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CONFERENCE PROGRAM

1A : P23 12H 10 A
December 10, 2011 Saturday

10:20 — 10:30 B& DFE

33 72481,

(4)
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Hiroki Tanabe, Takeru Akazawa
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Research Team BO1

“Research on Evolutionary Models of Human Learning

Abilities”
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Research Team B02
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Modern Human in Time and Space in Relation to Past
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12:10-12:30

12:30 — 13:30 B

Climate Change”

W E CO1 (113)
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Research Team CO1

“Reconstruction of Fossil Crania Based on

three-Dimensional Surface Modeling Techniques”

MR H C02 (125)
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Research Team C02

“Functional Mapping of Learning Activities in

Archaic and Modern Human Brains”
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13:30 — 15:30 HHEFFEH 3K Presentation by invited researchers

13:30-14:00

14:00-14:30

14:30-15:00

BARAT % & BT T DOEBRIZ 31T 2 i R DRI
JIGEFRH (A= BRZEFSERT) (137)
Investigation of neural mechanisms underlying linkage
between imitation and motivation

Hiroaki Kawamichi (National Institute for Physiological
Sciences)
HRANERANT v & A 7 % & LB AR TH RIR O AT
RARANEHRANE OFERAZERES ) AEEHEME L
<

e PR A (R R PR A R ) (94)
Linkage disequilibrium region containing archaic
haplotypes may provide learning ability differences between
modern and archaic humans.

Makoto Shimada (Institute for Comprehensive Medical Science,
Fujita Health University)
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JEN ST (IR R) (88)



15:00-15:30

Shiro Horiuchi (Organization for the Strategic Coordination of
Research and Intellectual Property, Meiji University)

BBEB D8 o RO TSI O®E
HERE (RERH) (56)
Preliminary kinematic analysis of hunting-spear throwing in
modern humans

Yasuo Higurashi (Graduate School of Human Sciences, Osaka

University)

15:30 — 15:50 a—v—7 LA 7 Coffee break

15:50 — 17:50 HHF9EH 3R Presentation by invited researchers

15:50-16:20

16:20-16:50

16:50-17:20

RE - VU RTBITHRITHREES), ARG, &
RS DR OBERZERD

mEfE = (biRE KF) (90)
Identifying the relationships among trial-and-error ability,
creativity, and imitation learning ability in Homo sapiens
Nobuyuki Takahashi (Center for Experimental Research in
Social Sciences and Department of Behavioral Science,
Graduate School of Letters, Hokkaido University)

SHEREY DMK o 2 HER 5 720 DIREDRHSE -V =
7 A FNOEE &K

B (B ERR L) (121)
Developing cranial parameters that delineate subdivisions of
the brain — The cranium and the brain of Macaca
fascicularis

Yasushi Kobayashi (Department of Anatomy and Neurobiology,
National Defense Medical College)
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Fitness and health of hunter-gatherer children from the



17:20-17:50

viewpoint of playing activity and diet: A progress report of
FY2011 (April-December)

Taro Yamauchi (Graduate School of Health Sciences, Hokkaido
University)

JeiEE D BEEHECI T 5 IR AR ES BRI OBRE
REOEHGHEBE TOBRND

= | TS PN (54)

A re-examination of the lithic refitted materials from the
Shirataki sites, Hokkaido, northern Japan in light of
reconstruction of the skill learning processes

Jun Takakura (Graduated School of Letters, Hokkaido
University)
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Welcome party at middle conference room in OCC
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09:00 — 09:30 W38 K Presentation by invited researchers
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The neural substrates of motivational arousal by intrinsic
reward

Kei Mizuno (RIKEN Center for Molecular Imaging Science)
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Symposium1 “Cultural evolutionary rate”
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Lithic industries of early Homo sapiens in Africa: Current

view of their space-time distributions

Seiji Kadowaki
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Histories of human demography and genetic adaptations
Ryosuke Kimura
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Variation in the rate of human morphological evolution
Yosuke Kaifu
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Cultural Moran model and cultural evolutionary rate
Kenichi Aoki
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Symposium?2 “Creativity of the Neanderthals and modern humans”
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From the viewpoint of evolutionary models of learning
Wataru Nakahashi (Meiji University)
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From the viewpoint of cultural anthropology

Keiichi Omura (Osaka University)
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From the viewpoint of hunter-gatherer studies

Akira Takada (Kyoto University
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From the viewpoint of educational science

Juko Ando (Keio University)
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General discussion

14:30 — 14:50 I —k—7 LA 7 Coffee break



14:50 — 16:50 VURVTUALA3Z BN - FIADAIEEEZZE X5

Symposium3 “Creativity of the Neanderthals and modern humans”
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Introduction

Yoshihiro Nishiaki
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Archaeological evidence for creativity of Neanderthals and
modern humans

Katsuhiro Sano
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Discussions on the creativity of Neanderthals and Modern
Humans in cognitive archaeology

Naoko Matsumoto

BN

VERFIE 7S, AT, /NUIE, TEREFEL

General discussion
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Closing remarks

Norihiro Sadato
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Symposium1 “Cultural evolutionary rate”

Objectives

According to the “learning hypothesis,” there is an innate difference in the learning strategies
(abilities) of Neanderthals and modern humans, which is reflected in a difference in cultural
evolutionary rates between the two species. But how should cultural evolutionary rates be
defined and measured? The purpose of this symposium is to search for an answer to this
conundrum. First, we consider the empirical methods that are actually used by Japanese
archaeologists. Second, we survey the definitions and estimation procedures that are used in the
two fields of molecular evolution and morphological evolution, with possible applications to
cultural evolution in mind. Finally, we introduce theoretical studies of cultural evolution based
on the methods of population genetics, which generate predictions on the effects of

innovativeness and modes of transmission on cultural evolutionary rates.

Chair: Kenichi Aoki

Presentations:
(1) Lithic industries of early Homo sapiens in Africa:
Current view of their space-time distributions

Seiji Kadowaki

(2) Histories of human demography and genetic adaptations
Ryosuke Kimura

(3) Variation in the rate of human morphological evolution
Yosuke Kaifu

(4) Cultural Moran model and cultural evolutionary rate
Kenichi Aoki

Open Discussion
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Lithic industries of early Homo sapiens in Africa: Current view of their space-time

distributions

Seiji Kadowaki

Nagoya University Museum

This study examines the space-time distributions of lithic industries from the emergence of
Homo sapiens (ca. 200 kya) to the completion of their colonization of former Neanderthal
territories (ca. 20 kya) in order to provide archaeological records for the investigation of the
evolutionary model of learning of Neanderthals and Homo sapiens. The geographic area of this
project by Research team AQ1 covers western and northern Eurasia, where Neanderthals
inhabited, and Africa, where Homo sapiens probably originated.

As a part of this project, this paper presents an overview of lithic industries of Middle
and Late Stone Ages in Africa (MSA and LSA). In comparison to the Middle Palaeolithic in
Europe or west Asia, African Stone Age, particularly MSA, shows greater diversity in material
cultures, which are often interpreted as representing more advanced technological, economic,
and social behaviors. On the other hand, the cultural diversity is posing a problem to researchers
who attempt to classify archaeological cultures and establish their systematics. The absence of
radiometric dates for many sites is another obstacle in clarifying chronological sequences of
African lithic industries. Nonetheless, a current view of their space-time distributions is
presented in this paper drawing on recently published radiometric dates. The paper also offers
an outlook on the behavioral implications of the early Homo sapiens’ lithic variability as well as

its correspondence to the environmental oscillation from MIS 6 to MIS 4.
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Histories of human demography and genetic adaptations

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

Evolution occurs as the result of a random mutation and it’s fixation in the population. When a
mutation causes a beneficial phenotype and selectively spreads, it is called “Darwinian”
adaptive evolution. On the other hand, a mutation can reach fixation by chance even when it
does not have any effect on phenotypes or when it only affects a neutral phenotype. This is
neutral evolution caused by genetic drift. Under neutral evolution, the evolutionary rate is
known to be constant independent of the population size and to be equal to the mutation rate.

In contrast, the evolutionary rate becomes higher as the population size becomes larger. That is
why we can theoretically explain the fact that important evolutions of ancient and modern
humans always occurred in Africa.

How does the population size affect the actual processes of adaptive evolution? To ask
this question, the accumulating data on the genome diversity of global modern humans are
available. By analyzing real data, it has been reported that, in Asian and European populations,
selective sweeps on private alleles, which occurred after the divergence from African
populations, were rare, and most of the selective sweeps were on polymorphisms that have
existed before the divergence from African populations.

Demographic history has a crucial influence not only on the evolution of organisms as
described above, but also on the social and cultural evolutions. In addition, it is suggested by
theoretical studies that the changes of environments by migrations are essential for the
acquirement of learning ability in modern humans. Therefore, for further knowledge of the
evolution of human learning, it is very important to elucidate the history of human range
expansion and demography. My current work is to establish a method for the reconstruction of
the complicated history of multiple populations by utilizing multivariate statistical analyses. In
last year, several demographic models were computationally simulated by coalescent algorism,
and I reported that, as results of multivariate analyses, patterns specific to certain demographic
models were found. In this year, the demographic models were reconstructed from real data by
comparing with the results of the simulations. However, further improvements will be needed to

reconstruct better models.
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Variation in the rate of human morphological evolution

Yousuke Kaifu

Department of Anthropology, National Museum of Nature and Science

When the theory of punctuated equilibria in evolution was proposed in the 1970s, human
evolution was cited by some researchers as its supportive evidence. Although this extreme view
has lost its popularity today, it is clear that in many aspects human morphological evolution did
not proceed in a gradual way. Here, | summarize some characteristic patterns of morphological
evolution seen in the human fossil records. Many of the human characteristics are known to
have developed in a mosaic way. Bipedalism and the onset of canine reduction appeared early in
its history, followed by marked brain size increase and overall reduction in the masticatory
system. Significant changes in limb proportion occurred slightly later than these. Rates of
evolution vary among individual characters, with a number of significant changes appeared in
the latter half of the human evolutionary history. During the past 2 million years, diverse
regional groups of archaic Homo emerged, associated with their range expansion from Africa to
Eurasia. Many of these groups show shared morphological trends such as increased brain size
and cranial robusticity, whereas recent discovery of Homo floresiensis from a geographically
isolated island of Indonesia points to a heretofore unrecognized level of flexibility in human
morphological evolution. Homo sapiens developed a large, globular brain case, but its body

generally shows varying degree of gracilization.
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Aoki K and Kobayashi Y (n.d.) Innovativeness, population size, and cumulative cultural
evolution. manuscript.

Aoki K, Lehmann L, and Feldman MW (2011) Rates of cultural change and patterns of cultural
accumulation in stochastic models of social transmission. Theor Pop Biol 79, 192-202.

Cavalli-Sforza LL and Feldman MW (1981) Cultural Transmission and Evolution. Princeton
Univ Press.

Henrich J (2004) Demography and cultural evolution: how adaptive cultural processes can
produce maladaptive losses—the Tasmanian case. Am Antiquity 69, 197-214.

Lehmann L, Aoki K, and Feldman MW (2011) On the number of independent cultural traits
carried by individuals and populations. Phil Trans Roy Soc B 366, 424-435.

Moran PAP (1958) Random processes in genetics. Proc Camb Phil Soc 54, 60-71.
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Cultural Moran model and cultural evolutionary rate

Kenichi Aoki

Graduate School of Science, University of Tokyo

Beginning with Cavalli-Sforza and Feldman (1981), methods of population genetics have been
applied to the study of cultural evolution. The pathways and modes of transmission of cultural
traits differ from those of genes, and as a result cultural traits show interesting dynamics not
shown by genes. For example, in the case of best-of-k transmission, each newborn imitates the
individual with the “highest” skill level among his/her £ acquaintances; and with one-to-many
teacher transmission, one particular individual (the “teacher”) continues to serve as the
exemplar (cultural parent) for many novices.

The Moran model (Moran 1958) is a stochastic model of random genetic drift in
population genetics. Changes in gene frequencies are formulated as a birth-death process,
providing an effective and simple means of calculating fixation probabilities and stable
distributions. In addition, the Moran model is intrinsically more suitable than discrete
generation models for the analysis of cultural phenomena, since the unit of time is shorter than
one generation. We define the cultural Moran model by modifying the Moran model and
compute the long-term cultural evolutionary rate for various modes of transmission (Lehmann
etal. 2011; Aoki et al. 2011). We also introduce the Moran model version of Henrich’s model
(Henrich 2004), which can be used to show that the effect of larger population size in
facilitating cumulative cultural evolution is much greater (Aoki and Kobayashi, in preparation).

These findings are useful in interpreting rates of change of lithic traditions.

Aoki K and Kobayashi Y (n.d.) Innovativeness, population size, and cumulative cultural
evolution. manuscript.

Aoki K, Lehmann L, and Feldman MW (2011) Rates of cultural change and patterns of cultural
accumulation in stochastic models of social transmission. Theor Pop Biol 79, 192-202.

Cavalli-Sforza LL and Feldman MW (1981) Cultural Transmission and Evolution. Princeton
Univ Press.

Henrich J (2004) Demography and cultural evolution: how adaptive cultural processes can
produce maladaptive losses—the Tasmanian case. Am Antiquity 69, 197-214.

Lehmann L, Aoki K, and Feldman MW (2011) On the number of independent cultural traits
carried by individuals and populations. Phil Trans Roy Soc B 366, 424-435.

Moran PAP (1958) Random processes in genetics. Proc Camb Phil Soc 54, 60-71.
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Symposium2 “The reality and problems of social and individual learning among human

beings”

Objectives

The RNMH ("Replacement of Neanderthals by Modern Humans") Project proposes a
hypothesis that excellent learning abilities in Homo sapiens made it possible for them to adapt
to highly changeable environment and contributed as the main drive of the replacement process.
As a definition individual learning is carried out without depending on other people, on the
other hand, social learning is conducted through observing or teaching in a social group. The
former creates cultural innovation, and the latter is basic process to cultural transmission. It
might not be, however, so easy to distinguish those two kinds of learning either in actual
settings or theoretically. Here we will look into the nature of human learning process to obtain
more precise picture of the relationship between those two learning types from the viewpoints

of evolutionary models of learning, cultural anthropology, ethnography, and educational science.

Chair: Hideaki Terashima

Presentations:

(1) From the viewpoint of evolutionary models of learning
Wataru Nakahashi

(2) From the viewpoint of cultural anthropology
Keiichi Omura

(3) From the viewpoint of hunter-gatherer studies
Akira Takada

(4) From the viewpoint of educational science
Juko Ando

Open Discussion
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From the viewpoint of evolutionary models of learning

Wataru Nakahashi
Meiji Institute for Advanced Study of Mathematical Sciences, Meiji University

The definitions of individual learning and social learning are simple in evolutionary models of
learning. If a piece of information or a behavior is learned to be acquired independently of
others, this process is individual learning, and if it is influenced by others, this is social learning.
These definitions may be beneficial for studies of learning behaviors in non-human animals.
However, in humans, new behaviors are frequently innovated by modifying others’ behavior.
Although such learning behavior is defined as social learning in models, it is also similar to
innovative individual learning, and causes the cumulative culture in humans. [ will introduce my
recent study to discuss how such type of social learning relates to classical individual and social

learning in evolutionary models of learning.
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From the viewpoint of cultural anthropology

Keiichi Omura

Graduate School of Language and Culture, Osaka University

In studying the learning process of Homo sapiens, it is necessary to consider social learning the
base for any kinds of learning, because it has cultures. Any human individual is born into each
society and begins its lifelong learning process with social learning of each culture. However,
this is not to mean that they never learn by individual learning. As pointed out by
anthropological studies on creativity in human societies, new customs are frequently innovated
by individual learning independently of others, with the result that the existing cultures are
changed. Such individual learning is nevertheless based on cultural knowledge and techniques
learned by social learning. This is, as pointed out by Tomasello, why ‘cumulative cultural
evolution’ is possible for Homo sapiens. In order to elucidate the features of the learning process
of Homo sapiens, therefore, we need to answer the following questions: 1) is there any
qualitative difference between the individual learning based on social learning and the
individual learning independent of social learning?; and, if there is the difference between them,
2) what is the difference between them?; 3) what kind of mental faculty is needed for the
individual learning based on social learning? In this presentation I will try to answer these

questions from the viewpoint of cultural anthropology.
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From the viewpoint of hunter-gatherer studies

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

In this project, the models of evolutional learning consider individual learning and social
learning as learning that occurs in individual (i.e. non-social) and social situations respectively.
Meanwhile, previous studies have classified the types of learning, such as respondent
conditioning, operant conditioning, and observation learning (and imitation and emulation as
relevant categories), based on the principles that enable learning. All of these types of learning
can be observed in both individual and social learning seen above. In other words, various
principles for learning are intertwined for both individual and social learning. The flourish of
Homo sapience can be partly caused by the fact that human society has formed and developed
the devises that support the learning of its members, that is to say, it has facilitated social
learning. In this presentation, I will argue the distinctiveness of social situations that enables
social learning of hunter-gatherers, based on the observations of the learning styles among the
San of southern Africa. Furthermore, I will clarify several premises that we tend to have while

talking about social learning, in order to discuss their validity.
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From the viewpoint of educational science

Juko Ando
Faculty of Letters & the Keio Twin Research Center, Keio University

The definition of social learning in evolutionary models of learning is that information or
behavior is learned by others. In this definition, learning by trial-and-error and insight in
situations in which certain activities are shared by social members (situational learning),
imitation learning, and instructional learning are not distinguished. Situational and imitation
learning are social “individual” learning based upon dyad relationship between learners and
learning goal including others’ behavior as a model in social settings, whereas instructional
learning is based upon triad (learner-learning goal-instructor) relationship which is characterizes
as an evolutionary novel human-specific fashion of social learning. Was instructional learning
just a supplementary way for the other social individual ways of learning or essential in its own?
Is it necessary that all the members of a society acquire certain social skills, or is it sufficient
that only genetically competent individuals acquire those skills? Furthermore, what are essential

research questions to verify adaptive superiority of Homo sapiens over Neanderthal?
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Symposium3 “Creativity of the Neanderthals and modern humans”

The material culture of the Neanderthals is often referred to as static or slow to change, while that
of the modern humans as dynamic or rapid to change. The contrast in the pace of cultural change
is striking particularly between the Neanderthals of the Middle Palaeolithic and the modern
humans of the Upper Palaeolithic. The term “creative explosion” is even used to refer to the rapid
cultural development of the latter. In an effort to contribute toward an appropriate interpretation
of this phenomenon, which we believe is related to the different learning patterns between these
two hominids, we will focus on archaeological issues associated with creativity in this session.
We will invite two keynote speakers who will provide a review of archaeological evidence on the
creativity in the Middle and Upper Palaeolithic, and current interpretations on the differences and
similarities from the perspective of cognitive archacology. Subsequently, we provide a forum for
discussion with scientists from different disciplines including neuroscience and developmental
psychology. The issues to be discussed will include how creativity can be defined, what was
behind the apparent archaeological evidence of creativity in the Upper Palaeolithic, and how

creativity should be dealt with in relation to the evolutionary models of learning.

Chair: Yoshihiro Nishiaki

Presentations:

14:50-15:00 “Introduction” Yoshihiro Nishiaki

15:00-15:30 “Archaeological evidence for creativity of Neanderthals and modern
humans” Katsuhiro Sano

15:30-16:00 “Discussions on the creativity of Neanderthals and Modern Humans in
cognitive archaeology” Naoko Matsumoto

16:00-16:50 “General discussion” Katsuhiro Sano, Naoko Matsumoto, Tadashi Koyama,

Norihiro Sadato
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Hublin, J.-J., Spoor, F., Braun, M., Zonneveld, F., Condemi, S. (1996) A late Neanderthal
associated with Upper Palaeolithicartefacts. Nature 381, 224-226.

Mellars, P. (1999) The Neanderthal Problem Continued. Current Anthropology 40, 341-364.

Zilhdo, J. (2007) The Emergence of Ornaments and Art: An Archaeological Perspective on the

Origins of “Behavioral Modernity”. Journal of Archaeological Research 15, 1-54.
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Archaeological evidence for creativity of Neanderthals and modern humans

Katsuhiro Sano

Graduate School of Arts and Letters, Tohoku University

Archaeological materials reflecting symbolic behaviours or artistic expressions, as personal
ornaments, figurative art, and musical instruments, and complex lithic and bone technology
appearedin Europe at around 40,000 years ago, which coincides with the first migration of
modern humans into Europe. The rapid and explosive emergenceof the innovationsuggests the

more advanced creativity of modern humans than that of Neanderthals.

However, there are several evidences for symbolism at the late Mousterian and Neanderthals
seem to have started to produce new types of lithic and bone tools just before their

extinction. Whilst some scholars interpret this phenomenon as being resulting from imitation of
modern human behaviours or acculturation (Hublin et al. 1996; Mellars 1999), others conclude
that the emergence of “behavioural modernity” was prompted by demographic and social

processes, but not brought by modern humans exclusively (e.g. Zilhdo 2007).

The paper presents quantitative and qualitative change of materials showing creativity from the
late Mousterian to early Upper Palaeolithic based on new archaeological finds, well-evaluated
key archaeological sequences, and more reliable '*C dates documented in our database, and

considers differences in creativity between Neanderthals and modern humans.

Hublin, J.-J., Spoor, F., Braun, M., Zonneveld, F., Condemi, S. (1996) A late Neanderthal
associated with Upper Palaeolithicartefacts. Nature 381, 224-226.

Mellars, P. (1999) The Neanderthal Problem Continued. Current Anthropology 40, 341-364.

Zilhdo, J. (2007) The Emergence of Ornaments and Art: An Archaeological Perspective on the

Origins of “Behavioral Modernity”. Journal of Archaeological Research 15, 1-54.
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Discussions on the creativity of Neanderthals and Modern Humans in cognitive

archaeology

Naoko Matsumoto

Graduate School of Humanities and Social Sciences, Okayama University

While the term ‘creative explosion’ has been widely accepted to discuss the Middle/Upper
Palaeolithic transition, fundamental questions about what is creativity, or how creativety can be
observed in archaeological record has seldom become the target of serious investigation in
archaeology. ‘Creativity in Human Evolution and Prehistory’, edited by Steven Mithen, contains
a number of important contributions on these matters and is relevant to the theme of this
symposium.After a brief discussion on the nature of creativity that is archaeologically observable,
I willreview the studies on the creativity, or absence of it, in the archaeological record left by
Neanderthals and modern humans, with particular reference to domain specificity, group size and

communication, language and the role of material culture.
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Bibliographic Database for ""Replacement of Neanderthals by Modern Humans"

Hirohisa Mori', Yoshifumi Nakamura® , Yuzo Marukawaz, Takeru Akazawa’
'Office for Virtual Respirces, International Research Center for Japanese Studies, *Research and
Development Center for Informatics of Association, National Institute of Informatics, *Research

Institute, Kochi University of Technology

We are constructing the “Replacement of Neanderthals by Modern Humans” bibliographic
material database, which covers reports on ruins and archaeological articles that are useful for
the “Replacement of Neanderthals by Modern Humans” project. We conducted full-text
digitization of 1,933 articles, a total of 25,647 pages, in 2010 and plan to digitize another 4,000
articles, some 50,000 pages in total, in 2011. For the transmission infrastructure, we will

develop an integrated backend environment based on the fossil hominids/ruins database systems.
In parallel with this, we are developing a browsing environment for the “Replacement of
Neanderthals by Modern Humans” bibliographic material database as the front-end environment,
making use of a geographic information system for the fossil hominids/ruins database system,

Ebiki database etc. In the following, we report the outline of each of these efforts.
1. Digitization of “Replacement of Neanderthals by Modern Humans” bibliographic materials

We digitize papers, reports and other reproductions/extracted articles published within and
outside Japan related to the “Replacement of Neanderthals by Modern Humans” project in order.
In 2010, we created a number of samples at the Research and Development Center for
Informatics of Association, National Institute of Informatics, in order to verify the specifications
of the digitization works.
Specifically, the digitization procedure was as follows.
(1) Physically cut out reproductions/extracted articles that are filed simply by author.
(2) Scan by auto-feeder scanner to obtain digital images
% Materials in black and white were scanned in grayscale, while materials with colors
were scanned as color images.
¢ As the material would have to be OCR processed (see step (4)), we used resolution
equivalent to the full material scale of 300dpi.
%% We used a “DR-9050C” scanner made by Canon for the scanning.
(3) Create the following two types of image files
TIFF: Each file contains a single page.
PDF: Each file contains a single paper, report, or material
(4) Convert all materials into text via OCR processing and create a “PDF file with transmission

text.” Note that no layout adjustments or proofreading are performed.
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$¢ In 2010 we used “Acrobat8” or “Yonde Koko” as OCR software. In 2011 and onward,
we plan to utilize “e.Typist V13~ made by Micromedia, which is superior in terms of
layout adjustment and multilingual support functionality.
(5) Store the cut materials together in bags or similar, binding each paper/material with
paper-clips or similar in order to simplify proofreading tasks.
(6) Record the following information as metadata for each document.
#¢  Author, year (year of publication), title of paper, journal name (magazine, book),
volume, issue, starting page, ending page
(7) Add names of ruins, archaeological sites, country, contents and other details of each

document as metadata.
The database thus allows searching for recorded documents via metadata such as title,
author, and names of ruins, as well as full-text keyword search and semantic associative search

utilizing the main body text.

Table 1. Progress of Digitization (as of October 21, 2011)

Number of articles *1 | Number of pages *1 Metadata recording *2
FY2010 1,933 25,647 723 items
FY2011 4,000 50,000

*1 Including author cards used as indexes

*2 Recording of metadata in the procedure (4) above

2. Upgrading of the “Replacement of Neanderthals by Modern Humans” Database

Infrastructure utilizing the Fossil Hominids/Ruins Database

The current fossil hominids database allows searching for fossil hominids/ruins by plotting their
locations on a world map. Each item of bibliographic information of fossil hominids/ruins is
consolidated into a card-type database, which allows searching through the information. We
intend to organize the card-type database and modify it to allow simple browsing as well as
integrate information of papers on fossil hominids/ruins, images etc. to yield a complete
database with full cross-referencing capabilities (Figure 1).

In Figure 1, (1) is a card-type database of fossil hominids/ruins plotted on a world
map. Bibliographic information is set for each item, from which it is possible to jump to
bibliographic information of (2). The bibliographic information is a full-text paper database that
allow full-text search by keyword. Key images related to the bibliographic information can be
displayed, enlarged and connected to an Ebiki, or image dictionary (3). The image database
allows selecting individual parts of an enlarged image as well as obtaining detailed explanations

(4). Similar detailed explanations can also be found via full-text search. It is also possible to
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jump from the detailed explanation (4) to the Ebiki (3) or the bibliographic information (2), and
then trace back to the card-type geographic database (1).
Currently, we are constructing additional improved mechanisms for adding

information to these databases while maintaining consistency among the information in (1) to

4.

(1) Fossil hominids/ruins information

Earth
(3) Ebiki database
Enlarged view
N— 1 Enlarged view
AN -
Enlarged view
World Map

'/;/%x
e (Ag====

(2) Bibliographic information

(4) Detailed explanation

Figure 1. System Overview

3. “Replacement of Neanderthals by Modern Humans” Bibliographic Material Browsing

Environment Utilizing Ebiki

3.1 Research of Ebiki

Much of the “Replacement of Neanderthals by Modern Humans” bibliographic materials
contain non-textual information such as illustrations and photos in addition to text information.
In addition, they are characterized by often containing place names, personal names, names of
ruins and various technical jargons. Since the “Replacement of Neanderthals by Modern
Humans” project is a multidisciplinary effort, it is desirable to provide supplement explanations
for proper nouns and terms. For this reason, we aim to construct a material browsing
environment that allows reading and analyzing various angles of this research and work on
research/development of an “image search system” that can add related information to both
textual and non-textual information.

Ebiki is a kind of dictionary of illustrations advocated by Keizou Shibusawa in the
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folk culture research area; the concept is related to Jibiki, a dictionary in Japanese, literally
meaning a “puller of characters.” The National Institute of Informatics systematized this Ebiki
concept jointly with the Shibusawa Eiichi Memorial Foundation and opened the “Jitsugyo-shi
Nishikie Ebiki,” an Ebiki database for Woodblock prints of Japanese Business History, to the
public in 2009 ™. In this study, we expand the aforementioned Ebiki database by a multi-layer
structure and dictionary hookup function (described below) to carry forward application to the
transmission target of the “Replacement of Neanderthals by Modern Humans” bibliographic

material database.

3.2.“Replacement of Neanderthals by Modern Humans” Bibliographic Material Database

with Multi-layer Structure

Taking the characteristics of “Replacement of Neanderthals by Modern Humans” bibliographic
materials into consideration, we re-designed the Ebiki database from the original single-layer
structure targeted at images to an “Ebiki system” with multiple layers that can handle several
types of data. This year, we focus on implementation of a text layer and an image layer. We also
examine expanding the system to be able to manage other data types, such as a map layer
targeting map images, a three-dimensional layer targeting photos of ruins etc.

Each layer is unified into one view of each article, allowing users to browse various

types of information without having to be aware of the layers.
3.3. Unitying Jibiki and Ebiki

We inherit and manage the functions of the image layer from the original Ebiki database as is.
On the other hand, a new “dictionary hookup function” will have to be added to the text layer
we are currently developing. This function displays items related to a given material from a
technical terminology dictionary and other external databases on the screen, which is scheduled
to be implemented as part of the “reading support technologies” ! developed by Takeshi
Abekawa in the National Institute of Informatics.

This unification of Ebiki and Jibiki via the multi-layer structure and dictionary
hookup is expected to lead to an integrated environment that allows more convenient and

versatile uses.
4. Reference Materials
[1] Jitsugyo-shi Nishikie Ebiki published by Shibusawa Eiichi Memorial Foundation,

http://www.nii.ac.jp/news/2009/0716/.
[2] Akiko Mashita, Takashi Abekawa, “Survey on Focus Expressions while Reading,” “the
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59th Conference of Japan Society of Library and Information Science” at College of

Humanities and Sciences, Nihon University, November 12 to 13, 2011.
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An ethno-archaeological approach to the study on prehistoric learning

Yoshihiro Nishiaki
The University Museum, The University of Tokyo

One of the major targets of the research project AO1 is to understand the learning behaviors of
the Neanderthals and modern humans with regard to manufacturing tools. The evidence
currently being dealt with include not only that from archaeological sites and the recovered
material remains but also evidence obtained through approaches known as experimental
archaeology and ethno-archaeology. In this paper, I will refer to an ethno-archaeological
approach that explores how observations related to a modern society could be utilized to
understand the prehistoric learning behaviors. A case study will be presented by using data
collected by Hitoshi Watanabe (1919—1998) on the bows and arrows of a hunter-farmer’s
community in Papua New Guinea in 1971. Watanabe’s innovative fieldwork strategy, termed by
him as “bow-and-arrow census,” resulted in documenting detailed morphological data on all the
bows and arrows existent in the study settlement along with the personal information on their
manufacturers and possessors. This unique corpus of data provides us with a rare opportunity to

investigate the learning processes of bow-and-arrow manufacturing in a pre-industrial society.
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Lithic industries of early Homo sapiens in Africa: Current view of their space-time

distributions

Seiji Kadowaki
The Nagoya University Museum

This study examines the space-time distributions of lithic industries from the emergence of
Homo sapiens (ca. 200 kya) to the completion of their colonization of former Neanderthal
territories (ca. 20 kya) in order to provide archaeological records for the investigation of the
evolutionary model of learning of Neanderthals and Homo sapiens. The geographic area of this
project by Research team AO1 covers western and northern Eurasia, where Neanderthals

inhabited, and Africa, where Homo sapiens probably originated.

As a part of this project, this paper presents an overview of lithic industries of Middle and Late
Stone Ages in Africa (MSA and LSA). In comparison to the Middle Palaeolithic in Europe or
west Asia, African Stone Age, particularly MSA, shows greater diversity in material cultures,
which are often interpreted as representing more advanced technological, economic, and social
behaviors. On the other hand, the cultural diversity is posing a problem to researchers who
attempt to classify archaeological cultures and establish their systematics. The absence of
radiometric dates for many sites is another obstacle in clarifying chronological sequences of
African lithic industries. Nonetheless, a current view of their space-time distributions is
presented in this paper drawing on recently published radiometric dates. The paper also offers
an outlook on the behavioral implications of the early Homo sapiens’ lithic variability as well as

its correspondence to the environmental oscillation from MIS 6 to MIS 4.
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Higham, T. (2011) European Middle and Upper Palaeolithic radiocarbon dates are often older
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than they look: problems with previous dates and some remedies. Antiquity 85,

235-249.
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Lithic industries from late Middle Palaeolithic to early Upper Palaeolithic and its

associated human remains in Europe

Katsuhiro Sano

Graduate School of Arts and Letters, Tohoku University

Currently we are focusing on constructing chronology from late Middle Palaeolithic to early
Upper Palaeolithic based on absolute dates and revealing its related hominin records. The data
collected so far, comprising a total of 612 sites, confirmed that while the late Middle
Palaeolithic industries, as MTA (Mousterian of Acheulian tradition) and Keilmesser group, are
exclusively associated with Neanderthal fossils, modern human remains were recovered from
only the Upper Palaeolithic context, as Aurignacian. Although the Middle Palaeolithic industries
have not changed dramatically for long period of time and show no high regional diversity, a
variety of industries including Chatelperronian, Uluzzian, Szeletian, Bohunician, Bachokirian,
and Protoaurignacian suddenly emerged in different geographical areas of Europe at the end of
the Middle Palaeolithic or the initial Upper Palaeolithic. The associated hominin fossils with
these industries are rare and exhibit indefinite features, except for two Chatelperronian sites at
Grotte du Renne of Arcy-sur-Cure and Saint-Césaire in France from which Neanderthal remains

were unearthed.

The dates of the direct '*C dating of Neanderthal fossils from Kleine Feldhofer, Spy, Les
Rochers-de-Villeneuve, El Sidron, and Vindija fall within c. 45-28 ka BP and modern human
fossils from Mlade¢, Pestera cu Oase, Pestera Muierii, Pestera Cioclovina, and Paviland were
dated to younger than c¢. 35 ka BP, which suggests that the coexisting of Neanderthals and
modern humans for c¢. 7,000 years in Europe is possible. However, several sites still require
re-evaluation of the stratigraphic contexts and recent development of pre-treatment methods of
dating samples gives a caution that the oldest radiocarbon dates previously published may be
too young (Higham 2011). On the one hand, we assemble data as many as possible in order to
quantitatively disclose general spatio-temporal patterns in Europe; on the other hand, we have to
use qualitatively more reliable dates and archaeological sequences for reconstructing

replacement scenario with high resolution.

Higham, T. (2011) European Middle and Upper Palaeolithic radiocarbon dates are often older
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than they look: problems with previous dates and some remedies. Antiquity 85,

235-249.
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Aspects of the Replacement of Lithic Industries in Northern Eurasia: Current situations

and Issues

Hirofumi Kato, Masaki Naganuma

Center for Ainu & Indigenous Studies, Hokkaido University

Northern Eurasia is, geographically, an important area in relation to the process of adaptation to
high latitude and cold weather for Homo sapiens. However, the Middle-Upper Paleolithic
complex in the area is insufficiently known to allow meaningful comparison of lithic traditions.

This lack of information also adds to the general confusion of defining the complexes.

We have registered 259 archaeological sites in our project database, mainly from Siberia and the
Russian plane. In a previous report, we pointed out differences in site location and resource
development activities between sites of the middle Paleolithic and early upper Paleolithic stage.

Now, we have started to classify data and to confirm the distribution pattern of sites.

To verify our model over a larger area and within different environments, we carried out a
general survey in the southern part of the Tuva republic of inland Asia, where reported
archaeological sites are rare. As a result of the survey, we found 13 previously unknown

archaeological sites, including of 7 Middle Paleolithic ones.
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A re-examination of the lithic refitted materials from the Shirataki sites, Hokkaido,

northern Japan in light of reconstruction of the skill learning processes

Jun Takakura

Graduated School of Letters, Hokkaido University

Extensive excavations and successful refitting efforts at the Shirataki sites, Hokkaido, northern
Japan have brought numerous lithic refitted materials from the Upper Paleolithic assemblages,
which belong to the various chronological stages as well as cultural traditions. Although it is
only seldom explored on a systematic basis for the interpretation of skill learning processes in
the Japanese Paleolithic researches, comparative analysis of these refitted materials is expected
to lead to identification of production levels in the prehistoric contexts, such as ordinary
production and elaborate production. However, given the discussions of skill learning processes
in particular and context in general, Paleolithic archaeologists are of course well aware of the
need to interpret the intra-site learning behaviors of the prehistoric knappers only through a
re-examination of the archaeological contexts, such as an evaluation of site formation processes.
Additionally, it is reasonable to expect that such simple distinction of the production levels is
not appropriate to interpret as a reflection of the skill learning processes, which has thus far
been the focus of previous approaches. There accounts raise issues for perspectives that assume
knapping was undertaken by an individual to produce a particular product. Perhaps my prospect
is that understanding of how particular knapping was achieved in the lithic reduction sequence

will be extremely valuable for the interpretation of the skill learning processes.

For such purpose, I try to analyze the blade reduction processes of the Upper Paleolithic
assemblages at the Shirataki sites with regard to how ancient stoneworkers acquired adequate
knowledge and know-how. The research in FY 2011 consists of following two works:

(1) A broad comprehensive review and evaluation of many studies concerning the lithic refitted
materials as well as the past learning behaviors discussed in Japan and Western countries.

(2) A comparative analysis of the lithic refitted materials obtained from the Shirataki sites to
understand the production levels of past lithic manufacturing behaviors and their spatial

distributions in the sites.
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Preliminary kinematic analysis of hunting-spear throwing in modern humans

Yasuo Higurashi

Graduate School of Human Sciences, Osaka University

Archaeological evidence suggests that spear throwing as a way of long range hunting emerged
in Neanderthals or modern humans. Following bipedalism and stone tool production, throwing
may be the third body movement behavior reflected in the musculoskeletal morphology of
humans. The primary goal of this study is to understand how ancient humans learn to use
projectile weaponry such as spears. To this end, I study the process of learning throwing in
modern humans using biomechanical methods including kinematics and electromyography. To
date, I undertake a preliminary kinematic analysis to design effective experiments. Here, |
review the literature on throwing and upper limb morphology, report the results of the

preliminary analysis, and figure out future plans.
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Initial upper Paleolithic assemblages in the Central Japan: New evidence from the foot of

Mt. Ashitaka and the western part of Mt. Hakone area

Hiroto Nakata

College of Literature, Aoyama Gakuin University

The Paleolithic sites around the foot of Mt. Ashitaka and the western part of Mt. Hakone area
has very important role to study the beginning of Upper Paleolithic in Central Japan. Some
initial upper palolithic assemblages were found from the bottom of the Ashitaka Loam by the
rescue archaeological excavations for the construction of New Tomei highway. These new

findings are as following:

(1) As results of radiocarbon dating on charcoal from the bottom level, which named as layer
BBVII and SCIV, these carbon dating shows from 31,600BP to 33,200BP. The beginning
of Upper Paleolithic may date back to 2,000 years in Central Japan.

(2) Itis dominated by the production of flakes detached from cores like chopper or chopping
tool and flake cores. Among the flake tools, there are trapezoids, scrapers and nibbled tools
on flakes, which appear consistently throughout these sites sequence.

(3) Edge-Ground axes made from slabs of the local hornfels and tuff shaped by hard hammer
percussion and then by pecking.

(4) Most important locally lithic raw materials is the hornfels which yielded along the Fuji
river. there are also imported lithic raw materials in these assemblages. For example, glassy
andesite, which named as Gero-ishi, imported from Mt. Yugamine, Gifu pref. over 130km
from this area. Other example is the obsidian transported from Kozu-shima.

(5) Generally, the early Upper Paleolithic is characterized by a continuing tendency to use
hornfels and obsidians, as is documented in the earliest phases of these area. According to
raw material availability and lithic technology, the organization of stone tool behavior of

Upper Paleolithic in Central Japan had already been established at the phase of BBVII.

The emergence of the Upper Paleolithic from these area can now be dated from at least
ca.32,000BP to ca.33,000BP. The date of these assemblages may be used as target for the
beginning of Upper Paleolithic in Japan. And as for the raw material procurement, we have clear

evidence of the acquisition of exotic materials such as glassy andesite and obsidian. The raw
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materials were imported from all directions over the hundreds of kilometers away and beyond
the sea. The stone tool behavior using these materials may have a special behavioral features at

that time.
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Universality of learning without teaching and its efficacy

Hideaki Terashima

Faculty of Humanities and Sciences, Kobe Gakuin University

This year's research targets are: (1) To understand the learning and teaching activities of
hunter-gatherers based on field survey; (2) To understand a learning style in many
non-modernized societies and consider the reason of its universality and efficacy; (3) To
proceed a comparative study between late paleolithic hunting and gathering societies and
contemporary highly information-based societies from the viewpoint of learning and
environment.

For the first object, our research team including cultural anthropologists,
psychologists and human ecologists conducted a field survey among the Baka Pygmies in the
tropical forest of southern Cameroon. Although it was a preliminary one, we could obtain
interesting data on the development and growth of the Baka infants and children, individuality
and creativity of the Baka children, and transmission and teaching of new techniques (see T.
Koyama, E. Yamagami, J. Ando in this proceedings).

For the second object, the data collected in the field so far and literature on various
societies have made the following points clear: (1) Learning without explicit teaching is the
most basic style of human learning process; (2) And it is not the legacy of primitive past but
active learning method still powerful in contemporary societies.

The theory of affordance in ecological psychology founded by J. Gibson argues that
perceptual learning does not depend on reinforcement nor support from outside. Learning is an
interactive behavior that emerges when and where an animal actively encounters with its
environment and continues for its whole life. And in human beings, behavior of other persons
turns into affordance through social learning. That is, there is a system of learning where results
of individual learning become an environment to the followers in turn, and then transmitted to
others as well without "explicit" teaching.

For the third object, in relation with what has been described above, we have to
consider the importance of positive and active learning in humans. Such a learning style will
become quite important in environments where existing knowledge and technology may not
suitable for survival. The period of the RNMH (Replacement of Neanderthals by Modern
Humans) should be such a changing time. The contemporary world as well can be seen as a
transitional one from an industrial society of 20th century type to a highly information-based
fluid society for which we do not yet have any clear pictures except that common educational

system depending on teaching cannot be so much useful there as the past.
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‘What is ‘education’ for Aboriginal people? — examination through Yolngu initiated projects’,
Paper presented at AIATSIS National Indigenous Studies Conference, “Young and Old:

Connecting Generations”, 19-22 September 2011, Canberra, Australia.
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Is Aboriginal education different?

Sachiko Kubota
Graduate School of Intercultural Studies, Kobe Gakuin University

In the year of 2011, I conveyed the research in Galiwinku, Elcho Island on the theme

‘Aboriginal education’.
1 On education in school

They are running bi-lingual education in the researched area. They employ
Aboriginal teachers as teacher-aid, and European teacher will teach with the collaboration with
Aboriginal teacher in the class rooms. I observed the activities in one of the class rooms.
There is also a section to help develop the materials and curriculum for bi-lingual education, and
three Aboriginal teachers are working with collaboration with an European teacher. I

interviewed those teachers on education.

2 On Education outside of the classrooms
1) Mawul Rom Project

They have been running ‘Mawul Rom Project’ in the researched area since 2006.
It is not the project to teach children but it shows very well about how Aboriginal people
understand the education should be. They invite European people to visit the
researched area and let them stay for a week to learn their traditional way of making
peace. I interviewed the person in charge of the project about the concept and the details

of the procedure.

2) About the children at home
I observed and recorded how adults instruct, order, and teach children at home

and at the ritual ground.

3 On their concept of teaching
I interviewed about 10 adult people on how they conceive the concept of ‘teaching’. I
asked what is unique for Aboriginal teaching, and how different it is to European way of

teaching.
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The Art of Patience as the Base for Individual Learning: Notes on learning process of Inuit

children in Kugaaruk, Nunavut, Canada

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. If so, how does human individual learn each
culture by social learning? In order to understand the conditions of social learning of cultures, |
conducted preliminary research on the social learning process of Inuit children at Kugaaruk,
Nunavut, Canada, between 8th and 27th of March in 2011. The result of the preliminary
research is as follows.

1) The flexible and creative tactics, which are considered to be the essence of Inuit
Qaujimajatugangit (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 flexible and creative individual learning by their experience of
being in a dilemma posed by the teasing.

3) Itis 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.
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Object Manipulation and Social Cognitive Development in the Baka Pygmy Infants:

Toward the Development of Symbolic Function

Tadashi Koyama

Faculty of Humanities and Sciences, Kobe Gakuin University

I focused the developmental relation between object manipulation and social cognition in the
Baka Pygmy infant who were brought up in hunter-gather culture. McCune (2008) pointed out
that action on or with objects and perceptual activity provide the starting point for developing
symbol and symbolized relationships. I observed 21 Baka Pygmy infants in the east Cameroon
who were between about the ages of 4 months and 13 months and could not walk. In this study |
presented a series of objects, cubes, a rattle, container, a bell, a pellet, a bottle, a dangling ring
those were materials from Kyoto Psychological Developmental Scale 2001 and miniature toy
cars, a miniature toy plane, toy eating utensils and a mechanical wind-up toy. I also presented
two dolls and a mirror to observe their social cognitive development. Those materials were
presented to infants with his or her mother, sitting in their mothers lap. Their activities with
those materials were recorded with a SONY Handy Cam. And I interviewed to their mother
about their children locomotion development and social cognition in their daily life by
conducting Checklist for Development of Early Social Cognition(Morinaga, et al., 2011).
Results from analyzing the VTR records and interviews indicated that in the Baka Pygmy infant
social cognition developed expected from the level of their object manipulation. Especially they
were interested in dolls. Development of object permanence and fine motor development, that
was grasping a pellet, were delayed for their ages. Mothers urged their infant to act to the
materials that mothers could infer the results of their infant’s acting on those materials, mainly
by uttering to them. As infants could sit on the ground alone in gross motor development,
infants began to reach objects and their own object manipulation and exploration increased. It
was thought in that period infants in Baka Pygmy experienced action on objects toward
development of symbolic function with some instructions by others and began to learn to refer

to the instance.
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Communicative musicality perspective on socialization

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

During February — September 2011, while having the sabbatical leave and adjacent holidays, I
stayed at UCLA Center for Language, Interaction, and Culture (CLIC) as a visiting scholar and
engaged in the joint research project, “Linguistic anthropological study of responsibility
formation in early caregiver-child interactions”. Then I have been back in the research and
educational activities in Kyoto University since October 2011. With respect to the research
project of “Replacement of Neanderthals by Homo sapiens” I promoted the research on the
following topic in this time period. In previous studies of gymnastic behavior (making infant
standing or jumping on a caregiver’s lap) and multi-aged child group among the San, the
functions of these activities have been emphasized for considering the evolution of human
society. On the contrary, communicative musicality perspective advocated by Malloch,
Trevarthen, and their colleagues is useful for examining how these activities are organized in

their daily life and thus complement the above arguments.
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A comparative study on children's play

Kaoru Imamura

Nagoya Gakuin University

This study aims at clarifying characteristics of learning processes among the hunter-gatherer
children's play, focusing on human creativity, and transmission of the skills. I have conducted
the comparative study on children’s play activities at the H Kindergarten in Seto, Japan since
April 2011. A field survey on children’s play and learning among San in Botswana will be
conducted from February to March 2012.

The results of the observation at the Japanese kindergarten are briefly summarized as follows.
(1) Play at the yard

Various types of play activities were observed at the yard, such as stilts, soccer, rolling tires,
playing tag (the police and thief), dressed in cloth costumes, play with toys (horizontal bar,
ladders luck, horse-type toys, jungle gym), play in the facility (shed while, in the large tires),
carrying flowers, make "mud ball", playing in the sandpit, observing insects in a box.

(2) Play in the sandpit

In Japan, "sandpits" are so popular for children's play space that every kindergarten, nursery
school and the park for children have sandpits. By playing in a sandpit, children grow their
imagination and creativity. In the sandpits, children make "sand houses" and "mountains", and
also dig holes as "rivers and lakes", so that they can make "town." Not only they play
construction, but also play house by regarding the sand as "food".

(3) Sharing the images

The children who are playing together in the sandpit share the images of the "towns" and
"landscapes." It is important to clarify how they can share the images.

(4) Transmission of skills form children to children

In that kindergarten, children make "mud balls" from sand, soil and water. Teachers do not teach

how to make it, but the skills are transmitted from the elder to the younger.
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The creativity and adaptability of children of the Baka Pygmies

Eiko Yamagami

Faculty of Humanities and Sciences, Kobe Gakuin University

Purpose
I visited four villages close to Lomie in Cameroon for examining the creativity and adaptability
of children of the Baka hunter-gatherers.
I offered some stimuli brought from modern society to them. The stimuli were collage with
tools and photo materials, the Hand Test that is one kind of psychological test, and picture
drawing. In this paper I focused on the collage, though the integrative interpretation with these
three approaches will be shown at the conclusion of research.
Participants and Procedure

52 Baka children living in four villages that could be classified into two different
types of villages such as typical and transitional hunter-gatherers, joined making collage. After
observing their creative process, I interpreted their collages by the “Collage interpretation
hypothesis” (Yamagami, 2010). The outcome was examined statistically through age, sex,

village type, and compared with Japanese children’s collages.

Result
*Creative process: Their curiosity could be useful for adaptation in an unfamiliar situation,
exploring photo materials of collage with their great interests.
*Collage expression

Baka children were interested in human relationships. (A frank expression of affection,
dependence and assertion)

Girls preferred “human” and “food” more than boys did. (Cf. ”Dinosaur” for boys and
“princess” for girls in Japan were chosen by both of them)

They preferred “vehicle”. (Cf. “companion animal pets” in Japan)

The collages of typical village’s children involved multi-angle, compared to a single angle of
the collages of transitional village’s children.

Baka-pygmy children left wider spaces on the paper than Japanese children did.
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Skill transmission in hunter-gatherers: Individual, observational, instructional learning

and education

Juko Ando
Faculty of Letters, Keio University

When we consider the superiority of the Sapiens against the Neanderthal., it is important to
understand the nature of various fashions of social learning as well as its contrast against
individual learning. [s observational learning sufficient for transmission of skills and knowledge,
or are instructional learning (learning by others’ teaching behavior) and education (systematic
organization of teaching) essential?

In this study, I investigated whether and how instructional learning occurs in a
hunter-gather (Baka pigmy) society in which active teaching from adults to children is thought
to be rare when Kendama (Japanese traditional toy with wooden ball and sword-like body), a
very novel skill for them, was introduced,.

It was only male who got interested in playing with this tool and imitated a behavior
of the models first (initial imitators). The secondary imitators who imitated the initial imitators’
behavior were also male. It was mainly adults who were secondary imitators. Learners showed
high concentration in acquiring the skill. getting involved in the activity for 10 to 20 minutes,
and many learners acquired the most basic skill (putting a ball on a curved plate frequently).

Active teaching behavior by adults was observed; an adult who had already acquired
the basic skill showed his gestures as model with explanation and urge to a child who was
playing the tool as an initial imitator, or another adult who had never played by himself tried to
show gestures and instruction to children . However, it occurred not frequently but temporarily,
and was not so well-organized that it could not be called “education”. It was not obvious
whether that kind of behavior promoted child’s learning or an adult tried to confirm child’s
acquirement of the skill. It seemed that instructor’s motivation to teach others is independent to
learner’s motivation to learn from instructors and that this skill transmitted only among specific
individuals who were interested in and had an ability to acquire this skill.

A child who had already acquired the basic skill tried to teach the skill to some other
smaller children who were watching around him.

Some initial imitators sometimes innovated novel ways of manipulating Kendama
which were different from models’ original. Some secondary imitators imitated the initial and
the others imitated the original.

The player, once succeeded, sometimes showed proud expression to the people and a

teacher around him, which may have an efficient function to motivate others to learn.
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Collection of the ethnographic data on children in the world: With a focus on the studies
on African childhood

Nobutaka Kamei

Aichi Prefectural University

[Keywords] ethnographic data on children; studies on African childhood; universality of play;

environmental factors for cultural inventions and innovations

I am conducting literature studies to collect ethnographic data on children in the academic year
2011-2012. Especially I continue to collect previous studies on African children living in
various natural environments. I also try to compare behaviors of children in tropical Africa and
those of the indigenous people in North America, the hunter-gatherers in cold regions (Obayashi
etal. ed., 1998).

As the results, I can propose hypotheses as follows:

(a) In tropical Africa, regardless of the differences of the environments, children positively
utilize the environment to play. Not only plants, but also animals like lizards and snakes can be
used as their toy materials.

(b) In the cold regions, adults often play and children do not play so much.

As the factors of the differences of play between these areas, we can point out the
conditions of the air temperature, group size of children, plants and animals that can be used for
toy materials etc.

Previous researches say that there are universalities in plays in the world (Caillois,
1957) and the human may have universal instincts to create plays (Kamei ed., 2009). However,
it depends on their environmental factors that these abilities can be expressed as actual plays.

The differences between Homo neanderthalensis, who adopted in cold regions, and
Homo sapiens, who adopted first in tropical Africa and spread to all over the world, contains
multiple aspects: not only physical and physiological characteristics, but also those of behaviors.
The possibility of the existence of the "environmental factors that induce cultural inventions and

innovations" shall be examined.
[Related event]

Workshop of the studies on African childhood in Nagoya
Date: October 9, 2011
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Venue: Satellite Campus, Aichi Prefectural University, Nakamura Ward, Nagoya, Aichi
Sponsored by: Forum of the studies on African childhood; Africa Japan Forum; Cultural
Symbiosis Research Institute, Aichi Prefectural University; Graduate School of

International Development, Nagoya University
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Fitness and health of hunter-gatherer children from the viewpoint of playing activity and

diet: A progress report of FY2011 (April-December)

Taro Yamauchi

Graduate School of Health Sciences, Hokkaido University

We aim to contribute to the learning hypothesis through a quantitative evaluation of the
physique and fitness of hunter-gatherer children. In August and September of FY2011, we
conducted intensive research on the “physique” and “playing activities” of African

hunter-gatherer children.

1. The physique of the hunter-gatherer children
Detailed anthropometric measurement was conducted to assess the nutritional status and growth
of the hunter-gatherer children. By adopting a mathematical model, the “age at the onset of the

adolescent growth spurt” was determined as 9.95 and 8.80 years for boys and girls, respectively.

2. Playing activities of the hunter-gatherer children

The children’s play was considered a physical activity and their daily energy expenditure and
step counts were evaluated for 3 consecutive days using an acceleration monitoring device (13
boys and 8 girls, aged 6—16 years old [estimate]). In addition, the time-space allocation of the
children was estimated on a daily basis using the global positioning system (GPS) (28 boys and
16 girls, aged 2—16 years old [estimate]).

As they grew older, both boys and girls tended to spend less time inside the village
camp and more time outside it; the older children were observed playing in the forest and
visiting neighboring villages. Consequently, the daily travel distance and activity radius tended
to increase with age. Interestingly, individual variation of these indices increased among the
older boys. Daily step counts exceeded 20,000, which suggests that the hunter-gatherer children
have high physical activity levels.

We will investigate the “diet” and “physical fitness” of the hunter-gatherer children in
next field survey in FY2012.
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Inter-communication between local societies promotes accumulation of cultures

Shiro Horiuchi
Organization for the Strategic Coordination of Research and Intellectual Property, Meiji

University.

Festivals let many people aggregate around a place where they communicate and are inspired by
one another. Such opportunities in festivals may likely promote continual innovation of cultures.
Modern humans universally enjoyed festivals, whereas Neanderthals did not enjoy them. This
study tries to elucidate the mechanisms of how festivals promoted continual innovation of
cultures in modern humans.

The model is as follows: It assumes 20 local societies in each of which 10 agents stay.
At the initial time step, each agent knows only one culture that is unique to his/her local society.
At each time step, one randomly selected agent learns one culture individually and socially,
respectively. Also one randomly selected agent may move to its adjacent local society. Then
some agents who know relatively more cultures compared with other agents take part in a
festival. In the festival, one randomly selected agent learns a culture socially from another
participant. This model studies how festival and agents’ movements affect the speed of cultural
innovation by modern humans.

The results are as follows: 1) If agents that take part in festivals know more cultures
than average and if agents do not migrate between local societies, the number of cultures
acquired by the cleverest intellectual becomes larger. But the average number of cultures
acquired by all agents does not become larger than that of Neanderthals. 2) If agents that take
part in festivals know more cultures than average and if agents migrate between local societies,
not only the number of cultures acquired by the cleverest intellectual but also the average
number of cultures acquired by all agents become larger than those of Neanderthals.

These results suggest the history of culture innovation by modern humans as follows:
1) Intellectuals from different local societies take part in festivals and learn new cultures. 2) The
intellectuals that come back from festivals teach their gained cultures to their fellows in their
local societies. 3) Intellectuals continually diversify local societies, between which agents
migrate and learn cultures socially. These processes might promote continual innovation of

cultures in modern humans.
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Aoki K (2010) Evolution of the social-learner-explorer strategy in an environmentally
heterogeneous two-island model. Evolution 64: 2575-2586.

Borenstein E, Feldman MW, and Aoki K (2008) Evolution of learning in fluctuating
environments: when selection favors both social and exploratory individual learning.
Evolution 62: 586-602.

Kameda T and Nakanishi D (2002) Cost-benefit analysis of social/cultural learning in a
nonstationary uncertain environment: an evolutionary simulation and an experiment with
human subjects. Evol Hum Behav 23, 373-393.

Wakano JY, Aoki K, and Feldman MW (2004) Evolution of social learning: a mathematical

90



analysis. Theor Pop Biol 66, 249-258.
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Identifying the relationships among trial-and-error ability, creativity, and imitation

learning ability in Homo sapiens

Nobuyuki Takahashi
Center for Experimental Research in Social Sciences and Department of Behavioral Science,

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.
Individual learning means learning by oneself by trial-and-error or creativity, and social learning
means learning from others by imitation. It has generally been considered that social learning is
cognitively more demanding than individual learning because the learner has to process
information from other individuals, and thus that social learning is a more recent evolutionary
phenomenon than individual learning. Although several studies have examined the relationship
between individual learning and social learning theoretically, they typically regard these two
abilities as distinct strategies and try to investigate under what conditions social learning can be
adaptive (e.g., Borenstein, Feldman, and Aoki, 2008; Kameda and Nakanishi, 2002; Wakano,
Aoki, and Feldman, 2004). The exception is Aoki (2010) which argues that the combination of
social learning with individual learning is critical under certain environments. However, all of
these previous studies have one shortcoming: they treat individual learning as a single
phenomenon. In the current study, we argue that learning by trial-and-error is quite different
from creativity in new and unfamiliar environments. These two abilities differ in a number of
ways, such as whether or not what an individual learns is an optimal solution, whether or not the
solution in a specific environment can be generalized to other environments, and whether or not
predicting consequences of one’s behavioral choice is necessary. The current study is the first to
differentiate between these two types of individual learning abilities, and empirically examine
their relationship in humans. Furthermore, it examines the relationship between each individual
learning ability and social learning ability. Since the experiment is still in progress, we will

report preliminary results.

Aoki K (2010) Evolution of the social-learner-explorer strategy in an environmentally
heterogeneous two-island model. Evolution 64: 2575-2586.

Borenstein E, Feldman MW, and Aoki K (2008) Evolution of learning in fluctuating
environments: when selection favors both social and exploratory individual learning.
Evolution 62: 586-602.

Kameda T and Nakanishi D (2002) Cost-benefit analysis of social/cultural learning in a
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nonstationary uncertain environment: an evolutionary simulation and an experiment with
human subjects. Evol Hum Behav 23, 373-393.

Wakano JY, Aoki K, and Feldman MW (2004) Evolution of social learning: a mathematical
analysis. Theor Pop Biol 66, 249-258.
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Linkage disequilibrium region containing archaic haplotypes may provide learning ability

differences between modern and archaic humans

Makoto Shimada

Institute for Comprehensive Medical Science, Fujita Health University

Background: Genomes of modern human (Homo sapiens) are known to contain archaic
haplotypes that are introduced from archaic human such as Neanderthal by admixture.
Because archaic haplotype regions are sometime conserved as linkage disequilibrium (LD)
region, LD regions containing archaic haplotypes are useful to evaluate basic parameters of
admixture event by theoretical analyses. I incidentally found one of the archaic haplotype, but

no study on LD has been performed.

Method: I estimated LD region around the archaic haplotypes using LD information obtained in

HapMap project.

Results: I found that the 10.1kb archaic haplotype, I had found, was included in the 50-70kbs
LD region, which depends on definition.

The LD region also contains the first exon and intron of SHROOM4 gene, and its
promoter / enhancer, those are not included the 10.1kb archaic haplotype region. SHROOM4
gene is known to relate with cytoskeletal architecture, which is expressed various types of cells.
It is noteworthy that SHROOM4 gene functioned in neurulation, because SHROOM4 gene is
related to the Stocco dos Santos X-linked mental retardation syndrome. Moreover, 17 studies
suggested that the LD region is associated with mental disorders. The association with mental
disorders is interesting because it may provide a clue to solving evolution of learning ability in
modern humans. [ am planning to understand the difference between modern and archaic
humans on learning ability through collecting biological information in LD region containing

archaic haplotype, as well as estimation of admixture event by theoretical analyses on LD.
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96



Evolution of individual learning during range-expansion

Joe Y. Wakano', Kohkichi Kawasakiz, Nanako Shigesadaz, Kenichi Aoki®

'Meiji Institute for Advanced Study of Mathematical Sciences, Meiji University; “Faculty of
Culture and Information Science, Doshisha University; *Graduate School of Science, University
of Tokyo

In the replacement of Neanderthals by modern humans, range-expansion might have played an
important role. In this study, we model the invasion dynamics by a population consisting of
individual and social learners into a new habitat (empty space) and perform the theoretical
analysis (Wakano et al. 2011). Conditions for their evolution have mostly been studied by
investigating gene frequency dynamics, which essentially implies constant population size.
Predictions from such “static” models may only be of partial relevance to the evolution of
advanced individual learning in modern humans, because modern humans experienced rapid
population growth and range expansion during “out-of-Africa.” Here we model the spatial
population dynamics of individual and social learners by a reaction-diffusion system. One
feature of our model is the inclusion of the possibility that social learners may fail to find an
exemplar to copy in regions where the population density is low. Due to this attenuation effect,
the invasion speed of social learners is diminished, and various kinds of invasion dynamics are
observed. Our primary findings are: (1) individual learners can persist indefinitely when
invading environmentally homogeneous empty space; (2) the occurrence of individual learners
at the front may inhibit the spread of social learners. These results suggest that out-of-Africa”

may have driven the evolution of advanced individual learning ability in modern humans.
Wakano JY, Kawasaki K, Shigesada N, and Aoki K (2011) Coexistence of individual and social

learners during range-expansion. Theor Popul Biol 80, 132-140.
DOI 10.1016/j.tpb.2011.06.001.
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Chronological study on the replacement of Neanderthal by modern human and the

extraction of modern human behavior

Minoru Yoneda, Tadayuki Omori, Mark C. Diab
GSFS, The University of Tokyo

In the Research Project B02, we are conducting four interdisciplinary studies to understand the
emergence and dispersal of modern human behavior in light of climate change history; (1)
development of chronological database regarding the replacement, (2) reconstruction of
paleoclimate distribution by using a global circulation model, (3) reconstruction of
paleoenvironmental history based on geochemical proxies in regional/continental scale, and (4)
development of new GIS base informatics system to integrated different kinds of information
and extract the specific relationship between the emergency and dispersal of modern human
cognitive ability and climate change. In the FY 2011, we are focusing on the Near East region to
integrate above mentioned information, because rich archaeological information renders the
opportunity to evaluate our methods from the archaeological point of view. The following four
aspects of progress has been achieved; (1) Database development for the Near East region and
the application of Bayesian analysis for them, (2) Making a series of paleoclimate maps at the
time depth of 20 ka, 30 ka and 70 ka, which were extended to more detailed vegetation maps by
using new method, (3) data mining of pollendata around the Mediterranean Sea to evaluate
GCM results, and (4) Comparison of the Cultural-Niche model and the Maximum Entropy
model to expect the possible habitat for specific cultural entities. As the next on-going step, we
are combining the results of (1) and (4), and (2) and (3).

In our own research project for chronological reevaluation, we began to evaluate
reliability assessment of radiocarbon dates from the Levantine Upper Paleolithic industries. In
terms of technical confidence in the measurements and adequacy of material types and
archaeological provenance, the data reliability is rated on a scale of one to five. All of the '*C
data with its reliability and cited reference have been managed onthe Neandat database run by
project B02. To discuss the detail duration of an archacological site and lithic industry, we have
calibrated the 14C age to the calendar date, and estimated likelihood time-span on the basis of
cumulating of the calibrated dates. Tables present the estimated durations of upper Paleolithic
and Epipaleolithic industries. They were calculated from all of the '*C data, the highly reliable
"C data and archaeological chronology respectably. The estimation from the reliable '*C data
provided relatively agreement with archaeological chronology. It is important to notice that this
estimation is derived from only scientific assessment without archaeological data screening and

represented as calendar dates.  To validate this approach, we are investigating the 1*C data
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from not only Levant but also Europe in which chronological works have already been
developed in the Stage 3 project (Van Andel and Davies 2003).

At the same time, we conducted a series of measurements on the faunal enamel
samples from the Levantine Middle Paleolithic layers of the Dederiyeha Cave, Syrian Arab
Republic for oxygen, carbon and strontium isotopes. The oxygen, carbon and strontium
reflected in their isotopic ratios the temperature of habitat and migration of animals, the
vegetation which the animal exploited, and the geological background related to the migration
pattern. In comparison between deer and gazelle, we found the former might have more migrant
habitat, suggesting the deer hunting require more seasonal specialized strategy than the gazelle
hunting. This seasonality in hunting could be related to the development of human cognitive
abilities. We will continue to study the temporal change in hunting ability at this cave by

investigating mortality patterns and relative elemental ratios of animal skeleton, additionally.
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Application of climate models to the last glacial-interglacial cycle

Wing-Le Chan, Ayako Abe-Ouchi, RyotaO'ishi, Kunio Takahashi
Atmosphere and Ocean Research Institute, The University of Tokyo

The climate over the past 130,000 years has been characterized by a glacial-interglacial cycle
which featured the Last Glacial Maximum that lasted up to 21,000 years ago. On a finer
timescale are the Dansgaard-Oeschger events, more abrupt climate changes which are
associated with rapid warming episodes and cooling over a longer period. To understand how
climate change affected the landscape and climate over Africa and Eurasia, the MIROC coupled
atmosphere-ocean-land general circulation model (GCM) has been used to produce numerical
simulations of the climate. Crucial to these simulations are the conditions given to the model.
These conditions are the orbital parameters (known as the Milankovitch forcing) which controls
the insolation, the atmospheric concentration of greenhouse gases such as carbon dioxide, ice
sheet extent and meltwater from the ice sheets. Meltwater can induce abrupt climate changes by
affecting the global ocean circulation and can be modelled by so-called water-hosing
experiments. We will discuss how the climate simulations are carried out at regular time
intervals of 10,000 years, how we set up and apply water-hosing to give a complete picture of
the different climatic states and how changes in seasonal precipitation and temperature can be

applied to simple vegetation models.
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Reconstructing Plant Functional Types in the Levant

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

Compared to the Western Mediterranean region, there are relatively few paleoclimatic
reconstructions from the Levant region during the early last glacial period. In addition, the
proxy data available are often influenced by more than one parameter, which is problematic
when separate reconstructions for temperature and precipitation are desired. 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 (PFT) using the BIOME3 algorithms.
This approach can calculate a total of 18 PFTs, which is sufficient to describe vegetation
changes in the regions of interest. 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.
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Integration of archaeological, radiometric, and paleoenvironmental data by means of

Internet GIS and predictive modeling using ecological niche models

Yasuhisa Kondo'?, Takashi Oguchi®
" Department of Computer Science, Tokyo Institute of Technology, * Japan Society for the

Promotion of Science, ° Center for Spatial Information Science, The University of Tokyo

As a steptoward integrative web publication of archaeological, radiometric, and
paleoenvironmental information, wetransferred the existing paleogeography and paleohydrology
database, where the research information up to year 2002 has been recorded, to NEANGIS, our
new Internet GIS (WebGIS) server.We are also updating the information. In order to predict the
habitat of Neanderthals and anatomically modern humans based on this dataset, we are also
examining the validity of ecological niche models such as the Genetic Algorithm for Rule-set
Production (GARP) and Maximum Entropy Model (Maxent). The pilot study using the dataset
of the Jomon hunter-gatherers’ sites in southwest Kanto, East Japan, has revealed necessity to
integrate the result of GARP (with discrete outputs) with that of Maxent (with continuous

outputs) in an appropriate manner for more probable predictions.
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Left: Prediction of Jomon hunting fields using GARP.
Right: Prediction of Jomon hunting fields using Maxent.
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Computerized assembly of fossil cranial fragments and reconstruction of fossil brain

Naomichi Ogihara

Keio University

Fossil crania are often fractured and fragmented due to compaction and diagenesis. To restore
the antemortem appearance of a fossil cranium, it is therefore necessary to correctly assemble
the fragments. Conventionally, such reconstructions are created manually based on the
knowledge and experience of skilled anthropologists. However, to investigate the difference in
learning ability between Neanderthals and early modern humans in terms of anatomical
differences in their brain morphology, it is essential to develop new computerized methods to
realize more objective restorations of fossil crania. Therefore, we developed a computerized
technique for assembling fossil cranial fragments based on shape information, i.e., the
smoothness of the joints between fragments. We approximated the surface of each of cranial
fragments using Bezier surface to mathematically predict shape of adjacent fragments and their
anatomical positions and orientations were calculated. Using this technique, we attempted a new
reconstruction of Amud 1 cranium. Specifically, we assembled right and left sides of the
cranium separately based on the above mentioned technique, and then put the right and left parts
together mathematically based on smoothness of the joint, bilateral symmetry and the distance
between the mandibular fossae determined from the associated undeformed mandible. As a
result, smooth yet globally consistent assembly of the fragments of Amud 1 cranium became
possible, demonstrating the efficacy of the present method. Assembly of cranial fragments based
solely on local smoothness of assembly, however, does not necessarily provide satisfactory
results. Use of global shape information seems essential and we started to construct a cranial
reference database to probabilistically represent global cranial morphology.

To estimate brain morphology of Amud 1 based on the reconstructed fossil cranium, it
is necessary to identify relationship between cranial and brain morphology based on living
human subjects and the same relationship must be applied to the fossils. Therefore, we tried to
quantitatively establish morphological correspondence between cranial endocast and brain
surface morphology using medical imaging technique. We obtained CT and MRI scans of the
head of adult male participants. The CT and MRI images from the same subjects were registered
to each other such as to maximize mutual information between the two images. Endocast and
brain surfaces were then three-dimensionally reconstructed, and landmark coordinates were
acquired to evaluate morphological correspondence between them. Our preliminary analysis
demonstrated that such morphological correspondence between cranial endocast and brain

surface does actually exist, and this correspondence relationship might be exploited for
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estimation of brain morphology of fossil human crania. Specifically, we plan to derive spatial
deformation functions from modern human crania to the reconstructed fossil cranium using
thin-plate spline function, and use them to deform human brains to estimate brain morphology

of the fossil cranium.
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Volumetric image segmentation method for fossil cranial

Hiromasa Suzuki, Takashi Michikawa, Masaki Moriguchi

RCAST, The University of Tokyo

In this project we are aiming at developing a new
segmentation method of CT volumetric data for
reconstruction of cranial fossils. It can be used to
decompose assembly of the cranial fossils into
pieces which will be used for reassembling the
cranial fossil in computers. Existing segmentation
methods cannot properly decompose the
assembled cranial fossils asimage of the interface
between the fossil pieces is not sufficiently clear.
We take a new approach based on structural
analysis. The boundaries between these pieces in
the assembly are usually structurally weak and
can have high stress under application of loading
forces to the assembly. We numerically calculated
such stress concentration using “image based”
finite element analysis and decompose the
assembly at the high stress pixels. The figure

shows outline of our method.

Step 1. Initialization

Input image

ROI (green area)
and load (red arrows)

Step 2. Analogy of destruction
4th jteration

Step 3 Repalrmg

However, in many cases, it is not easy to set appropriate boundary conditions, such as

constraints and external loads, necessary for the finite element analysis. We also propose a

method to determine those conditions automatically by solving an optimization problem to

generate high stress concentration. We have finished implementation for 2D images and we are

now extending it to 3D volumetric data.
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Toward assessment of the fossil cranial distortion: an application to Qafzeh 9

Osamu Kondo

The University of Tokyo

Qafzeh 9 is one of the best-preserved young adult representatives of anatomically modern
(early-modern) Homo sapiens, who immigrated out of Africa into Eurasia in relatively early
stages of their evolution (ca. 100 kilo years ago). The cranium is well-preserved but heavily
fragmented both in the face and the neurocranium. The present reconstruction retains perfect
occlusion between upper and lower dentitions and also keeps a good fit of the mandibular
condyle to the fossa, while it exhibits a degree of right-left distortion of the anterior frontal in

the superior view. The midsagittal axis seems to be bent between the face and the neurocranium.

In order to perform “engineer-driven reconstruction of fossil cranium”, assessment of distortion
should be regarded as an important step for both present and new reconstructions. The degree of
distortion is measured in the midsagittal axis and in the symmetric anatomical structures. That is,
it should be assessed through comparison of a normal degree of asymmetry, which is detected
among modern human individuals, with that of Qafzeh 9. Preliminary analysis of modern
Japanese and a few Jomon skulls reveals a significant degree of asymmetry in “asterion” among
modern Japanese individuals. In addition, a significant asymmetry is detected in a point of bony
labyrinth (Crus commune) for 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.
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Developing cranial parameters that delineate subdivisions of the brain — The cranium and

the brain of Macaca fascicularis

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.Specifically, we focus on the human and
non-human primates, and analyze the spatial relationship between the cerebral sulci and the
cranial landmarks such as sutures and middle meningeal artery. We are planning to analyze
human cadaver, radiological images of patients, and non-human primates.

In the present meeting, we report the analysis using non-human primates. We obtained
five aged cynomolgus monkeys (Macaca fascicularis) from the animal facility at Kyorin
University School of Medicine. All the experimental procedures were approved by the Animal
Experiment Committee at Kyorin University. Under deep anesthesia with sodium pentobarbital,
the monkeys were perfused transcardially with phosphate-buffered 10% formalin. The spinal
cords were cut at C2-C3 junction, and the heads were separated from the neck approximately at
the same level. The heads, whichwere stored in 2.5% buffered formalin, were scanned using
Toshiba Asterion CT scanner at the Laboratory of Evolutionary Biomechanics, Department of
Mechanical Engineering, Keio University (A). Furthermore, we are carrying out the following
study at the National Defense Medical College.

After removing the scalp, fascia, and temporalis muscles, we mounted the heads on a
stereotaxic frame, and photographically recorded the surface of the calvaria (B). Next, we
removed the calvaria and the dura mater, and recorded the surface of the brains (C). The brains
were then coronally cut at the level of the ear bars and at 24 mm or 30 mm anterior to it.
Coronal brain sections 30 um thick will be prepared using a freezing microtome, and borders of
cytoarchitectonic areas will be determined by Nissl and myelin stains of the sections.

The findings we obtained so far are as follows:

e Coronal sutures were not identified on CT images.
e Coronal sutures were more clearly detected on the real calvaria in female monkeys than in

male monkeys, in which the sutures are completely fused by ossification.
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e Compared to the human, inner surface of the monkey skull showedmarked impression of
the cerebral gyri.

These findings suggest that not only CT images but also macroscopic observations of
the skull will be necessary since sutures were not identified on CT images even in the less fused
cases.We are going to analyze quantitatively the spatial relationship between the cranial
landmarks and the cerebral sulci as well asborders of cytoarchitectonic areas of the cerebral

cortex.
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Functional brain mapping of modern humans: Joint Attention as a precursor of social

cognitive ability — exploring its neural mechanisms

Hiroki C. Tanabe

National Institute for Physiological Sciences

Human society is built upon cooperation and sharing-roles among genetically unrelated
individuals. In such a society, ability of communication is very important, and it is possible to
think that the difference of this ability prompts the replacement of Neanderthals by Homo sapiens.
We assume that “learning” is not completed within an individual but greatly affected by
environment or society, even if it is ‘individual learning’. Therefore, we expect that ability of
social cognition deeply correlated with individual learning. Joint attention is sharing the attention
to the object with two individuals through the eyes, and it emerges as early as 6 -12 months of age.
It seems to be a sprout of the ability to conjecture other’s intention (i.e. Theory of Mind) and be a
precursor of language development. Lack of joint attention is one of the most reliable
abnormalities in children with autism, so that joint attention is thought to be an important social
ability. Moreover, it is known that learning is strengthened by joint attention in infants. Therefore,
the research of joint attention is indispensable to investigate the neural mechanisms of learning
(both social and individual) in a social context. In complying with this line, we conducted
hyper-scanning functional MRI while they were engaged in joint attention tasks with eye contact
as the baseline. Results showed that eye cue effect was observed in the bilateral occipital cortex,
posterior superior temporal sulcus (STS), posterior rostral medial prefrontal cortex (MFC), and
right inferior frontal gyrus (IFG) in normal participants. The direct comparison of eye cue effect
between ASD and normal group showed that the activation in the occipital cortex was reduced in
ASD. In contrast, the comparison between the normal group paired with ASD and that paired with
normal ones, greater activity was observed in the bilateral occipital cortex and right IFG,
indicating that more workload of following the other’s eye is necessary if the partner is individual
with ASD. These results indicate that right [IFG and visual area have an important role for gaze
following, and reduced activity of visual area might be one of the causes of poor performance

(impairment) of joint attention in ASD.
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Flaherty AW (2005) Frontotemporal and dopaminergic control of idea generation and creative

drive. J] Comp Neurol 493:147-153.
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Uchiyama HT, Saito DN, Tanabe HC, Harada T, Seki A, Ohno K, Koeda T, Sadato N (in press)
Distinction between the literal and intended meanings of sentences: A functional magnetic

resonance imaging study of metaphor and sarcasm. Cortex.
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Neuroimaging approaches to the learning and creativity

Norihiro Sadato

National Institute for Physiological Sciences

The purpose of the project is to elucidate the neural mechanism of creativitiy. As a creative idea is
defined as one that is both novel and useful (or influential) in a particular social setting, the model
of creativity will be constructed as reinforcement learning in the social context. Metaphoric
thought is vital for creativity because metaphor depends on detecting analogies between
phenomena previously thought unrelated (Flaherty 2005). Thus we first delineated the neural
substrates of metaphor in contrast with the sarcasm, both of which are figurative utterances.

We conducted functional magnetic resonance imaging (fMRI) with 20 normal adult
volunteers. Participants read short stories followed by a target sentence. Depending on the context
provided by the preceding stories, the target sentences were classified as follows: (1) metaphor
versus literally coherent; (2) metaphor versus literally incoherent; (3) sarcasm versus literally
coherent; and (4) sarcasm versus literally incoherent. For each task pair, we directly compared the
activations evoked by the same target sentences in the different contexts. The contrast images
were incorporated into a 2 (metaphor and sarcasm)x2 (literal coherency and incoherency) design.
Metaphor-specific activation was found in the head of the caudate, which might be involved in
associating statements with potential meanings, and restricting sentence meanings within a set of
possible candidates for what the speaker intended. Sarcasm-specific activation was found in the
left amygdala, which is an important component of the neural substrates of social behavior.
Conjunction analysis revealed that both metaphor and sarcasm activated the anterior rostral
medial frontal cortex (arMFC), which is a key node of mentalizing. A distinct literal coherency
effect was found in the orbital MFC, which is thought to be involved in monitoring. These mesial
frontal areas are jointly involved in monitoring literal coherency and mentalizing within social
contexts in order to comprehend the pragmatic meanings of utterances (Uchiyama et al. 2011).

In summary, metaphor, figurative utterance in social context, is a part of creative thought by
combining the previously unrelated ideas. Its neural substrates are probably in the mesial frontal

regions.
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An estimation of a constituent of learning of stone-tool making on Neanderthals based on

3D motion analysis

Naoki Miura ', Yukinobu Hoshino ?, Kenji Nagai®
'"Tohoku Institute of Technology, “Kochi University of Technology, *The University Museum,

The University of Tokyo

In this study, we analyzed a difference of kinematic information of hand motion between each
procedure to construct a Mousterian stone-tool from a 3D motion data measured from a skilled
subject. As a result, maximum velocities of the striking operations which make a flake like a
Levallois flake is faster than that of another kinds of operations. Furthermore, a track of the right
hand of the striking operations to make a flake like a Levallois flake showed a small variation.
And, tracks of wrist, elbow, and shoulder joint showed that the striking operation is a
multi-articular motion to obtain the stronger striking force to intend to produce a Levallois flake.
In case the striking operation is simplified as a collision between a hammerstone and a stone core,
a striking force is able to calculate from a weight and an acceleration of the hammerstone. And,
large velocity on the unit operation is able to produce large striking force by this operation.
Therefore, these results suggest that the skilled subject performed optimal body motion control to
acquire large striking force when the subject intends to produce a Levallois flake.

From the previous anthropological studies, the Neanderthals were estimated to have had
larger body and muscular strength compared with the modern humans. In this case, the
Neanderthals can easily produce the striking force to make a Levallois flake, and it is expected
that a ratio of the produced muscular power against to the maximum muscular power is small
compared with that of modern humans. If this assumption is correct, the Neanderthals easily
acquire the body control for a Levallois flake production because of their physical characteristics.
And, it is hypothesized that learning of inference for a intent on operating behavior is more
important than learning of sensory-motor integration to produce a flake in case of imitative
learning on stone-tool making.

To verify the hypothesis, subjects who have a large muscular strength such as an athlete will

be used in future experiment.
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Figure 1 Deforming subject 1 brain to match subject 2 brain.
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Reconstruction of the brain from skull fossil using computational anatomy

Takanori Kochiyama'?

'Primate Research Institute, Kyoto University, 2ATR-Promotions Brain Activity Imaging Center

We investigate the presumed differences in learning abilities between Neanderthals 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 the modern human cerebral
cortex was inversely deformed to construct the virtual Neanderthal’s cortex. In this year, we
investigated the skull based brain swapping between modern human individuals to verify our

fundamental concepts and validate the practical procedures.

Methods

T1-weighted whole brain MRI from fifteen subjects were first segmented into the five tissue type:
gray matter, white matter, CSF, skull and scalp using segmentation-normalization algorithm. The
brain (GM & WM) images or skull images were entered into DARTEL algorithm to estimate the
deformation from the individual brain or skull shape to the averaged brain or skull shape,
respectively. DARTEL have the advantage that an exact composite deformation can be calculated.
Then, we constructed the composite deformation allowing the brain swapping between
representative subjects (e.g. subject 1 and subject 2) in combination of the forward deformation
from the subjl brain/skull image to the population-averaged brain/skull image with the inverse
deformation from the population-averaged image to the subj2 image. Finally, we applied the
composite deformation to the subjl whole brain image and obtained the deformed subjl brain in

the shape of subject2 brain.

Result and Discussion
In the case of the brain (GM & WM) based subj1-to-subj2 mapping, the deformed subjl brain
looked exactly like subj2 (Figure 1). The shape and position of deep brain structures including

basal ganglia and thalamus were relatively well reconstructed. The differences in fine structures:
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e.g. branched sulci and local gyrus thickness were remained since DARTEL transformation
doesn't change the brain topology and the magnitude of deformation is limited to some extent by
current settings. In the case of the skull based mapping, the global shape of the deformed subj1
brain was matched to subj2, however, the position of gyri and sulci and the shape of ventricles and
deep structures were significantly inaccurate. These results suggested that the global brain and
cortex shape could be reconstructed using the proposed method even if we conducted the skull
based modern human-to-Neanderthal's brain mapping. However, the reconstruction of internal
structures remained as a issue to be solved. Due to lack of information about Neanderthal's gray
and white matter configurations, we need to establish another extrapolating method, e.g.
estimating the averaged deformation for internal structures based on the modern human's brain
swapping or constructing the structural model which can predict the position and size of internal
structures from the skull configurations. We will continue to improve the skull based

transformation method and examine ways of the reconstructing the internal structures.
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Investigation of neural mechanisms underlying linkage between imitation and motivation

Hiroaki Kawamichi

National Institute for Physiological Sciences

To investigate neural mechanisms underlying creativity specific to modern human, I focus on
imitation learning, one of major social learning. Social hypothesis proposed that the creativity
might depend on socialization (Dunbar, 1998). As empathy, one of imitation behaviors at emotion
level, plays key role in social interaction, I selected empathy as main issue of the present study in
this fiscal year. As empathy facilitated behavioral change (Rogers, 1959) of target through social
interaction, empathy might play essential role for motivation of social cooperative behaviors
including imitation learning.

In this fiscal year, | am investigating neural correlates underlying estimation of empathic
behavior. At first I developed experimental paradigm and materials. The materials were evaluated
to be appropriate by independent raters. Then, by functional magnetic resonance imaging (fMRI),
I measured brain activation during viewing empathic behaviors. As a result, empathic behaviors
enhanced willingness to cooperate with the empathic conductor. In addition, I analyzed neural
correlates accompanying viewing of empathic behaviors.

In this conference, I will present overall experimental design and results.

Dunbar RIM. ‘The Social Brain Hypothesis’ Evolutionary Anthropology, 6(5), 178-190, 1998

Rogers R. ‘A Theory of Therapy, Personality and Interpersonal Relationships as Developed in the
Client-centered Framework.” Psychology: A Study of a Science. Vol. 3: Formulations of the
Person and the Social Context. New York: McGraw Hill. 1959
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The neural substrates of motivational arousal by intrinsic reward

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 fMRI experiments, 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.
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