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HEJEFIEE (1991): Hanihara Kazuro (1991) Dual structure model for the population history of the Japanese.
Japan Review 2, 1-33.

HARZE NEENESSY 2 Y — 3 7 4 (2012): Japanese Archipelago Human Population Genetics
Consortium (2012) The history of human populations in the Japanese Archipelago inferred from
genomewide SNP data with a special reference to the Ainu and the Ryukyuan populations. Journal of
Human Genetics 57, 787-795.

BRI (2005) DNAZ 5 Hc HAN, B < i,

Erwin von Baelz (1911) Die Riu-Kiu-Insulaner, die Aino und andere kaukasier-ahnliche Reste in Ostasien.
Korres. Blatt. Dtsch. Ges. Anthrop. Ethnol. Urgesch. 42, 187-191. { F A V7 &5}



In search of genomic DNA sequences of Jomon people whose ancestors might have received
Denisovan DNA

Naruya Saitou
Department of Population Genetics, National Institute of Genetics, Mishima, Japan
Department of Genetics, Graduate University for Advanced Studies (concurrent)

Department of Biological Sciences, University of Tokyo (concurrent)

Japanese Archipelago stretches over 4000 km from north to south, and is the homeland of three human
populations; Ainu, Mainland Japanese and Ryukyuan. Origins of these people have been studied for long
time (see Saitou 2005 for review). Standard theory based on craniofacial data is "dual structure model"
proposed by Hanihara (1991). According to this model, first migrants to Japanese Archipelago came from
somewhere in Southeast Asia in Upper Paleolithic age, who were ancestors of Jomon people. Second
wave of migration took place later in Yayoi period, and people came in this time from Northeast Asia.
Indigenous Jomon people and new migrants in and after Yayoi period gradually mixed with each other. This
model provides reasonable explanation for morphological similarity between Ainu people of Hokkaido,
northernmost main island of Japanese Archipelago, and Ryukyuan (or Okinawan) people in Southwest
Archipelago, despite of large geographical distance. Similarity of these peoples was already noticed more
than one hundred years ago by von Baelz (1911) as the Ainu-Ryukyuan common origin theory. Japanese
Archipelago Human Population Genetics Consortium (2012) determined genome-wide single-nucleotide
polymorphisms (SNPs) for Ainu and Ryukyuan, and compared these with existing data sets. This is first
report of these genome-wide SNP data. Major findings were: (1) Recent admixture with the Mainland
Japanese was observed for more than one third of Ainu individuals from two different analyses; (2) Ainu
population seems to have experienced admixture with another population, and a combination of two types
of admixtures is the unique characteristics of this population; (3) Ainu and Ryukyuan are tightly clustered
with 100% bootstrap probability followed by Mainland Japanese in phylogenetic trees of East Eurasian
populations. These results clearly support dual structure model on Japanese Archipelago populations,
though origins of Jomon and Yayoi people still remain to be solved. We examined nuclear genome
sequences of Jomon people (Kanzawa Hideaki et al., unpublished), because those ancient DNAs are direct
evidences of human history. Ainu people were found to be genetically closest to Jomon people among
present-day populations, and Mainland Japanese also inherited significant proportion of Jomon genomes.

Furthermore, Denisovan gene flow to Jomon ancestors was suspected through statistical analyses.

References

Hanihara Kazuro (1991) Dual structure model for the population history of the Japanese. Japan Review 2,
1-33.

Japanese Archipelago Human Population Genetics Consortium (2012) The history of human populations in
the Japanese Archipelago inferred from genomewide SNP data with a special reference to the Ainu and
the Ryukyuan populations. Journal of Human Genetics 57, 787-795.

Saitou Naruya (2005) DNA kara mita Nihonjin (Japanese viewed from DNA). Chikuma Shobo. {Written in
Japanese}

Erwin von Baelz (1911) Die Riu-Kiu-Insulaner, die Aino und andere kaukasier-ahnliche Reste in Ostasien.
Korres. Blatt. Dtsch. Ges. Anthrop. Ethnol. Urgesch. 42, 187-191. {Written in German}
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Symposium1
Reconstruction of fossil brain morphology and difference in brain function between Neanderthals

and early modern humans: current state and challenge.

Organizer: Naomichi Ogihara (Keio University), Hiroki Tanabe (Nagoya University)

Objectives

The ultimate goal of our project C01/02 is to clarify possible differences in learning ability between
Neanderthals (Homo neanderthalensis) and early modern humans (H. sapiens) in terms of brain
anatomy. To achieve this goal, original antemortem appearance of fossil crania that enclosed the brains of
Neanderthals and early modern humans must somehow be correctly restored, as soft tissues like the brain
are generally not fossilized. Then brain morphology must be estimated in a biologically plausible manner
from the reconstructed fossil cranial shape. In addition, we need to elucidate the function regarding the
learning abilities using functional MRI, generate the functional maps, and compare the brain morphology
between them statistically. The present symposium will discuss current state of computational approaches
for the digital restoration of fossil crania and brain morphology, towards understanding differences in brain

morphology and learning ability between Neanderthals and early modern humans.

Speakers
Yu Aramaki (Chukyo University)
Tomoyo Morita (Osaka University)
Naomichi Ogihara (CO1, Keio University)
Takanori Kochiyama (C02, Brain Information Communication Research Laboratory Group, ATR, Brain
activity imaging center, ATR-Promotions)
Hiroki C. Tanabe (C02, Nagoya University)
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Neural basis of fine motor coordination

Yu Aramaki
School of Health and Sport Sciences, Chukyo University

As most of the corticospinal fibers cross over to the contralateral side in the medulla, the right side of the
body is controlled by the left primary motor cortex, while the left side of the body is controlled by the right
primary motor cortex. However, because callosal connections between the two hemispheres and ipsilateral
corticospinal pathways convey the same information to bilateral homologous muscles, interference
can occur between the left and the right motor system when we use bilateral hand simultaneously. This
interference could work as a cost-effective measure in symmetric movements and a resource-demanding
measure in asymmetric movement.

In this talk, I will show several results of our neuroimaging study and discuss how the brain represents

cost-effective and resource-demanding bimanual interaction.
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Uddin & Menon (2009) The anterior insula in autism: Under-connected and under-examined. Neurosci Bi-
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The development and neural substrates of self-conscious emotions

Tomoyo Morita

Osaka University

Individuals can experience higher-order emotions such as empathy, embarrassment, and pride in social
interaction. In general, these emotions are called "self-conscious emotions" because the emergence of these
emotions in the developmental and evolutionary process, requires self-awareness which is the ability to
recognize oneself as an individual separate from others. Embarrassment, which is one negative type of such
emotions is necessary to maintain the own position within a society, because it works as a warning signal
for our socially inappropriate behaviors which deviate from social norms or rules. In the present study,
we aim to investigate the neural substrates of embarrassment, which is one of self-conscious motions by
using functional magnetic resonance imaging (fMRI). In order to make participants experience realistic
embarrassment in the MRI scanner, we presented them a variety of their own facial pictures which were
chosen from a video recording. Results show that the anterior insula (AI) cortex and the anterior cingulate
cortex (ACC) are involved in the processing of embarrassment evoked by the self-face images. Next, we
investigated how embarrassment and its neural processing are influenced by being observed by others
while viewing self-face images. We conducted fMRI hyper-scanning of pairs of healthy participants using
an interaction system that allowed individuals to be observed by a partner in real time. Being observed led
to an increase of embarrassment reported when viewing self-face images, and a corresponding increase
of neural activity of the right Al in response to the images. Being observed also increased the functional
connectivity between the ACC and medial prefrontal region that is involved in representing others’
minds. The increased connectivity might reflect an increased awareness of the self as perceived in the
eyes or minds of others. In addition to these results from healthy adults, we conducted an experiment on
individuals with autism spectrum disorders (ASD). The ASD group did not show a significant increase of
embarrassment, and the individual change was not coupled with the change of self-related activity of the
right AI. These findings suggest that in individuals with ASD, information about the social situation is not

well integrated due to atypical functioning of the right Al
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Computerized reconstruction of Neanderthal crania

Naomichi Ogihara

Department of Mechanical Engineering, Keio University

In order to examine the possible differences in learning ability between Neanderthals and early modern
humans in terms of the brain anatomy, original antemortem appearance of fossil crania that enclose the
brains must be correctly restored. In the present study, therefore, we performed the virtual reconstructions
of three Neanderthal crania, Amud 1, Gibraltar 1, and Chapelle-aux-Saints 1

In the case of Amud 1, we mathematically reassembled the fragments based on smoothness of the
joints among fragments. As a result, smooth yet globally consistent assembly of the fragments of Amud
1 cranium became possible. However, the cranial base and endocranial surface of Amud 1 are missing
or damaged. We therefore warped the Gibraltar 1 and La Chapelle-Aux-Saints 1 onto the Amud 1 crania
to estimate the missing basicranial and damaged endocranial regions. In the case of Gibraltar 1, the La
Chapelle-Aux-Saints 1 was warped onto the Gibraltar 1 to compensate for the missing regions, and vice
versa in the case of La Chapelle-Aux-Saints 1. Reference modern human cranium was then warped onto
the new reconstruction by iterative thin-plate spline deformation to restore complete exso- and endocranial
morphology.

We mathematically estimated brain morphology of the restored Neanderthal crania in collaboration with
Group C02. We derived a non-linear spatial mapping function from a template modern human cranium
to each of the fossil crania using a three-dimensional discrete cosine function. This function was used to
deform the template human brain to estimate the fossil brain morphology. The proposed computational

approach may serve as an effective tool to aid estimating brain morphology of the fossil crania.
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Reconstruction of the brain from skull fossil using computational anatomy

Takanori Kochiyama'?, Hiroki C. Tanabe’, Naomichi Ogihara®

" Department of Cognitive Neuroscience, Brain Information Communication Research Laboratory Group,
Advanced Telecommunications Research Institute International (ATR)

* Brain activity imaging center, ATR-Promotions

* Graduate School of Environmental Studies, Nagoya University

* Department of Mechanical Engineering, Keio University

We investigate the presumed differences in learning abilities between Neandertals and modern humans by
combining the evidence from the morphological analysis of fossil brains and the functional brain 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.
Under the collaboration with CO1 and C02 groups, we successfully created the virtual Neanderthal brain
from the modern human brain using the method of the brain extrapolation through skull shape matching
(tentatively-named as BETSSM) between Neanderthals and modern humans.

However, there were some problems in a quantitative comparison of brain shape between the modern
humans and the Neanderthals: BETSSM can detect changes occur in brain morphometry between them
but also has undesirable sensitivity to the differences in the skull thickness. In this year, to improve the
accuracy and flexibility of BETSSM, we will update the method of the brain extrapolation through skull
shape matching to the one through endocast shape matching (BETESM). The basic idea is as follows:
First, the endocast shape reconstructed from CT images of a fossil brain is spatially deformed to the
modern human endocast shape estimated by the sum of gray matter, white matter and cerebro-spinal fluid
(CSF) segment images (using NIPS-MRI database; N>500) and then the residual artifact cleaning. Using
resulting deformation field, the modern human cerebral cortex was inversely deformed to construct the
virtual Neanderthal's cortex. We will also develop and validate new methods for quantitative comparison
between the modern human cerebral cortex and the virtual Neanderthal's cortex. In our previous studies,
we evaluated the location and direction of changes in the skull shape among different populations using
deformation based morphometry (DBM) analyses. In this year, we will integrate the methods of
BETSSM/BETESM and Automated Anatomical Labeling (AAL) and estimate the local brain volumes
based on the brain parcellation to make quantitative predictions of morphological differences and

similarities between the modern humans and the Neanderthals.
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Difference of brain function between Neanderthals and Modern Humans based on the cranial

morphometry

Hiroki C. Tanabe

Graduate School of Environmental Studies, Nagoya University

C02 has examined the overall research hypothesis that the replacement of Neanderthals by Homo
sapiens was promoted by the differences in their learning abilities, using neurocognitive and comparative
anatomical approaches. We developed Integrative analytical system for elucidating the difference between
them in silico. Our preliminary analysis demonstrated that the volume of the Neanderthal’s cerebellum
might be smaller than that of Homo sapiens. Cerebellum is thought to play an important role not only
for action control but also for various cognitive processes in humans. In addition, the lateral part of the
cerebellum has much anatomical connection to frontal lobe of the cerebrum. In this symposium, I’1l discuss

the functional differences focused on these two parts of the brain.
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Symposium2
Dispersals of Homo sapiens into the Neanderthal world: archaeological cultures, radiometric dates,

paleoclimate, paleovegetation, and ecology

Organizer

Katsuhiro Sano (The University of Tokyo)

Objectives

A comparative study on the archaeological cultures between Neanderthals and Homo sapiens when
they first met in Europe revealed that the initial lithic industries equipped by Homo sapiens do not show
significant innovation which would have given Neanderthals a way to their demise. On the other hand, it
seems to be also true that the first modern human groups out of Africa rapidly spread over the Eurasian
continent after c¢. 50,000 cal BP. Thus, it would be then important to discuss the questions: why the modern
human groups rapidly expanded after c. 50,000 cal BP and why they were able to do it, and on the contrary,
why Neanderthals have become extinct.

This symposium presents a paper on change of paleoclimate and paleovegetation between c¢. 50,000 cal
BP and c. 38,000 cal BP coinciding with the replacement process in Europe, which would provide insights
into the background of the dispersal events of Homo sapiens. We also compare the adaptation strategies
to climate changes of Neanderthals with those of Homo sapiens based on an analysis of their eco-cultural
niche models. In addition, the chronological spans of the final Mousterian, transitional, and initial Upper
Palaeolithic industries are reanalysed in order to reconstruct the high-resolution processes of modern
human dispersals into Europe as well as of the demise of Neanderthals. Furthermore, the innovativeness
of the archacological cultures, the site densities, and the relationship between the dispersal events and the

paleoclimate and paleovegetation are also discussed.

Speakers
Katsuhiro Sano (AO1, The University of Tokyo)
Takayuki Omori (B02, The University of Tokyo)
Ryouta O’ishi (B02, National Institute of Polar Research, The University of Tokyo)
Yasuhisa Kondo (A01/B02, Research Institute for Humanity and Nature)

19



A—ay NZEBFLRBEE 7 axe A

Pl
FEORY: R AU e i

INEFTE I > CE7%Neander DBOHTIC X D, 2 —a v BT 5 XD ikl LB 7 0
L ABHE P E RS TEL, BYICT—0 v NI A TELFE - Y EZ Y ADEEUUIZ, N
FaX )7 rER7=F T EMENZBTHIULT, VY 7y e 7 {ERZEZL Tw 5T, IHA
D RBUWEEI D & O 2 R L T\w b, ZOED 3 —u v Ui, k) BIriHsgbo &
Ly T4 7 vOfll KA ZT Y7 v OAaGEFEHOKE DL BEZ 6 (L Twi, L
L. ZNSDEKILZT Y 7 v DORGEERIZ EEZE T X D RGBT TIHL 72
HEEEDE L BMICARE - ED AT —a v IR L TE RIS, B 7y T vy —
VD NOEEDMED - 7= 0[BEM:D3H 5,

FE - HEZVADRI—0 v AL 728, DLy Y4 7V vy TARB T Y A Y%
T4 7 v Ewvo o BT 4 £ BT 5, #942,0004ERTIC X, TR - A=Y F >
7 v EWEEN B R H A SRR S oS bR R 2 v i — AT 5, 2 LT, SRR
B ARSI SEEI NS HIA — ) F o T U BHBT 2EE TIZ, 2T ¥ FILY — VIR
NEBVLRAEFN TV D EELZONS, BETR, HONMSINLEKERML AT 7O T
KRBTSO EMRIE, 70 b A=) F o7 UopiiA —v o7 v oblhENREIC, 2 —
vy RICB I BRI 7 vk X2 EHET 5,

20



Replacement process of Neanderthals by modern humans in Europe

Katsuhiro Sano

The University Museum, The University of Tokyo

An analysis of the Neander DB provides new aspects of the replacement process of Neanderthals by Homo
sapiens. The first modern human groups into Europe represented by the Bachokirian/Bohunician industries
obtain Levallois concept showing continuity from the Neanderthal lithic traditions. The Szeletian would
have occurred simultaneously with the first modern human dispersal and some final Mousterian industries
still lasted in this period. However, the final Mousterian industries seem to have disappeared earlier than
previously estimated and the Neanderthal population density may have already been low.

After the first dispersal of Homo sapiens, the new transitional industries, such as the Uluzzian,
Chatelperronian, and Jerzmanowician, emerged in Europe, and successively, the Proto-Aurignacian rapidly
expanded in the Mediterranean region at around 42,000 cal BP. Finally, Neanderthals would have become
extinct when the early Aurignacian which innovated diverse osseous tools and ornaments appeared in
Europe. The paper revisits the replacement process of Neanderthals by modern humans based on the results
of the high-resolution chronology from the end of the final Mousterian, though the transitional industries, to

the emergence of the Proto-Aurignacian and the early Aurignacian
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Accurate date estimation on the dispersals of modern humans in Europe

Takayuki Omori
The University Museum, The University of Tokyo

To discuss the dispersals of Homo sapiens in Europe, we evaluated reliability of reported radiocarbon data
and corrected uncertainty of the dates, estimating the start/end boundaries and duration of transition lithic
industries between the Middle and Late Paleolithic on Europe. The screening of reliability was carried out
by correction function and decision tree developed in this project (Yoneda et al. 2012; Omori and Sano
2013). In this study, we dealt with 9 lithic industries: the final Mousterian and Szeletian shown continuity
from the Neanderthal lithic traditions, the Bachokirian/Bohunician of the early transitional cultures, the
Uluzzian, Chatelperronian, and Jerzmanowician appeared on Europe after the early transitional cultures,
and the Proto-Aurignacian and early Aurignacian rapidly expanded in the Mediterranean region (Sano, this
volume). This paper compiles the accurate time distribution of the industries and archaeological sites on

Europe, and presents the scenario about the dispersal of Homo sapiens in Europe.
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The spatial and temporal variation of vegetation distribution on the dispersals

of modern humans in Europe

Ryouta O’ishi'?, Wing-Le Chan’, Ayako Abe-Ouchi*’

' National Institute of Polar Research

* Atmosphere and Ocean Research Institute, The University of Tokyo
* Japan Agency of Marine-Earth Science and Technology

The spatial and temporal variation of vegetation distribution is an important factor in understanding
the migration of modern humans during the Late Pleistocene. Geological evidence such as proxy data
is spatially limited and it is difficult to reconstruct vegetation distribution. In order to do so, it is more
effective to not only make use of the geological evidence but also to combine it with numerical simulations.
Team BO02 is trying to reproduce stadial-interstadial climate change, typically known as the Dansgaard-
Oeschger events, by a GCM (General Circulation Model). In the present study, we developed a new method
to reproduce past vegetation distribution by applying past climate information from the GCM to a DGVM
(Dynamical Global Vegetation Model) with a practical resolution which is comparable to scales associated
with the anthropological evidence. Since the result of the present study is strongly affected by the result
of past climate reconstruction using the GCM, we still need improvements. However, we will discuss the

application of model results to research on modern humans.

24



-0y MBI BIHALHADEE=y FEFL

T HEREA
IR HEREREE AT AT s LSk v % —

BRES = v FE 7Y ~ 7 (eco-cultural niche modelling) 1, BEAN D Z BB A7 18 & &l /KR -
EEESE OSBRI ESRICH D W T, RAFISICE T2 NEHO = v F (EREN) Z2 22MWIcHEE T 5 T
#Td % (Kondo 2012; NTRkfth 2013) & B 712 = 7 b T, AOLPE & BO2HED HFffZEIC L D),
Eiltg - A RUBEZDO VTN S A THRENIEBEHO BT 27 —% 2y b 2w EtESE
BB ko Bk Easo 7o, RFEE TR, HRFZEOBIESE e LT, [HA - HTAKE
BHETIAD 2 — 1 v 215U, AsBWHER O FHBET (8 A5) & AERIEO TR E (K
RAT)ICL o TRDIAAZER 7V —7 D7 =% %2 o T haBfE o o4 b= v
F e LR e G T 5,

51 F SRk

Kondo, Y., T. Omori and P. Verhagen (2012) Developing predictive models for palacoanthropological re-
search: a preliminary discussion. Technical Report, Department of Computer Science, Tokyo Institute of
Technology TR12-0001. http://www.cs.titech.ac.jp/~tr/reports/2012/TR12-0001.pdf

WTREREA - eBpbss - Pk — - RIFIES - KRR - R B - PURKRZE (2013) TAO13EE
BO2BE D L [RIWEZEIC & 2 DA Bl g AT o AR = v € 7V v 7 SRIEFH Uik TRF-ADTSE
IS (Frepiisflisiifize) "+ 7 vy Ty — Ve E LV ARBRIO M  EEEE ) Ol
(23D FERRIIWESE ) SESIRIFFER2s pp. 122-124.

25



Ecological models for the niche construction of the Neanderthals and anatomically modern humans

in Europe

Yasuhisa Kondo

Center for Research Promotion, Research Institute for Humanity and Nature

Eco-cultural niche modelling (ECNM) is a computer-based method to extrapolate past human niche
based on the location of known archaeological sites and palacoenvironmental factors such as temperature,
precipitation and elevation (Kondo et al. 2012, 2013). In the Replacement of Neanderthals by Modern
Humans (RNMH) project, the collaboration between the research teams A0l (archaeology) and B02
(palacoenvironment) facilitates the calculation experiments of ECNM. This paper presents the second
preliminary results of ECNM in Europe, based on the dataset revised by the re-examination of lithic

industries (Sano, this volume) and the refinement of radiometric dates (Omori, this volume).
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Symposium 3
Keys to the issues of the replacement of Neanderthals by modern humans: Geographic expansion of Homo
sapiens, social/cultural changes, and their diversity

Organizer : Seiji Kadowaki (Nagoya University)

Objectives

As part of the RNMH project, the research team “A01” has examined archaeological records mainly from
Africa, Eurasia, and Japan between ca. 200 and 30 ka, which cover the time range from the emergence of Homo
sapiens in African to the demise (or assimilation) of archaic hominins in Eurasia. The interim results of this study
indicate that we cannot equate large-scale changes in archacological records around 50-40 ka, known as “the
transition from the Middle to Upper Palaeolithic”, with the replacement of “archaic behaviors by modern ones” that
correspond to hominin taxons. For example, lithic technology by Homo sapiens in African MSA and the Levantine
Middle Palaeolithic is characterized by Levallois methods, showing similarity with that by contemporaneous archaic
humans in Eurasia. In addition, cultural changes from African MSA to LSA cannot be regarded as a consequence of
the replacement of hominin groups because Homo sapiens groups should have expanded their geographic range in
Africa already during the MSA.

Given these records, it is difficult to explain the cultural changes to the Upper Palaeolithic or LSA as a direct
consequence of behavioral patterns that differentially evolved among Homo sapiens and archaic hominin groups
during the Middle Palaeolithic or MSA. Instead, it may be more reasonable to consider social/cultural changes,
triggered by the geographic expansion of Homo sapiens, as one of the factors that contributed to the evolutionary
consequences of archaic and modern humans. Therefore, what is represented by archaeological records at the time
of Homo sapiens’ geographic expansion may not be the passive reflection of the replacement (or assimilation)
processes but driving forces (particularly in the aspect of social environments) for these processes.

From this new perspective, we are currently focusing on the examination of social/cultural changes that
occurred during ca. 50-40 ka in various parts of the world. In this symposium, we review relevant archaeological
records in Africa, west Asia, Europe, and eastern Eurasia (by Kadowaki and Naganuma respectively). Because the
archaeological records of these regions often entail difficulty in determining biological taxons of their makers (i.e.,
by Homo sapiens or archaic humans), we also examine records from Japan (by Nakata) and the New World (by
Takakura) in order to gain insights into behaviors and cultural changes by Homo sapiens groups pioneering new
environments.

The interpretation of these social/cultural changes in various regions has tended to seek similarity in order
to identify cultural diffusions and behavioral markers associated with modern humans. However, increasing
archaeological records indicate their diversity that needs to be systematically examined and explained. One of such
attempts is addressed by a theoretical examination (by Kobayashi) on potential diversity of cultural changes that
occurred in association with the replacement (or assimilation) of archaic humans by Homo sapiens.

In discussions, we plan to raise three issues: 1) similarity and diversity in cultural changes to the Upper Palaeolithic
in various regions, 2) the relationship between such cultural changes and the geographic expansion by Homo sapiens,
and 3) the relationship between the social/cultural changes and the demise (or assimilation) of archaic humans.

Speakers
Kadowaki Seiji (AO1, Nagoya University)
Masaki Naganuma (A01, Hokkaido University)
Hiroto Nakata (AO1, Aoyama Gakuin University)
Jun Takakura (AO1, Hokkaido University)
Yutaka Kobayashi (BO1, Kochi University of Technology)
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Cultural changes associated with the geographic expansion of Homo sapiens: a view from Africa,

west Asia, and Europe

Seiji Kadowaki

University Museum, Nagoya University

Lithic industries at the time of Homo sapiens’ expansion from Africa into Eurasia (ca. 50-40 ka) show
diverse space-time distributions that do not simply indicate diffusions of “modern human cultures” from
Africa, through west Asia, into Europe. This contrasts to geographically patterned variations in the handaxe
technology in the Lower Palaeolithic according to the distance from its origin in Africa. The difficulty in
identifying such a cultural phylogeny itself may indicate innovativeness of Homo sapiens. However, it is
currently difficult to analyze this idea because the dearth of human fossils does not allow us to differentiate
between behavioral records of dispersing Homo sapiens and those by indigenous archaic hominins in
Eurasia.

Instead, I made tentative groupings of lithic industries in order to obtain insights into social
environments at the time of Homo sapiens’ geographic expansion into Eurasia. Table 1 classifies some of
the lithic industries in Africa, west Asia, and Europe, according to two aspects: the geographic extent and
the continuity from preceding lithic industries in the same area. Although this qualitative classification
needs to be quantitatively verified in future, it suggests a general pattern in cultural changes at the transition
from the Middle to Upper Palaeolithic (from MSA to LSA). The pattern starts with a phase of cultural
diversity that involved various changes in lithic industries at relatively small geographic scales. This is
followed by a later phase of cultural homogenization formed by wide regional distributions of similar
lithic technology. This pattern is observable in sub-Saharan Africa and the areas from west Asia to Europe
respectively.

The wide regional extent of similar lithic technology in the latter phase may have resulted from
increased social interconnectedness as Homo sapiens groups most likely expanded their distribution widely
in Eurasia by this period. It is more difficult to interpret how cultural diversity in the earlier phase is related
to the dispersals of Homo sapiens due to the scarcity of human fossils. Despite this problem, the overall
pattern in cultural changes suggests that the dispersals of Homo sapiens were not initially associated with
widespread cultural diffusions but with cultural diversity, which was then followed by regional cultural
homogenization. The supposed assimilation of archaic humans, including Neanderthals, occurred during
this cultural process. This correlation between biological and cultural evolutions might suggest that the
social environments that triggered cultural homogenization may also have been a contributing factor in

biological homogenization of humans.
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Table 1: Classification of lithic industries at the transition from the Middle to Upper Palaeolithic (from MSA to LSA)

Local (diversifivation) «+— Geographic extent — Regional (homogenization)

OLate MSA in East Africa (ca. 70-50 ka)

Africa QOTaramsan-Dabban in Northeast Africa (ca.
60-40 ka)
. @Emiran - OEarly Ahmarian (Ksar Akil
Wesl Asia by e 2 facies) (ca. 50-40 ka)
AChételperronian (ca. 4542 ka)
Europe

A Szeletian (ca. 45 ka-)

OLSA in East and South Africa (ca. 50-40
ka)

OEarly Ahmarian (Pointed Bladelet facies)
(ca. 40 ka-)

OProtoaurignacian (ca. 42-40 ka)

OEarly Aurignacian (ca. 40-38 ka)

High
Continuity
from
preceding
industries
Low

West Asia
@Bachokirian (ca. 45 ka-)
Europe  @Bohunician (ca. 48 ka-)
@Uluzzian (ca. 45-42 ka)

OEarly Baradostian (ca. 40-37 ka)

OAurignacian in the Iberian Penninsula
(after ca. 40 ka)

O: Most likely by Homo sapiens (some cases are based on fossil records)
@: Possibly by Homo sapiens (some cases with fossil records to be verified)
A Probably by Neanderthals (some cases are based on fossil records)

A Supposed to be made by Neanderthals
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Changes in the Paleolithic industries during the geographic expansion of Homo sapiens in eastern

Eurasia

Masaki Naganuma

Center for Ainu & Indigenous Studies, Hokkaido University

During the geographic expansion of Homo sapiens into Eurasia around ca. 50-40ka BP, archaic hominins
other than Neanderthals should have occupied large areas in Eurasia. This indicates that social relationships
between Homo sapiens and eastern Eurasian archaic hominin groups may have differed from that in
western Eurasia where Neanderthals constituted major indigenous population (particularly in Europe and
its neighboring regions). In fact, various features of Palaeolithic industries in eastern Eurasia indicate
behavioral diversity of Homo sapiens groups that expanded into various regions in Eurasia.

This presentation examines archaeological records from Altai (Southern Siberia) and China during
ca. 50-40ka BP. The former records suggest gradational changes of the Paleolithic technology, while the
latter almost no noticeable changes. On the other hand, personal ornaments and bone/antler tools that
are considered as proxies of modern behaviors in western Eurasia have been found in Altai and China.
However, it is still difficult to suggest a reliable pattern in the association between particular lithic
complexes and hominin taxons. For example, in Denisova Cave layer 11, artifacts indicative of modern
behaviors were found in association with archaic hominin, i.e., Denisovian. In addition, at Zhoukoudian
Upper Cave, Homo sapiens fossils and ornaments were recovered in association with traditional, local core-
flake (mode 1) lithic technology.

On the basis of such lithic technological continuity in eastern Eurasia, some researchers have
recently reappraised the multi-regional model for the origin of Homo sapiens. At the same time, there is a
possibility that local human populations were replaced by newcomers without leaving significant changes
in archaeological records. In the future, both scenarios need be verified by additional recoveries of human

fossils in association with artifacts.
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Changes in social behavior in the geographic expansion of modern humans: a view from the

Palaeolithic in the Japanese archipelago

Hiroto Nakata

College of Literature, Aoyama Gakuin University

In the examination of the replacement of Neanderthals by modern humans, some archaeologists and
anthropologists have proposed an idea that Neanderthals differed significantly from modern humans in
behavioral patterns, including adaptive strategies and subsistence activities. This idea has also put forth
a hypothesis that relates such behavioral differences to genetic and neurological mutations. However,
it is currently difficult to point out distinct behavioral differences between Neanderthals and modern
humans at the supposed timing of their replacement (i.e., 50-40 ka). A significant accumulation of the
behavioral elements that are often regarded as markers of modern humans occurred after their extensive
geographic expansion in the Old World. This archaeological observation indicates importance in examining
social environments formed by modern humans in association with their dispersals (see the Kadowaki’s
explanation of the purpose of this session).

What are the characteristics of social environments formed by modern humans at the time of their
geographic expansion? In this presentation, I will discuss this problem drawing on the Palaeolithic records
from the Japanese archipelago. Because it is difficult to deal with past societies and cultures directly in
archaeological data, I focus on two components indicative of social behaviors, i.e. raw material acquisition
and settlement patterns, which can be illustrated by a large volume of data in the case of the Japanese
Palaeolithic. These two aspects should provide us with insights into the social dynamism in the Japanese
Palaeolithic. Particularly, the study of lithic raw material is useful in understanding social networks
organized by the Palaeolithic inhabitants.

The interim results of this study suggest that Palaeolithic social networks in Japan, indicated by lithic
raw material distributions, followed complex dynamism including both expansions and contractions.
The Palaeolithic inhabitants exploited various raw material sources throughout the Upper Palaeolithic
period. Behaviors in the use of lithic raw materials varied greatly according to the distance from sources
to occupation sites, the way of transporting raw materials, and the locations where raw materials are
consumed to make stone tools. In addition, such behaviors are further related to the dynamism of settlement
patterns. Although the case in the Japanese Palaeolithic may not be directly related to the replacement of
archaic hominins by modern humans, it can provide a case of social formation achieved by modern humans
in the establishment of their occupation in new geographic areas. This aspect will be briefly compared with

the cases in western Eurasia.
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The peopling of the New World by modern humans: Implications for understanding cultural changes

and human colonization

Jun Takakura
Graduated School of Letters, Hokkaido University

In order to look for the origins of the first Americans, much attention has been focused on the search for
the earliest archaeological records in Kamchatka (Russia) and Alaska (USA). Needless to say, the Late
Pleistocene peopling of the New World by modern humans was executed without the mutual relationship
with the pre-occupied archaic humans. Undoubtedly, the colonizing modern humans formed the earliest
archaeological complexes in the New World. These findings may have significant implications for our
understanding of the relationship between cultural changes and process of human colonization. The main
aim of this review is to summarize the knowledge of the chronology and inter-regional variability of the
carliest archaeological complexes in Beringia during the Late Pleistocene, with relation to the peopling of
the New World. To address this issue, it is important to focus on the inter-regional variability of microblade

and non-microblade assemblages in Beringia.
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The replacement of Neanderthals by modern humans and the diversity in cultural transition

patterns: a theoretical perspective

Yutaka Kobayashi
Kochi Univesity of Technology

It is acknowledged that the Middle to Upper Paleolithic transition was concomitant with the spread of
modern humans into Eurasia. Interestingly, the transition pattern of lithic industries in this age is spatially
heterogeneous, showing varying degrees of continuity between before and after the transition depending
on localities. A compelling interpretation of the continuity is that the culture of the preceding species was
copied and assimilated by the invading species during local species replacement. However, the probability
that a cultural trait of the resident species spreads over the invading species depends in a highly complex
manner on factors like the invasion speed, preference of the invading species for the heterospecific culture,
the selective advantage of the trait, cultural innovation rate, among others. In this study, I construct some
simple mathematical models to see how various parameters affect the probability that inter-specific cultural
transmission occurs. Using the results of the analysis, I argue how we should interpret the spatial diversity

in the degrees of cultural continuity between before and after the replacement.
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Cultural processes in the Neanderthals-AMH replacement period

Yoshihiro Nishiaki
The University Museum, The University of Tokyo

Research project A0l approached the learning behavior of Neanderthals and anatomically modern
humans (AMH) from three angles: (1) that of a prehistoric cultural tradition, the product of learning, (2)
evidence found in individual sites, the places of learning, and (3) ethno- and experimental archaecology
that contributed to modeling of prehistoric learning behaviors. Based on the results of these investigations,
the research team has examined differences in the learning behaviors of Neanderthals and AMH, and the
potential role these differences might have played in the replacement of Neanderthals by AMH. In the final
year of this project, the team aims to synthesize the results of this multi-faceted approach, and present new
findings that will reveal further evidence concerning the replacement of Neanderthals by AMH. Particular
emphasis will be placed on the analysis of prehistoric cultural traditions.

Against this background, we have organized the focus of our further work into three categories. The
first involves a detailed investigation of the periods and regions in which the replacement or contacts of the
cultural traditions of Neanderthals and AMH took place. In other words, we will start by defining the stage
on which the replacement occurred. The second focus involves clarifying what happened to the cultural
traditions of Neanderthal and AMH during the replacement period. This research will help to explain
whether the replacement in a given region was entirely the result of group replacement, or the result of an
absorption and assimilation process following the social learning of the time. Finally, using the information
gathered, our attention will turn to discussing the different learning behaviors of the Neanderthals and
AMH, and how these differences influenced the former’s dramatic replacement.

This research plan is premised on the view that a discussion of the different learning patterns of
Neanderthals and AMH requires a behavioral comparison of the two groups, conducted during the same

period, and under the same environmental conditions.
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On the technological diversity of Early Upper Paleolithic complexes in Central Siberia.

Hirofumi Kato

Center for Ainu & Indigenous Studies, Hokkaido University

There are still unclear the of dispersal of Homo sapiens and the replacement of Archaic home, including
Neanderthals by Modern humans in the Central and Eastern Eurasia, due to shortage of founded human
fossil. However, anthropological finds from the mountain Altai, suggest the situation that there were plural
human groups co-existed at the same time of the period of replacement period. We should keep eyes on this
area’s trend.

On the other hand, regarding Upper Paleolithic complexes, the number of its sites has been increased
and shows its regional diversity compare to Middle Paleolithic complexes. It is after 30,000 years ago that
the number of sites increased in Siberia. Consider its geographical environment, this timing reflects the
activation of mankind in northern area, that is, human’s adaptation to cold district. In the Middle Paleolithic
stage, human activities are restricted to the certain area such as the Mountain Altai and surroundings of
Lake Baikal, but when it becomes to Upper Paleolithic stage, human activities recognized in other areas,
especially, Yenisei River basin in Central Siberia. This is one of the site complexes of Upper Paleolithic
stage and shows the technological diversity.

The technological diversity of Paleolithic complexes in middle Yenisei River basin in Central Siberia,
could be characterized in next points. (1) commonality with early Upper Paleolithic complexes from the
mountain Altai (2) development of bifacial projectile point tools, (3) emergence of micro blade reduction
technology (4) development of blade reduction technology. These technological factors are deeply related
with following Upper Paleolithic complexes in Siberia. Thus, important issue regarding these technological
factors would be to examine which timing these technological factors appeared, and what environmental
conditions and human life style relates.

As compared material for these lithic complexes from Yenisei river basin, we can represent ones from
Baikal Siberian regions in Eastern Siberia where is well investigated. Also it is very important to compare
with lithic complex in the Arctic Circle at N 71°.

The technological diversity of lithic complex could be understood as it reflects the diversity and
flexibilities of human adaptations. As the next step, we should consider general aspects of the background

of these technological diversity and its operational capability.
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Hunter-gatherers’ extended sociality and the foundations of innovative social learning

Hideaki Terashima

Faculty of Sciences and Humanities, Kobe Gakuin University

The role of learning in Homo sapiens is not only to acquire and reproduce the knowledge and skills of the
former generations, but to obtain the ability to produce new technologies and behavior that can lead to the
development of human life. Such type of learning, almost unique to humans, can be called ‘innovative
social learning’ in contrast to ‘conservative social learning’ that characterizes usual learning of non-human
animals. But how does such innovative social learning become possible in humans?

There would be no doubt about the strong sociality in humans. Many kinds of human sociality such
as living in a family, cooperation with other families such as cooperative childcare, cooperative work,
and food sharing make communal life of humans. Those are almost absent in other animals, even in
chimpanzees. In some cases humans seek sociality with objects other than humans such as animals, plants,
etc. Human social learning is carried out in a context filled with such extended sociality. My idea is that
from some time around the Replacement period, human sociality might have extended to cover natural
world, particularly animals, and such sociality has contributed to enhance modern human’s learning
capacity.

The evidence of such idea could be provided by various representations of splendid wild animals in
cave paintings. Also therianthropic paintings, sculptures and figurines would suggest a kind of human-
animal relationship other than hunter-game relationship. We can obtain evidence for supporting such ideas
in the life of contemporary hunter-gatherers.

These representations based on the idea of relatedness and the sameness between humans and animals
would have required corresponding cognitive ability such as cognitive fluidity or fluid intelligence, theory
of mind, meta-cognition, and so on. The human sociality and cognitive ability are in the positive feedback
relationship, and, I think, they brought about the development of human learning capacity. The idea of
relatedness between humans and animals cannot be just a fancy imagination but based on meticulous
scientific observation and deep understanding of animals as they are, and as well as introspection on

humanity itself.
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Learning behavior and its rate in Baka Pygmy children growing up in modern hunter-gatherer

society

Tadashi Koyama

Faculty of Humanities and Sciences, Kobe Gakuin University

The purpose of my research in this year is to present a comprehensive picture of learning behavior of
Baka Pygmy children who grow up in modern hunter-gatherer society (in the East Cameroon) from the
development of symbolic function.

Learning is self-organizing. As I reported in previous RNMH conferences, Baka Pygmy children
incorporated new objects that I presented to them. And they showed much flexibility on object substitution
in their play. Especially about 3 or 4 year-olds Baka Pygmy children had much interest that objects
and could incorporated those objects with their schemas. And they could collect and match one picture
with a similar figure that was depicted objects they had not seen and gone through that. They could use
representation of objects in new object realization by matching with those in achieving the tasks.

On considering learning ability we need to speculate how children attend to peoples and to objects.
Also we need to specify the rate in acquisition of knowledge. Child’s learning is a system inter-related
among components (Smith & Samuelson, 2003). The author will present these components in learning of

Baka Pygmy children and their inter-related development as s system.
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Sachiko Kubota
Graduate School of Intercultural Studies, Kobe University

In a symposium held in December last year, I organized a panel on the topic of emergence of the ‘art’.
David Lewis-Williams wrote in his book, “The Mind in the Cave”, about an explosion of creation
happened at the time of replacement, and posed the question “Why Homo sapiens produced arts?’(Lewis-
Williams2002). His hypothesis was that “Difference of the levels of Consciousness” enabled the production
of art for Homo sapiens. He developed this idea based on the study of Edelman (Edelman 1992).

Edelman considers that me ‘consciousness has evolved biologically’. And he made a distinction
between ‘primary consciousness’ and ‘higher-order consciousness’ (Edelman 1992 :187). Almost all the
mammals have primary consciousness. But only Homo sapiens acquired higher-order consciousness,
and importantly, it came with the evolution of language. This consciousness made possible for Homo
sapiens to conceive social self, and concept of past and future, according to Edelman. Based on this idea,
David argued that the origin of art made possible by recollection and socialization of personal visions such
as dreams or state of altered consciousness. Homo sapiens remember it and try to visualize them, which
appeared as ‘arts’ in cave or the figures .

Inspired by these discussion, I questioned why are Aboriginal Arts so impressive for us in previous
paper. Bark paintings and Acrylic paintings are started to be produced for commercial purpose from 1970s.
And they came to be acclaimed very high profile as ‘arts’ by 1990s. My tentative conclusion is that they are
impressive because it is not an expression of personal creativity but of altered world; Dreaming.

And in the paper presented in March workshop, I argued about Aboriginal art in slightly different
perspective, focusing on ‘Abstraction’. In 1990s majority of Aboriginal paintings have changed their
styles to abstraction. In those changes, there were innovators and followers. In the paper, I looked into the

changes to examine cultural transition.
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The skills of reading nature by mimic and imitation

Kaoru Imamura

Faculty of Economics, Nagoya Gakuin University

In learning, especially in social learning, imitation is the most important mean. To understand the
characteristics of learning the skills of foraging, my research in 2013 focused on learning behavior by
mimic and imitation of the San, hunter-gatherers in the Kalahari desert of southern Africa.

San adults and children were active mimickers. In the context of entertainment, when they were in
camp they 1) impersonated others to describe their characters, 2) re-enacted their own experiences, and 3)
mimicked animals’ behaviors and calls. The San people performed imitations in camps, and while hunting.

When they found animal footprints and feces in the bush, they imitated the animal’s movements when
making the footprints and defecating. They guessed the animal’s age and sex from the size of its footprints,
described where it must have come from, where it likely went, and what it did there. They carefully read
footprints around the animal traps they had set. They walked along these footprints in order to reimagine
the animal’s activities and understand its state of mind. When following an animal that had been hurt, they
took a rest, so they were better able to identify with the animal when tracking its footprints.

In San society, adults as well as children enthusiastically performed imitations of these activities as
entertainment, and in doing so strengthened their skills as hunters. Not only men but also boys and women
hunted animals by using snares. To get technique for traps children must know the behavior of animal and
which vegetables animal eat. They learn skills of ‘reading nature’ by hunting and gathering.

The foraging strategy of the Neanderthals is supposed to have centered around large animals. On
the other hand, the tool manufacturing industry of early modern humans have shown a clear trend to the
diversification of food items, which shows the development of cognitive capacity on their environment and
food resources, i.e., nature. The innovation of the skills of ‘reading nature’ might have occurred in modern

humans.
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Mechanism of Meta-learning:Teasing as the Device for Training Children in Canadian Inuit Society

Keiichi Omura

Graduate School of Language and Culture, Osaka University

Modifying the hypothesis of ‘cumulative cultural evolution’ proposed by Tomasello according to the
Bateson’s model regarding the evolution of learning, we can build up the following hypothesis about the
difference in learning ability between Neanderthals and modern humans:

If there is any one difference in learning ability between Neanderthals and modern humans, it is the
ability of meta-learning (corresponding to Learning III in Bateson’s model), which is the foundation of
‘individual or collaborative creation;’ that is, the driving force of cumulative cultural evolution. Thus,
Neanderthals most likely acquired the ability of cultural Learning (corresponding to Learning II in
Bateson’s model), which enabled them to preserve their styles of problem-solving. On the other hand,
it might be supposed that they lacked the ability of meta-learning, that is, the ability to make creative
modifications to preserved styles of problem-solving, with the result that they might not be able to fully
operate cumulative cultural evolution and thus were conservative in their techniques of stone-crafting. In
this sense, Neanderthals might have acquired but perhaps were strictly bound by their cultures.

If this hypothesis is accepted, it might be safely inferred from Tomasello’s model that Neanderthals
acquired the ability to understand conspecifics as beings that have intentional and mental lives like their
own, because Tomasello pointed out that the ability of cultural learning is based on the ability to understand
the intentions behind the behaviors of others. In this sense, Neanderthals might be considered to share
the ability of ‘theory of mind” with modern humans. On the other hand, it could be safely inferred from
Bateson’s model that only modern humans acquired the creative ability to objectify, manipulate, and change
what is already learned via cultural learning on the basis of a ‘theory of mind,” because Bateson pointed
out that meta-learning is based on the ability to objectify, manipulate, and change the existing styles of
problem-solving, which are learned as unexamined premises through cultural learning.

In short, the most important species-unique ability of modern humans might be the creative ability
to objectify, manipulate, and change the relationships between their own culture as unexamined styles of
problem-solving and their surrounding environments. Modern humans acquired this creative ability so that
they could fully operate cumulative cultural evolution and thus develop their species-unique cognitive skills
and products. Then, how this creative ability of meta-learning unique to modern human is learned?

In order to understand the learning process of this creative ability of meta-learning, I conducted
ethnographic field-research on the learning process of Inuit children at Kugaaruk, Nunavut, Canada,
between 8th and 27th of March in 2011, between 12th and 27th of March, and between 6th of August and
28th of September in 2012, between 18th and 28th of March in 2014. This year, I will continue the research
and analyze the data concerning the interaction between adults and children, which is the most important
medium of cultural transmission in modern human’s society, to examine the following two learning
processes.

1) Analysis of the interactions between adults and babies (from age 0 to 3 or 4) in order to understand the
process, in which babies learn to understand the intentions behind the behaviors of the others.
2) Analysis of the interactions between adults and children (from age 3 or 4 to 13) in order to understand

the process, in which children learn to objectify their own conventions.
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Tools as expanded hands

Nobutaka Kamei

School of Foreign Studies, Aichi Prefectural University

As one of the factors of the replacement of Neanderthals by modern humans, it is considered important
that there were differences between them in the aspects of inventions, sharing and transmissions of skills to
manage their environments. Especially, hands and tools that expand functions of human hands are essential
considering their abilities of management of environments and resource use.

I collected and classified data on tools of the world in the National Museum of Ethnology and the
National Museum of Japanese History and examined functions of hands that have been expanded by these
tools (Table).

These results show not only (1) the variety of anatomic functions of human hands, but also (2)

cognitive orientations with which human desire to

change their environments. Table: Functions of hands and tools as expanded hands
It seems to be important to analyze the  [gunctions of hands Examples of tools
functions of Neanderthals' hands and their  |peating club
cognitive orientations on the environments with crashing mallet
archeological evidences and to compare them | pushing baren
with those of modern humans. digging hoe
Through this research, it became obvious that | leveling rake
humans created pieces that imitated the shape of | collecting broom
hand (maniform lucky charms etc.). They are | covering bag
not tools as expanded hands, but the objects for | transporting pail
religious and magical use. Also, it seems to be |'adling dipper
interesting to collect and compare toys that are hanging fishing rod
. inchi hopstick
created for non-productive purposes. prchng chopsticks
twisting screwdriver
cutting knife
References .
. ) stabbing fork
Collections of the National Museum of Ethnology 5
) ) plucking plectrum
and the National Museum of Japanese History rubbing scrubbing brush
Suzuki, Ryoji. 1994. Brain within the hand (in - T
stirring cocktail stirrer
Japanese). Tokyo: University of Tokyo Press. rowing oar
Leroi-Gourhan, André. 1965. Le geste et la avoiding umbrella
parole. Paris: Albin Michel. fanning fan
showing flag
writing pen
stroking brush
scratching toothpick
combing comb
inserting shoehorn

List made by the author with the observation of the collections of the
National Museum of Ethnology and the National Museum of Japanese
History.
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The learning in collaborative action

From the relationship between children on art works

Eiko Yamagami

Faculty of Sciences and Humanities, Kobe Gakuin University

Purpose

From the beginning of this project I had examined several abilities of children regarding to learning
through art works. Although objects of this study are basically Baka-pygmy children, hunter gatherers, I got
the data of children in developed societies such as Japan and US as preliminary tests in 2010. Moreover, I
found the individual adjustability, creativity and resilience of Baka-pygmy children, through the art works
such as drawing and collage in 2011. Thus, I had focused on the individual ability. In 2013, I shifted the
focus from individual to group, in which they interact each other or/and adults intervene in them. In 2014,
I am approaching at children in developed societies again, so as to integrate the data I got and complete
my study. That is, Baka-pygmy children, hunter gatherers are exactly Homo sapiens, but their traditional
life style looks similar to the Neanderthal one. Therefore, when I compare the two children groups through
art works, I might find similarity and difference between them. It hopefully is leading the suggestion of

human’s learning ability.

Participants and Procedure

I am using the same procedure to children in developed societies as Baka-pygmy children in Cameroon
in 2013. That is, small groups of them consisted of developmental stage and sex participated in the art
activities. First, each group was asked to draw with the direction “Please draw what you ate yesterday”,
“Draw yourself at that time”, and then “Draw the person with whom you ate” orderly. Second, while I
showed a piece of sketchbook, the direction “This is your house. Please cut, paste photos and complete
with your favorite things” was addressed. After performance I am considering the results of the creating

process and products.
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Fujisawa, K.K., Yamagata. S., Ozaki, K., & Ando, J. (2012). Hyperactivity/inattention problems moderate
environmental but not genetic mediation between negative parenting and conduct problems. Journal of
Abnormal Child Psychology, 40, 189-200.
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Psychological learning model of the Neanderthals.

Juko Ando
Faculty of Letters, Keio University

A psychological learning model of the Neanderthals is hypothesized by interpolating on a genetic,
evolutional and developmental continuity between existing chimpanzee and modern human.

To what extent did the Neanderthals acquire “Theory of Mind”? Rapid growth in infancy and bigger
brain which characterize the Neanderthals are similar to developmental trajectory of autistic children
who tend to be macrocephalous. Our twin research (Fujisawa et al., 2012) showed that growth speed of
head circumference in the first year of life and socio-cognitive ability (reversed scale of autism) at 18
months of age are negatively correlated genetically. This result indicate there is a genetic foundation which
might be related to an evolutionary connection of brain development to hominid ancestor (especially the
Neanderthals) and modern human. If the Neanderthals had similar psychological characters as autistic
modern human such as a lack of ToM and repetitive behavior, they could not imitate but only emulate other
person’s behavioral outcomes and had no teaching based upon understanding of other person’s intention by
ToM.

If the Neanderthal’s receding forehead and low/flat brainpan was related to working memory
responsible for cognitive executive functions, its capacity was greater than that of chimpanzee (probably
one) and less than that of modern human (three or more), that is “two”. That means that they could
manipulate and integrate only two pieces of information simultaneously. Although the cognitive ability by
only two mental spaces looks inferior to that of modern human, it could hierarchically accumulate multiple
information processing by automatizing the combination of two information and making one space vacant,
which might lead to complex tool making skills in the Neanderthals..

In order to locate the Neanderthals’ cognitive ability in terms of Piagetian developmental model
compared to chimpanzees which are at sensory motor period and modern human which are at concrete
and formal operational period, hunter-gatherer people’s cognitive abilities were measured by Raven’s
Progressive Matrices, the standardized cognitive test tapping abstract, formal, analytic thinking, They did
not tend to show analytic way of thinking on this test, which might be located in pre-operational period.
This results leads to the speculation that the Neanderthals were at the beginning stage of pre-operational

period which is characterized as self-centered and irreversible manipulation of mental representation.
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Research proposal in 2014 (fiscal year): Social learning and the environment in the central Kalahari

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

I have investigated how an experienced hunter of the Glui/Gl|ana, two groups of San, displays directional
markers by deploying various semiotic resources, particularly postures, gestures, and grammar, to the
participants of interaction at the point of action. Furthering this perspective, in this academic year, I will
re-analyze some of my data on spacial movements among the GJui and Gjlana, and thereby consider how
the social learning is associated with the environment. Their moving strategy is complemented by a multi-
scaled integration of folk knowledge that enables them to acquire ample bush food by moving frequently
and flexibly within their immense living area, now encompassed by the Central Kalahari Game Reserve.
When they move through the bushveld, they sometimes mark the environment. For instance, a hunter
tracking an animal may leave twigs on the ground to communicate the direction of his movement to his
followers. However, these modifications to surroundings are limited primarily to simple, practical signs
and rarely reach the systematic articulation of sacred significance, such as shrines in Amazonia. This is
because they are oriented to attuning their acute senses to the complicated spatiotemporal structure of their
surroundings rather than to trying to control nature through grasping its entirety. For the Glui and Gl|ana,
nloo (translated as “land”) refers to a particular place in which a variety of cultural meanings operate. The
cultural meanings are continuously constructed via unfolding social interactions embedded in the natural

environment.

65



RT VTN =NDIA T AT — ERELRE
Y ELY R EDPFEHENADILBDOMN] : 201445 FEWFE5 b

HLIPAARER
ALHRE R ER B PR ERADFTE b

20134E I, A AV — VHRIEREMN O PFEFER IRET 2 €7 S —RHRERDOT-Eb D
HFxXr 7 75ﬁ@ﬁﬁkkﬂ%%ﬁﬁ%ﬁotoit\tF(ﬁikﬁ‘ﬁtl/2)®7
A7ERAPM)—ZICICRT VY TNAY —IVOREAH RELEZEZEL TR TV TAI—NLD T
A7EARY—IZDOWTEZLNE Y A2 L7z GElIZAOHEERIMEFE LS E I Nk
V),

20144E X, A AN —VIZBI 2 RHERERZ R E L7 4 — )V FREZMEET % & [HIF
W R T VTN = VOFHSCHITDO TR X —RFROM Z MK L 722 2 2L — a2 v 21T,
FTYTNI—=NDIFIATEAIY =2 I ST D, 2TV TNY —VDEE RS — i3y
EXZVREIFRZSTED, 74 7R MY —DEOLOFEHBEN ., DOFEIES 5 ITITFHEE
FETEOAERE EAR L 7 &) Rt TR L, BEEATREEIC DWW GER T 5,

FWEHE 2328 5,
1. BEROFMMRERDEFY A4 XL NS
- 1 XV — v OFEME S LA B A ATHERER L BHROER I io~ vy ¥V 7
2. BURDOIHIRER O, RE TGS & REFBIFR ¢
- BakaDFL40 R & REBLOATE) 2 @155 U, B WATHE), $ZFLINEE K BRI 2 Glik T %,
- BEF O B ARGHI & BIEYOFERZ T\, KEBINEZHEET %,
3. RTVTINY—IVDRELELEFTA 7EALY —
SIHBRER DO RIEBI O =2 L X — a2 A b FFRUEENICHER T 2R 2 RXR—2A L LTHRT
VIENY = VDI RINF —NEREHET S,
< SMBWIRE A 8= b ARG IO W TR WA O SCEFAE 2 170, IR Z T 2,

66



Life history and nutritional ecology of the Neanderthals: FY2014 Research Plan

Taro Yamauchi

Graduate School / Faculty of Health Sciences, Hokkaido University.

In the FY2013, we conducted a behavioral survey on the Baka hunter-gatherer children living in semi-
settled villages in Cameroon and a demographic survey in the research area (four villages). We also
proposed possible scenarios of Neanderthals’ life history based on that of modern humans, considering
estimations and assumptions about nutritional physiology and ecology of Neanderthals (see the FY2013
annual report of the A02 team in detail).

We will continue to do fieldwork on the Baka hunter-gatherers and examine the life history of
Neanderthals by simulations considering energy costs of their hunting, gathering and walking activities. We
attempt to verify the hypothesis that differences in life history between Homo sapiens and the Neanderthals
caused differences in cognitive ability and development of mind and, finally, differences in learning

capacity and learned behaviors between the two populations.

Research Topics
1. Group size and population structure of a hunter-gather population
+ Mapping the distribution of settled villages of the hunter-gatherers and neighboring agriculturalists
covering a widespread area including the research sites.
2. Childcare activities and mother-infant/child relationship of modern hunter-gatherers
+ Observe daily activities of infants/children and mothers focusing on childcare activities, lactation
(breast-feeding) and weaning.
+ Anthropometry (e.g., height and weight, etc.) and dietary survey
3. Nutritional ecology and life history of the Neanderthals
« Estimate the daily energy budget (intake vs. expenditure).
+ Deduce energy requirements for the Neanderthals on the basis of the energy expenditure on hunting
and gathering activities and the time spent in these activities.
+ Develop a hypothesis on the relationship between adolescent growth spurt and creativity by

bibliographic survey in wide academic fields
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Factors limiting the number of independent cultural traits that can be maintained in a population

Laurel Fogartyl, Joe Yuichiro Wakano®, Marcus W. Feldman', and Kenichi Aoki’
" Department of Biology, Stanford University
? School of Interdisciplinary Mathematical Sciences, Meiji University

* Organization for the Strategic Coordination of Research and Intellectual Properties, Meiji University

We obtain the theoretically expected number of independent cultural traits at equilibrium in a population
where one of four modes of social learning—random oblique, best-of-K, success bias, or one-to-many—
is practiced by its members. Cultural traits can be classified as simple or complex, depending on the ease
or difficulty of acquisition by social learning and innovation. The number of simple cultural traits may
saturate as population size increases, in which case a statistical association between the two variables is
not predicted. At smaller population sizes, there is a major effect of the mode of social learning on the
number of simple cultural traits. By contrast, the relation between the number of complex cultural traits
and population size is approximately linear and almost identical for all four modes of social learning. We
suggest that empirical studies of statistical association between number of cultural traits and population size

should distinguish between simple and complex cultural traits.
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Cultural evolution and Evolution of life-history strategy: Optimal learning / developmental schedule

for an individual / a group

Joe Yuichiro Wakano

School of Interdisciplinary Mathematical Sciences, Meiji University

Culture is inherited by social learning and improved by individual learning. For cumulative cultural
evolution, social and individual learning should be performed in this order in one's life-history. The learning
schedule plays a large role in cultural evolution.

Previous theoretical studies have shown that cultural evolution is expected if optimal learning schedule
for a group is adopted. In contrast, the opposite prediction is derived if optimal learning schedule for an
individual is adopted. This is because culture or knowledge functions as public goods, forming a free-rider
problem. In reality, a population is not a set of neither fully competitive nor fully cooperative individuals.
We continue to study what kind of life cycle accelerates cumulative cultural evolution.

Most previous works in this field have neglected developmental stages of brain (and body). In general,
human development is said to consist of 5 distinct stages, i.e., infant, childhood, juvenile, adolescent and
mature stages. Individuals in different developmental stages might show different quantity and quality
of learning. In order to explain learning schedule by evolutionary models, it is necessary to take into
account the developmental restrictions which is presumably genetically determined. We aim to construct
and analyze mathematical models that supplement this story: optimal development schedule of brain (and
body), optimal learning schedule given available resource at each stage (brain) and the resulting cultural

dynamics across generations.
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The mechanisms of cultural accumulation via art: Social survey on HANARART.

Shiro Horiuchi
COC Promotion Office, Yamagata University

In order to clarify the reasons of why the modern humans had engaged in the hard works of arts such as
rock paintings, this study did social survey on HANARART, the art festival in Nara prefecture, Japan.
Since HANARART is not so large, we could gain primitive idea of why artists and supporters engaged in
the arts. The author interviewed with leaders of local communities or NPO. Although they had conflicts
about the meanings of arts, they could have gained cooperative relation within and between communities
or NPO through the events of HANARART. The author analyzed the data of questionnaire surveys on the
artists. The artists who had frequent communication with audience more likely had positive impressions on
HANARART. On the other hand, the artists who had good communication with local communities or NPO
more likely had positive wills to attend the next HANARART again. Therefore the reason of arts is still
not clear in the context of the present Japan. However we can say that arts promoted cooperative relation
among individuals within and across the boundary of local communities. These also likely had contributed

to cultural accumulation in the age of the Replacement.
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Reconstructing the distribution of Neanderthal and Modern Human in time and space in relation to

past climate change
Minoru Yoneda', Ayako Abe-Ouchi’, Yusuke Yokoyama®, Hodaka Kawahata®, and Takashi Oguchi’

" The University Museum, The University of Tokyo
* Atmosphere and Ocean Research Institute, The University of Tokyo

? Center for Spatial Information Science, The University of Tokyo

In order to accomplish our project B0O2 relating to climate change and human reaction in this FY2014,
we will finally combine all achievements from geophysical, geochemical, and geographical information
studies. The geophysical team has applied their atmosphere-ocean combining global model (MIROC) for
Heinrich Event 4, involving horsing experiments which is able to make a very similar climatic response to
the emergent cooling events in the Late Pleistocene (Heinrich events, Dansgaad-Oeschuger cycles, etc.)
Additionally, the geophysical model have been extended to reconstruct past vegetation, which will give us
more direct information about the impact of global climate change on the human activity.

The ecological niche model including MaXEnt and GAAP have been applied for some archaeological
setting including Near East, Europe and Japan, to extract the common environmental features which
affected on the distribution of human populations. Some methodological improvement was required to
overcome the rough solution of archaeological chronology. We will cover the series of chronometric
data into the probability distribution in time. We will add the information of archaeological sites without
chronometric data to evaluation more realistic distribution of specific stone industries. Now we can use our
geophysical results of past climate distribution for this model to understand the difference in the reaction of
modern and archaic humans against sudden climate change in the Late Pleistocene.

In the course of application of ecological niche model to archaeological data, we found our
archaeological data is too rough to extract the effect of sudden cooling event around 1500 years. Hence,
we developed a new method to collect old data into more reliable data with reasonable uncertainty. This
method will apply to all chronometric data in NeanDAT DB. Then, the archaeological database established
by A0l project will work on the same framework with NeanDAT DB. This system will make archaeolgists
possible to analyze stone industries in more reliable distribution in time and space. Some specific joint

project to evaluate the chronology of specific regions and industries have already started.
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Obrochta, S.P., Miyahara, H., Yokoyama, Y., and Crowley, T.J., 2012. A re-examination of evidence for
the North Atlantic “1500-year cycle” at Site 609. Quaternary Science Reviews 5523-33. http://dx.doi.
org/10.1016/j.quascirev.2012.08.008

Obrochta, S.P., Yokoyama, Y., Morén, J., and Crowley, T.J., 2014. Conversion of GISP2-based sediment
core age models to the GICCOS extended chronology. Quaternary Geochronology 20(0) 1-7. http://dx.
doi.org/10.1016/j.quageo0.2013.09.001

Crowley, T.J., Obrochta, S.P., and Liu, J., in press, Recent Global Temperature ‘Plateau’ in Context of a

New Proxy Reconstruction, Earth’s Future.
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Regional last glacial climate synthesis for the Eastern Mediterranean

Stephen P. Obrochta, Yusuke Yokoyama, Hodaka Kawahata

Atmosphere and Ocean Research Institute, The University of Tokyo

From this year we hope to obtain the needed pollen data from the Levant region to begin quantitative
analysis, using our age model updating function (Obrocha et al., 2014) to prepare the data by creating
consistent age models for the different sediment cores from which the pollen records have been generated.
If pollen data are not available to us, we will instead use different records, such as Israel speloethems and
available marine data, those these data may be more complicated to interpret as terrestrial environmental
change. The first step will be to identify the areas over which the steepest climatological gradients are
located. MIROC model results will be useful for this. Then we will group sites into general areas that
exhibit similar hydrological characteristics before calculating regional composites (e.g., Crowley et al., in
press). As there is significant uncertainty in many of these records, the effects on that uncertainty in any

reconstruction will be quantitatively determined (Obrochta et al., 2012).
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Developing Remains Database Utilizing Bibliographic Database

Hirohisa Mori

Office of Virtual Resources, International Research Center for Japanese Studies

Our purposes for constructing the bibliographic database are not limited to searching for literature itself. We
have another purpose as well; full-text data of bibliographic materials contain large volumes of descriptions
of facts and figures, and we want to be able to browse such information systematically as well. In case of
remains in particular, the actual sites may be lost during archaeological excavation, and descriptions of
remains in bibliographic materials thus carry significant weight.

Towards this end, as part of our study of applications of the bibliographic database, we are working
on design and development of systems used to organize and deliver information focusing on remains. We
focused on monograph figures and photos in the paper and attempted to design the system to extract and

format as much information on remains as possible from the bibliographic materials.
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Refinement and error evaluation in the endocranial reconstruction for some fossil skulls of

Neanderthals and Homo sapiens.

Daisuke Kubo', Osamu Kondo', Naomichi Ogihara®
" The School of Science, The University of Tokyo

* Department of Mechanical Engineering, Keio University

We aim to compare the cerebro-cerebellar volume ratio (CCVR) of the Neanderthals with that of modern
humans with an assumption that CCVR should be related with some aspects of cognitive abilities.

In FY2013, we devised a method for estimating CCVR from fossil skulls based on MRI data of
living human subjects, and then we applied it to some Neanderthal and Middle Paleolithic modern
human endocasts which were tentatively reconstructed. The preliminary result showed that Neanderthals
have relatively small cerebella, while the CCVR of the earlier Levantine Homo sapiens specimens are
comparable to the living human sample. However, since the reconstruction of missing/damaged portions of
these fossil crania is far from the best, the difference of CCVR must be finally tested by using more reliable
endocranial reconstructions.

In FY2014, we reconstruct the missing portions of these fossils by using two alternative methods.
The first one is mainly based on manual restoration with 3D-printer model and modeling clay, which we
applied for Qafzeh 9 previously. The second one is a mathematical method based on homologous modeling
and a reference sample of modern human endocasts. After we confirm the plausible error of reconstruction
by comparing these results, we finally test the difference of CCVR between the Neanderthals and modern

humans.
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A Method for Extracting Endocast Surface from X-ray CT Volumetric Data of Crania

Takashi Michikawa', Hiromasa Suzuki’, Yasushi Kobayashi’, Naomichi Ogihara* and Masaki Moriguchi’
' Center for Environmental Innovation Design for Sustainability, Osaka University

* Department of Precision Engineering, The University of Tokyo

* Department of Anatomy and Neurobiology, National Defense Medical College

* Department of Mechanical Engineering, Keio University

* Department of Information Engineering, Chuo University

Endocasts provide information to estimate brain shapes. Polygon models for endocast surfaces were
generated from X-ray CT volumetric data of fossil crania. However, standard automatic methods for
extracting polygonal surfaces from X-ray CT volumetric data, such as iso-surfacing methods, cannot be
used and thus tedious, time consuming manual work is required. This problem is critical for researchers
attempting to study many endocast shapes. In this study, an algorithm is developed to automatically extract
endocast surfaces.

The problem setting is to find a large hollow volume of background voxels surrounded by a cranium.
Unfortunately this volume is not closed and cannot be extracted by using a simple labelling procedure. In
this study, a series of procedures are developed. First, a distance field of a cranium (Fig. 1 (b)) is computed
(Fig. 1 (b)). Then Watershed algorithm is applied with two kinds of seed regions; region of voxels of large
distance values (core portion of the hollow region) and corner voxels of the entire region of the volumetric
model (Fig. 1 (¢)). Then the Watershed algorithm separates the hollow region (Fig. 1 (d)). Finally, a
polygon model of the surface of this hollow region is extracted (Fig. 1 (e)). This total process can be

conducted automatically given some appropriate threshold values.

(a) (b)

(d) (e)

Figurel Mapping problem of semi-landmarks (Red: landmarks and Blue: Semi-landmarks)
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Functional Brain Mapping of modern humans: Neural basis of joint attention as a base of prosocial

behavior

Norihiro Sadato' , Hiroki C. Tanabe’
' National Institute for Physiological Sciences

* Graduate School of Environmental Studies, Nagoya University

We assume that ability of social cognition is one of the key factors to divide the fate of Neanderthals and
Homo sapiens. We promote the exploring the neural mechanisms of social ability. Especially, we emphasize
the significance of ‘bidirectionality’ and ‘simultaneity’ of the social interaction in terms of understanding
social ability, and developed dual functional MRI system which allows us to measure brain activity of two
interactive person simultaneously. The results from our fMRI studies showed that right inferior frontal
gyrus (IFG), inferior and superior parietal lobules, fusiform gyrus, cerebellum VI was activated in both
initiative and responding to joint attention condition. In contrast, dorsal parieto-frontal region, superior
temporal sulcus (STS), and cerebellum VIla and Crusl was activated in responding to joint attention.
Moreover, we found that inter-personal neural synchronization appears first in posterior middle temporal
gyrus then extends to right STS and IFG.
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Neural correlates of coping strategy for boredom and its relationship with creativity and learning

ability

Motoaki Sugiura,

Institute of Development, Aging and Cancer, Tohoku University

Boredom is a negative feeling, which is felt when we lose meaning in an act or situation, during repeated
presentation of a stimulus or performance of a task. Our behavior when bored is a coping strategy to change
such an external or internal situation (i.e., our own mental state). In this functional MRI (fMRI) study,
we investigate the neural correlates of boredom-coping strategies using 46 healthy subjects. In the MRI
scanner, the subjects alternately performed an Appreciation task, in which they viewed a visual stimulus,
such as a photo or picture (4s), and an Evaluation task, in which the subjects rated the degree of boredom,
using four-grade scaling. When the subject selected 1, 2, or 3, in an Evaluation task, the same stimulus was
presented in the subsequent Appreciation task. When the subject selected 4, the subject could see a new
stimulus at the probability of 50%. In the Appreciation task preceding the first and second or later selections
of 4 for a certain stimulus, we assumed the neural responses were affected by the strategies of changing the
external situation (i.e., stimulus) and internal situation, respectively. Neural activity related to boredom-
coping strategies, irrespective of the situation change (i.e., internal or external) was identified in the medial
prefrontal cortex, anterior cingulate cortex, right frontal pole, and posterior cingulate cortex. The known
roles of these regions in simulation of future events, suggests the potential importance of boredom coping

in the explanation of the creativity and learning ability of Homo sapiens.
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Analyses for neural and structural bases of motivation to learn and fatigue

Kei Mizuno
Pathophysiological and Health Science Team, RIKEN Center for Life Science Technologies
Department of Medical Science on Fatigue, Osaka City University Graduate School of Medicine

The difference of learning abilities is expected to be demonstrated by elucidating the brain regions involved
in social and individual learning of the modern humans using neuropsychological methods and comparing
the differences of brain regions between them based on the reconstruction of fossil of ancient human brain.
For the first of study, the study project of RNMH is focusing on the neural bases of imitative learning in
social learning and of learning control (enforced learning) in individual learning. In addition, in individual
learning, social rewards, such as acceptance and acclaim from the significant others, are setting as a
reinforcement factor for learning, and a verification model of the effects of social rewards on learning are
suggesting. In the present study, I set motivation to learn and fatigue resistance as another reinforcement
factors for learning. The aim of the present study is to clarify the neural bases associated with the enforced
learning affected by motivation to learn and fatigue resistance using functional magnetic resonance imaging
(fMRI). Our previous studies revealed that the brain region involved in motivation to learn is the striatum;
fatigue, which is inextricably linked to motivation to learn, induces the decrease in striatal activation, and
the medial prefrontal cortex is related to emotional control such as motivation and fatigue sensation. When
I investigated the individual differences in modern human’s brain morphology, gray-matter volumes in
region of interests related to motivation to learn and fatigue, the volumes of temporal cortex and prefrontal
cortex of adults were associated with the extents of motivation to learn and fatigue, respectively. In this
conference, I also report the association between gray-matter volumes of children and adolescents and
motivation to learn or fatigue. Both morphological and functional comparisons of these regions between
modern and ancient humans would be expected to help elucidate differences in learning abilities between

them.
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RNMHE-iii: The Replacement of Neanderthals by Modern Humans initiative to integrate information
(Part 2)

Yasuhisa Kondo

Center for Research Promotion, Research Institute for Humanity and Nature

The Steering Committee of the Replacement of Neanderthals by Modern Humans (RNMH) project is
operating the RNMH-iii (RNMH initiative to integrate information) project to form a repository of the
vast amount of data created through RNMH research projects (Kondo et al. 2013). The core component
of RNMH-iii is an online bibliographic data center named “RNMH-DC” (http://www.koutaigeki.org/rdb).
As of the end of March 2014, approximately 2,700 records of bibliographic information associated with
RNMH had been input and crosschecked, and an IRI (internationalized resource identifier; also referred to
as URI, or uniform resource identifier) attached to each record. The bibliographic information of the project
outcomes—such as books, journal articles, conference proceedings, and annual reports—will be added to
the RNMH-DC by the second international conference at the end of November 2014.

The RNMH-iii project is expected to form a holistic knowledge base for RNMH. The research
of RNMH involves diverse disciplines; including physical and cultural anthropologies, archaeology,
climatology, cultural evolution sciences, and brain sciences. It is noted that there are frequent updates by
a number of international research teams in most of the disciplines. Therefore, it would be difficult for the
latest data from all related topics to be included when preparing for the publication of the final phase of the
project. RNMH-DC is expected to facilitate such information gathering.

The RNMH-DC is a scientific data repository because it is designed to form a knowledge base for
a new field of research. This type of repository has recently been developed by a number of research
institutes and research domains. The future plan of the RNMH-iii will be presented by the end of the
project.

A demonstration of the RNMH-DC will be held at the poster hall during the conference. It will be
a good opportunity for project members to try the system, and to discuss the further improvement and

development of the RNMH-iii project.

Reference

Kondo, Y., Y. Marukawa, T. Oguchi and T. Akazawa (2013) RNMH-iii: The Replacement of Neanderthals
by Modern Humans initiative to integrate information. In: H. Terashima (ed.) The 8th Conference on
Replacement of Neanderthals by Modern Humans: Testing Evolutionary Models of Learning, pp. 55-
57.

97



L3I 7 YLD © ZERYEE 2D TIHA < Bt ASZEEL ~D3RIR

P Hhek—
ol A YA

I IV, VY7 v MU OB & BRE S N A BB TR - TRRECAINRRERIC X o TR
#IN, FOEOWE Tl EBIHARRREICES T o Tws, =27 v uicBb % 8k
PARRAEIZAIS ~ S5 HEHID H VI T %, 7% —)L - THXLHEETIE, =3 7 v AsEfc
T2 ABAEDFRE - YEZ VY ADREE R T EREINTVE, 7F 27 AV EETDH,
I3 VAMBECEEY) NMELE D3, B - Y EL Y ZDREIPENEI B E T 5 L vwbi
TWLA2S, Wil & HHETIZ L T, THETIE, = 3 7 v aHSRRICHE> THElY — X3+
Z2EBHOENT VDS, ZORETIR, T 37 bR - PR REE 2 8 5 LIk,
JRAHBIE R EHED TN ) T v AL E DRI BET 5 2 LT ko T, AE - Y v ZHRHGY
ZB T UMY — v ORI IR L. ZUcBb 2 R BRELIC O WGEiR T %,

98



Re-examination of the Emiran culture: its variability and implications for the dispersals of Homo

sapiens

Seiji Kadowaki

University Museum, Nagoya University

The Emiran culture is defined by techno-typological characteristics of lithic assemblages in the Levant
and regarded as representing the Initial Upper Palaeolithic (IUP). Radiometric dates for this culture
range between ca. 50-35 ka. Emiran lithic assemblages at Ksar Akil are associated with a human fossil
that is suggested to represent Homo sapiens. A report of human teeth recently recovered in association
with the TUP and Early Ahmarian assemblages at Ucagizlt describes that their morphology is “consistent
with an attribution to Homo sapiens, but at least one possesses features more commonly associated with
Neandertals”. The Emiran assemblages of these two sites are also notably associated with shell beads. This
paper re-examines geographic and diachronic variability of Emiran assemblages and compare them with
contemporaneous cultures in the surrounding regions as well as their following culture, i.e., the Ahmarian.
The paper then discusses patterns of cultural changes at the time of Homo sapiens’ geographic expansion

and their implications for social environments.
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Takakura, Jun 2013 Using lithic refitting to investigate the skill learning process: lessons from the Upper
Paleolithic assemblages at the Shirataki sites in Hokkaido, Northern Japan. In Dynamics of Learning in
Neanderthals and Modern humans, Vol.1: Cultural Perspectives, edited by T. Akazawa, Y. Nishiaki, K.
Aoki, pp.151-171, Springer.
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Learning Strategies of the Upper Paleolithic Knappers: A Case Study from the Upper Paleolithic
Sites in Hokkaido, Northern Japan

Jun Takakura
Graduated School of Letters, Hokkaido University

My analyses of the lithic refitted artifacts from the Upper Paleolithic assemblages at Shirataki in Hokkaido,
Northern Japan, could demonstrate that novice’s observation and exercise as well as expert’s demonstration
related to prehistoric learning behaviors were carried out to transmit the skill of lithic production among
the novice and expert knappers (Takakura, 2013). In this paper, I attempt to explore the social and
environmental contexts of such learning behaviors, based on the reconstruction of behavioral system in
terms of land use and mobility pattern of the hunter-gatherers. I address the comparative analysis of the
Upper Paleolithic assemblages in Hokkaido, paying attention to the lithic reduction sequence and the

consumption of lithic raw materials.
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Effects of added mass to the tip of the spear on throwing distance and release velocity: annual

research plan 2014-15 and preliminary results

Yasuo Higurashi

Graduate School of Human Sciences, Osaka University

The goals of the project “Reconstruction of Hunting Behavior with Projectile Weapons in Neanderthals and
Early Modern Humans Based on Differences in Skeletal Morphology” are to 1) elucidate the mechanics
of the hand-cast spear, spear thrower and dart, and bow and arrow, and the respective advantages of using
these weapons in hunting, and 2) estimate spear-throwing ability in Neanderthals and early modern humans.
At this meeting, [ will present my current research plan and preliminary results.

Paleolithic hafted stone tools differ in size, in terms of, for example, mass or tip cross-sectional area.
Some researchers claim that there is a functionally optimal range for hafted stone tool size, for a given
weapon delivery system. Others, however, maintain that tool size is also constrained by cultural factors
unrelated to functional efficiency. This debate is related to the identification of stone tool uses in the
Paleolithic era, and the evaluation of the contribution of complex projectile technology in the replacement
of Neanderthals by modern humans. My goal for this year is to get more insight into the relationship
between the size of hafted stone tools and the weapon delivery system. I will conduct experiments to
study the effects of adding mass to the tip of the spear on throwing distance and release velocity. Study
participants will throw a spear using a spear thrower. I will search for the optimal mass of the spear tip for

maximum throwing distance and release velocity.
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The evolution of risk-taking innovative behaviors: cooperative society-initiated hypothesis

Ryosuke Kimura', Wataru Nakahashi’, Kohei Tamura®*”

" Graduate School of Medicine, University of the Ryukyus

? School of Advanced Sciences, Graduate University for Advanced Studies

* Graduate School of Science, The University of Tokyo

* Graduate School of Information Science and Technology, The University of Tokyo
° CREST

Modern humans are outstanding in innovative behaviors among all living animals. How did highly
innovative behaviors evolved only in humans? In other words, why did the other primates not acquire such
behaviors? This is one of the essential questions for understanding the evolution of human learning strategy
and ability. In this study, we theoretically examined the possibility that the human-specific cooperative
society can initiate the evolution of innovative behaviors. Previous theoretical studies have pointed out that,
in the presence of imitation (social learning) strategy, risk-taking innovation behaviors do not survive and
thus cultural evolution is not promoted. Therefore, some model will be required to break such a paradox.
Using computer simulations, the present study suggested that, in a resource-sharing society, risk-taking
innovators can survive in the population. In addition, the simulations demonstrated that, as the number
of individuals in each sharing group become large, the proportion of innovators and the rate of cultural
evolution in the total population increase. These results were also showed by a mathematical analysis under
some simplifying assumptions. Our findings indicate the possibility that formation of cooperative societies,
rescuing risk-taking innovators, is associated with the evolution of the human learning strategy and ability.
It has been suggested that the Neanderthals had small-scale cooperative societies. Therefore, the size of
sharing groups may be one of the factors that sealed the fates of two species, Neanderthals and Homo
sapiens. The “cooperative society-initiated” hypothesis suggests that most of the members in the society
are social learners and only a small number of innovators sustain the cultural evolution. Future studies will

address how learning strategy and ability-related genes evolve in such a condition.
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Baron-Cohen S, Wheelwright S, Skinner R, Martin J, and Clubley E (2001) The Autism-Spectrum Quotient
(AQ): Evidence from Asperger Syndrome/ High-Functioning Autism, Malesand Females, Scientists and
Mathematicians. J Autism Dev Disord 31, 5-17.
DOI 10.1023/a:1005653411471.
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Connecting genetic data with cognition and behavior: from genetic basis of Autism

Kyoko Yamaguchi, Ryosuke Kimura
Graduate School of Medicine, University of the Ryukyus

Would genome data be useful to test the involvement of learning strategy in the replacement of
Neanderthals by modern humans, or the involvement of sociality that enabled modern humans to adopt
different learning behavior than Neanderthals? The authors used public databases to examine the genetic
basis for traits of brain or mental disorders that are possibly related to learning strategy or sociality, and
discussed the evolutionary aspects of the traits.

Among the traits/disorders, Autism and Asperger syndrome were focused in this study because
Asperger syndrome is known to be related with logical thinking (Baron-Cohen et al., 2001) and also
because they are associated with deficits of communication that characterizes sociality of modern humans.

According to a database of genome-wide association studies (GWAS), only a few GWASs have been
reported. Among the SNPs associated with autism or Asperger syndrome, only 2 SNPS, rs4307059 and
rs4141463, reached the conventional genome-wide significance level (P < 5.0x10-8), hence they were
further examined. Haplotype network analysis suggested that the risk alleles of the SNPs would have arisen
in the modern human lineage, although we need more data to understand the evolution of communication
skills and sociality acquired by modern humans. We also need to examine other studies by candidate-
gene approach, especially for autism and Asperger syndrome that shows very weak associations with

polymorphisms in most of the GWASs.
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Memory and cumulative culture: The population dynamics and the evolutionary dynamics

Mayuko Nakamaru
Graduate School of Decision Science and Technology, Tokyo Institute of Technology

Evolution of learning is one of interesting research topics from the viewpoint of evolution and social
sciences. The cognitive abilities are required to learn cultural traits. Take memory for instance. After we
learn new cultural traits, we have to consolidate them. After keeping them in storage, memories should
be retrieved. Otherwise, we can neither utilize the traits to improve our fitness or social lives, nor develop
our cultural traits. However, many theoretical studies implicitly assume that humans are equipped with
cognitive abilities to learn and utilize cultural traits perfectly because of simplifying the assumptions for
mathematical models.

We have to pay costs for having and utilizing cognitive abilities from the viewpoint of evolution. We
have not known which cost is higher, memory or learning. If the memory cost is higher than the learning
cost, it may be more efficient to forget the learned traits and learn them repeatedly than to keep them in
storage according to the cost-benefit analysis.

There may be some possible hypotheses to explain why human have the high cognitive ability of
memory. I propose the cumulative cultural hypothesis: to develop cultural traits, it is necessary for us
to have the high ability of memory even though it is costly. To verify my hypothesis, I make simple
mathematical models of learning and memory, which assumes consolidation, storage and retrieval. Then
I investigate how memory costs and a learning cost influence (i) the population dynamics of cumulative
culture and (ii) the evolution of cumulative culture. We discuss and compare the results of (i) and (ii) in the

poster session.
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Molecules involved in sialic acid biology and the evolution of learning ability of population in the

human lineage

Toshiyuki Hayakawa
Faculty of Arts and Science, Kyushu University

Learning through social communication is essential for the transmission of culture and civilization in
modern human populations. Schizophrenia is one of the mental disorders, and people suffering from
schizophrenia have trouble in social communication. It is therefore considered that learning through social
communication is disrupted by the onset of schizophrenia.

Sialic acids are a family of nine-carbon sugars that are found at the terminal end of glycan chains
on cell surface. Siglec-11 is a sialic-acid receptor that gained expression on brain microglia uniquely in
the human lineage, and shows a neuroprotective function in brain immunity. It has been suggested that
Siglec-11 is involved in schizophrenia. A mutation that conferred the brain expression of Siglec-11 occurred
about one million years ago. It is therefore possible that the neuroprotective function of Siglec-11 reduced
the risk of schizophrenia and enhanced the learning ability of population in the later stage of human
evolution.

Further analysis of Siglec-11 suggests that Siglec-11 played an important role in human-specific gain of
cell-cell communication in the brain. In addition to Siglec-11, Siglec-16 and sialyltransferase ST8Siall are
involved in this human-specific cell-cell communication. I will discuss about the roles of these molecules

in the evolution of learning ability of population in the human lineage.
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Using general circulation models to simulate stadial and interstadial climates of the Late Pleistocene

Wing-Le Chan', Ayako Abe-Ouchi'”, Ryouta O'ishi"” and Kunio Takahashi’
" AORI, The University of Tokyo

? JAMSTEC, Yokohama

* NIPR, Tachikawa

General circulation models have been used to both simulate climates of the past and yield projections of
future climate changes. These computationally intensive models are capable of modeling the physical
processes that occur in the atmosphere and ocean and usually incorporate land-surface and sea ice
components. By applying them to different geological and atmospheric conditions as indicated by proxy
data, we can understand more about past climates and how they may have influenced migration patterns of
Neanderthals and early humans during the Late Pleistocene.

A global atmosphere-ocean coupled climate model, MIROC, was previously used to simulate typically
cool stadial and warm interstadial climate conditions characteristic of the Late Pleistocene. The former is
thought to be a result of meltwater discharge from Laurentide ice sheets and this is simulated by freshwater
forcing over the North Atlantic Ocean within the model experiment. Sea surface temperature and sea ice
thickness and distribution datasets from these experiments are used for time slice experiments with a less
computationally expensive atmospheric model to drive the climate. We compare these climate model
simulations with proxy data to investigate where there is good agreement in stadial-interstadial climate
changes. Sea ice contributes to ice-albedo feedback process and thus plays an important role in the climate
and ecosystems. In our latest work, we incorporate the annual variability of sea ice in the experiments with

the atmospheric model.
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Theme and study area distribution of the PaleoGeo database

Wonsuh Song', Yasuhisa Kondo” and Takashi Oguchi'
' Center for Spatial Information Science, The University of Tokyo

? Center for Research Promotion, Research Institute for Humanity and Nature

We have been compiling the database about paleoenvironment for reconstructing the distribution of
Neanderthals and modern humans in relation to past climate change. Our database covers six themes,
such as palacohydrology, earth surface processes and materials, palacooceanology, palacobiology,
palaeoclimatology, and chronology. Themes regarding to paleohydrology occupy 20% of the total database.
It has four subthemes; hydrology (3% of the total), flood (2%), fluvial (6%), and glacier (9%). Category
of Earth surface processes and materials contains sedimentology (12%), soil (2%), slope process (2%),
periglacial (0%), peat land (2%), and eolian (5%). It includes core analysis research. Palacooceanology
contains oceanology (3%), sea-level (3%). Palacobiology deals with vegetation (19%), zoology (2%),
vegetation and zoology (1%), archaeology (0%). Palaecoclimatology contains climate, the biggest number
of the data, (24 %), and atmosphere as a subtheme. Chronology occupies only five percent of the total
collected data.

Study area distribution is shown in Fig. 1. USA has the largest number of study sites (11%). UK (10%)

and Canada (7%) are following. Study area covers 116 countries in the world.
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Fig. 1 Study area of the PaleoGeo database
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1. Kobayashi Y, Matsui M, Haizuka Y, Ogihara N, Hirai N, Matsumura G, Cerebral sulci and gyri observed
on Macaque endocasts, Dynamics of Learning in Neanderthals and Modern Humans 2: p.131-137, 2014

2. Kobayashi Y, Matsui M, Haizuka Y, Ogihara N, Hirai N, Matsumura G, The coronal suture as an
indicator of the caudal border of the Macaque monkey prefrontal cortex, Dynamics of Learning in
Neanderthals and Modern Humans 2: p.139-143, 2014
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Relationship between the brain and the skull in primates including human: Research plan for the

final year

Yasushi Kobayashi and Toshiyasu Matsui
National Defense Medical College

In our previous project (2011-12) using Macaca fascicularis, we demonstrated a marked correspondence
between intracranial impressions and cerebral sulcil), and a close relationship between the locations of the
coronal suture and the inferior limb of the arcuate sulcus (the lower part of the precentral sulcus) 2). The

findings obtained in 2013 and the research plans for 2014 are as follows:

1: Correspondence of intracranial impressions to cerebral sulci and gyri

a. We have scanned 16 dry skulls of 10 species using a CT, created virtual endocasts, and compared their
surface morphology with the previously reported locations of the cerebral sulci and gyri. In most of
the skulls, we identified the major cerebral sulci on the lateral and orbital surface. On the other hand,
in the parietal region particularly in bigger skulls, intracranial impressions were less obvious than
other regions.

b. We have also analyzed dry skulls of anthropoids in collaboration with Professors Zollikofer and Ponce
de Leon at University of Zurich. In spite of the difficulty in inferring the cerebral sulci and gyri in
adults (Le Gros Clarke, 1936), we identified major cerebral sulci on virtual endocasts of infants. We

are further analyzing chronological changes and species differences in the intracranial impressions.

2: Relationship between the locations of the coronal suture and the arcuate sulcus

a. In the CT data used in Project 1a, we confirmed the close relationship between the locations of the
lower part of the coronal suture and the lower limb of the arcuate sulcus (or the lower part of the
precentral sulcus). We also observed some individual and species differences. These findings prompted
us to analyze similar relationships both in anthropoids and modern humans.

b. We are analyzing the suture — sulcus relationship using anthropoid CT data described in Project 1b.

c. We are also measuring the suture — sulcus relationship using human cadavers for the anatomy course
at the National Defense Medical College.

We are planning to establish the methods to infer caudal border of the prefrontal cortex based on
the above-mentioned data, and to compare the extent of the prefrontal cortex between Neanderthals and

modern humans.

1. Kobayashi Y, Matsui M, Haizuka Y, Ogihara N, Hirai N, Matsumura G, Cerebral sulci and gyri observed
on Macaque endocasts, Dynamics of Learning in Neanderthals and Modern Humans 2: p.131-137, 2014

2. Kobayashi Y, Matsui M, Haizuka Y, Ogihara N, Hirai N, Matsumura G, The coronal suture as an
indicator of the caudal border of the Macaque monkey prefrontal cortex, Dynamics of Learning in
Neanderthals and Modern Humans 2: p.139-143, 2014
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Depiction of functional brain map of creativity: meta-analysis for neuroimaging data

Naoki Miura
Faculty of Engineering, Tohoku Institute of Technology

As for a convincing subject of cognitive capability for a difference between Homo sapiens and
Neanderthals, a capability for creative thinking is considered. The difference of cognitive capability for
creative thinking may represent as differences of behaviors to survive or difference of culture. And, an
accumulation of those differences might cause a replacement of Neanderthals by Homo sapiens. In order
to discuss the difference of the cognitive capability based on neuroimaging findings, an aim of our study to
describe the difference of neural mechanism of creative thinking between Homo sapiens and Neanderthals
by using functional brain mapping data obtained from modern humans and virtually reconstructed
Neanderthal brain.

In this report, we conducted meta-analysis for neuroimaging data to depict the functional map of
creativity by using the activation likelihood estimation method (ALE). Forty neuroimaging research reports
about creativity (26 reports using verbal creativity task, 6 report using figurative creativity task, and 8
reports using artistic task) were collected. Coordinates of activation foci relating creative experimental task
were extracted and ALE analysis was performed.

The result showed that significant activated regions were observed on the left inferior frontal gyrus,
medial prefrontal cortex, and left intra-parietal sulcus regions. Based on this result, it will be possible to
discuss the difference of capability of creative thinking between two human species using functional map

projecting on the virtual Neanderthal brain.
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Fig.1 Tower of Hanoi (left) 2-disks tower (right) 7-disks tower
Reference

Humes, G. E., Welsh, M. C., Retzlaff, P., & Cookson, N. (1997). Towers of Hanoi and London: Reliability

of two executive function tasks. Assessment.
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Verification Experiment of Social Learning and Individual Learning using Tower of Hanoi

Yukinobu Hoshino', Keita Mitani*, Naoki Miura®, Hiroki Tanabe®, Kenji Nagai5
" School of Systems Engineering, Kochi University of Technology

* Kochi University of Technology

* Faculty of Engineering, Tohoku Institute of Technology

* Graduate School of Environmental Studies, Nagoya University

* Tohoku University of Art & Design

In the previous report, we measured and analyzed 3D motion data by subject that has expert skill of
the recurrent Levallois method. Execution of stone-tool production was shown to concern with "social
learning" and "individual learning" by our results. In this study, our purpose is verification of difference
between "social learning" and "individual learning" from fMRI analysis. However, execution of stone-
tool production in MRI is impossible, so we focus attention on "Tower of Hanoi" as the task of execution
function analysis (Humes et al. 1997).

As a preliminary experiment, between-subjects differences were verified by measured the task time
and number of operation. Subjects are one beginner, one intermediate and one expert. Beginner subject
does not have experience and education of Tower of Hanoi. Intermediate subject trained for about 1 week.
Expert subject trained for about 3 month. About experiment, subjects solved the task that is Tower of Hanoi
using proprietary controller (See Fig.1). It was performed 3 times by each 5 minute. Fig.2 (a) (b) show a
total time, an average time of the operation, a standard deviation and number of the operation at 4-disks
tower of each subject. About total time, Expert subject kept total times. Intermediate's total times were not
decreased. Beginner's total times were quickly decreased. Finally, beginner's and intermediate's were same
time at 3rd trial. See total time on Fig.2 (a). Next, see average time on Fig.2 (b). Expert subject's average
time is shorter than other subjects, and standard deviations are low value. Therefore, we confirmed that
expert subject was solving Tower of Hanoi with constant speed. On the other hand, intermediate's average
times of each trial are longer than beginner's. Intermediate's standard deviations (error-bars in the figure)
are high value at 1st and 3rd trial. Intermediate's and expert's numbers of operation (numbers on graphs
in the figure) were about minimal, but beginner operated about 1.5 to 2 times operation. From the above
results, we think as below about each subject's execution. Beginner subject learned quickly in each trial, but
his execution is heuristic because number of operation is too much. Intermediate subject’s operation was
depended on training memory, so number of operation was converged. Expert subject was able to reflexive
execute by prior training, so his total time and average time were constant. The trends by prior training
difference were confirmed by experiment results. The plan for study, we will perform the fMRI analysis by
specialized subject for "social learning" or "individual learning". Those differences would be verified and

discussed by us.
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