B01 BEEEPSHE  Progress report by Research Team B01
9:00-9:25 b MFRRFEEHER LT ?
HAR— KPR EBEEERFERD (46)

A human-specific learning strategy?

Kenichi Aoki (Graduate School of Science, The University of

Tokyo)

9:25-9:50 AERBETICBT 5 FOSMILKRORKISILEET Vv
(4)
JNi g (RIS S LA D) (48)

Reaction-diffusion model for range expansion of modern
humans in a heterogeneous environment (4)
Kohkichi Kawasaki (Faculty of Culture and Information Science,
Doshisha University)

9:50-10:15 FHHOR & L EBHERALOBIR
FHP R (IR RSB EA VAT 4 T 2— 1)

(50)

The relationship between the childhood period and
cumulative culture
Joe Yuichiro Wakano (Meiji Institute for Advanced Study of

Mathematical Sciences, Meiji University)

10:15-10:40 FEESCEET HBEER & ZOHEL
AFZEA (BRERK S i BT S IR S ST 20 HE A A%

(52)
Genetic factors involved in learning abilities and their
evolution
Ryosuke Kimura (Transdisciplinary Research Organization for

Subtropical and Island Studies, University of the Ryukyus)

10:40 — 10:50 PRER Break



10:50 — 12:30

BO1PEESEF#E  Progress report by Research Team B01
10:50-11:15

11:15-11:40

11:40-12:05

12:05-12:30

12:30 — 13:30

13:30 — 15:10

BR

AEME, RITHERR, BBEE I OROBEREZERS
r AR s (Bl R 2R 2B ORI TR R E 2 B 2 5B
et & —) (54)
Examining  the relationships among  creativity,
trial-and-error, and imitation
Nobuyuki Takahashi (Graduate School of Letters, Hokkaido
University)
HRABERNT 1 & A FEFNDOBEREHEE ~T7] 1T T
WEHE Bk (B OREEE AR R A EE RS2 ERT)

(56)
A step toward estimating the function of ancient haplotypes
Makoto K. Shimada (Institute for Comprehensive Medical
Science, Fujita Health University)
RBEILKR A 1 = X A OLyHTRHE
PR SE] CEIH TERZFT YA o THHE) (58)
How did sapiens create big festivals?
Shiro Horiuchi (College of Engineering and Design, Shibaura
Institute of Technology)
SEBHABBLRRE : v Iab—va VITESHF
%t
R B RO R BB 22 R IER) (60)
Rapid vegetation change and the replacement of
Neanderthals by modern humans: a simulation study
Yutaka Kobayashi (Graduate School of Science, the University
of Tokyo)

Lunch break

BO2BEHEPSZ4E  Progress report by Research Team B02

13:30-13:55

HRIELE) & RBBIDOBERE FAMRL ik
KHEBE - KEEZ - ~—7 T4 77 (FEREKZ FEkb]
BRI SERL (64)



13:55-14:20

14:20-14:45

14:45-15:10

15:10 — 15:20 PREH

Evaluation Method for the effect of climate change on
Neanderthal and modern humans
Minoru Yoneda, Takayuki Omori, Mark C. Diab (Graduate
School of Frontier Sciences, The University of Tokyo)
Modeling the climate of the past 130,000 years to
understand the evolution of humans
W.-L. Chan, A. Abe-Ouchi, R. O'ishi and K. Takahashi
(Atmosphere and Ocean Research Institute, The University of
Tokyo) (67)
Reconstructing Plant Functional Types in the Levant and
East Africa
Stephen Obrochta, Yusuke Yokoyama, Hodaka Kawahata
(Atmosphere and Ocean Research Institute, The University of
Tokyo) (68)
RS WebGIS D Ht
ANA R CROUR S ZERME A2 e & o 2 —) o TR
RO R P T2 TR | R A2 | T 65
Kotifi (REREE ZZREIERB AR 2 —)  (69)
Updating a system of paleoenvironmental WebGIS
Takashi Oguchi (Center for Spatial Information Science, The
University of Tokyo), Yasuhisa Kondo (Graduate School of
Information Science and Engineering, Tokyo Institute of
Technology), Yasuhiko Takaya, Mizuki Kawabata, Wonsuh
Song (Center for Spatial Information Science, The University of

Tokyo)

Break

15:20 — 15:45 AR FE  Progress report by Steering Committee

15:20-15:45

(R X7 — & N— X DARRE

AR BEA (HEBS A AU ZE Y v # — L& BT e i =) |
MRS UNEE = (ESZIE A FEpnE AR S R A 525
oz —), REE (EE LX) )



Publication Environment of Bibliographic Database for
""Replacement of Neanderthals by Modern Humans"

Hirohisa Mori (Office for Virtual Resources, International
Research Center for Japanese Studies), Yoshifumi Nakamura,
Yuzo Marukawa (Research and Development Center for
Informatics of Association, National Institute of Informatics),
Takeru Akazawa (Research Institute, Kochi University of

Technology)

CO2BEHESEF TR Progress report by Research Team C02

15:45 — 16:35
15:45-16:10
16:10-16:35
16:40 — 17:40 WETw
R B

SRR 2R A LI CAMEE R b NEEOF
357

AILIRERL RS |FREMEI AE 7Y =2 b
ATR-Promotions I¥IGEh A A — 0 7 v &) HIBZH (4
R FERT L BRAE BRI SR ) (88)
Reconstruction of the brain from skull fossil using
computational anatomy

Takanori Kochiyama (Primate Research Institute, Kyoto
University & ATR-Promotions Brain Activity Imaging Center),
Hiroki C. Tanabe (Division of Cerebral Integration, National
Institute for Physiological Sciences)

RUBAT % & BUEAS 1T DRI 31T 2+ AR DA
JIGEHRHR (ERERZERT DB B2 SEE M) (90)
Investigation of neural mechanisms underlying linkage
between imitation and motivation

Hiroaki Kawamichi (Division of Cerebral Integration, National

Institute for Physiological Sciences)

General Discussions

Takeru Akazawa



B3R EA244E4 H 16 H
April 16, 2012 Monday

1)

9:00— 10:40 CO1 FEEPSZEER  Progress report by Research Team C01

9:00-9:25

9:25-9:50

9:50-10:15

10:15-10:40

L ARERE D KRB &AL AR OHEE

SRIREE (B EFE BRI TR T8 (72)
Interpolation of fossil crania and reconstruction of fossil
brain

Naomichi Ogihara (Department of Mechanical Engineering,
Keio University)

LA DB EE TT D 12 8 D BTILERE AT

B R0 Bl GRS eimfl A it st o 2 —),
ZEHTC GOURFERFEGREE LFEL) . $eARZIE O
RSB 2Bt gE 2 o 2 —) (74)
Geometry processing tools for reconstruction of fossil crania
Takashi Michikawa, Masaki Moriguchi (Research Center for
Advanced Science and Technology, The University of Tokyo),
Hiroyuki Hishida (Department of Precision Engineering, The
University of Tokyo), Hiromasa Suzuki(Research Center for
Advanced Science and Technology, The University of Tokyo)
{ELRHBOOT & & EAFHENPHEDRA : ¥ 7 E—9 %
g e GROURER R IER) (76)
Assessment of distortion and asymmetry in fossil hominid
crania: a case of Qafzeh 9

Osamu Kondo (Graduate School of Science, The University of
Tokyo)

BHEMEFHRIED D D/NKAREOHEE : TIRAIAFSE
INORRE (RO SRR EEBE B SR SR RE) o HaB Mt (R
PRI R T O BRAR BRI SRR ) (78)
Cerebellar volume estimation from  endocranial
measurements: a preliminary study

Daisuke Kubo (Graduate School of Science, The University of
Tokyo), Hiroki C. Tanabe (National Institute for Physiological



10:40-11:05

11:05 — 11:15 PREE

Sciences)

BRETERRD DX 3 ZHERI S 5720 OFEEDOB%E - & b

IR DiEE
AHFIRE, /MK (BHFE R R A 5 St )

(80)
Developing cranial parameters that delineate subdivisions of
the brain — Skulls of human infants
Toshiyasu Matsui, Yasushi Kobayashi (Department of Anatomy

and Neurobiology, National Defense Medical College)

Break

11:15 — 12:30 CO2BEEESSF TR Progress report by Research Team C02

11:15-11:40

11:40-12:05

12:05-12:30

BN AR B AL : AEMEZ D S HRERESI L £ DOFf
o8 LA
Mz, EREREL (EREZEON e AT DB B 22T EHE )
(84)
Functional brain mapping of modern humans: Abilities
surrounding the creativity and their neural basis
Hiroki C. Tanabe, Norihiro Sadato (Division of Cerebral
Integration, National Institute for Physiological Sciences)
RAREARIR 0D 72 3D D RIERYE R HI1T B OBHRICB 53 %
R B DR A
SIMEA GRAETERT T98) . 2BER (ma LREK
AT AT BIFRE ROR S A b )
(86)
Neural basis of creative and adaptive behavior for problem
solving
Naoki Miura (Tohoku Institute of Technology), Yukinobu
Hoshino (Kochi University of Technology), Kenji Nagai (The
University Museum, The University of Tokyo)
PNRRIRIHIC X 5 R kA ORIz M) T
KEF e (BUEZEITERT 9 A A — P 0 TR R v &



—) (92)
Research plan for clarifying the effect of intrinsic reward on

the neural basis of enforced learning

Kei Mizuno (RIKEN Center for Molecular Imaging Science)

12:30 — 12:35 PASDEF
AKIFELE
Closing remarks

Naomichi Ogihara
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Publication Environment of Bibliographic Database for "Replacement of Neanderthals by
Modern Humans"

Hirohisa Mori ", Yoshifumi Nakamura ®, Yuzo Marukawa , Takeru Akazawa

(1) Office for Virtual Resources, International Research Center for Japanese Studies

(2) Research and Development Center for Informatics of Association, National Institute of
Informatics

(3) Research Institute, Kochi University of Technology

The administrative group of the Replacement of Neanderthals by Modern Humans project is
currently in the process of constructing a bibliographic database for "Replacement of
Neanderthals by Modern Humans," covering reports on relics and remains useful for the
project’s researchers. In 2011, we developed and upgraded various service prototypes that are
going to function as the publication environment for the database, allowing people related to the

project to share information.

The entry point of the publication environment for the bibliographic database for "Replacement
of Neanderthals by Modern Humans" is a standard search page. This search page allows
searching for digitized bibliographic materials in the form of images and full-text files from
2010 to 2011, which can be searched by title, author, publisher, and year of publication. In
addition, it is possible to view the main text of each bibliographic material directly from the list
of search results via a text browser page, which is equipped with a database transverse
bibliographic viewer uniting “Ebiki” and “Jibiki.” This viewer allows browsing the full text of
individual database entries as well as referring to related databases, such as the fossil database,

and images at the same time.

With the implementation of these search and browsing services, our users are able to search for
and compare bibliographic materials of "Replacement of Neanderthals by Modern Humans" and
related databases from various angles. In 2012, we plan to open the service to people concerned

as well as continue our ongoing tasks of registering materials.
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Research Team AO1

Archaelogical Research of the Learning Behaviors
of the Neanderthals and Early Moderm Humans
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Time-space contexts of the Middle and Upper Palaeolithic industries in the Old World

Yoshihiro Nishiaki
The University Museum, The University of Tokyo

The research project AO1 is to determine temporal changes in the distribution of Neanderthal
and early modern human archaeological sites at a global level. This will facilitate the discussion
on time-space contexts and the nature of the replacement process of those two hominids. The
first two years of the project were devoted to constructing an extensive database (called
NeanderDB). This contains archaeological information that was collected from relevant sites in
Africa, West Asia, Europe, and Siberia. This year, we will expand the database to include
information from South and Southeast Asia. These regions differ from the above in that the
indigenous populations were probably not Neanderthals, and relatively similar environments are
distributed along the southern coast. A clarification of the time-space context with regard to the
emergence of Upper Palaeolithic industries in South and Southeast Asia will provide
comparative perspectives of the insights obtained from studying the northern regions in the

previous years.
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Spatial and temporal occurrences of modern human behaviours in African MSA

Seiji Kadowaki
The Nagoya University Museum

Much of our work in the last year focused on the literature survey for collecting and organizing
data on the spatial and temporal distributions of lithic industries or archaeological cultures in
Africa dated between ca. 200 kya and 20 kya. We then used the data sets to build a cultural
chronology of African MSA and LSA for clarifying patterns of cultural changes during this time
period by comparing them with those in the Middle and Upper Palaeolithic periods in the

Levant. As a result, the following insights were obtained.

1. African MSA can be divided into three phases (Phases 1, 2, and 3) according to the patterns
of cultural changes after 200 kya, an estimated time for the emergence of Homo sapiens.

2. Among the three phases of MSA, Phase 3, dated between ca. 90 and 40 kya and
corresponding to late MIS 5 to early MIS 3, is distinct in higher frequency and degree of
cultural changes from preceding Phases 1 and 2 of MSA or the late Levantine Mousterian,

particularly Tabun B-type tradition, dated within the time frame of MSA Phase 3.

This year, we aim to examine the contents of cultural changes during MSA to see whether the
apparent rapid pace of cultural change during Phase 3 of MSA is observable in more direct
archaeological records. For this purpose, we will collect and analyze data on archaeological
records that are often interpreted as modern human behaviours, including the use of composite
tools, long-range projectile points, widespread distributions of lithic raw materials, regional
diversity of stone tools, and symbolic objects, such as pigments and beads. Their temporal and
spatial occurrences will be plotted in our chronological table to see whether their occurrences in
time and space show any meaningful patterns. The result of this work is expected to contribute
to the issues on the timing and the pace of the development of modern human behaviours in

Africa.
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Chronological and geographical distribution patterns of Middle and Upper Palaeolithic

industries in Europe

Katsuhiro Sano

Graduate School of Arts and Letters, Tohoku University

In order to reveal chronological sequences of the lithic industries and its related humans from
the late Middle to early Upper Palaeolithic in Europe, we have focused on collecting a series of
data on the Middle-Upper Palaeolithic transition in Europe. Based on the database, we
confirmed that Homo sapiens probably expanded into Europe between c. 45-40 ka, which

coincides with the emergence of the “transitional industries”.

Then, we are focusing on the European Middle Palaeolithic industries from c. 200 to 40 ka. We
investigate chronological and geographical distribution patterns of the Middle Palaeolithic
industries and subsequently compare them with those of the “transitional industries” as well as
the Upper Palaeolithic industries. The paper presents an overview of the European Middle

Palaeolithic which has often been regarded as a relatively stable period.
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An examination of “the Middle to Upper Paleolithic transition hypothesis” in Siberia

Hirofumi Kato

Center for Ainu & Indigenous Studies, Hokkaido University

There have been many papers on “the Middle to Upper Paleolithic Transition” in Siberia,
mostly based on research in the Altai mountainous area which has many cave sites and open
sites. Particularly, Dr. Anatolij Derevyanko, who has led this Altai Area Study, presented a
hypothesis on the process of appearance of Homo sapiens in Eurasia. In this hypothesis, the
basic line of the explanation is that Homo sapiens and the Upper Paleolithic stone tools phased
in the development of the native stone tools. We can see the remarkable influence of the

'Denisova Hominid DNA analysis' reported in 2010.

The 'Denisova Hominid’ is regarded as an example of a group of hominids that diverged from
the common ancestors of anatomical modern humans around 800ka years ago, and from the
Neanderthals of European paleoanthropic man around 640ka years ago. Dr. Derevyanko looks
for the origin of the Siberian Upper Paleolithic stone tools from the native Middle Paleolithic

stone tools because of the existence of this 'Denisova Hominid'.

Dr. Derevyanko has been criticized for many aspects of this dispersal model of anatomically
modern human, including his explanations for the diversity of the Early Upper Paleolithic
complexes, the emergence of the Modern Human Behaviors in Asia and Oceania, and the
diversity of Upper Paleolithic stone tools at an early date in Asia. In this report, through a
review of Derevyanko’s hypothesis, I will discuss the implications and the possibility of this

hypothesis on the Eurasian scale.
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A database of the ancient Paleolithic in South Korea: methods and perspectives

Kenji Nagai
The University Museum, The University of Tokyo

Korean Paleolithic lithic industries have long been considered an important proxy for testing the
replacement of Asian pre-Modern by Modern Humans. This paper describes ongoing research
of a database project of the Korean Early and Upper Paleolithic. A previous French-Korean
cooperation program listed 55 significant sites in the ancient Paleolithic of South Korea (de
Lumley et al., 2011, Les industries du Paléolithique ancien de la Corée du Sud dans le contexte
stratigraphique et paléoécologique). For this reason, this study has incorporated the listed data
from the French-Korean cooperation program (de Lumley et al, 2011) into recent
archaeological data from the best-listed site data. In order to contribute to future studies, this
paper deals with patterns in the spatial and temporal occurrences of Korean lithic industries.
This paper demonstrates the chronological problems and its perspectives in the Korean

Paleolithic.
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Segments of lithic reduction sequences and identification of production levels

Jun Takakura

Graduated School of Letters, Hokkaido University

My research subject in the RNMH project is to reconstruct the learning behavior through the
analysis of lithic refitted materials obtained from selected sites of the Upper Paleolithic in
Hokkaido. Especially, the research attempts to analyze the refitted materials concerning the
blade and microblade reduction sequences from the Shirataki sites in eastern Hokkaido. In FY
2011, T have conducted an intensive research on the lithic refitted materials from the
Kyu-shirataki 1 site. First, the blade and microblade flaking methods have been reconstructed.
Second, the flaking techniques have been identified based on the analysis of fracture wings
observed on the fracture surfaces. Consequently, I can demonstrate that there are some segments
of blade and microblade reduction sequences, which reflected transformations of flaking
techniques and methods. In this presentation, I will discuss how such segments of lithic
reduction sequences are integrated into the whole processes, and how such segments should be

dealt with in relation to the identification of “technical levels”.

This project attempts to conduct the workshop “Some issues on the studies of lithic refitted
materials” (17 March, 2012, Hokkaido University). The aim of this workshop is to discuss the
problems and prospects for the lithic refitted materials, by presenting the detailed analysis of
archaeological records and doing an overview of previous researches on the lithic refitted

materials in Japan and Europe.
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Biomechanics of hunting-spear throwing in modern humans: research goals for 2012-3

Yasuo Higurashi

Graduate School of Human Sciences, Osaka University

Archaeological records possibly indicating the difference in learning capacity between the
Neanderthals and Homo sapiens are the spears about 400 thousand years old discovered at
Schoningen, Germany. The Schoningen spears are hunting weapons and the known oldest
spears. Whether they are throwing or thrusting spears is a controversial topic. If the Schoningen
spears are throwing spears, it is suggested that the Neanderthals, who emerged in Europe as
early as 400 kya, had an effective and lethal ability to hurl a spear. If they are thrusting spears,
archaeological records so far as known suggest that spear throwing as a way of long range
hunting was started after 400 kya. In the latter case, Neanderthals’ capacity for spear throwing

needs to be assessed further based on other archaeological or anthropological records or both.

Spear throwing is a demanding motor task that needs a rapid, coordinated sequence of muscle
contractions and appropriate settings of release parameters such as the angle of attack and
release angle. The ability to throw a spear may be related to the development of the nervous

system involved in motor control, and be an aspect of learning capacity.

This study analyzes body movements associated with throwing a replica of the Schéningen
spears and its flight characteristics using biomechanical methods and aim to test the “learning
hypothesis” proposed by the Replacement of Neanderthals by Modern Humans (RNMH)
research team. Here, I report progress after the 4th RNMH conference held in last December

and explain research goals for 2012-3.
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Research on ecological innovation and learning capacity of early Homo sapiens based on

comparison with contemporary hunter-gatherers

Hideaki Terashima

Faculty of Humanities and Sciences, Kobe Gakuin University

Early Homo sapiens who had been living during the last glacial period, i.e. the period
of the Replacement, should have faced problems of ecological adaptation to the changing
environment. Evolution of various areas should have taken place to overcome the problems: (1)
evolution of foraging strategy, (2) evolution of tool manufacturing industry, (3) evolution of
cognitive capacity, and (4) evolution of learning capacity. The last two are indispensable to
support and promote the former two evolutions. For this academic year, I have three main
research objects:

(1) A consideration on the actual processes of the four evolutions mentioned above and their
interrelationship will be undertaken based on the comparison with contemporary
hunter-gatherers. The foraging strategy of the Neanderthals is supposed to have centered around
large mammals. On the other hand, the tool manufacturing industry of early modern humans
have shown a clear trend to the diversification of food items. A typical example is the
appearance of fishing gear for animals under water. The explosive diversification of tool
manufacturing could have corresponded with the change of cognitive capacity about their
environment and food resources.

(2) For all contemporary hunter-gatherers, anthropomorphism is one of the most common
mental method to deal with the animal world or natural world. Many people are likely to think
anthropomorphism is only a childish way of thinking, but it might be a very humanistic way of
understanding animal world like the theory of mind. Literature on the anthropomorphic thinking
of contemporary hunter-gatherers tells us the way it enhances foraging performance of
hunter-gatherers. I would like to investigate whether Neanderthals and early modern humans
had such a kind of thinking or not, and consider the origin and meaning of anthropomorphic
thinking in humans.

(3) I will continue to tackle with the problem of "education without teaching." It has become
clear so far that in human societies, outside of the modern school education system, there are
methods to transmit knowledge and skills without giving explicit instructions to the learners.
This year, I will look into the relationship between a learner and her/his learning environment
that appears so long as a motivated learner want to know something. The performance of
"meta-learning” which seems to be uniquely human will be also investigated to understand the

role of teaching in human societies.
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Tools and language change the relationships between humans and the world around
them. This year we will promote collaboration with A0l archaeological research team, C02
brain function research team, and B02 palaco-environment research team to explore the topics

on tools, language and cognitive capacity, and human behavior from a wider viewpoint.
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What are Rituals for Hunter and Gatherers? — Consideration from the educational

projects of Australian Aboriginal people

Sachiko Kubota

Graduate School of Intercultural Studies, Kobe University

Yolngu people of Northeastern Arnhem Land, North Australia have been living as
hunters and gatherers until the beginning of the 20" century. They now live in settlements with
modern facilities originally built by Christian missionaries in 1920s-1940s. They live in the
modern houses with water and power built by the government, children study at school, many
work at the various institutions in town and earn cash income, and they shop their necessities at
a super market. Although their life has changed as such, the traditional rituals have been
remaining as the most important social occasions for them. Rituals such as funerals, initiations,
and myth related rituals are attended by many people both from the area and from other towns.
They dance, sing and paint their ancestral stories of the clans in the rituals. Many travel very
long distance by air to attend those rituals. It is regarded as the most important social occasion
for Yolngu people and they make effort to attend them. They exchange knowledge concerning
ancestral stories of their clans and hand down the knowledge of them to young generations in
the rituals. Also, the emphasis is placed on the segregation and roles by age, gender and clan
especially at the rituals. In other words, rituals are the occasions for social learning of Yolngu
way of life.

Education for Aboriginal people is regarded as social problem in Austrlaian society for
long time. Yolngu people too have been finding difficulties ever since they enrolled in modern
education. Their poor attendance and low academic achievements are big concern both for
government and Yolngu people. There have been many trials initiated by Yolngu to overcome
the difficulties. For those trails, they are always trying to include Yolngu component. And it is
very common to see the projects with ritual framework. In this presentation, I will describe a
few of such projects to consider what rituals mean for Aboriginal people, and also for ‘Homo

Sapience’.
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Comprehension of pictures in Baka children who grow up in the hunter gatherer culture

Tadashi Koyama

Faculty of Humanities and Sciences, Kobe Gakuin University

The author speculated development of comprehension of pictures in Baka children
who grow up in the hunter gatherer culture last year (Koyama, 2012). I used a task of visual
reception which was a subtest of Illinois Test of Psycholinguistic abilities (ITPA) and evaluated
ability of visual symbols and signs in that study.

Participants were 25 Baka children whose age were from 1 to 15 years of age, 51 Japanese
children who attended kindergartens and 35 Japanese elementary school children who were the
first grade. The experimenter conducted a task of visual reception to each child individually.

Results were as follows. The total score of the task indicated that in the period of from
lyear to Syears of age the comprehension of pictures develop gradually in Baka children. And
after 7 years old, total scores did not increase so much. Japanese kindergarten children increased
points from age of 3 to that of 5 in similar pace with that of Baka children. It might show the
universality of understanding sign and symbol in younger children. But in the first grade
children total scores increased remarkably. It was thought entering school effected that
remarkable increasing in scoring. And Younger Baka children showed their intuition and ability
of representation in responding to signs of visual reception tasks (Koyama, 2012). It was very
flexible.

Those intuition, flexibility and ability of representation to signs and pictures observed
in Baka children might be related to later development of their creativity. I will make a culture
free test of visual reception, and will investigate on the relation between Baka children’s

intuition and flexibility that were observed (Koyama, 2012) to their later creativity in this year.
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The creativity of Pigmy's children -From their joint play and image expression

Eiko Yamagami

Faculty of Humanities and Sciences, Kobe Gakuin University

Purpose
The creativity and adaptability of Pigmy children were examined individually through

collage, drawing and The Hand Test in 2011. The outcome of the collage expression was
described in the A02 report. The observation of their performance process and the collage
expression revealed that Pigmy children showed creativity, even though the stimuli came from a
different culture. There are natural environment types such as forest and housing site and the
interpersonal environment of Pigmies based on the creativity, which functioned as “the holding
environment” (Winnicott, 1971) and supported each individual creative work accomplished as if
it were a joint performance.

On the basis of the result in 2011, I’'m observing the joint play and image expression through
collage and drawing of children and considering the meaning of “the holding environment”
affecting the image creation.

Participants and Method

1) Following and observing several Pigmy children in their everyday life, focusing on their joint
play, in which some images as a mediator would be explored.

2) Interviewing the children’s mothers about the nurturing environment and their transitional
objects.

3) Setting up a group with 2~3 children and having them draw and make collage works together.
Observing the cooperation in their activity process and examining the shared images in their

art works.
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Socialization through the play among children of Central Kalahari San

Kaoru Imamura

Faculty of Economics, Nagoya Gakuin University

Play of human beings children has two aspects. One is that children acquire the techniques
for subsistence and learn the rules of the society which they belong to through play. So play is
what is called "apprenticeship to become an adult." The other is that children have their
unique culture of their own, “child culture,” and play is just an expression of their culture.

In this year, I will conduct a field survey on children’s play among San in Botswana.

This research focuses on the socialization of children through the play divided into four
categories; 1.Play between mother and baby, 2. Play within a same aged group, 3. Play in an age
difference group.

And also I will observe mutual inter-action between adults and children in everyday lives.
In their society it is said that parents must not scold their children, it is the role of grandparents.
It means that children are grown up in the very generous and tolerant environment.

I will investigate how the acceptable child rearing has related with the children’s
socialization.

Keywords: Hunter-Gatherer, San, age-group, socialization, inter-action
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The Art of Patience as the Emotional Basis for Creativity and Cultural Learning:

Learning and Ecological Adaptation among the Canadian Inuit

Keiichi Omura

Graduate School of Language and Culture, Osaka University

Any human individual is born into each society and begins its lifelong learning process with
social learning of each culture. In this sense, social learning of cultures can be said to be the
base for any kinds of learning for Homo sapiens. Above all, as pointed out by Tomasello
(1999), ‘cultural learning,” including ‘imitating learning,” ‘instructed learning’ and ‘collaborative
learning,” plays the most important role in the learning process of Homo sapiens. This is
because cultural learning is essential to its species-unique modes of cultural transmission, that is
‘cumulative cultural evolution,” the process of which ‘requires not only creative invention but
also, and just as importantly, faithful social transmission that can work as a ratchet to prevent
slippage backward — so that the newly invented artifact or practice preserves its new and
improved form at least somewhat faithfully until a further modification or improvement comes
along.” (Tomasello 1999: 5) If so, how does human individual learn each culture and improve
what s/he has learned by cultural learning? In order to understand the mechanism of
‘cumulative cultural evolution,’ I conducted ethnographical research on the learning process of
Inuit children at Kugaaruk, Nunavut, Canada, between 8th and 27th of March in 2011 and
between 12th and 27th of March. The result of these researches is as follows.

1) The flexible and creative tactics, which are considered to be the essence of [nuit
Qaujimajatuqangit (Inuit Knowledge), are learned by experience of overcoming difficulties
with persevering and patient efforts in everyday life and subsistence activities.

2) Inuit children are exposed to adults’ playful teasing in everyday life and learn the art of
patience as the base for cultural learning and creative individual learning through their
experience of being in a dilemma posed by the teasing.

3) It is crucially important to investigate how Inuit adults deal their children in their everyday
life in order to understand how Inuit children learn the emotional attitudes essential to

flexible and creative individual learning and cultural learning.

Tomasello, M. (1999) The Cultural Origins of Human Cognition. Harvard University Press.
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Communicative musicality and social learning

Akira Takada
The Graduate School of Asian and African Area Studies, Kyoto University

Musicality introduces a temporal structure to caregiver-child interactions. This
facilitates the participants to cooperatively coordinate their attention, posture, position, and
affect with other participants in the course of interactions. The coordination process indicates
what the participant should and should not do, and thereby provides the basis for encouraging
morality in the given society. Children then gradually broaden the range of social situation in
which they can act properly. The communicative musicality approach developed by Malloch,
Trevarthen and his colleagues (Malloch & Trevarthen 2009) give a powerful tool to analyze
how such morality is going to be organized. The practices of cooperative mutual-coordination
arguably forms the basis of the social learning discussed in the replacement project, too. From
this perspective, in this presentation, I will re-analyze some of my data on caregiver-child
interactions among the San, "hunter-gatherers" of southern Africa, and thereby consider the

possible focal points of my future research.
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Comparative studies on human play: Focusing on hunter-gatherer children in Congo

Basin

Nobutaka Kamei

Department of International and Cultural Studies, Aichi Prefectural University

Two premises
The viewpoint of this research is based on the following two premises:

(Point 1) Homo neanderthalensis and Homo sapiens are different species and their behaviors are
different from each other [differences between two species].

(Point 2) Among Homo sapiens, behaviors of groups in tropical areas and those in cold areas are
different from each other [cultural differences within a species].

Homo neanderthalensis and Homo sapiens are different two species derived from a
common origin. The former adapted to cold areas and lived mainly in Europe. The latter
appeared in tropical Africa and rapidly expanded their areas on all the continents in the world.
Through the era of "out of Africa," Homo sapiens did not change their nature but changed their
acquired culture so that they can adapt their life to cold areas.

Question

Here is a third suggestive point that is not proved yet:

(Point 3) Some researchers point out that there are some similarities between behaviors of
Homo neanderthalensis and those of Homo sapiens with cultures adapted to cold areas
[similarities between two species].

What does it mean? If it is true, Homo neanderthalensis, a result of evolution in
cold areas, and Homo sapiens in cold areas, a result of cultural adaptation, show a curious
"convergence" in their history.

Of course, the natures of these two species are different; it actually resulted in the
replacement in their history. However, this point may lead a new hypothesis on the influences
of the environments over cultural creativity.

Hypothesis

(Hypothesis) The differences of the nature of Homo neanderthalensis and that of Homo sapiens
are derived from the differences of environments where each species evolved; the tropics create
species with high cultural creativity.

It is pointed out that there are similarities between distribution patterns of
biodiversity and those of linguistic diversity. This research aims at introducing the discussions

of environments and cultural creativity into the process of the evolution referring to human
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cultural diversity.
Methods

In 2012, the comparative studies of play among hunter-gatherer children in the
tropical areas in Congo Basin, Africa, will be conducted. The Aka people in the Republic of
Congo will be chosen in order to compare their data with those of the Baka people in
Cameroon.

In 2013, the similar field research will be conducted among people in cold areas to
collect comparable data and examine the reliability of the relationship between environments
and cultural creativity.

What is the reason why Homo neanderthalensis are steady while Homo sapiens are so
capricious? This is an attempt to search for the reason in their environments.
Keywords: differences and similarities between species; environment; cultural creativity;

behavior
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Children’s lifestyle and the demographic structure and dynamics of a pygmy

hunter-gatherer population

Taro Yamauchi

Graduate School of Health Sciences, Hokkaido University

In FY2011, we analyzed anthropometric data of a large sample of pygmy hunter-gatherer
children and estimated the onset age of the adolescent growth spurt (age at take-off). On the
basis of the index (age at take-off), we could biologically define the periods of childhood and
adolescence for the population.

We aim to examine the following three topics in FY2012.

1. Behavioral pattern and the ecology of food and nutrition

To examine their daily time and space use, we will directly observe and monitor children with
the help of the GPS. The data will be compared between age groups (children vs. adolescents)
and gender (boys vs. girls).

We will also conduct a dietary survey of pygmy children. The children’s daily energy and
other nutrient intake will be estimated by direct weighing and 24 hour-recall of all dietary intake.
Furthermore, we will obtain information regarding the ecology of food and nutrition such as
weaning food, food sources, cooking methods, and the distribution of food.

2. Demographic structure and the dynamics of a hunter-gatherer population

We will conduct a demographic survey of the pygmy hunter-gatherer population, which will
include a census and genealogy research. The data will be analyzed to examine the population
structure and dynamics such as birth and migration.

3. Comparison of the growth patterns between the Neanderthals and modern
hunter-gatherers

We will attempt to compare the growth patterns between the Neanderthals and modern
hunter-gatherer populations. Direct comparisons will be difficult owing to the lack of sufficient
Neanderthal fossil materials. On the basis of fossil materials and mathematical models, we will

calculate the biological parameters related to child growth.
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A human-specific learning strategy?

Kenichi Aoki
Graduate School of Science, the University of Tokyo

A learning strategy can be defined as the way in which individual learning and social learning
are combined and by the relatives weights placed on each. Can the observed difference in the
cultural evolutionary rates between Neanderthals and modern humans be adequately explained
by an innate difference in the learning strategies of the two species? It is likely that alternative
factors such as the “necessity is the mother of invention” effect, population size, and the number
of acquaintances must also be taken into account. A phenomenon closely related to the
cultural evolutionary rate is the cultural differentiation of regional groups. Extinction of
groups, patrilocal and matrilocal residence patterns, and innovation rate are expected to
contribute to the latter.  Furthermore, a proper evaluation of the learning ability of
Neanderthals requires that we identity the makers of the Chatelperronian. A comprehensive
program of model construction encompassing these elements is one of the goals of research

group BO1 for this year.
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Reaction-diffusion model for range expansion of modern humans in a heterogeneous

environment (4)

Kohkichi Kawasaki

Faculty of Culture and Information Science, Doshisha University

We have already reported some results of numerical calculations of a reaction-diffusion model
based on a mathematical model of the evolution of learning abilities. The reaction-diffusion
model is considered in a heterogeneous environment, in which the phenotype of social learners
changes from correct to wrong by moving to other types of environments. Individual learners
quickly learn and adapt their behavior to new environments. Therefore, for the individual
learners the environment can be regarded as uniform. After analyzing the model, we obtained
the result that individual learners can be more easily maintained in heterogeneous environment
than in uniform environment at the front of expanding range.

This year, we introduce environmental potential and population pressure into a
reaction-diffusion model. The environmental potential causes advections to the good
environments. The population pressure causes large diffusions at region of high population
density. We have obtained some results of the effects of these factors on range expansion of
invading species. We will introduce these factors into a reaction-diffusion model for the
evolution of learning abilities and consider their effects on range expansion of modern human

and also the evolution of learning abilities.
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The relationship between the childhood period and cumulative culture

Joe Yuichiro Wakano
Meiji Institute for Advanced Study of Mathematical Sciences, Meiji University

Collaborators: Kenichi Aoki, University of Tokyo; Laurent Lehmann, University of Lausanne

In the replacement of Neanderthals by modern humans, innovative stone tools produced by
modern humans might have played an important role. Advanced and complex industries can
never be invented by an individual without any prior knowledge. They are results of
cumulative culture in which knowledge is inherited with improvements from parental
generations to offspring generations. Thus, it is an important problem when the cumulative
culture develops fastest under different learning strategies: when and how should an individual
perform learning in one's life? The balance between a weight assigned to learning and a
weight assigned to the exploitation of the learned knowledge is also an interesting problem. To
maximize the resultant culture, it is best if one spends sufficient time to absorb all the
knowledge in the parent generation and then spends a long time to improve the knowledge by
individual learning. However, such a learning schedule does not necessarily maximize the
fitness of the focal individual. We hypothesize that the difference in Paleolithic cultures
between Neanderthals and modern humans comes from the difference in learning schedules, and
we propose mathematical models and the analysis with emphasis on the duration of the
childhood period.
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Genetic factors involved in learning abilities and their evolution

Ryosuke Kimura
Transdisciplinary Research Organization for Subtropical and Island Studies, University of the

Ryukyus

The working hypothesis in the RNMH project is that the truth behind the replacement drama
lies in the difference in learning capacity between modern humans and Neanderthals (learning
hypothesis). Our research is performed to validate that a higher learning capacity of modern
humans have enabled them to conquer new environments and to make dramatic cultural
developments. Two essential questions are included here: 1) Can the scenarios suggested by
theoretical studies assuming the difference in learning capacity explain the real phenomenon
(data from archeology and anthropology)? 2) What is the reason for that only modern humans
have obtained their high learning capacity?

In theoretical studies, learning strategies are divided into individual learning and social
learning for convenience. The former denotes learning achieved by oneself, which includes
trial-and-errors and innovations. The later denotes learning by imitating others. However,
we can easily expect that many factors are complicatedly involved in learning capacity. For
example, increased levels of logical thinking, memory, and concentration would raise the
efficiency of almost any kind of learning. In addition to these abilities, creativity would be
also required for innovations. The ability to continue something may be important to acquire
skills in which experience talks. Sociability would be needed for asking someone’s lessons.
Many other kinds of abilities such as curiosity and ambition are also thought to be associated
with learning capacity, being correlated with each other. Moreover, since genes are indeed the
subjects of evolution, it is essential to understand which abilities each gene serves and which
changes of genetic functions yield the differences between modern humans and Neanderthals.

In this study, our research group will summarize the molecular mechanisms of human
mentality based on the knowledge obtained from past studies in genetics, psychiatrics, and brain
sciences, and apply them to theoretical studies of evolutionary models assuming realistic
parameters for genes and abilities. In addition, we will search for candidates of the genes
responsible for the difference in learning capacity between modern humans and Neanderthals by
using genome information. We believe such efforts will answer the above-mentioned

questions.
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Examining the relationships among creativity, trial-and-error, and imitation

Nobuyuki Takahashi
Graduate School of Letters, Hokkaido University

Previous research on learning has assumed a dichotomy between individual learning and social
learning. The key difference is whether the source of information originates in oneself or
others. Although social learning is usually represented by the single ability of imitation, there
are at least two major abilities that are considered to represent individual learning — creativity
and trial-and-error. However, there has been no empirical study investigating the relationship
among the three learning abilities. In 2011, we conducted a laboratory experiment as the first
attempt to examine the relationship among creativity, trial-and-error, and imitation in humans.
The results suggested that the relationship between creativity and trial-and-error was negative,
although they are usually both considered to be aspects of individual learning. The results also
suggested that there was no trade-off between individual learning and social learning since no
ability was negatively related to imitation. Finally, only creativity was positively related to
imitation, which partly supports a new theoretical argument that a combination of social
learning and individual learning is most adaptive under certain fluctuating environments (e.g.,
Aoki, 2010). However, what we found in 2011 is far from conclusive evidence. After the
first attempt, we experienced technical difficulties in developing the tasks and conducting the
experiment, and the above results were obtained from only a few specific tasks. Furthermore,
the two measures of creativity were not positively correlated. Thus, in 2012, we will conduct
another experiment to see if we can conceptually replicate the results of the 2011 experiment.
We will use different behavioral tasks to measure each of the three abilities, and measure

creativity using an IQ test to examine the validity of the behavioral task.
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A step toward estimating the function of ancient haplotypes

Makoto K. Shimada

Institute for Comprehensive Medical Science, Fujita Health University

Background: Learning hypothesis based on innate differences in learning abilities between
Neanderthals and modern humans to explain the quick replacement from Neandertals to modern
humans. Genome sequences of archaic humans such as Neandertal and Denisova have been
published, however those sequences are not bona-fide sequence because base substitutions
caused by chemical modifications have been occurred across the ages. Thus, genome
sequence from archaic human is not well suited to estimate functional differences using base
substitutions that change sequence features. Genomes of modern human (Homo sapiens) are
known to contain ancient haplotypes that are introduced from archaic humans by admixture.
To estimate innate differences between archaic and modern humans using features of genome

sequences, ancient haplotypes are useful because they are free from chemical modifications.

Method: The genomic region of known ancient haplotypes have been determined tentatively by
experimental design not by genetic reason. First, I estimated LD region around the known
ancient haplotypes using LD information obtained by the HapMap project. Then, I explored
biological information whether the estimated LD regions contain functional regions and/or

domains that may associate with learning abilities.

Results: Estimation of LD regions around eighteen ancient haplotypes demonstrates that seven
known haplotype regions are located in larger LD regions than the original haplotype regions.
This exploration also indicates that the eighteen examined regions include sixteen regions
containing genic regions and ten regions containing clear signal of promoter or enhancer regions.
Moreover, three genes among them, SHROOM4, APTX and THRA, are found to have
association with brain function, in addition to the two genes, MCPH1 and MAPT, which have

been suggested in previous studies.
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How did sapiens create big festivals?

Shiro Horiuchi
College of Engineering and Design, Shibaura Institute of Technology

Many groups of sapiens aggregated at some sites all the way from distant areas. They
communicated there with each other beyond the boundary of groups. This collective behavior
likely let sapiens accumulate their culture, particularly with respect to fine arts. I present my
preliminary agent-based model that simulates the mechanisms of how many groups abandon
small shrines and aggregate at an enlarging shrine; in the enlarging shrine culture accumulates.
This preliminary model intends collaborative research projects with the groups A01 and B02 for
the future simulations at real maps, with the group A02 for the field-work study of inter-group
communication at present hunter-gatherer, and with the groups C01 and CO02 for the analysis of

mental map at inter-group communication.
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Rapid vegetation change and the replacement of Neanderthals by modern humans: a

simulation study

Yutaka Kobayashi
Graduate School of Science, the University of Tokyo

It has recently been revealed that the variable climate and associated rapid floral and faunal
turnover in the last glaciation significantly affected the geographic patterns of the distributions
of Neanderthals as well as anatomically modern humans in Eurasia. Probably, both species were
initially restricted to the southern warm area dominated by woodlands, having no means to live
in the northern cold area dominated by plains. However, repeated loss of woodlands due to rapid
climate change imposed a strong selection pressure on both species to modify their way of life,
and only modern humans, who successfully innovated a way to live in plains through
sophisticated individual learning, survived. In this study, a simple simulation model, which
assumes a two-dimensional lattice space, is constructed to reveal the role that rapid vegetation
change played in determining the distributions of Neanderthals and modern humans. In this
model, bands (i.e. small groups of humans) are treated as minimum components of each species,
and the techniques that each band bears are represented by a set of abstract binary vectors. It is
assumed that there are different kinds of techniques, which are useful in different vegetation
conditions. In the meeting, some preliminary results are presented and their implications in the

replacement of Neanderthals by modern humans are discussed.
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Figure. Time spans and histograms of the Levantine lithic industries. The lithic industries
were classed as two sequences: Levantine local sequence (A and B) and non-local sequence (C
and D). The time spans and histograms in A and B were derived from all the '“C data, and B

and D were from reliable '*C data (score 3 to 5).
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Evaluation Method for the effect of climate change on Neanderthal and modern humans

Minoru Yoneda, Takayuki Omori, Mark C. Diab

Graduate School of Frontier Sciences, The University of Tokyo

In order to estimate the climatic impact on the replacement of Neanderthal by modern
humans and the evolution of cognitive abilities, we are re-evaluating geochronological data on
archaeological sites and human skeletons.

In the last fiscal year, we mainly collected radiocarbon dates from the Levant area in
Near East from where relatively large size of data regarding on Neanderthal and early modern
humans have been reported. Those data had been store in a database named “NeanDatDB” and
re-evaluated in a scale from 1 to 5 in respect to sampling and methodology. We combine
chronological data for each lithic industry from Levantine Aurignacian to Natufian which was
reorganized by specialists of Research Team AO1, showing clear technical transition in two
sequences of stone industry (Figure). Furthermore, we have analyzed calibrated '*C dates to
reconstruct the past population dynamics which are usually shown in a histogram of site number
in an industry. Although this approach must be evaluated from different points of view, it seems
the reconstructed dynamics can be compared with some palaeclimatic proxies such as ice cores
from Green land.

We are analyzing some faunal remains from the late Mousterian layers in Dederiyeh
Cave (Syria) to reconstruct the reaction of human activities including hunting strategy to the
past climate change. We have analyzed some species form the younger age (Layer 2) and will
compare with older samples in this year. Some chronometric methods will be applied to

determine their ages as well.
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Modeling the climate of the past 130,000 years to understand the evolution of humans

W.-L. Chan, A. Abe-Ouchi, R. O'ishi and K. Takahashi
Atmosphere and Ocean Research Institute, The University of Tokyo

Climate change, characterized by the glacial-interglacial cycle of the past 130,000
years, has shaped the environment in which homo sapiens have evolved. An important feature
during this period is the climate fluctuations known as the Dansgaard-Oeschger events which
brought about rapid warming episodes, followed by cooling over longer periods. In order to
understand how this global climate change affected both the landscape and local climate over
Africa and Eurasia and also how these factors in turn may have influenced the migratory
patterns of homo sapiens and neanderthals, general circulation models (GCM) can be used to
produce numerical simulations of the past climate.

To perform such simulations, certain conditions which vary according to the period of
interest are specified in the models. These conditions include the orbital parameters
(Milankovitch forcing) which control the insolation, the atmospheric concentration of
greenhouse gases such as carbon dioxide, and ice sheet extent. Meltwater from ice sheets can
also induce abrupt climate changes by affecting the global ocean circulation and these can be
modeled by so-called water-hosing experiments.

We will discuss our recent work to simulate the various climatic states of the past
glacial-interglacial cycle by making use of data from a previous water-hosing
experiment. Results can be applied to separate vegetation models to assess changes in forests
and deserts and to help us understand how past climates may have affected human
migration. Simulations can eventually be validated by comparing with proxy data, where
available. We will also explain the use of higher-resolution climate models in our present

work.
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Reconstructing Plant Functional Types in the Levant and East Africa

Stephen Obrochta, Yusuke Yokoyama, Hodaka Kawahata
Atmosphere and Ocean Research Institute, The University of Tokyo

There are relatively few paleoclimatic reconstructions from the Levant region during
the early last glacial period, and the proxy data available are often influenced by more than one
parameter, which is problematic when separate reconstructions for temperature and precipitation
are desired. High salinity also complicates some geochemical SST reconstructions. Given these
limitations, palynological data is most likely to provide the best information regarding habitat
changes in the Levant region.

To overcome the sparsity of observational proxy data, the MIROC
atmosphere-ocean-land general circulation model will be used to produce climate simulations.
The results are then converted to plant functional types. Simulations will be validated by
comparing with available proxy data from Both the Levant and greater Europe. This will allow
calculation of habitat changes based on model results at spatial and temporal scales higher than
the available proxy data. A similar approach can be employed to East Africa over MIS 6, which

is another time interval of interest with relatively sparse data coverage.
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Updating a system of paleoenvironmental WebGIS

Takashi Oguchi ", Yasuhisa Kondo', Yasuhiko Takaya'”, Mizuki Kawabata'", Wonsuh Song"”
(1) Center for Spatial Information Science, The University of Tokyo

(2) Graduate School of Information Science and Engineering, Tokyo Institute of Technology

Web-based Geographical Information Systems (WebGIS) distribute interactive maps
through the Internet. Users can view the maps using a web browser and change the scale,
contents and extent of a displayed map. WebGIS also distribute text descriptions for particular
sites. We utilize WebGIS to map information on paleoenvironmental literature published in
scientific journals. An early system of WebGIS was constructed in the late 1990s and early
2000s, using ESRI ArcView IMS as the main engine. It stored information from literature such
as the location of study areas, geomorphological and geological data wused for
paleoenvironmental reconstruction, target ages and eras, and references such as author names,
publication years, article titles, journal names, and volume and page numbers. These data were
taken from ca. 6,000 papers in international journals of Earth and Quaternary sciences published
between the mid-1990s and 2002. The data collection halted in 2003 when a related research
project ended. For the current project "Replacement of Neanderthals by Modern Humans", we
first transferred the data in the original WebGIS to a new system with ESRI ArcGIS Server.
Then we added new data from papers published after 2002. We have been collecting
information for the Middle East, South Europe and North Africa because they are the most
relevant to the project. The new WebGIS will contribute to the project for which the spatial
distribution of paleoenvironment and its temporal change are crucial. The system will also be
useful for researchers worldwide who like to collect basic information about existing

paleoenvironmental literature.
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Reconstruction of Fossil Crania Based on Three-Dimensional
Surface Modeling Techniques
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Interpolation of fossil crania and reconstruction of fossil brain

Naomichi Ogihara

Department of Mechanical Engineering, Keio University

Anatomically accurate interpolation of missing parts of fossil crania is crucial for
correct estimation of brain morphology based on fossils. In this year, we therefore plan to
establish a computerized method to interpolate missing parts of fossil crania based on reference
database of cranial morphology. Specifically, we statistically estimate missing landmark
coordinates based on multivariate regression derived from the reference database. Multivariate
regressions are calculated with the missing coordinates as dependent variables and other
coordinates as independent variables. These equations are then applied to predict the missing
coordinates. For this parameter estimation, the Expectation Maximization Algorithm, a
statistical technique for estimating parameters from an incomplete data set such as to maximize
the expected likelihood of its probability density function, will be employed. Because
landmarks that can be defined on the exo- and endo-cranial surfaces are scarce, we also
establish a method to define semi-landmarks. For interpolation, we define a mapping function
from a complete reference specimen to a partial fossil cranium based on the estimated
landmarks; the corresponding portion of the complete specimen is then mapped to the partial
specimen in order to reconstruct the missing parts. This technique will be applied to
Neanderthal crania of Amud 1 and Gibraltar 1 for complete restoration the fossil crania.

We will also develop a method to mathematically estimate brain morphology of the
two Neanderthal crania, in collaboration with Group C02. We establish correlation between
cranial and brain morphology based on living human population. Then we derive spatial
deformation functions from modern human crania to the reconstructed fossil cranium, and use
them to deform human brains to estimate brain morphology of the fossil cranium. For this, We
will use sets of CT and MRI scan data of human head, registered to each other such as to
maximize mutual information. The spatial deformation function will be described by a
thin-plate spline function or a DARTEL function for landmark-based or volume-based

transformation, respectively.
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Geometry processing tools for reconstruction of fossil crania

Takashi Michikawa'”, Masaki Moriguchi(l), Hiroyuki Hishida®, Hiromasa Suzuki"?
(1) Research Center for Advanced Science and Technology, The University of Tokyo
(2) Department of Precision Engineering, The University of Tokyo

We introduce three geometry processing methods for digital reconstruction of fossil crania.

We first introduce a segmentation of CT images by using structural analysis. In the previous
report, we demonstrated that this method is efficient for skeleton decomposition. However, it
remains a problem that loading and constraint conditions must be assigned manually. We
present a method for computing these conditions from region-of-interest (ROI). Our method
computes optimal conditions by evaluating von Mises strain in the ROI. As a result, we can

decompose skeletons semi-automatically by specifying rough ROI.

We next introduce a polygonization method from CT images. Conventional contouring methods
often create complicated models with many polygons, because crania often contain many
sponge bones and they polygonize them faithfully. This is a severe bottleneck for post
processing such as inspection of endocasts and assembly of fragments. We developed a
feature-preserving and lightweight polygonization method by decomposing topological
operation and geometric operation. This approach enables us to remove unnecessary polygons
in sponge bones, although important features such as blood vessels printed to crania are

preserved.

We thirdly present a method for finding correspondences between semi-landmarks in order to
apply quantitative analysis for fossil crania. Main issue of this problem is that crania have
regions without any anatomical landmarks. Our method defines semi-landmarks from
anatomical landmarks and computes correspondence by optimal assignment between them. We
confirmed that the correct matching can be established for almost all examples in crania of

modern human.

We also introduce some issues of these techniques for fossil crania, and present a research plan

in order to resolve them.

-75 -



ICAFREOOT H L ERFENTHEDOTL : h 7 E—9 &

UTEE
FRRT RPGEEFRITER

ZZTIE MbAEEEO THME T & baiMo#E ] o7 et 2w E BEbisd (O
PThIM) 2E XD, EAEEBEOBMROE LM o—FiEL LT, EHICLEW
BIOFED—>2 L LT, EAFEEZTRYE S,

FHEBMW X — M, R A RO AR OEE L O, FRICIFS EIE R L1
TRERMHEDEDOTHNELTND, ZDHH, WL ONDH DOIIHERENEEICLY
(BHDVTBEHIC T 0 7T AEZNTHD0E LRV £ADEL LR KE AR
LEM D D, ZauE THMIESIR] TN D, 72 & ZILUBONLE I XA Th
L, ZAUTEBMIC T B 7T LSRN TO D RS EW, B MRO L FERD T (S
2 U TS FMIERNFREZE 2 DD, ZHCZ T, HLEMPTOFTNOFHF I
— BB 72 WA ZZOFEPRE I )b OO, fER L~V TIN5 O T
AT TWDbD% PHRMIERIFR] & EY, ACRORIFED, BUEICWTZ D365 - ik
WRRIZZ D LDIMBNEDA RV RAIZEVPRAEZAELLEEZEZ LN TS, Zhb 2
FHOEFMN, ARTOfEE L~V TEIE SN D IERFMEIC e 203 {LATEZEIZ T Z i
AFBEDOER(E L L THEALBRRRIZ L 2 D) INb 5, Liehio> T, BULADIHE &
NMFERER D BI%AE IV C L (b BEE D DA A #EE 3 5 121, (bA{biEfRic L2 0
HBNEDORRED GO, ERTOBK L~V THEIND LD ELRDEMERH S,

IR AROERERERT @R L LTEHRARANEZEZ | ALAEADORAGE R &
U CHBSCRERNEEZ & W PRI % 36 2 72 o 72, FHIICIE, EEhE & DER L /EhA
PR fERIEE 2 AW C B A 25 2 To, BURAARNCERTERHOEARERTIX, AT
AT VA ATERFER R STz, AT 2SI A TEABEREE O (i
Crus commune) Cb A ERAGFD R O, 4%, MR & BHEHZED ER#o
PREIL, W7 —9 B LTV FETH D,

-76 -



Assessment of distortion and asymmetry in fossil hominid crania: a case of Qafzeh 9

Osamu Kondo

Graduate School of Science, The University of Tokyo

In order to “perform engineer-driven reconstruction of fossil cranium” and then to “estimate
fossil brain morphology based on modern human references”, assessment of distortion should
be regarded as an important step for both present and new reconstructions. The degree of
distortion is measured as the degree of asymmetry, with which we can describe the “intact”
ectocranial and endocranial morphology and also assess the modification after the

engineer-driven reconstruction.

Although it is generally accepted that vertebrates possess symmetric body structures along the
midsagittal axis, actually they exhibit a variety of deviation from the perfect symmetry. Some
of them are subject to show unilateral dominance, which is due to functional demands or
genetically programmed in morphogenesis, assigned as “directional asymmetry”. For example,
the position of the heart is usually left dominant, which seems to be genetically programmed.
Petalial dominance in human brain also belongs to directional asymmetry. In addition to it,
asymmetric deviation without dominant direction is assigned as “fluctuating asymmetry”, where
an originally symmetric structure shows a degree of asymmetry due to external disturbances

3

during morphogenesis but a population average of the right-left difference is “zero”.
Summation of these two should be ascribed to “normal antemortem” asymmetry. In case for
the fossil hominid cranium, postmortem alteration during taphonomy should be considered.
Therefore, we should compare the degree of asymmetry due to taphonomy with those of living
individuals, before we extrapolate the fossil brain from the fossil braincase using the case-brain

function of the modern humans.

Preliminary analysis was performed using the modern Japanese skulls as representative of
normal living and Jomon cranial series as that of fossil one. Distortion was assessed in the
midsagittal axis itself and in the right-left asymmetry. Results reveal a significant degree of
right-left asymmetry in “asterion” among the modern Japanese individuals. In addition, a
significant asymmetry is detected in a point of bony labyrinth (Crus commune) for the Jomon
specimens. We proceed to check the distortion of midsagittal axis between the face and the

neurocranium, and compare it to those of Qafzeh 9.

-77 -



SHEWEFHHNE D & O/NMATEOHEE « TRAIMSE

UNUSN IRNIE Y/ il
(1) BERY: RGeS ROEZER
(2) BRI LB BRI S

INEITIEB) 2 XL OFF B W THEEREF ZH > TWDKO—fHKETH H, HE -
FET U RAERT T VE— /L ORT, EE)A X VFEE OEBRIIREE ) DFEWR, AT
WZBWTRERT 2 AX LEEOE - BOBEORH 7272 51F, &9 LIZEW T/ MM
KR YA X ETIM RO FREICH T 2/ MU O 7 aR—ra v oEeE LTl
5 AREMEN H D,

PR BT NIK R TS OB N O/NXE T H 2 BIHEEICINE > TEB Y,
NI BT, RIS E OFHAME L LIE LIS A XOHEERES L <X
RHAE L THWENS, LrL, &9 LIZ#EHANZY TH L0 E D IO W TEEICE
L EBMBFEIFE LRV, RT VT AL —VO/NEERE - T e R—va v 2 ET 5
Wi, FTEBURAICI W T, BHEEN DS LN D FHIED S e b A e HEE R &
20D DM EMDBUEND D, £ TR TITBURAEARAD MRI 7—% & T/
MARE - TR — a CORNRMEEFIEEZRBET 22 L2 BT, BEE TIZ S0 A
VI EOWERE S T1 5850 MR B2 BG L TV DR, 5B ELICT— 2 HaEe LT
WS PETH D, SENET TICBSE A DT — X & T2 TR 72 AT OFE R A2 FRA T
Do

-78 -



Cerebellar volume estimation from endocranial measurements: a preliminary study

Daisuke Kubo" and Hiroki C. Tanabe®
(1) Graduate School of Science, The University of Tokyo

(2) National Institute for Physiological Sciences

The cerebellum is a region of the brain that plays an important role in motor skill learning. If
Neanderthals were different from Homo sapiens in their inherent capacity of motor skill
learning or in the amount and quality of the learning that they experienced in their lives, the two
species might also have been different in cerebellar volume or the proportion relative to the
whole brain volume.

Anatomically, an inferior part of the cerebellum is settled in the posterior cranial fossa (PCF), a
posteroinferior part of the endocranial cavity, and thus in paleoanthropological studies, some
measurements of PCF have been often used as estimators or surrogates for the cerebellar size.
However, the validity of such application has not been tested yet in any reliable quantitative way.
In order to estimate the absolute and/or relative cerebellar volumes of Neanderthal crania, it is
necessary to clarify which endocranial measurements can be best estimators in modern humans.
Hence, this study aims to develop the valid estimation methods using MRI data of Japanese
subjects. Up to now, T1-weighted MR images were acquired from more than 50 subjects, and
we will scan more subjects. In this paper, we present preliminary results based on the already

acquired data set.
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Developing cranial parameters that delineate subdivisions of the brain — Skulls of human

infants

Toshiyasu Matsui, Yasushi Kobayashi
Department of Anatomy and Neurobiology, National Defense Medical College

Our project aims at determining morphological features of the cranium that can be used to
delineate the borders of subdivisions of the brain using extant species in order to evaluate the
extent of the subdivisions of the Neanderthal brains. In the previous study, we reported
following findings on skulls and brains of macaque monkeys.

a. In macaque monkeys, impressions on the internal surface of the skull reflect cerebral
convolutions so clearly that we can identify major subdivisions of the cerebral cortex by
creating endocasts.

b. The location of the coronal suture of the macaque monkey exhibits a high correlation with
the location of the inferior limb of the arcuate sulcus.

The finding (a) is particularly useful since we can determine the extent of the cortical
subdivisions directly from the skull. To evaluate the effectiveness of this approach in the human,
we analyzed impressions on the internal surface of the infant skulls, in which connective tissues
are supposed to be thinner than in the adult.

For X-ray CT scanning, we used two skulls that were obtained for human anatomy course
at the National Defense Medical College. At the Suzuki Laboratory, Research Center for
Advanced Science and Technology, the University of Tokyo, the skulls were scanned using
Metrotom 800 (Carl Zeiss), and the inner surfaces of the skulls were reconstructed by Drs.
Suzuki, Ohtake and Michikawa. We observed patterns resembling those of the lateral, precentral
and central sulci. The rostral end of the lateral sulcus and the inferior half of the precentral
sulcus were obscured probably due to the thick connective tissues embedding the middle
meningeal artery and the superficial middle cerebral vein.

We are now planning to analyze clinical CT and MRI data to determine whether these

patterns really correspond to the cerebral sulci.
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Functional brain mapping of modern humans: Abilities surrounding the creativity and

their neural basis

Hiroki C. Tanabe, Norihiro Sadato

Division of Cerebral Integration, National Institute for Physiological Sciences

In Homo sapiens history, some individual or group of individuals first invented a primitive
version of the artifact or practice (i.e. creative activity; individual learning), and then some later
user or users made a modification or adopted without change for many generations (i.e. learned
and used by others over time; social learning) (Tomasello, 1999). The process of cumulative
cultural evolution requires not only creative invention but also faithful social transmission that
can work as a “ratchet” to prevent slippage backward. The important point is that the Homo
sapiens is able to pool their cognitive resources in this ways, and they can understand
conspecifics as beings like themselves who have intentional and mental lives like their own.
Based on this understanding, they can learn not just from the other but through the other
(Tomasello et al, 1993). We focused on the joint attention, one of the important social cognitive
abilities that supports this understanding. To measure real-time interactive brain activities of two
persons, we developed simultaneous measurement functional MRI system (i.e. dual functional
MRI). Using this system, we conducted a functional MRI experiment to depict neural
mechanisms of joint attention during the eye contact. In this presentation, we showed

preliminary results of our study and refer to the experimental paradigm of this year.

References:

Tomasello, M. (1999) The Cultural Origins of Human Cognition. Harvard Univ. Press,
Massatusetts, U.S.A.

Tomasello, M., Kruger, A.C., Ratner, H.H. (1993) Cultural learning. Behavioral and Brain
Sciences, 16, 495-552.
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Neural basis of creative and adaptive behavior for problem solving

Naoki Miura”, Yukinobu Hoshino®, Kenji Nagai®
(1) Tohoku Institute of Technology

(2) Kochi University of Technology

(3) The University Museum, The University of Tokyo

A series of cognitive process to analyze information about a faced problem from external
environment and to judge how the optimal behavior is generated or chosen to solve the problem
is a basis to invent a new idea by demonstrating creativity. From our previous experiment of 3D
motion analysis that a skilled subject constructed a Mousterian stone-tool, whole we observed a
stable motion trajectory and velocity when the subject intends to produce a Levallois flake, a
minute adjustment of the striking operation which was adapted for the striking point on stone
core which changes with striking process. Therefore, a neural basis of creativity and learning
capacity would be clarified by investigating those of adaptive behavior.

In the present study, we investigate a neural basis of creative and adaptive behavior when
a difficult problem unsolvable in everyday thinking is tackled by functional MRI. For this
purpose, a selection of the adaptive behavior for the survival under a severe condition is used as
experimental task. The participant is asked to choose an appropriate tool which can be used to
solve a instructed problem to survive. In this case, we prepare two conditions: (1) the problem is
attained with the general use of the tool and (2) the problem is attained by thinking of different
way from the original use of the tool. It is expected that a cortical activity of a selection of

creative and adoptive behavior can be expressed by comparing those two conditions.
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Reconstruction of the brain from skull fossil using computational anatomy

Takanori Kochiyama'"?, Hiroki C. Tanabe"’
(1)Primate Research Institute, Kyoto University
(2)ATR-Promotions Brain Activity Imaging Center

(3)Division of Cerebral Integration, National Institute for Physiological Sciences

We investigate the presumed differences in learning abilities between Neandertals and modern
humans by combining the evidence from the morphological analysis of fossil brains and the
functional mapping of modern human’s brain functions. To this end, we need to establish the
method for extrapolating human brain function to Neanderthal’s one with taking into account of
the anatomical difference between them. The basic idea is as follows: First, the skull shape
reconstructed from CT images of a fossil brain is spatially deformed to the modern human skull
shape segmented from MRI image. Using resulting deformation field, the modern human
cerebral cortex was inversely deformed to construct the virtual Neanderthal’s cortex.

Last year, we simulated this method using modern human MRI and established the skull
based brain swapping between individuals: First, we segmented individual MRI images into
GM (gray matter), WM (white matter) and Skull. Then the subjl-to-subj2 transformation was
estimated with matching of their skull images. Finally, inverse transformation from subj2 to
subjl was applied to subj2’s brain (GM and WM) to construct the deformed subj2’s brain in the
shape of subj1’s brain.

In this year, we expand this method to handle the spatial registration between MRI and CT.
Our goal is to establish the method for casting a modern human’s cerebral cortex (MRI) from
MRI in a Neanderthal's skull (CT) with matching between the modern human’s skull (MRI) and
the Neanderthal's skull (CT). Hence, multimodal image processing is essential for the practical
application of our method to the fossil brain research. We plan to acquire both MRI and CT for
each subject. The skull images derived from the segmented MRI scan of one individual and
from CT scan of another are spatially registered using nonlinear spatial transformation
algorithm (e.g. DARTEL). The MRI-deprived cerebral cortex from one individual is deformed
and then cast in the CT-deprived skull of another, vice versa. We validate the accuracy of this

method and clarify the problems in application to fossil brain CT.
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Investigation of neural mechanisms underlying linkage between imitation and motivation

Hiroaki Kawamichi

Division of Cerebral Integration, National Institute for Physiological Sciences

In the present invited research, I am investigating imitation learning as built-in function of
modern human from the viewpoint of behavioral and psychological aspects. Learning from
others involves mirroring of emotion in addition to imitation of behavior (Frith & Frith, 2012).
In the fiscal year of 2011, I focused on empathy, which is sharing emotion with others. In the
experiments, I found that being empathized enhanced target willingness to cooperate with
empathizers. In addition, I also found brain activation including mentalizing network, with
correlating with the degree of empathy of empathizers’ attitude by fMRI experiment. In this
fiscal year, I will focus on cooperative work, which is major component of imitation learning.
Especially, my focus is that cooperation between learning conductor and target promotes
imitation learning. At first, I will develop psychological tasks regarding cooperation with others
by focusing of the difference between cooperators. Then, I will measure brain activation of two

participants during cooperative work by hyperscanning fMRI.
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Research plan for clarifying the effect of intrinsic reward on the neural basis of enforced

learning

Kei Mizuno

RIKEN Center for Molecular Imaging Science

The difference of learning abilities is thought to be demonstrated by elucidating the brain
regions involved in social and individual learning of the modern human using
neuropsychological methods and comparing the differences of brain regions between them
based on the reconstruction of fossil of ancient human brain. The study project is focusing on
the neural bases of imitative learning in the social learning and of learning control (enforced
learning) in the individual learning. In addition, in the individual learning, social rewards such
as acceptance and acclaim from significant others are setting as a reinforcement factor for
learning, and the verification model of effects of the social rewards on learning are suggesting.
In the present study, I set intrinsic rewards such as senses of accomplishment and competence as
another reinforcement factor for learning. The aim of the present study was the clarifying the
neural bases of intrinsic rewards and neural mechanisms of enforced learning by the intrinsic
rewards using fMRI. In the previous my study, I found that the striatum and cingulate gyrus
were associated with the motivational arousal by the intrinsic rewards. Based on this finding, |
am trying to clarify the neural substrates of enforced learning by the intrinsic rewards. I report
the outcome of the behavioral experiments to conduct the fMRI experiments and note the future

research plan.
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