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The Uniqueness of the Human Language

Kuniyoshi L. Sakai
Department of Basic Science, The University of Tokyo

It has been assumed that humans can be distinguished from other animals as regards
three factors: the use of words, the use of instruments, and the use of fire. However, this as-
sumption has created general confusion; all of these factors are actually related to the fact that
the language instinct is inherent in the human brain. In my talk, I will provide the experimental
evidence that the fundamental language processing is indeed specialized in the human brain, fo-
cusing particularly on the function of the “grammar center”. Specifically, our recent functional
magnetic resonance imaging (fMRI) studies have demonstrated that the left inferior frontal
gyrus (IFG) and the left lateral premotor cortex (LPMC) are specialized in the syntactic process-
ing. I will further provide most recent evidence of direct causal link between the brain and syn-
tax, such that a lesion in these regions is sufficient to cause agrammatic comprehension. These
results experimentally proved the functional localization of syntax in the brain, which followed

the insights of Paul Broca and Norman Geschwind.
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Symposium 1 “Growth and learning schedules”

Organizer: Research team BO1 Kenichi Aoki (The University of Tokyo)

Objectives: A learning schedule is a learning strategy that may change with the growth/devel-
opmental stage of an organism. More specifically, it is characterized by the differential use of
individual and social learning, pathways and modes of social learning, presence and absence
of teaching, etc., that depend on the growth/developmental stage of an organism. For exam-
ple, during the foraging career of a honeybee worker, a novice forager is more likely than an
experienced forager to use the information from waggle dances (use social learning) to guide
her search than to search independently (use individual learning). In this symposium we seek
answers to three questions regarding learning schedules. (1) Which learning schedules are sup-
portive of cumulative culture? (2) How are learning schedules embedded in life history in gen-

eral? (3) What are the learning schedules actually used by humans?

Presentations

Kenichi Aoki (The University of Tokyo)
“Why are learning schedules worth studying?”

Taro Yamauchi (Hokkaido University)
“Life stages and nutritional ecology in modern humans and Neanderthals”

Yoshihiro Nishiaki (The University of Tokyo)
“Learning strategies and life history: an ethnographic case of bow and arrow manufactur-
ing in Papua New Guinea”

Joe Yuichiro Wakano (Meiji University)

“Differential use of individual and social learning as an optimal life history strategy”
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Why are learning schedules worth studying?

Kenichi Aoki
The University of Tokyo

In long-lived species such as humans and Neanderthals, the ways in which learning oc-
curs may arguably change with growth, with consequences for the properties of the culture of
such a species. In this presentation, I review the theoretical and empirical literature on learning
schedules. At present, | am aware only of research addressing the differential use of individual
and social learning, and the period of dependence on vertical transmission (social learning from

parents).
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Life stages and nutritional ecology in modern humans and Neanderthals

Taro Yamauchi
Hokkaido University

The human life cycle can be described in six stages: infancy, childhood, juvenile, ado-
lescent, adulthood, and the post-reproductive phase (in women) (Bogin 1999). Compared with
that of other primates, the human growth pattern has distinctive characteristics: (1) humans
are born with brain sizes that are a much smaller proportion of their final adult brain size; (2)
humans have much longer childhoods; and (3) humans survive long after menopause. Among
the six life stages, childhood, adolescence, and the post-reproductive stage are found only in
humans, not in other primates. In the childhood stage, two important physical developmental
milestones are seen: the replacement of the deciduous teeth and the completion of brain growth
(in weight). During the adolescent stage, both boys and girls experience a rapid acceleration in
the growth velocity of almost all skeletal tissue: the adolescent growth spurt. The existence of
an adolescent growth spurt in Neanderthals is not clear. The “Grandmother Hypothesis” is well
known as an explanation of the evolutionary significance of a long post-reproductive lifespan
for women.

Child growth is caused by energy and nutrient intake from food. Total daily energy
expenditure (TEE) for adults consists of three components: basal metabolic rate (BMR), diet-
induced thermogenesis, and energy expenditure derived from physical activity. In addition,
energy expenditure required for growth is increased in children who are in the process of grow-
ing. Neanderthals survived the periods of extreme cold and are considered to have adapted to
cold environments. This means that they had higher BMRs than do modern humans. It is known
that BMR is proportional to body mass (particularly lean body mass). Therefore, Neanderthals’
BMRs are even higher when considering that they had much more muscle and were heavier
than modern humans. Their TEEs were larger and, consequently, their energy requirements were
higher than those of modern humans. Neanderthals required more food and had to spend more
time hunting and gathering than modern humans did when the efficiency of hunting and gather-
ing were similar between the two.

Neanderthals had larger energy expenditures in all components of TEE, and they main-
tained their energy budget as “high energy expenditures vs. high energy intakes” compared with
modern humans. Based on the differences in nutritional ecology between Neanderthals and

modern humans, the series of life stages (life history) of Neanderthals will be explored.

10
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Learning strategies and life history: an ethnographic case of bow and arrow manufactur-

ing in Papua New Guinea

Yoshihiro Nishiaki
The University of Tokyo

In our archaeological research into Palaeolithic learning, the strategies are divided into
individual learning and social learning. This rather simplified distinction facilitates assignment
of a given archaeological record to the result of a specific type of learning strategy. For exam-
ple, the emergence of a new tradition of stone tool production can be described as the result of
individual learning, and its persistence into the following period as the result of social learning.
However, the actual learning behaviours in the past were undoubtedly far more complicated.
There is plenty of evidence indicating that hominids in the Middle and Upper Palaeolithic em-
ployed a combined strategy of individual and social learning. As it will be shown in other pa-
pers of this conference, the scheduling of learning strategies in particular likely existed in the
life history of individuals. In order to construct a model as to how learning strategies changed
through the developmental stages of a modern human, this paper presents an ethno-archaeologi-
cal study of bow and arrow manufacturing technology among a traditional hunter-gatherer soci-
ety in Papua New Guinea. It attempts to document the changing patterns of learning strategies

throughout an individual’s life history in a quantitative way.

12
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Differential use of individual and social learning as an optimal life history strategy

Joe Yuichiro Wakano

Meiji University

Differential use of individual and social learning at each stage of one's life history is
an important strategy as it determines not only the efficiency of learning at the individual level
but also whether cumulative cultural evolution occurs over generations. In this presentation, I
introduce some recent models on schedules of individual and social learning. Cases with and
without the trade-off between time allocated for learning and time allocated for exploiting based
on learned knowledge (e.g. food-gathering) can produce very different outcomes in terms of ev-
olutionary stable strategy. The difference can also produce the opposite predictions on whether

cumulative cultural evolution occurs.

13
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Symposium 2 “Social Networks and Movement and Interaction in Human Society”

Organizer: Research team A02 Hideaki Terashima (Kobe Gakuin University)

Objectives: Homo mobilitus (Moving man) is a nickname given by some anthropologists to hu-
man beings (Homo sapiens) in the past as well as the present. Actually, modern human groups
such as horticulturalists, pastoralists, fishermen, hunter-gatherers, and even those in industrial-
ized societies are hardly not anything else than Homo mobilitus. Because of the frequent move-
ments over the vast dimensions of space and time, the society and mind of human beings have
evolved to the present status. The "Replacement of Neanderthals by Modern Humans (RNMH)"
was also the event that took place during the long migration of Homo sapiens from African con-
tinent to other continents all over the globe some 30~40 thousands years ago.

Various factors such as genetic, physiological, psychological, ecological, and demo-
graphic conditions or symbolic and super-natural problems might have caused the movement of
humans. And what results did the movement brought to human societies and changed their life?
In order to understand the causes of the RNMH, we have to investigate problems concerning
various movements of human beings in the past and present.

Today, we explore some of it from various research fields of contemporary hunter-gath-

erer studies, archaeology, ecological anthropology, and theoretical model analysis.

Presentations
Hideaki Terashima (Kobe Gakuin University)
“Hunting and gathering society and meaning of movement”
Kenichi Aoki (The University of Tokyo)
“Possible acceleration of the cultural evolutionary rate with age due to an increase in the
number of acquaintances”
Katsuhiro Sano (Tohoku University)
“Mobility patterns of Neanderthals and modern humans”
Akira Takada (Kyoto University)
“Generation and re-generation of environmental knowledge in hunter-gatherer society”
Shiro Horiuchi (Shibaura Institute of Technology)

“Distibution of resources and the origin of inter-group communications”
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Hunting and gathering society and meaning of movement

Hideaki Terashima

Kobe Gakuin University

The movement of people spontaneously brings about the movement of various items
such as information, new knowledge, material culture, skills, symbols, social values and so on.
It is no doubt that movement enrich human living. And when people move, they establish social
networks between various individuals and groups, and the networks once established work in
turn as channels to induce other movement of people. Human beings are the only animal species
that can construct friendly relationships between different local groups and interact with them to
enjoy such occasions.

From middle palaeolithic hunter-gatherers to contemporary ones, most of hunter-gather-
ers have been living in small groups scattering in a wide area. In an environment where resourc-
es are dispersed fairly evenly it would be ecologically efficient to live in small groups leaving
spaces between each other. On the other hand, living separately means more difficult situation
for social integration. It is said that living in large groups would contribute for animals to enlarge
the size and function of their brain. How human beings has resolved this dilemma? Networking
should be a kind of social innovation for that problem. Although contemporary hunter-gatherers
live usually in small nomadic groups, they have wide social networks between the groups and
repeat frequent movement among them. As long as there are networks and connections between
people, they can not be alone. They can live keeping relatedness and connection with others. It
is also noteworthy that this kind of living system is based on the development of social system

such as kinship relationship and friendship, as well as cognitive abilities to support that.
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Possible acceleration of the cultural evolutionary rate with age due to an increase in the

number of acquaintances

Kenichi Aoki
The University of Tokyo

When direct bias operates during social learning (a particular variant of a cultural trait
is preferred and an older individual carrying that variant is identified and copied), theory pre-
dicts that the cultural evolutionary rate will increase as the number of acquaintances increases.
On the other hand, we know empirically that the exploration range and hence probably also the
number of acquaintances increases with age in hunter-gatherers. A possible implication is that
the evolutionary rate of a cultural trait normally acquired as an adult will be higher than that of a

cultural trait normally acquired as an adolescent.
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Mobility patterns of Neanderthals and modern humans

Katsuhiro Sano

Graduate School of Arts and Letters, Tohoku University

It has been proposed that modern humans developed planning depth for lithic procure-
ment and subsistence strategies and moved over extensive territories. They carried high-quality
lithic raw materials with them over long distance and adopted seasonally scheduled hunting
strategies focused on migratory prey. Furthermore, exchange of their ornaments may have also
been undertaken. On the other hand, considerable archaeologists believe that Neanderthals ob-
tained less planning capacities for organisation of behaviours than those of modern humans.

The studies on lithic raw materials can provide a direct insight into mobility patterns
and territories of prehistoric hunter-gatherers. Did Neanderthals take different mobility patterns
from those of modern humans? Are there drastic differences between Neanderthals and modern
humans in planning depth? Did they have dissimilar network and exchange systems? The paper

discusses these topics based on the recent studies.

21



FEREAL 2RI BT B RERDIRE &R

e
FESRAY: REBE 7 & 7+ 7 7 V) A st et s it

74BN, BT 7V A ORMERER - BERELLTHONEH D)L, 2
DOREET 2 - SEEENTH D, 5 13H 7N ) PEP YT Oz L 7B R 4
EHE LCE R, ZNFTEHLOMAEEPL MDA L D, 186 D K S FiEE L 72 J7mk
HaEHE L TE7 (eg., Silberbauer, 1965), Z 9 L 72Ffkix, FEERICIZ WL DD ERE
DG LELDTH 2, o BEMEICEWTIE, Z2OEEBOI EIEnAy—
VO ARG T 2 RIBHGRFHAWICHAGD IS 2 LT, THR) 28 TX
By WA INTws (EH, FHRF)., 208X, DITod@Ebh Th s, (1) FpkEsE
VMori i A v P OfE: 74 /B FE 7Ty 22 BET I LIRS v b
ZTIERL ADTTOREGDLE S, Q) MEDBMARDEFBLICETA2HE: 29 L
TEBIRIBEEIOBRIC 7 v Fe—27 L2 %, (3) BibkPKA ) 2l & L 7Bl #fR
Btk K7z F D DFBED X v > T E U CHIH S v ) BEIOBR O fE kS &
ot )T 5, (@) RIET BB K £ 0 0 h OBERAL @ BitkSAKZ £ D ol
DIFBEIONL—F o720, FNREREISHOEOMPEN RS2 572D § 3,
SEDFERTIE, T4/ HFOEEBICBIZEEDPY 2 A F ¥ —DHEZBEET 2
ZEITEoT, T9 LEAGRMEE, BRI N BRI OWTEHRL 5.

22



Generation and re-generation of environmental knowledge in hunter-gatherer society

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

The |Gui / ||Gana, two neighboring groups of the San, have lived in the arid environment
of the Kalahari Desert. Among their many outstanding attributes, their well-developed sense of
orientation (Silberbauer, 1965), a trait based on the amalgamation of several skills have received
particular admiration. Their perception of the environment is complemented by a multi-scaled
integration of folk knowledge, through which the |Gui / ||Gana transform “nature” into “culture”
(Takada, in press). The key points are as follows: (1) Their keen perception about the ground
conditions for avoiding obstacles, such as the burrows of animals and thorny plants. The |Gui /
||Gana find the areas with few obstacles effortlessly when they move through the bushveld. (2)
An immense knowledge of specific trees, used as landmarks in the bushveld. (3) Understand-
ing woodlands and basins as nodes in the environment. These areas provide valuable resources
for the |Gui / ||Gana and serve as campsites during their nomadic travels. (4) Conceptualization
of sequences of woodlands and/or basins with reference to ecological features. Such sequences
are sometimes employed as a route for nomadic movement or as a referential framework during
hunting-gathering excursions. In this presentation, I will demonstrate how they generate and re-

generate such knowledge by scrutinizing their real-life use of language and gesture.
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Distibution of resources and the origin of inter-group communications

Shiro Horiuchi

Shibaura Institute of Technology

The modern humans could have cumulated their cultural traits irrespective of their small
group size, since multiple small groups communicate with each other beyond their boundaries.
Communication between groups, however, is almost impossible in other primate species, nor in
the predictions from the mathematical studies. This research pays attention on the modern hu-
mans' behavior to seek for resources that are only locally distributed. The behaviors had signifi-
cant effects on friendly communication between groups and caused cultural accumulation in the

modern humans.
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Symposium 3 “Homo sapiens in Africa, evolution and expansion”

Organizer: Research team CO1 Osamu Kondo (The University of Tokyo)

Objectives: It could be plausible that the replacement of Neanderthals by modern Homo sapiens
would have happen at a time of Late Pleistocene and in a place somewhere around the western
Eurasia including Europe and Middle East. Prior to this, the respective human lineages would
have evolved independently in Europe and Africa, which were geographically distant and possi-
bly genetically isolated. Reviewing the evolutionary processes in each region helps us to under-
stand the replacement scenario in a later time.

In this symposium, we review the evidences of evolution and expansion of Homo sa-
piens in Africa, in terms of fossil, paleoclimate, archeological and genetic perspectives. The
data from each perspective may be too immature in quantity and quality to clarify temporal and
geographical variation in Afrcan Homo sapiens. Compiling the present knowledge will be help-
ful, however, for our prospective debate concerning the replacement of Neanderthals by modern

humans.

Presentations

Osamu Kondo (The University of Tokyo)
“Reviewing African fossil Homo sapiens”

Stephen Obrochta (The University of Tokyo)
“Last glacial to Holocene African climate change”

Seiji Kadowaki (Nagoya University)
“A new perspective towards the “replacement of Neander- thals by modern humans” from
the cultural variability of early anatomically modern humans in Africa”

Ryosuke Kimura (University of the Ryukyus)

“The origin of Homo sapiens: considerations from genetics”

27



Nz BBl %

UL &
FORA

ZOFRETIE, Bl 7V hEBLELEFE - EZ Y ZDM#LITOWT, A
LA Z LV E 2 =T 2%, 2o 7 7Y 20 NELHELX, WA TH 2 & FRFIC,
ZUT &b 4 ) B ERPRUGEIL R I HERDAHIE 2 b 0% <, 77V ANTOD
FERDOECOFMZ L ICEATTTHo%, ERED, 77UATIEOHY LY
W 2 BN (early anatomically modern humans, AMH) @ HB 2SI A 2RIRF (MSA)
(=7 7 ORMHIBGERRRICHYS T 2) KSLDIFDEZEZLNTERLY, =FF4
E7 - SFAV7732aTONVEANOFFERE, A€ 1, 2HED N LEMOHFEN
HEIC XD, AMH OHBIERIE 16 TTED 2 01 19 )7 5 TERTICE TSI »DIFS 2 &
Elote, ZuT kD, MRHIE R X 23BN (AMH) O HBIRHE & | Z 5 AR5k
iz X 2 “ BURIATEN S Y — v 7 OIMBIRINICIZ S 6 ICKRER T v v 72 EL TV 5,

EREAINZIE T 7V ADMSA DKRE - Y EZ YV AERICZIE, BEBERELRVBEF
NTW5 L9 TH5, ~)VEABEZEITFHINS ZREIHTICE W TBRA L IFIXAIT E,
FE-VEZVZAOHIME L THEBINTHE, MADOREI L) KD DY
S/NEDSDET (77 —X)IITEBEEAR , KRM & &) 2&A, TEFIZE
THWVL OPDFIRNEEZ SR> I NTwE, IN6DZ ik, MREYINER
ELT (BELTHEPHELOBEINS) AMH LIS 2067 7Y A0 NEEM
D3, e4Ts “C BUCHIITEI NS — v 7 2 B AT 2 DA O SRk dE)n 2 /8 LT 5 D )
b Lk,

28



Reviewing African fossil Homo sapiens

Osamu Kondo
Department Biological Sciences, The University of Tokyo

In this talk, we review the fossil evidences of Homo sapiens in Africa. These African
specimens are fragmental, and their associated archeological and chronological contexts are
often ambiguous, which may have made it difficult to understand the evolution of genus Homo
in Africa. It has been known that the emergence of early anatomically modern humans (AMH)
could be traced back into the Middle Stone Age (MSA) in Africa. Recent findings of Herto fos-
sils in Middle Awash, Ethiopia and re-dating the stratigraphic deposits of Omo 1 and 2 skulls
have stretched the time of emergence of AMH into 160 or 195 kilo years ago. These also in-
crease the time gap between the emergence of modern anatomy and that of “modern human be-
havioral patterns” based on the archaeological evidences.

In terms of morphology, African MSA humans seem to possess a large variation. The
skull morphology of the Herto specimen can be distinguishable from those of recent humans
by multivariate analyses, and thus it has been described as a subspecies of Homo sapiens. The
dental dimensions include both large and small ones (those from Klasies River Mouth, KRM,
for example), and the postcranial remains from the MSA tend to possess some archaic features.
These may indicate a wide range of adaptation of these African humans before they become to

possess a full suite of “modern human behavioral patterns”.
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Last glacial to Holocene African climate change

Stephen Obrochta
The University of Tokyo

Temporal variability in African climate is complicated by the interplay of a number of
factors. Monsoon intensity is, in general, controlled primarily by orbital precession, with higher
solar insolation strengthening the degree of seasonal differential land-ocean heating that results
in a monsoonal climate. Summer heating causes large and asymmetric swings in the position
of the Intertropical Convergence Zone (ITCZ), with most precipitation occurring during each
hemisphere's summer. Superimposed and at times overriding this orbital forcing are the effects
of high latitude climate perturbations. Northern Hemisphere cooling in response to Dansgaard-
Oeschger and Heinrich Events, with corresponding warming of the Southern Hemisphere, ap-
pears to have resulted in arid conditions throughout much of tropical Africa and perhaps dis-
placed the average ITCZ position southward, creating a configuration more typical of Southern
Hemisphere summer.

Assembling a coherent paleoclimate synthesis requires a detailed understanding and
appreciation for the different chronologies used in the construction of individual climate proxy
records. Records based on marine and lacustrine sediment cores cannot necessarily be used "as
is" without first ensuring that each record uses a compatible "age model." Improvements with
time to the commonly used chronologies has resulted in large temporal offsets, of up to several
thousand years, between recently published and classic climate reconstructions. Results of quan-

titative synthesis that fail to account for this offset may produce spurious results.
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Nishiaki Y (2012) Archaeological research of the learning behaviours of the Neanderthals and
early modern humans. In: Akazawa T (ed) RNMH project series No. 001: RNMH project
2010-2014: 32-36. RNMH Project Group, Tokyo
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A new perspective towards the “replacement of Neanderthals by modern humans” from

the cultural variability of early anatomically modern humans in Africa

Seiji Kadowaki

Nagoya University Museum, Nagoya University

This presentation discusses cultural variability of early anatomically modern humans
(AMH) in Africa and the Levant during the Middle Stone Age/Middle Palaeolithic (MSA/MP)
and the Later Stone Age/Upper Palaeolithic (LSA/UP) periods on the basis of the chronologi-
cal and geographical patterns of lithic industries, which derive from continuous update of an
archaeological database, entitled Neander DB that has been complied by Research Team A0l of
the RNMH project (Nishiaki 2012).

The presentation pays particular attentions to cultural patterns in southern, eastern, and
northern Africa, and the Levant as recently reported radiometric dates clarified the chronology
of lithic industries in these regions. Then, I make speculative discussions on the factors of cul-
tural changes, such as population movement (exodus or influx), occupation hiatus, environmen-
tal adaptation, population density that can influence the ways or stability of cultural transmission
or the intensity of competitions in resource procurement, and acculturation under the influence
of adjacent foreign groups. Among these various factors, I propose relevant ones on the basis of
recent reports on palaecoenvironments and the physical characteristics of associated human fos-
sils.

In sum, the renewed culture chronology and the considerations of possible factors of
cultural change in the MSA/MP and LSA/UP in Africa and the Levant suggest that the “replace-
ment of Neanderthals by modern humans” in the Levant can be explained or understood as part
of a series of cultural changes that may have been related to environmental changes and con-
comitant population movement of AMH during the late Middle to Late Pleistocene in Africa and
the Levant. In other words, the explanation or understanding of the cultural change associated
with the “replacement of Neanderthals by modern humans” in the Levant (i.e., from the Tabun
B-type industry to the Initial Upper Palaeolithic or the Early Ahmarian) does not need to assume
that the differences in cognitive abilities or behaviors between the makers of these cultures were

greater than the variability among early AMH in Africa.
Nishiaki Y (2012) Archaeological research of the learning behaviours of the Neanderthals and

early modern humans. In: Akazawa T (ed) RNMH project series No. 001: RNMH project
2010-2014: 32-36. RNMH Project Group, Tokyo
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The origin of Homo sapiens: considerations from genetics

Ryosuke Kimura
Transdisciplinary Research Organization for Subtropical and Island Studies,

University of the Ryukyus

It is generally accepted that Homo sapiens originated in Africa. Then, how did Homo
sapiens arise and disperse in Africa? It is probable that Homo sapiens replaced and assimilated
other hominins in Africa as well as Neanderthals in Eurasia. During this period, how did modern
behaviors and cultures develop? It is essential to answer these questions for further understand-
ing of the evolutionary process of learning ability of Homo sapiens. Recent genomic studies
have revealed that anatomically modern humans started their dispersals within Africa about
130K years ago, and then experienced admixtures between populations. Scans of signatures of
positive selection in early modern humans have identified several candidate regions that are as-
sociated with neuronal function. It is important to know how these genetic variants, as well as
modern behaviors and cultures, were transmitted. This will provide a clue to solve the mystery

about the evolution of human learning ability.
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Symposium 4 “Cognitive archaeological approaches to the replacement of Neanderthals by

modern humans”

Organizer: Research team AO1+C02 Yoshihiro Nishiaki (The University of Tokyo)

Objectives: The current hypotheses on the reasons for the replacement of Neanderthals by
modern humans comprise two groups: one assumes that innate or biological differences existed
between these two hominids, while the other believes that different factors were involved. The
former group proposes a series of hypotheses based on supposed differences in neurological
function, symbolic ability, birth rate, and life history. In contrast, the latter group of hypotheses
emphasizes differences in non-innate factors such as population, technology, and social struc-
ture as playing more important roles in the replacement. The RNMH project argues that the
replacement was due to innate differences between the hominids. More specifically, the learning
hypothesis put forward in this project can be included in hypotheses assuming differences in
cognitive rather than physical ability. The major purpose of this workshop is to make a survey of
the archaeological and neurological evidence for examining the material and theoretical founda-
tions of the cognitive difference hypothesis. At the same time, this workshop aims to clarify the

uniqueness of the learning hypothesis among other cognition-related hypotheses.

Presentations

Naoko Matsumoto (Okayama University)
“Current achievements and issues in cognitive archaeology in respect to the replacement
of Neanderthals by modern hu- mans”

Hiroki C. Tanabe (Nagoya University)
“Modular intelligences and cognitive fluidity: from neuroim- aging perspective”

Hideaki Kawabata (Keio University)
“The origin of art: Neurasthenic perspectives”

Satoru Nakazono (The International University of Kagoshima)

9999

“Homo sapiens and Pottery: After “Replacement of Neander- thals by Modern Humans
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Current achievements and issues in cognitive archaeology in respect to the replacement of

Neanderthals by modern humans

Naoko Matsumoto

Okayama University

Cognitive archaeology analyses archaeological remains using insights derived from cog-
nitive sciences to reconstruct behavioural patterns and cognitive processes for the better under-
standing of the past society and how it changed. Analyses of archaeological record of Neander-
thals and modern humans so far strongly indicate their innate cognitive difference. Neanderthal
and modern human cultures were not dramatically different in the initial stages of contact, but

eventually Neanderthals went extinct while modern humans showed cultural development.
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Modular intelligences and cognitive fluidity: from neuroimaging perspective

Hiroki C. Tanabe

Graduate School of Environmental Studies, Nagoya University

In this talk, I overview the history and arguments about modularity of the intelligence
and cognitive fluidity from psychological and neuroscientific perspectives, and argue how these
contribute to our research.

From the psychological perspective, the intelligence was considered to be individual
comprehensive (general) ability. The circumstances were changed when Gardner advocated
‘Multiple Intelligences’ theory that differentiates intelligence into specific modalities. This theo-
ry has been widely criticized, and there is no collective view until now.

From the neuroscientific and medical perspective, theory of functional specialization of
the brain has been developed since Franz Joseph Gall developed cranioscopy (what is also called
phrenology) and Paul Broca showed anatomical proof of the localization of the brain function
(neuropsychology). With the development of medical imaging equipment such as magnetic reso-
nance imaging (MRI), we are able to investigate the brain function of the living human. Now
functional brain mapping is one of major research areas in neuroscience, and many projects/re-
searches are going on.

Based on the psychological argue, Stiven Mithen advocates cathedral model of the
mind. One of the key concepts of his model is ‘cognitive fluidity’ which Homo sapiens have
but Neanderthals do not. I try to argue the reliability and validity of this model on the basis of
the findings of the neuroimaging research, and to discuss application of this idea to our research

project.
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The origin of art: Neurasthenic perspectives

Hideaki Kawabata
Department of Psychology, Keio University

We prefer to beautiful one, desire to be beautiful, and create objects to be beautiful.
Homo sapiens should have these artistic or aesthetic abilities that are one of basis of humanity,
and might be developed even when Homo sapiens appeared in Africa, 10-20 thousand years ago.
Many evidence, such as cave paintings in south France and north Spain, patterning on fragments
of red ochre and tiny shell beads from the Blombos cave, South Africa, can tell us that Homo
sapiens had their artistic abilities at around 100000 years ago. Then, these artifacts were what
for? The features or patterns of/on objects produced by ancient Homo sapiens can the biological
origin of art?

In my talk, I introduce neuroscientific studies that examined relationship between the
art or aesthetic responses and the human brain, namely Neuroaesthetics, and studies that sug-
gest specific gentic polymorphisms related to aesthetic, creative abilities, or human intelligence.
Moreover, I also introduce Neuroarchaeology which is a recent framework constructing analyti-
cal bridge between brain and culture by putting material culture, embodiment, time and long
term change at centre stage in the study of human mind. Based on these new trends dealing with

culture and the brain, I discuss the origin of human art activities.
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Read, D. and S. van der Leeuw (2009). Biology is only part of the story. The Sapient Mind:

Archaeology meets neuroscience. Oxford: Oxford University Press.
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Homo sapiens and Pottery: After “Replacement of Neanderthals by Modern Humans”

Satoru Nakazono

Faculty of Intercultural Studies, The International University of Kagoshima

The invention of pottery would be one of epochs in the history of Homo sapiens. The
fundamental cognitive requirements include introduction of a new topology, the inversion of
the sequence of manufacturing, correction of errors (control loops link the past with the present
and the future), and separation between different stages of production (Read and van der Leeuw,
2009). Pottery grew away from its original purpose, utilization for cooking, and became to play
various social roles after the time when it diffused in the society. As well as other material prod-
ucts, pottery has been utilized for expression and control of connection of people. This could be
seen in the conservation and transformation pattern of styles of pottery in diaspora. Thus, pot-
tery can be considered as a typical output of modern human activity.

We investigated traditional pottery making in Thai, and revealed technical stability of
an individual potter and differences among those potters. Pots made by a single potter during
short time period were highly standardized. Such the high standardization was similar to that of
Sue-ware makers in the Kofun period. Besides, three dimensional digitizing of the trace of tools
on the pottery surface and motion analysis of potter using computer graphic called motion cap-
ture suggest that a potter exhibits stable body techniques which is necessary to achieve a stable
internal standard without any external information. We also obtained useful knowledge which
must contribute to the learning process of beginner and evaluation of learning method. Because
observation of other makers and internal differentiation affect individual’s technique during long
time period, it could be rather difficult for modern Homo sapiens to continuously produce pot-
tery which meet a same standard over several generations.

Behavior of Homo sapiens would be gradually changed. This could be assumed as a
dynamic co-evolution of human and the material world. This might be caused by increased cog-
nitive action to conceptualize objectives, which is associated with acquirement and usage of the
complicated languages. There is a long time lag between the invention and diffusion of pottery,
demonstrating a characteristic of evolution of Homo sapiens.

I will introduce and discuss these issues. In addition, I will discuss archeological examples of

emulation of pottery during intercultural contact.
Reference

Read, D. and S. van der Leeuw (2009). Biology is only part of the story. The Sapient Mind: Ar-

chaeology meets neuroscience. Oxford: Oxford University Press.
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Symposium 5: The process of human expansion into the Arctic zone

Organizer: Research team B02 Minoru Yoneda (The University of Tokyo)

Objectives: In order to examine the learning hypothesis regarding on the replacement of archaic
humans, such as Neanderthals, by modern humans, the research team B02 has developed some
methods including geosciences, chronological and special information sciences, and showed
some substantial advances by applying those to the archaeological data in the Europe and the
Near East where rich information is available both in time and space. For the next step of our
project, we will apply our approaches to the Paleolithic archaeology of eastern Eurasia from
YS2013. However, the distribution of archaeological information is much scattered in this re-
gion. Hence, we will focus on some specific events which will show the significance of human
replacement in light of climate change. In this symposium, we will summarize the data on the
expansion of human distribution into the Arctic zone where only the modern human could settle
in. This topic is also of interest in the context of “the First American”, which has stimulated a
series of genetic researches. We will show the updated data on this topic in the fields of archae-
ology, geochronology, and human genetics, in order to discuss the significance of human expan-
sion into the Arctic zone, in conjunction with the uniqueness of modern human cultures and
behaviors in this region. The goal of this symposium is to clarify the possible research topics to
examine the learning hypothesis by investigating archaeological evidences in the eastern Eura-

sia.

Presentations
Minoru Yoneda (The University of Tokyo)
“The timing of human expansion into the arctic zone”
Hirofumi Kato (Hokkaido University)
“Human colonization to the Arctic Circle”
Kyoko Yamaguchi, Ryosuke Kimura (University of the Ryukyus)
“Examining human expansion to the north from the genetic data”
Keiichi Omura (Osaka University)
“‘Strategy’ and ‘Tactics’ Cognitive Skills Required for Adap- tation to Arctic Environ-

ment”
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The timing of human expansion into the arctic zone

Minoru Yoneda

The University of Tokyo

The existence of human occupation in the arctic zone has attracted academic attention,
since the report of the Yana RHS site located in the Siberia on the latitude of 71° N (Pitulko et
al, 2004), which is further older than the first arctic site at the Berekech dated to 13-14 ka. While
Neanderthals had morphological adaptation to cold environment, no archaeological site has not
been recognized in the higher latitude than 60° N. However, the recent report on the lithic indus-
try from the Byzovaya site in the polar Ural may be the most northern evidence of Mousterian
industry which is related only to Neanderthal in the Western and Central Europe (Slimak et al.
2011). As shown by these examples, the arctic and surrounding zones are the frontier of Pleis-
tocene human distribution for significant period, which must be one of the possible archaeologi-
cal evidences to examine the learning hypothesis of human replacement in the last glacial period
in light of climate history. We will discuss the possible approach to investigate the Paleolithic
archaeology of this region by using approaches including geoscience and geochorology and pos-

sible collaborations with archaeology, anthropology and human genetics.
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Human colonization to the Arctic Circle

Hirofumi Kato

Hokkaido University Center for Ainu & Indigenous studies

The Human presence in Siberia, has recently been pushed back to the earlier period.
Peopling of the Arctic Circle has also become earlier than is conventionally assumed (approxi-
mate 40-30ka BP).

Arctic Urals

The human migration to the Arctic Urals is related to the early Upper Paleolithic. The
earliest evidences of this stage (38000-33000 BP) are represented at Zaozer'e and Mamontova
Kurya (66°34' N). A small number of artefacts from Mamontova Kurya are insufficient to de-
scribe its cultural characteristics. The only possibility is that these artefacts are related to the
Szeletsian techno-complex. The following stage of the early Upper Paleolithic (29000-28000
BP) includes the upper complex from Garchi 1, Bloznetsova cave, and Byzovaya (65°01' N).
Pavlov and Kozlowski consider this complex to be related to the Stretskian in the Russian plain
(Kozlowski 2010; Pavlov 2009).

Northeast Asia

A few past decades, radiocarbon data set that incorporate age determinations for ar-
chaeological sites of Northeast Asia had been sufficiently extended by obtaining new radiocar-
bon dates. Also, human habitation within the area became significantly extended. The Yana RHS
site, that predates the LGM (28500-27000 BP), belongs to the late phase of Early Upper Paleo-
lithic (Pitlko et al 2004, ITutyasko u ITaBmosa 2010). There is no complete culture sequence.
However, it can be stated that for now the Yana site is the northernmost and earliest Paleolithic
site in the Northeast Asia. Archaeological complex from the Yana site is named by its name and
called Yana culture. The roots of the Yana culture most probably can be found in the Early Up-
per Paleolithic in Cisbaikal and Transbaikal area, including Makarovo III and Makarovo IV and

some others. There are both flake and blade based technologies, which is quite common.

The early human colonization to the Arctic Circle is extremely unique. This feature can
be closely related with the local original landscape. Such a diverse environment must have been
highly attractive to the various species of herd of animals like the mammoth steppe and hence to
their hunters. This background of repeated migrations and adaptive behaviors of several human
groups itself would have affected the characteristics of the local environment and the distribu-

tion of resources in this region.
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Examining human expansion to the north from the genetic data

1), (2) (1)

Kyoko Yamaguchi and Ryosuke Kimura
(1) Transdisciplinary Research Organization for Subtropical and Island Studies, University of
the Ryukyus

(2) Department of Human Biology and Anatomy, Graduate School of Medicine, University of

the Ryukyus

Homo sapiens entered and resided in the Arctic only after they acquired the ability to
culturally adapt to the harsh environment. We could understand more about the expansion to the
Arctic if we know how Homo sapiens genetically adapted to a cold climate prior to entering the
Arctic, or how and when they further expanded to the new world. To address these questions, we
reviewed the genetic studies on modern humans, with a focus on the following points: 1) genetic
adaptation to the northern environment, 2) divergence of Native American from Siberian. As
for the genetic adaptation, signals of adaptation to cold climate have been reported in the genes
related to metabolism or pigmentation [1]. Regarding the second point, mitochondrial DNA hap-
logroup analyses suggest that Native American (the first wave) diverged from Siberian around
20,000-15,000 years ago, and then migrated across the Beringia [2]. In addition to the mitochon-
drial DNA, the whole genome analysis of nuclear DNA also supported multiple migrations to
the new world [3].

Furthermore, ancestry estimate was conducted using data from the databases of genetic
polymorphism in modern humans (Human Genome Diversity Project (HGDP), HapMap Phase
3). Assuming an admixture of a northern ancestry and a southern ancestry, east-west and north-
south clines of the admixture rate were observed in Eurasia. The result also supported the hy-

pothesis of multiple migrations to America by genetically different populations.
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‘Strategy’ and ‘Tactics’

Cognitive Skills Required for Adaptation to Arctic Environment.

Keiichi Omura

Graduate School of Language and Culture, Osaka University

It is cold in Arctic. It might seem to be barren land for the people unfamiliar with it.
However, as is shown by the fact that Canadian Inuit have thrived in Arctic for more than 1,000
years, the ecological environment is never too severe for modern humans to live. It has a rich
fauna: it is inhabited by sea-mammal such as bowhead whale, narwhale, beluga, walrus, several
species of seal, etc., some species of fish such as arctic char, land-mammal such as polar bear,
caribou (reindeer), muskox, arctic fox, wolf, wolverine, etc., and many kinds of birds such as
many species of migratory bird, ptarmigan, owl, etc.; also several kinds of berry grow there. Al-
though the number of species inhabiting in Arctic is fewer than in Tropical zone, the population
size of each species is huge. In this sense, it might be reasonable to consider that the resource for
hunting and gathering in Arctic is no less abundant than in Tropical zone.

However, of course, there are a number of difficulties to overcome. Most of the species
inhabiting in Arctic, such as whale, polar bear, caribou, fish, bird, etc., seasonally migrate in vast
land and sea. It is not easy to find and hunt these animal. Some famines having threatened Inuit
in the past had one of sources in sudden change of the migration route of such animal. Moreo-
ver, though Inuit also hunt land mammal, the animals they rely mainly on as staple foods are
fish and marine mammal, which inhabit under water and thus are hard to directly see, catch and
retrieve. Therefore, it is necessary for Inuit to develop the special techniques and knowledge in
order to success in fishing and hunting marine mammal. Moreover, the techniques and knowl-
edge for navigation are also indispensable in order that they freely and safely travel and execute
subsistence activities under changeable weather. It is also a matter of course that they need the
technologies and knowledge for survival in cold weather.

So, what kinds of cognitive abilities are needed for living in Arctic environment? In this
presentation, I will examine the Inuit’s subsistence technology and their knowledge about Arctic
environment in order to consider the cognitive abilities necessary for adaptation to Arctic. Then,
I will show that adaptation to Arctic require the ability to properly and effectively use the fol-
lowing two skills: 1) the skill on ‘strategy,” which is the art of grasping the overall structure of
environment and thereupon planning the behavior, and 2) the skill on ‘tactic,” which is the art of
coping with changing environment and managing to overcome all difficulties with impromptu
and flexible reactions according to circumstances. Moreover, | will argue that it is the ability to
carefully observe the phenomenon in one’s surroundings and learning by oneself through the

observation that is the ability essential to adaptation to Arctic environment.
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Akazawa, T. and S. Muhesen (eds.) 2003 Neanderthal Burials - Excavations of the Dederiyeh
Cave, Afrin, Syria. Auckland : KW Publications Ltd.
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Bibliographic Database for “Replacement of Neanderthals by Modern Humans”
Yuzo Marukawa'”, Hirohisa Mori'”, Yoshifumi Nakamura®, Takeru Akazawa®

(1) Office for Virtual Resources of International Research Center for Japanese Studies
(2) Research Center for Informatics of Association of National Institute of Informatics

(3) Research Institute of Kochi University of Technology

1. Creation of Bibliographic Data

We have been constructing a bibliographic database for "Replacement of Neanderthals
by Modern Humans" covering reports on relics and remains of relevance to the Replacement of
Neanderthals by Modern Humans project. By the end of 2011, we had successfully digitized a
total of 2,713 pieces of bibliographic materials, including full-text conversion of 60,613 pages.
In 2012, we constructed a dedicated bibliographic search system for the purpose of searching for
and browsing bibliographical materials utilizing the aforementioned digitized literature metada-
ta. This system stores the bibliographic data and is composed of a search environment for users

(front end) and a data editing environment (back end).

The front end allows searching by free text, S —
Author ,7 .
. . . Publication | — Sewch
author, publisher, and publication year. For authors, —-r— =

in particular, the system is equipped with a so-called

Bar-Yosef, Ofer EED
1988 The Date of South-West

suggest function, which makes an indexed author list
from the database and displays likely author candi-

dates in response to inputs from users. In addition,

search results are displayed in order of author names.
If there are multiple author names matching the
search, the results are sorted by the first author name Figure 1. Search Top

and displayed in the ascending order of the number of

authors and then the publication year. The list of search results shows bibliographic information
as well as links to full-text PDF files. Users can click on the links to immediately display the
full-text PDF files of the relevant literature.

3. Database for Remains
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
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Bibliographic Database for

such information systematically as well. In case of 1emains iN  weslaceseat. of Hearderthats b Moders Honans™

particular, the actual sites may be lost during archaeological ex-
cavation, 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 de-
velopment of systems used to organize and deliver information
focusing on remains. Specifically, we created test data and de-
veloped a prototype database of remains, by referring to the re-
cent report on the Dederiyeh Cave (Akazawa and Muhesen eds.
2003). In the development, we focused on monograph figures Figure 2. Database of
and photos in the paper and attempted to design the system to Remains
extract and format as much information on remains as possible

from the bibliographic materials.

4. Coordination with External Databases using Associative Technology

Creating the bibliographical material database opened up the possibility of linking with
external databases. We thus made use of the Associative Retrieval System “IMAGINE” Book
Search to build a service for looking up items pertinent to target literature from existing fossil
databases. Moreover, taking advantage of the literature browsing system “eReading”, we con-
structed a service that allows looking up item names in fossil databases and encyclopedias while
browsing literature PDF files. Coordination with these systems allows us to directly add external

bibliographic data to our bibliographic database.
5. References

Akazawa, T. and S. Muhesen (eds.) 2003 Neanderthal Burials - Excavations of the Dederiyeh
Cave, Afrin, Syria. Auckland : KW Publications Ltd.
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An archaeological study of the learning behaviours of Neanderthals and modern humans

— Report on fiscal year 2012

Yoshihiro Nishiaki
The University of Tokyo

The team AO1 for the research project RNMH has been conducting three major types
of archaeological research in order to investigate differences in the learning behaviours of Ne-
anderthals and modern humans. The following activities were undertaken during the fiscal year
2012.

The first activity involved constructing an extensive database of the archaeological
records of the Middle and Upper Palaeolithic from which time-space contexts and the nature of
the replacement processes of Neanderthals and early modern humans can be determined. The
database, which documents different patterns of innovation (individual learning) and persistence
(social learning) of cultural elements in the Palaeolithic record, is also expected to facilitate dis-
cussion on the presumed different learning behaviours between these hominids. The fiscal year
2012 saw great progress in developing the database, which now covers not only the Middle and
Upper Palaeolithic sites of Western Eurasia (western Asia, Europe, and Siberia) and Africa, but
also the equivalent sites of eastern Eurasia (South and East Asia, and Near Oceania). Informa-
tion from more than 2000 sites and 4000 cultural layers are now available for analysis under the
RNHM research programme (see Kadowaki, Sano, and Kato, this volume).

The second area of research involves analyses of archaeological data obtained from
our fieldwork. Techno-typological features of the Levantine Mousterian assemblages from
Dederiyeh Cave, Syria, were analysed in detail to determine patterns of cultural evolution in
Neanderthal society. An analysis of the refitted lithic artefacts from the Upper Palaeolithic sites
of Shirataki, Hokkaido, northern Japan was also carried out (Takakura, this volume). This was
an attempt to detect obsidian knappers with different skill levels on the basis of technological
analysis of the refitted lithic artefacts.

Third, the team AO1 has been involved in experimental and ethnoarchaeological ap-
proaches to the learning behaviours of prehistoric people. In terms of experimental approach, we
carried out a series of Levallois replication experiments in 2012. The data obtained from mod-
ern flintknappers with different skill levels will be compared in order to understand how skill
patterns progress. Ethnoarchaeological research included analyses of both extant and new field
data. The former is represented by a reanalysis of data collected in Papua New Guinea in 1971,
while the latter involved new fieldwork carried out in collaboration with the anthropological re-
search team A02. Learning patterns of spear manufacturing technology among a hunter-gatherer

society was investigated in eastern Cameroon (Nakamura, this volume).
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Towards a global and more accurate understanding of the RNMH:

Integration of African, west Asian, and European archaeological database

Seiji Kadowaki
The Nagoya University Museum

The main achievement of my research in fiscal 2012 is the integration of African, west
Asian, and European archaeological data, to obtain wider regional and more comprehensive
perspectives on the replacement of Neanderthals by modern humans (RNMH) than previous
scenarios from each of the regions. This was done by collaborating with Katuhiro Sano, who is
in charge of the European database. As a result, I identified the following five phases to signify
chronological and geographic patterns of technological and symbolic behaviors in the context of
the RNMH.

Phase 1 (ca. 200-130 kya, MIS7-6): The beginning of this phase is the time estimated for the
emergence of anatomically modern humans (AMH) in Africa. The rate and stability of in-
novations in technological and symbolic behaviors in Phase 1 appear to have been limited in
general for both AMH and Neanderthals.

Phase 2 (ca. 130-85 kya, MISS5): This period is characterized by the early dispersal of AMH
from Africa to the Levant, as attested at Qafzeh and Skhul, where the recovery of marine
shell beads and ritualistic burials may represent the development of symbolic behaviors
among part of AMH populations.

Phase 3 (ca. 85-45/50 kya MIS5a-early 3): Cultural sequences in southern, eastern, and north-
eastern Africa show a greater rate and degree of technological changes by AMH than those
in west Asia and Europe, where Neanderthals inhabited. These cultural changes are associ-
ated with symbolic artifacts, the development of bone tool technology, and the use of distant
resources, most clearly in southern Africa, less so in eastern Africa, and apparently little in
north Africa.

Phase 4 (45/50-40 kya, middle MIS3) and Phase 5 (after 40kya, middle-late MIS3): Some re-
cent studies claim that AMH dispersed into the Levant and Europe sometime during Phase 4,
which is followed by Phase 5 with abundant evidence for the colonization of west Asia and
Europe by AMH. In Phase 4, regionally variable cultures appear in the Levant and Europe.
The frequency and clarity of symbolic artifacts and the formality of bone tool technology, as-
sociated with these new cultures, are distinctively higher than those in the previous period in
west Asia and Europe. Without definitive evidence, there are various views on the makers of

these cultures.
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Tracing the above archaeological data, we argue that temporal and geographic variations
of technological and symbolic behaviors are so significant for both AMH and Neanderthals, po-
tentially due to environmental, demographic, biological, and/or historical factors, that we need
to consider the conditions of populations who were temporally and spatially immediate to the
RNHM, including the possibility of assimilation, rather than attempting to make a simple gener-
alization of “modern human vs. Neanderthal behaviors”, if we are to detect behavioral factors in
the RNMH.
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Spatio-temporal patterns of Neanderthal industries in Europe

Katsuhiro Sano
Graduate School of Arts and Letters, Tohoku University

The fixation of biological features of Neanderthals seems to have been developed be-
tween c. 400-300 ka and evidence for Middle Palaeolithic reduction strategies characterised by
Levallois concept gradually increases between c¢. 300-200 ka in Europe. However, the Middle
Paleolithic knapping methods disappeared during the middle MIS 3 which coincides with the
emergence of the Upper Palaeolithic industries with ornaments and artistic objects. Therefore,
we focused on collecting and organising data concerning lithic industries remained by Neander-
thals in order to better understand whether the change of the lithic industries exclusively derived
from the replacement of Neanderthals by modern humans or resulted from continuous develop-
ment from Neanderthal cultures.

Although the Middle Palaeolithic represented by Mousterian industries is often regarded
as a stable, invariable period, there were several industries not assigned to Mousterian. The Mid-
dle Palaeolithic blade industries are, for example, distributed over the limited geographical area
of the north-western Europe between MIS 8 and 5a excluding MIS 5Se. Contrary, in the MIS 5e,
small tool industries spread over the Central Europe. After MIS 5, Mousterian shows diversity
in assemblages, including Mousterian of Acheulean tradition (MTA), Keilmesser group, Quina
Mousterian, and Denticulate Mousterian. Thus, spatio-temporal changes of a variety of lithic in-
dustries are observable in the “stable” Middle Palaeolithic.

Evaluation of the spatio-temporal patterns of lithic industries recorded in the Nean-
der DB illustrated that MTA and Keilmesser group obtained mutually exclusive geographi-
cal territories which overlap with the territories of the subsequent “transitional” industries, as
Chatelperronian and Szeletian respectively. Recent studies suggest that hunter-gatherers of the
late Mousterian adopted different strategies for lithic raw material procurement and settlement-
subsistence from those of the early Mousterian. Further detailed analysis of the late Mousterian
would provide insights into understanding of the emergence processes of the high variability of

the “transitional” industries and the innovative Upper Palaeolithic cultures.
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Spatial and temporal occurrences of modern human behaviors

in the Northern Eurasia and its features

Kato Hirofumi, Naganuma Masaki

Hokkaido University Center for Ainu & Indigenous studies

The North Eurasian Paleolithic sites that we are collecting and inputting to the DB of
AO01 group have covered almost main cases for the Siberia and Central Asia regions until this
year. The spatial and temporal occurrence of modern human behaviors which RNHM project
focus on 4 items; bone tool technologies, paintings, usage of ocher, and mobile arts (including

personal ornaments and figurines) are characterized following;

1) Personal ornaments, simple bone tools and ocher emerged in several sites about 40 — 30ka
BP (MIS-3) in Southern Siberia and Mongolia. Most of them are connected with Levallois
- blade based industry. Human fossils are confirmed only layer 11 in Danisova cave, how-
ever, there are 3 different types of bone fragments H.Sapiens, Denisovian and Neanderthal
from the same layer, so it is unknown who made the artifacts.

2) Several cultural layers without bone tools or mobile arts in spite of yielding rich faunal ma-
terials are also dated around 40 — 30ka BP.

3) Emergences of Figurines (animals or human image made of ivory) are later than above
mentioned 1). In Southern Siberia, for example, Mal’ta and Buret’ site are younger than
about 20 ka BP (MIS-2) probably as well as in the several UP site in the Russian plain. All
of cases with human fossils are H.Sapiens.

4) Paintings in Southern parts of Ural Mountains (cave pictures) and Mongolia (rock drawing)

show later than 20 ka BP. There are no human fossil remain.

As to the 1), several dating results show emergence of modern behaviors earlier than in the
Western Europe. It would suggest the different background of modern behavior occurrences
from other regions, on the other hands, it is necessary to consider their dating contexts. Next
year, we will continue to investigate about west of Ural Mountains including Russian plain

and Eastern Europe.
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Ethnographic research on technological transmission among modern hunter-gatherers in

southeast Cameroon and the social function of hearths

Yuuki Nakamura

Meiji University

We conducted ethnographic fieldwork in Cameroon during August 1-9, 2012. The mis-
sion consisted of Ryota Ishii (Research team A01), Koji Hayashi (Research team A02), and my-
self. Our research aims to provide ethno-archaeological data that would be useful for testing the
“learning hypothesis” proposed by the Replacement of Neanderthals by Modern Human project.
More specifically, we have two objectives. One is to examine the transmission of the knowledge
of hunting technology in a hunter-gather society. The second is to investigate the social function
of hearths, which often serve as a place for family gatherings, and thus, an important area where
the young learn from the elderly.

The target society of our research is the Baka hunter-gatherers in southeast Cameroon.
We visited five settlements (Sissoh, Adjela, Payo, Mokongo-wa ya, and Matisson) and one semi-
settlement (forest camp constructed by the residents of Adjela) located near Lomi¢. The above-

mentioned research activities are outlined below:

(1) We gathered information about spears — the traditional hunting weapons of the Baka — to
investigate how the knowledge of hunting technologies is transmitted within their society.
Data were collected through interviews with the inhabitants and actual observations/measure-
ments of their spears at the settlements. We interviewed 36 males and obtained quantitative
data on 34 spears.

(2) In order to determine the social function of hearths, a series of maps showing the loca-
tions of hearths within a Baka settlement was made. Details on the size and features of the
hearths were also recorded. Such maps were drawn for two settlements (Sissoh and Mokon-
go-wa ya). Moreover, we were able to collect data on 150 indoor and 23 outdoor hearths in

six settlements.

77



HASNEIZE T 2 BUVANTTE) & 2 DR

fftHH KA
T A BER Y SO

HAFIEIZHATE « FEZ Y ZIZ 0O THRAD, ZDI EZ2 At o HWT
H510IE 0D E N ABRBEIC RS, —DILEID 6 RO Dk 4 i UL ERE %
BAHFT, ZNoORHEMNEEZMI A CTHHZ LW d 28, 99—k, EE
BIEICD Z 3 E XD Ic 2ok Y AMALLHHICHKT 22 THE, I
SEMHICE S ZTHAHBEDY A S 7255 T 5 2 ENTFETH B,

SN —D R, T bEBRANTEIERZEE L 72 (HKZR), W22 ER
EDHI S N TV B AHHED 9 b, BifE, HAFIETH - & b v aEfRUIE 38-36ka BEHD
bDOTH5, 2 LT, BN ZRITE S 38ka ARRICHHE 122 5, Adefkiii T3 A
HEMLaRHEEPRI I NG, ARMEICE b > THZCIEESIRE -7, A
wMELD CoEZE I, WERTCAEENE-STZZoAMEMHRLZZD, NETH
100km M BB 72 FEMI O M 2 A TEHNC R S ST K ) Ik B, 3ska AREIC R 2 L, B
WD—2ERENBMMLADBRES b Do bND, FHEAICIER I Nz 7 BRIk 7w v
7ﬁ§$m@r@.uAﬁ¢%o:5L%@%mt%imgﬁu%%kﬁ51VX@

TR AR D72 L $ 2 THRANITE R L 7223212, 38ka DI, T4 5
HAFEDOBMIHA e XALIZTTAT E Ly Ak o T b EEZ 65,

L2 LI, WEHITAEBRELINETHRICHET 2017 TIEZR L, Hillic k-
THRHIN ARG R 2, BIIHASRRARZELC TE >RSI N WITH S H
%, b2 EHBIRAS LWITEIE WA 2 REATENCE 5 T 27ka DABICEEILD YR X
N3 EHChs, TN X912, HAVETIEIRARN R TEISEE X BRI
bhbobiTL %, TORZHHT2ICH7z>TIE, RADBPZ>H 2, —2lF, HTAD
EIEHEIEDH D JTHRTEEZLLDTH D, TIUIREICEHRLT 2 ULHEFZ 2
ABHAFNBIHEIG L T 7 a2 ZF 5 21T, BIAEROFEIZZIZE
BT o7t T2bDTH D, b)) —DoId, FrEefliz 2 725 NER LA 0] 2>
WOl THARIENER LI THEZXATH 5,

%%iﬁ%@%ﬁ CHBRDSH B, DARTEEGT L 72 MBS At T o s 7 a v 7 8 - BERE
BOHERE D> & I F AR IR (29-20ka) 1271y 78 - %ﬁﬂ#%%?% L
b#okoﬁ%%'%% ANEDSEHRBEINT 2 B 135 212 < SEHBBHICE D%
AINCHEMZ EHEFL T3, ZoEModkEE 2% 2 ki %@%%T%%#
HAGNEDOBMRANNITE 2525 L&, 28y 7 —2 & LTTld 7% < Hilgie B
A2 bD>Z L, 29 LAEFABEMDOIPRLAM, ZEZ2R L Tw 5 ARE»H
52 EICHERLAZS TR REL Y,

78



Modern human behavior of the Japanese Paleolithic period and its background

Hiroto Nakata

College of Literature, Aoyama gakuin University

There are two ways to take evidence that how and when did Homo sapiens come into
the Japanese archipelago. The first one argues the descriptions of archaeological evidence on the
so-called modern human behavior. The second one is to compare the technological acts involve
in production, use and discard of lithic artifacts. Here, I considered the former question that
when did modern human behavior emerged in the Japan.

The evidence of modern human behavior, such as blade technology, grinding technol-
ogy, standardized lithic technology, effective predation of large mammals, long-distance ex-
change, art and ornament, burials, are already present after about 38,000 years ago in Japan.
These archaeological evidences support the emergence of modern human behavior in the Japa-
nese Paleolithic period. The matter of important, however, is that the evidence of modern human
behavior didn’t appear suddenly and as a package but arose gradually over the 20,000 years. It
may be related to increasing population pressure. Also, it cannot be bypass that each of the evi-
dences of modern human behavior didn’t organized all over the Japanese archipelago.

The concept of modern human behavior should not be confused with morphological
modernity. Although more research need to be done regarding understanding the Upper Paleo-
lithic population, particularly in light of the archaeological evidence, I suggests that modern hu-

man groups might have come into the Japanese archiperago in several times after 38,000 years.
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Improving the RNMH lithic industry database

Yasuhisa Kondo""®

(1) Department of Computer Science, Tokyo Institute of Technology, Japan

(2) Japan Society for the Promotion of Science

There were some technical problems in Neander DB, the RNMH lithic industry data-
base. First, an increasing number of records have led us to realise inter-regional inconsistencies
in the terminology of lithic industries and periodisation. Second, the concept of “cultural layers”,
which has originally been developed in the Levant and Europe because there are a number of
Palaeolithic cave or rock-shelter sites in which anthropogenic deposits are geologically layered,
is difficult to be applied to open sites in Siberia and other parts of the world (Kondo 2012).

In order to fix these problems, the metadata structure of Neander DB was thoroughly re-
viewed and improved. In the new version, Neander DB 2.0, the numerical cardinalities between
the tables of site (cultural layer), lithic industry, and period were reorganised. One cultural layer
is related to one and more lithic industries, and each industry belongs to one and more regions
and regionally defined time periods.

Neander DB 2.0 was launched in July 2012. With a clarified metadata structure, it suc-
cessfully provides more accurate text-based retrieval of the attributes such as periods, lithic in-
dustries, and presence of fossils. As of December 24, 2012, the RNMH lithic industry database
“Neander DB” has recorded a total of 159 lithic industries from 4,402 cultural layers of 2,067
sites and 5,301 radiometric samples. These data was compiled from a total of 593 literature
sources. The study area covers the whole part of Europe, Africa, Asia, and Near Oceania.

It is an important characteristics of Neander DB that the database structure is continu-
ously improved on user’s requests and according to the data nature. The next generation, Nean-
der DB 3.0, is being planned to develop functions in data sharing and publication that will be
required an online database and map architecture with associative retrieving system will be nec-

essary at the final phase of the project.

Reference

Kondo, Y. 2012. Neander DB 2.0: Improvement of “Replacement of Neanderthals by Modern
Humans” Lithic Industry Database. Poster presented at RNMH 2012, held at Gakujutsu Sogo
Center, November 19-24, 2012.
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An identification of skill and learning behavior through the analysis of refitted materials
from the Shirataki sites in Hokkaido

Jun Takakura
Graduated School of Letters, Hokkaido University

In FY 2012, the results obtained in this project are below.

First, I have conducted the analysis of refitted materials obtained from the assemblages
at the Hattoridai 2, Kamishirataki 8, Kamishirataki 2 sites, in order to understand a difference in
skill among them. In this research, I have focused on the technological characteristics of blade
reductions as well as their spatial patterning generally interpreted as skill signatures in the previ-
ous studies. In addition, the variety of raw materials, especially its size and form, as well as the
absence—“ghost”—of blade cores and the absence of blades among the refitted materials have
been assessed. The results of analysis can reveal not only the pedagogical demonstration by the
expert knappers for the benefit of a beginner knapper at the Kamishirataki 2 site, but also the ob-
servational learning of knapping operations and skills at the Hattoridai 2 site.

Second, the evidence obtained from the Kyushirataki 15 site demonstrates that a shift
of the knapper occurred in the course of reduction sequence among the refitted material No.96.
Whereas the previous studies on the lithic refitted materials generally assumed that a single
knapper consistently operated the lithic manufacturing process, thus resulting in the formation of
the particular refitted material, this refitted material shows that the core produced by the expert
was used for practice of the beginner succeedingly.

Third, I have discussed the criteria upon which the determination of technical skill lev-
els through archaeological refitted materials should be based. When different types of raw mate-
rials, in particular remarkable difference in size and quality, are used in a certain assemblage, it
may be difficult to distinguish the results of novice knapping from some of the simplified reduc-
tions by the experts due to the use of small and/or lower quality gravels. As far as the refitted
materials from the Kyushirataki 8 site show, the absence—*ghost”—of blades among the refit-
ted materials provides a meaningful suggestion for understanding of the skill levels as well as
the context of knapping behavior at the site.

As a result, these analyses can provide a conclusion that the novices were present in
the camps used for the procurement of obsidian raw materials and the production of blanks and
tools. This encourages us to examine children and adolescents in the hunter-gatherer’s camps at
Shirataki, which eventually leads to a critical avenue for reconstructing the local group organi-
zation and the settlement pattern of the prehistoric hunter-gatherers during the late Upper Paleo-
lithic.
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Upper-limb kinematics in spear throwing with a spear thrower

Yasuo Higurashi

Graduate School of Human Sciences, Osaka University

Humans have the ability to throw with speed and accuracy. Throwing-based projectile
weaponry used by prehistoric humans includes throwing spears and spear throwers, which are
also called atlatls. Recently, arguments are presented against the notion that the Neanderthals
used spears for throwing less frequently. Complex projectile weaponry including spears and
spear throwers is associated with modern humans. Currently I am undertaking a research project
to investigate the significance of throwing behavior to the replacement process of the Neander-
thals by modern humans. In this presentation, I report the results of a biomechanical study to
better understand about spear throwers. One male (22 years) and one female (21 years) subjects
volunteered to participate in this study. They had no special experience with spear throwing.
Subjects performed three different tasks: (1) throwing atlatl darts (length, 2.16 m; mass, 240 g)
with a spear thrower; (2) throwing atlatl darts directly by hand; and (3) throwing a javelin (length,
1.90 m; mass, 400 g) directly by hand. The distance to a stationary circular target with a diam-
eter of 0.8 m was 8 m, and the order of the tasks was randomized. The use of a spear thrower
significantly increased the spear’s velocity at release without a concomitant, substantial decrease
in accuracy. The spear’s velocity at release was increased by 23% for the male subject and 16%
for the female subject compared to the condition in which atlatl darts were thrown directly by
hand. Upper-limb movements were compared among three throwing conditions. Implications of

this study for the use of a spear thrower in prehistory will be discussed.

Invited researches 2011-2012. AO1. Biomechanics of hunting-spear throwing in modern hu-

mans.
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The Foundation of learning Performance and evolution of education

Hideaki Terashima

Kobe Gakuin University, Faculty of Humanities and Sciences

As the goal of this year’s research, I proposed to look into 1) the innovation in subsist-
ence for adapting to the harsh environment during the last glacial period and the learning ability
supported the innovation, 2) the function and significance of symbolic ability in early humans
drawing on the data from contemporary hunter-gatherers, 3) the characteristics of the education
in modern hunter-gatherers compared with the current education in modernized societies. This
year we planed to promote joint research with other research teams in the RNMH project. The

followings are some results:

1) Innovation in subsistence is apparently supported by learning performance which depends on
three different systems: a) biological and ecological, b) social, and c¢) cognitive systems. Each
of these systems contains many factors which support the system’s performance. Those systems
and factors are interrelated each other and make human learning performance. The development
of all these systems enhances the learning performance and that in turn promotes the develop-

ment of each system.

2) The development of symbolic capacity including language means much for learning and
teaching in humans. However, in modern hunter-gatherers language is barely used as verbal in-
structions for teaching knowledge and skills that can be seen. Learning by observation is usually
sufficient for that purpose. The language works for teaching something invisible such as man-
ners, morals, kinship relationship, and social values. Even in such an occasion, however, those
items are often taught indirectly using such a method as story telling filled with a lot of meta-

phors and anthropomorphic images.

3) A tentative evolutionary model of learning and education from apes, Neanderthals to modern
humans was proposed. The first stage is a learning as a biological ability. The second stage is
an education as a biological adaptation, and the third is an education as a cultural institution.
The fourth is an education as a social institution. Chimpanzees are mostly on the first stage hav-
ing little educational behavior. Neanderthals might be chiefly on the second stage and in some
degree on the third stage. Modern humans are basically on the third stage, but those who are in
industrialized societies are on the fourth stage. The difference between the third stage and the

fourth stage is, however, more of educational goals rather than educational levels.
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4) This year we promoted a collaboration with AO1 research team to study hunting tools in the
Baka pygmies of Cameroon. With BO1 team we designed a collaboration on the relationship be-
tween ritual ceremony and communication in distant groups. With C02 team, a collaboration on
sociality and symbolic ability is planned in January 2013. A joint conference of A01, A02 and
B02 will be held on hunting tools and hunting methods of Neanderthals and Homo sapiens, in
February 2013.
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Kubota, Sachiko 2011‘What is ‘education’ for Aboriginal people?’ Australia AIATSIS National
Indigenous Studies Conference, 2011.9.19-22

Kubota, Sachiko 2012‘Ritual as Social Learning’, 41st Annual Meeting of SCCR, 2012.2.24,
University Nevada, Las Vegas ,USA

Horiuchi, Hiroki & Kubota, Sachiko 2012 "The Effects of Cross-Boundary Rituals on Cultural
Innovation’The First International Conference RNMH 2012

Kubota, Sachiko 2013 ‘On vriety of Aboriginal Spear-throwers’ “Research meeting: Hunting
and Hunting tools” 2013,2.9-2.10 .Tohoku University
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Research Report in fiscal year 2012

Sachiko Kubota

Graduate School of Intercultural Studies, Kobe University

At the beginning of this project, I focused on learning behavior of Aboriginal children.
I pointed that the age groups have very important role for children’s learning. Aboriginal adults
do not give instruction or orders. Instead, Children learn subjectively by copying elder chil-
dren in the group (Kubota 2010). This year, I developed this hypothesis to construct theoretical
framework about social learning that to see if the social learning provide key factor for ‘creativity’

which is regarded as a crucial factor for evolution of Modern Humans .

In 2011, T organized the research on the role of rituals for Aboriginal learning. In Arn-
hem Land the rituals are still have very important meaning and held actively. And they func-
tion as the most important learning occasion for young. In the research, the application of ritual
scheme to school education was studied (Kubota 2011). This year, I developed this idea with
cooperation with Dr. Horiuchi by focusing on the role of the rituals as the possible place for
cultural innovation and presented a paper in the international conference (Horiuchi & Kubota
2012).

Beside above, I conveyed literary survey on Spears and Spear throwers in the Aborigi-
nal Institute in Australia in August and will present a paper based on this study in the coming
meeting in February (Kubota 2013). Also, I started the research on Aboriginal paintings for this
project. Aboriginal paintings are based on their mythology or world view . Since 1970s Austral-
ian government encouraged people to produce paintings for their livelihood and it developed to
became a big industry in Australia. The paintings are well known and highly valued domesti-
cally and internationally. Over the historical development of Aboriginal art, a several so called ‘art
schools’ have emerged. In each case, it is known that a single artist started the new painting style
and the people around him/her imitated the style to form one art school. We can see scheme of
innovators and followers here. I collected the documents concerning this topic in the institute
and now in the process of analyzing them. I also interviewed the artists in the field about the
changes of the painting styles. With the results from library study, I will present a paper about

the details of innovation and succession of knowledge next year.
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Development of cognitive flexibility in Baka Pygmy

Tadashi Koyama

Faculty of Humanities and Sciences, Kobe Gakuin University

It is pointed that cognitive flexibility is a key competency in daily life (Kloo, Perner,
Aichhorn, & Schmidhuber, 2010). With this competency, children can to adjust their behavior to
the changing demands of the environment. And Kloo, Perner, Aichhorn, & Schmidhuber(2010)
said that cognitive flexibility was necessary for creativity. How do children develop these abili-

ties which would be focused from the underlying learning abilities of modern Homo sapiens?

In recent developmental psychology, cognitive flexibility relates to the executive func-
tion. Executive functions play a critical role for the development of theory of mind (Doherty,
2009). Kloo, Perner, Aichhorn, & Schmidhuber(2010) also suggested that we had to distinguish
two different kinds, ‘response flexibility’and ‘representational flexibility’. Recent developmental
study pointed the relation between representational development and cognitive flexibility (Fisher,
2012). We need to study how the development of representation which is an element constitut-

ing creativity could affect cognitive flexibility.

In this study I focus the cognitive flexibility in Baka children through observing their
play, especially symbolic play and providing matching non-meaningful figures developmental
tasks with them. From the results it is suggested that the Baka Pygmy children have well-devel-
oped cognitive flexibility. I will examine the relation between this cognitive flexibility and the

development symbolic function in Baka Pygmy children.
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The expression of creativity by Baka-pygmy children

Eiko Yamagami

Faculty of Humanities and Sciences, Kobe Gakuin University

Purpose
Creativity has been taking a crucial role, for maintaining and developing our Homo-

sapiens society and culture. Nevertheless, a definition and assessment method of creativity has
not been established yet. However, it should be easier to understand, if we classified it into
four aspects such the creative process, creative personality, creative environment and creative
products (Moony, 1963). In this paper, I examined the creative process and the creative prod-
ucts through collage, drawing and Hand Test (psychological test) to Baka-pygmy children.
Confronting the new given stimuli instead of their familiar forest environment seemed to be in
the situation of problem-resolution.

Theories on the creativity

* “Diffuse productivity” relating to intelligent ability and thought (Guilford, 1950).

* Creative problem-resolution as work: spontaneity, no model and seriousness (Kawakita,
2010).

* Exposure to a new idea: cell excitement in the broad area of the brain, diffusion and inte-
gration (Watanabe, 1984).

* Objective evaluation of creative products “idea research space model” (Yoshida,2005)

Participants and Procedure
52 Baka-pygmy children in Cameroon participated in the activities in small groups in
August, 2011.
Result
1) Creative process

* Without rejection and avoidance, they accomplished the task, taking great interest and
exploring the new materials.

* They changed the situation intensively with a different viewpoint in order to perform
their task easier.

* Most children preferred to use a simple tool as they were able to handle it more easily,
and two boys, who might be ingenious like inventors, tried to use complicated tools to
accomplish their artistic works.

2) Creative products

* Great interest in interpersonal relationships and respect for cooperative communication.

* The children’s interest and imagination were remarkable, and they were open to both
their own and a different culture, motivating to adopt them.

* Their creative products had a good balance without any restraint nor explosion, involving

diffusion and integration as important elements of creativity.
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Transmission of techniques and play behavior by imitation among San children

Kaoru Imamura

Faculty of Economics, Nagoya Gakuin University

I conducted a field survey of children’s play among the San in Botswana in 2012. In this
research | focused on mimicking behavior. In general imitation has a model and imitation is a
behavior in which a person copies the model. But often children’s imitation play does not need
a model. Their imagination can go beyond the model. Sometimes they share their imaginations

and create a new kind of play. I divide imitation into two types.

(1) Copying the model

This type of imitation is found in transmission of techniques. When children learn how
to use a knife and how to make a bow and arrow, a spear, or a snare, they observe adults who
are making these things and they copy the adults’ actions exactly. But it is not necessary for
the children and adults (the models) to be together on the spot. Sometimes children will make
a snare alone after they have observed adults’ behavior and remember it.

Adults do not directly teach children how to use a knife. It is the older boys who trans-
mit knife technique to the younger ones. Neither do the older boys specifically teach the tech-
nique but they help the younger boys when they reach an impasse in making some hunting
tools or toys. The way of “helping” is simply an older boy alternates making them himself
and continuing to make what a younger boy has begun until it is complete. This “alternat-
ing maker” is often seen even among adults. They say “alternating making” is “enabling the

owner (who first began to make it) to make something.”

(2) Sharing imagination and creating new play

“Gokko asobi” (in Japanese) is typical of this imitation play. Gokko asobi or “pretend
play” involves imitating someone, usually a mother, a father and a baby, while doing role
play with other children. The model might be their own family, but often children act out a
“typical” or “ideal” family. It is a stereotype that goes beyond the real family.

This year, I found a new type of play among San children. It is “hunting play”.

Around ten years ago, children aged four to 14 played hunting games. They had little
bow and arrows and they actually hunted little birds and lizards. Everything was small and
not serious. So it was a kind of play.

Now they mimic the whole process of hunting on horseback. First they make horses and

spears from tree branches and leaves. Next they take the roles of “hunter on horseback™ and
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“game animals.” Then they perform each role. The “hunters” (usually older children) chase
down the “game” (usually younger children) and they grapple and fight for a few minutes.
Finally the “hunter” kills the “game” with the “spear.”

They also mimic butchering the game animal. They reproduce the actions of cutting the

“skin”, then skinning and jointing the animal.

Recently real hunting activities have declined and the chances for children to observe
hunting have also been reduced. They reproduce hunting scenes from hearing adults talk about
past hunts and observing the butchering of cattle. They devise new types of play and share them.

Finally they create a new imaginary world.
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Play activities and cultural transmission among hunter-gatherer children:

The case of the Baka in Cameroon

Nobutaka Kamei

Aichi Prefectural University, Japan

[Keywords] Hunter-gatherer children; Baka; Cameroon; play activities; learning and teaching

behaviors

Purpose of the research: It has been pointed that hunting-gathering societies have neither edu-
cational institutions nor educational behaviors among their children. Hunter-gatherer children
have their own culture, which is connected to the transmission of hunting-gathering culture.
These were the results of my anthropological research in 1996-1998 among Baka children in
the tropical rain forests in the East Region of the Republic of Cameroon (Kamei, 2010). Fifteen
years later, with the further spread of schooling and the introduction of restrictions on hunting,
how have children’s culture and life changed? Are the characteristics of cultural transmission in
foraging societies still maintained? This research aims to collect ethnographic data on children’s
daily activities including play, hunting, gathering, fishing, housework and so on. It also aims to
describe the system of cultural transmission through this age group as one of the characteristics

of foraging societies.

Methods:

[Period] March 2012 (5 days); August-September 2012 (14 days)

[Field site] Settlements of Baka hunter-gatherers in the East Region, Republic of Cameroon
[Methods] Participant observation and interviews with Baka children. Experimental methods on

learning and teaching activities were also adopted.

Results: Through participant observation and interviews among Baka children, the following
points were found.
(1) School attendance rates have increased among both boys and girls, and consciousness of
schooling is already shared among the majority of parents.
(2) Play and subsistence activities (hunting, gathering and fishing) conducted by boys and
girls observed out of school have not changed [Case 1].
(3) Social and cultural changes among adults partly affect children’s activities, but do not af-

fect their way of learning [Case 2, 3].
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[Case 1] Fishing by girls. They form children’s groups and go into the forests. They have
experiences to hunt, gather and fish in the natural environments.

[Case 2] Slide play by boys. No teaching was observed among them. The elder boys only
let the younger boys imitate their play behaviors.

[Case 3] Board game “Songo” by boys and girls. They learn how to behave first through

the imitation, and how to play the game later without teaching.

Discussion: The results show that in the past fifteen years, children’s culture and life have not
changed. Observation and imitation are still the essential ways of learning among children. As
before, it is rare to observe positive teaching activities among them. The characteristics of for-
aging societies “without education” are still maintained. Together with these observations, a
“learning model of hunter-gatherer children” can be presented in order to discuss the nature of

“educational activities” by human beings.

Kamei, Nobutaka. 2010. Little “hunters” in the forest: Ethnography of hunter-gatherer children.
Kyoto: Kyoto University Press.

107



2012 fRERFFEAY « JLRIME 2L, (R, BUSAISE

=i
FHESKAAREGE T & 7« 7 7 V) A HUS e s it

2012 FEE X, INFETOFBETCHONLBERNCE ST T O 2 o 7.

1, SRR EEE — T8 SMHATAICRRNAEE2EAT 2, ZHUIHETS
DILIPT, ZNENDBEHEITRE, £5, (MEID, BRiE2 oS58 & Hilnic
HET L 2ET 2. ZOHBEO T O AL, TNFNDSEEHENRZDOREZ DY
TZTHRETHMEZTERETROPZRL, ZNUTL > TZDORAITEIT 5IEE
MDOHBEZIVIRT 5. ZLC, FEDITRBIHYNIIRAHED) Z L3 TE 24 7%
W Z LKL T <, Malloch & Trevarthen(2009) 7z £ 12 & - TR S 1o 2 & % ILH
EREL V) 77 —F13, 29 LBEEEOHELICOWTERAET 2 7-DICHX
Thsb, 36, HATAIIE TS Z) LN RHERE X, A7ey27 T
e L CWL AR AEHOEFEIC D ko Twa EEZ 65,

055 Mk aig (2012484 H. R B - A e v ¥ —) BLXOHEES v R Y
7 A (2012 4E 11 H, Y EE - i Ak vy —) TR, 29 LN —AXT T«
TPoREEEDINETO HERER) v OBEFE —F S HMHAIT AT 5
T WL, HEmeiTo 7.

2. INFEFTHL OMAEES - BDOANL D, FHFERD IS REL 2 HAERE 2 H
L CT& 7 (e.g, Silberbauer, 1965). Z 9 L 7FflE, EERICIZ WL D0 DERED SRS
L7zboirtEZoS, THLERXN=—ZAXRTT 4 7Db L, A, BEHET 7Y 4D
FRERER - BERELTHONE T YD I B, 2 O0BET 2l - SHEENTH
274/ 0FDHET, 0 DERKBFEOMELIT->CTE 2, o DBREAMEICE
WTIE, ZOEEROIEIELAT —VOHRBEEICHET 2T D X 9 2B
WS ANICHAGDINS 2 ET, THAR) 28 T3l &8I Tw 2 (A, |
iy, () EPEEMO R AL Y POHUE 1 A ATy v a2 BEIT B
IZZHLERAL VY F2TIERLADTTHOREADLE S, Q) BEOBRDEELATI
B9 2005k : 29 LEBREBEIOBICT v Fe—2 k2, 3) BitkPk7-F D %2
D& L7BREEO PR © BitkCK7Z D ofhao BHd ¥ » > 7H e LRI 2D
BEIOBEOREHMIR E 2 o720 T 5, @) RIEET 280K D 0 ) oA -
B2 K72 ) 0@z ) IZBEH DL — bt Lok, FREREIRB OO MILNR 25
WP c 2570 T 3,

06 Mtk aik (20124F 4 H, R A - ARG vy 4 —) T, AT D
FEFICBIIL2FHEPY 2 AF v —OHEZBETS2 2 LICk>T, 29 LA
B3, BRI N BRIV TGRE %,

108



Research Report in 2012(fiscal year): Communicative musicality, social learning, and envi-

ronmental perception

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

In fiscal year 2012, I promoted the following works based on the research data collected
so far.

(1) Musicality introduces a temporal structure to caregiver-child interactions. This fa-
cilitates the participants to cooperatively coordinate their attention, posture, position, and affect
with other participants in the course of interactions. The coordination process indicates what the
participant should and should not do, and thereby provides the basis for encouraging morality
in the given society. Children then gradually broaden the range of social situation in which they
can act properly. The communicative musicality approach developed by Malloch, Trevarthen
and his colleagues (Malloch & Trevarthen 2009) give a powerful tool to analyze how such mo-
rality is going to be organized. The practices of cooperative mutual-coordination arguably forms
the basis of the social learning discussed in the replacement project, too.

From this perspective, in the 5th general meeting (held at National Center of Sciences
(NCS), Tokyo in April 2012) and the International Symposium (held at NCS, Tokyo in Novem-
ber 2012), I discussed about the above issues based on the some of my data on caregiver-child
interactions among the San, “hunter-gatherers” of southern Africa.

(2) To date a number of people including researchers have admired the well-developed
sense of orientation among hunter-gatherers (e.g., Silberbauer, 1965). In actual, such trait is
based on the amalgamation of several skills. Under this perspective, I have conducted intensive
field researches among the |Gui / ||Gana, two neighboring groups of the San known as hunter-
gatherer/indigenous peoples in Southern Africa. Their perception of the environment is comple-
mented by the following multi-scaled integration of folk knowledge, through which they trans-
form “nature” into “culture” (Takada, in press): (1) Keen perception about the ground conditions
for avoiding obstacles, such as the burrows of animals. The |Gui / ||Gana find the areas with few
obstacles effortlessly when they move through the bushveld. (2) An immense knowledge of
specific trees, used as landmarks. (3) Understanding woodlands and basins as nodes in the en-
vironment. These areas provide valuable resources for them and serve as campsites during their
nomadic travels. (4) Conceptualization of sequences of woodlands and/or basins with reference
to ecological features. Such sequences are employed as a route for nomadic movement or as a
referential framework during hunting-gathering excursions.

From this perspective, in the 6th general meeting (held at NCS, Tokyo in January 2013),
I demonstrated how the Glui/G|jan generate and re-generate such knowledge by scrutinizing

their real-life use of language and gesture.
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An Interaction Analysis on Instruction/Learning Supported by Environment: A Case

Study of the Baka in Eastern Cameroon

Koji Sonoda
Kyoto University

Teaching is an important aspect in people’s lives and cultures (Strauss et al 2002). Il-
lustrating the instruction supported by environment, I attempted to clarify how the hunting
and gathering lifestyle was linked to forager-specific instruction within an interaction analysis
framework. Especially, I focused on following points of view: language, gesture, and structure
in environment (Goodwin 2007) in their interaction. All of them were indispensable part of the
organization of instructing / learning activities. In this study, the organization of embodied in-
structing / learning activities was investigated using as data a sequence in which a mother was
inviting her 7-year-old son to the cooperative work of catching a rat in the forest.

The Pygmies hunter-gatherers of central Africa have been the subject of extensive re-
search due to their foraging lifestyle. However, the question about education, e.g., does teach-
ing exist in hunter-gatherers? (Hewlett et al 2011), has not exactly been answered up to now.
I explored it from a qualitative perspective. Researchers have reported that adults tend not to
explicitly instruct children in knowledge and techniques about hunting and gathering, and that
children spontaneously attempt to become involved in subsistence activities. These descriptions
have led to the idea that the explicit instruction of knowledge and techniques does not occur in
this society. However, by examining interactions that are embodied in everyday activities, other
aspects of “implicit instruction” can be revealed.

The investigation was conducted in a village and a nearby campsite in the East Province
of the Republic of Cameroon from August to October 2012. Using a video camera, I recorded
everyday activities that were collaboratively undertaken by both adults and children. During
these activities, even though children played only peripheral roles, this involvement gave them
opportunities to learn. On the other hand, adults took children’s behaviors into account in order
to sustain these roles for the children. Thus, adults gave children a variety of opportunities for
interaction, assessing the situation elaborately, which contributed to the children’s learning. The
seemingly implicit instruction was an outcome of how adults, children, and as well as the envi-
ronment including the surrounding objects, cooperatively organize current interactions. It would
be through this experience that children became able to behave appropriately in any situation. It
was considered that this ability was crucial for the people’s acting in association with their envi-

ronment to carry out foraging activity.
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The study of hunting activity and hunting tools among Baka hunter-gatherer in Cameroon

(Research Report in fiscal year 2012)

Koji Hayashi

Faculty of Humanities and Sciences, Kobe Gakuin University

In July to August 2012, I visited settlements of the Baka hunter-gatherers in Cameroon.
And I focused on hunting tool, especially spear manufacture and spear hunting to examine

“learning hypothesis” among the Baka.

1. Classification, measurement and use applications of spear

I visited five settlements and one camp in the forest with Dr. Ishii and Dr. Nakamura (re-
search group A01). And we conducted intensive research about the distribution of manufactur-
ing techniques among the Baka and among generations in addition to the measurement of spears
that are in use.

Although spear hunting is rare among the Baka today, we observed that there is spear
variations and use applications (that hunted animals) from the interviews and the measurement
of spears.

2. Spear manufacture and donation

Regarding the teaching of spear manufacture, 11 of 18 persons responded that they were
taught by their father and 2 claimed that they were taught by their grandfather. It is noteworthy
that all responders said they had ‘learnt by observing’ the manufacturing process rather than
from any ‘direct teaching’. On the other hand, 8 of 14 persons without inexperience of spear
manufacture answered that they obtained a spear by gift (donation) from their kinship group.
Thus, it can be observed that kinship serves as a background to both the manufacture and dona-
tion of spears among the Baka. However, regarding actual spear manufacture, in spite of kinship
relations, elders (experienced persons) do not directly conduct any teaching. It appears that spear
manufacture is always an independent activity.

From these results, in the international conference (RNMH 2012) we presented by post-
er session (Hayashi et al. 2012).

3. Future plan

In addition to the cases of the Baka Pygmies, I continue bibliographic survey on hunting
history and hunting tools among the African hunter-gatherers. And I will present about this study
in the coming collaborate meeting in February (Hayashi 2013).
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Children’s Lifestyle and The Demographic Structure and Dynamics of A Pygmy Hunter-

Gatherer Population

Taro Yamauchi

Graduate School of Health Sciences, Hokkaido University

In August and September FY2012, we conducted intensive field surveys of the pygmy

hunter-gatherer children living in the African rainforest of Cameroon.

1. Behavioral pattern of the hunter-gatherer children

Following up on FY2011, the daily time-space allocations of the children (n = 57, aged
2-17 [estimate]) living in semi-settled villages was estimated using the global positioning sys-
tem (GPS) and an acceleration monitor.
In addition, we conducted behavioral observation in the forest camp for 10 children (4 boys
and 6 girls, aged 816 [estimate]) and obtained data for 66 person-days. Furthermore, in order
to reveal children’s activities in the forest in detail, direct observation [individual tracing] of 6
adolescent children (3 boys and 3 girls) was performed for 12 hours [06.00-18.00]. Daily step
counts exceeded 20,000, which suggests that the hunter-gatherer children have high physical ac-

tivity levels even in the forest camp.

2. Demographic structure and the dynamics of hunter-gatherer societies

The census was taken for approximately 600 Baka people living in 4 villages within 5
km during February—March 2011 and August—September 2012. Personal census data including
name, clan, sex, age classification, birthplace, marriage, number of children were collected by
interview for all participants living in each house.
A population pyramid was constructed from sex-/age- population size. The ratio of male to fe-
male was 1.13 to 1.00, and the percentages in each age classification were dindo (infancy): 6.9%,
yande (childhood): 37.5%, wanjo/sia (juvenile and adolescence): 28.0%, and kobo (adulthood):
27.7%. It was revealed that the number of residents in two types of Baka people’s buildings
(Mongulu: dome-shaped house, Nda: house with mud wall) were almost similar (Mongulu: n =
21,45+ 2.7, Nda:n=113,4.3 £ 2.4, p = 0.74). The mean parity collected from 14 women who
had completed their reproduction was 7.1 + 2.2.
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Social learning, trial-and-error, and imitation — The second experiment

Nobuyuki Takahashi
Center for Experimental Research in Social Sciences,

Graduate School of Letters, Hokkaido University

Previous research on learning has assumed a dichotomy between individual learning and
social learning. The key difference is whether the source of information originates in oneself or
others. Although social learning is usually represented by the single ability of imitation, there
are at least two major abilities that are considered to represent individual learning — creativity
and trial-and-error. However, there has been no empirical study investigating the relationship
among the three learning abilities. In 2011, we conducted a laboratory experiment as the first
attempt to examine the relationship among creativity, trial-and-error, and imitation in humans.
However, what we found in 2011 is far from conclusive evidence. After the first attempt, we
experienced technical difficulties in developing the tasks and conducting the experiment, and
the above results were obtained from only a few specific tasks. Thus, in 2012, we conducted the
second experiment to see if we can conceptually replicate the results of the 2011 experiment.
We developed a new task to measure trial-and-error, and used various tasks to measure creativ-
ity, which included a standard IQ test, performance tasks, and paper-and-pencil tasks. The re-
sults suggested that there was a positive relationship between creativity and imitation, and there
was no relationship between trial-and-error and imitation. Contrary to the first experiment, the
relationship between creativity and trial-and-error seemed to be weakly positive. In general,
these findings partly support a new theoretical argument that social learner explorer, who com-
bines accurate social learning with exploratory individual learning, is most adaptive under cer-

tain fluctuating environments (e.g., Aoki 2010).
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Origin and function of ancient haplotypes found in modern humans

Makoto K. Shimada

Institute for Comprehensive Medical Science, Fujita Health University

[Background] Recent advancement on the DNA sequencing technology has enabled us to obtain
DNA sequences from archaic humans, which suggests genomic introgression via hybridization
between modern and archaic humans. Owing to technical difficulties; however, only limited
number of high-quality genome sequences of ancient human is publicly available so far. Mean-
while, genomes in modern humans should contain more introgressed haplotypes than these al-
ready available sequences of Neanderthal and Denisovan. Surveys of modern human population
to distinguish introgressed haplotypes from archaic humans will afford better understanding of

characteristic evolution of modern human and differences between modern and archaic humans.

[Methods] To facilitate the availability of haplotypes introgressed from archaic to modern hu-
mans, we surveyed genomic variation obtained by the project to sequence the genomes of a
large number of modern human individuals collected globally, ‘1000 genomes’ project. We
focused on the haplotypes that had been suggested in the previous studies as introgressed haplo-

types from archaic human via hybridization (ancient haplotypes).

[Results] We found that five out of six ancient haplotypes investigated were contained in the
1000 genomes data. The haplotype not found are located in the HLA-B locus, which may be due
to high diversity of the region. The 1000 genomes data indicates that ancient haplotypes are apt
to locate in non-African population in comparison with commonly found haplotypes. We deter-
mined linkage disequilibrium (LD) regions that contain these ancient haplotypes using r2 values
between SNPs of the 1000 genomes. These LD regions ranged between 23.2 kb and 267.6 kb.
The genealogy of the haplotypes suggested that ancient haplotypes located in distinct LD re-
gions prone to diverged from other haplotypes. We identified SNPs in the LD regions containing

the ancient haplotypes that may affect differences in phenotypes of brain or behavior.

[Summary] The ancient haplotypes could be found in the 1000 genomes data, unless the haplo-
type locates in highly divergent region. Low recombination is an important factor to select in-
formative ancient haplotypes for estimation of ancient phenotypes. Further investigation on the
SNPs affecting behavioral phenotypes found in the LD regions containing ancient haplotypes is
expected to identify evolutional features of modern humans that affect rapid replacement from

Neanderthal to modern humans.
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Cultural interaction and cultural evolution

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

In order to explain the different cultural evolutionary speed between Neanderthals and
modern humans, our research team BO1 has theoretically studied the effects of learning abili-
ties, population size, the number of acquaintances, and the mechanisms of cultural transmission
on cultural evolutionary speed. When we consider the replacement of Neanderthals by modern
humans, we have to study the effects of cultural interaction between Neanderthals and modern
humans. From the evidence of interbreeding between Neanderthals and modern humans and the
possibility of Neanderthals’ learning of modern human culture, we cannot exclude the effect of
Neanderthal culture on modern human culture. Therefore, I have created a new model that is
applicable to cultural evolution of multiple populations. First, I have studied the factors that af-
fect cultural evolutionary speed of a single population. Although social factors such as popula-
tion size and the number of acquaintances strongly affect cultural evolutionary speed in previous
models that assume individuals always learn from an exemplar with the best cultural trait, these
factors have little effect in the present model that assumes individuals cannot always distinguish
the best one. This result suggests that we can obtain the effect of learning abilities if we focus
on a cultural trait whose utility is unclear. For example, not useful items such as stone tools but
arts, or not useful techniques but minor differences in stone tools, may be strongly affected by
learning abilities, but little by social factors, in their cultural evolution. In fact, if we compare
modern cultures with the Middle Age ones, evolutionary speed of practical scientific technolo-
gies is accelerating due to population increase and globalization, but that of arts and fashions
may be relatively constant. Next, [ have studied the effect of cultural interaction on cultural
evolutionary speed. A cultural interaction with a lower cultural level population can both decel-
erate and accelerate cultural evolutionary speed. Acceleration may occur when the interaction is
small and the difference of cultural level between two populations is large. This result suggests
that the cultural interaction with Neanderthals may have caused the explosion of modern human
culture in Europe. Gradual change of transitional cultures in Asia may also be explained by the

cultural interaction with archaic humans.
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Reconstructing the Distribution of Neanderthals and Modern
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Progress of date screening and the problem

Takayuki Omori
Minoru Yoneda

The University of Tokyo

One of the most important issues on the discussion of the transition from Neanderthals
to Modern humans is to obtain temporal patterns of cultural changes with a high degree of ac-
curacy. We are reevaluating published radiometric dates in terms of analysis techniques, and at-
tempted to rearrange the dates of Paleolithic chronology so far.

FY 2012, own study area has been expanded from the Levant to the Europe and Africa,
and data collection and evaluation have been continued now. As of January 2013, 7127 dates
(1467 archaeological sites) have been archived in the B02 database “Neandat”. In order to as-
sess the procedure of our data screening system, we focused on radiocarbon dates of the Eu-
ropean Middle-Upper Paleolithic in which considerable previous studies had been developed,
estimated the boundary dates and duration of a lithic industry from the ages. Radiocarbon dates
on the European Paleolithic were based on the PACEA geo-referenced radiocarbon database
(d’Errico et al. 2011). At the moment, some ambiguous data, such as Mousterian at 27 k cal BP,
are still can no be detected by own screening procedure. We have to develop a way to involve
the reliability index and stratigraphic information for this reeva;uation of Paleolithic chronology.

At the same time, we are developing a method to reconstruct the past population dynam-
ics based on the radiocarbon database. Some preliminary results were obtained for European

stone industries.
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An automated mathematical function for conversion of GISP2-based age models to NGRIP

Stephen P. Obrochta, Yusuke Yokoyama, Hodaka Kawahata

University of Tokyo Atmosphere and Ocean Research Institute

Paleoclimate records generated over the past 15 years often have incompatible time
scales outside of the range of radiocarbon dating due to significant revisions in the Greenland ice
core chronologies that are often used to assign ages to marine and lacustrine sediments. Creation
of a compatible chronology is required prior to quantitative analysis of spatial and temporal cli-
mate variability. Here we present an automated mathematical function that updates GISP2-based
chronologies to the newer, NGRIP GICCO5 age scale. This is done using the original author’s
own age tie points and does not effect relative phasing with Greenland stadial-interstadial varia-

tions.
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Using numerical models to simulate climate and vegetation changes during the last glacial

cycle

Wing L Chan", Ayako Abe-Ouchi*”, Ryota O’ishi"”, Kunio Takahashi®”
(1) Atmosphere and Ocean Research Institute, The University of Tokyo
(2) Japan Agency for Marine-Earth Science and Technology

The last currently recorded evidence of the existence of the Neanderthals dates back to
about 28,000 years ago in the southern tip of the Iberian Peninsula (Finlayson et al., 2006). Vari-
ous theories have been developed to explain why they became extinct. One such theory points
to their inability to adapt to climate and environmental changes during oxygen isotope stage
3 (58.9-27.6ka BP) (Stewart, 2005). Abrupt climate changes known as Dansgaard-Oeschger
events brought about rapid warming, followed by longer periods of cooling. Preceding some of
the warming events were Heinrich events (Heinrich, 1998), which coincided with the break-up
of ice shelves and the release of freshwater and ice rafted debris into the North Atlantic Ocean.
To understand the role of climate change, numerical climate models can first be used to recon-
struct past climate.

We performed several experiments using a high resolution global atmosphere general
circulation model, MIROC (The Model for Interdisciplinary Research on Climate) (K-1Model
Developers, 2004) to investigate how the climate differed to present day. For a particular time
slice such as 30ka, orbital parameters controlling the insolation, greenhouse gas concentration
and ice sheet extent (Abe-Ouchi et al., 2007) have to be specified. There are two experiments for
each time slice, including one which mimics the effect of freshwater release by adding a ‘fresh-
water anomaly’ to the monthly sea surface temperatures. This anomaly is calculated from previ-
ous ‘freshwater hosing experiments’ by applying a freshwater flux to the North Atlantic Ocean
in a mid-resolution coupled atmosphere-ocean model experiments to study the possible effects
of Heinrich events on the climate. Vegetation changes were then investigated with a dynamic
global vegetation model (Lund-Potsdam-Jena DGVM) (Sitch et al., 2003), using surface air
temperature and precipitation from the climate model as input data.

Initial results show that compared to present day, in the 30ka experiments, temperate
plant functional types (PFTs) are partially replaced by boreal PFTs in much of Europe, espe-
cially in parts of Britain, central and north-east Europe. On the other hand, temperate PFTs show
increases in the Iberian peninsula and southeast Europe, at the expense of herbaceous PFTs and
boreal PFTs, respectively. There is large growth in herbaceous PFTs across southeast Europe

where precipitation is lower.
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The overall effect of freshwater hosing is to reduce both temperate and boreal PFTs over
central and eastern Europe. In western Europe (France and northern Spain), temperate PFTs are
replaced mostly by boreal PFTs. Herbaceous PFTs increase across eastern Europe. However,
in western Europe, eg Spain, herbaceous PFTs decrease, to be replaced by bare ground. These
changes result from cooler temperatures and less precipitation over Europe, obtained from fresh-
water hosing experiments.

Model simulations of past climate and land vegetation can be used in conjunction with
proxy data such as fossil pollen, corals and tree rings to create a powerful investigative tool.
Reconciling model and proxy data can improve confidence in the use of models while model
data can complement proxy data in areas where the latter are sparse. Model data output can also
be applied to species habitat modeling, eg MaxEnt, to predict the range of a particular species.
Preliminary comparisons with a small number of pollen-derived data have highlighted regions
where vegetation changes show similar trends to those calculated by the model. Refinements in
the methodologies used to carry out comparisons and the availability of suitable proxy data will

present further challenges.
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Improving eco-cultural niche models
Yasuhisa Kondo""® and Takashi Oguchi®

(1) Department of Computer Science, Tokyo Institute of Technology
(2) Japan Society for the Promotion of Science

(3) Center for Spatial Information Science, The University of Tokyo

We have been improving the methods of eco-cultural niche modeling (ECNM; Banks et
al. 20006) for the integrative spatial analysis of archaeological, radiometric, palacoclimatic and
geomorphological information to understand the impacts of abrupt climate change on spatio-
temporal patterns of Neanderthals and anatomically modern humans (AMHs).

ECNM is an approach to predict probability of presence of unknown sites from the
location of known sites and palacoclimatic information. It is similar to archaeological predic-
tive modelling that has been developed in the West for three decades. Therefore, we invited Dr.
Philip Verhagen, a specialist of archaeological predictive modelling from the Netherland for a
workshop and lectures in May 2012. Our intensive discussion indicated that it is important to
appropriately evaluate the contribution of environmental variables to the model (Kondo et al.
2012a).

Accordingly, we improved the environmental inputs of ECNM by (1) weighting sites by
means of Bayesian estimate of radiocarbon ages, (2) creating a higher-resolution palaeoclimatic
data by processing modern datasets, (3) creating fuzzy boundaries of biome, and (4) introducing
principal component analysis (PCA) to summarise the environmental inputs. Test runs of ECNM
for the AMH population of the Badegoulian-Magdalenian culture in Europe during the Last Gla-
cial Maximum (ca. 21 ka) revealed that the treatments (2) and (3) are effective and (1) and (4)

need further improvements.
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Update and improvement of the Paleoenvironmental WebGIS

Song Wonsuh'", Takashi Oguchi(l), and Yasuhisa Kondo®
(1) Center for Spatial Information Science, The University of Tokyo
(2) Department of Computer Science, Tokyo Institute of Technology

Paleoenvironmental studies are based on various scientific fields such as paleohydrolo-
gy, geomorphology, paleooceanology, paleobiology, paleoclimatology, and chronology. It is hard
for an individual researcher to collect and compile enormous data regarding these fields. For the
multidisciplinary project “Replacement of Neanderthals by Modern Humans”, we have been
compiling portal data and presenting them using a web-based geographical information system

(Web-GIS). It shows information with a map which is an advantage over text-based systems.

We improved our system by adding the DOI (Digital Object Identifier) for all data we
have collected. We also changed the map and symbols used in the web page to improve the user
interface. We have collected information including journal names, information about each paper
(authors, title, volume, year, and page numbers), site locations (country name, longitude, and lat-
itude), themes, subthemes, keywords, DOI, and period/era from 13 journals regarding paleoen-
vironmental research. So far information about 6881 sites has been uploaded and the number is
being increased. In the future, our system will be connected to the holistic bibliography catalog

of the National Institute of Information (NII), Japan, to facilitate easier access to the data.
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Statistical interpolation of missing parts in fossil crania based on reference database

Naomichi Ogihara

Department of Mechanical Engineering, Keio University

Anatomically accurate interpolation of missing parts of fossil crania is crucial for cor-
rect estimation of brain morphology based on fossils. We therefore established a computerized
method to interpolate missing parts of fossil crania based on reference database of cranial mor-
phology.

To construct reference database of human cranial shape, we used a total of 56 crania
(23 female and 33 male crania) from the modern Japanese population housed at Laboratory of
Physical Anthropology, Kyoto University. Each cranium was scanned using a CT scanner and
the 3D surface model of the cranium was generated. To capture the morphology of the entire
cranium, we employed the sliding semi-landmark method. On the surface of each cranium,
56 anatomical landmarks were firstly digitized. Furthermore, the superior nuchal, and tempral
curves were approximated using a seventh-order Bezier curve and equally spaced points along
each of the curves were also defined as anatomical landmarks. These non-sliding landmarks as
well as equally spaced points along the midsagittal curve and the supraorbital line were used
to calculate the shortest paths and the equally spaced points along the paths were designated
as sliding semi-landmarks. Therefore, the template landmark configuration consisted of a total
of 151 sliding and non-sliding landmarks. This template landmark configuration was projected
onto and slid along each of the samples and the morphological database of the modern Japanese
crania was constructed.

Based on this reference database, we statistically estimated missing landmark coordi-
nates based on multivariate regression. Multivariate regressions are calculated with the missing
coordinates as dependent variables and other coordinates as independent variables. These equa-
tions are then applied to predict the missing coordinates. For interpolation, we define a mapping
function from a complete reference specimen to a partial fossil cranium based on the estimated
landmarks; the corresponding portion of the complete specimen is then mapped to the partial
specimen in order to reconstruct the missing parts.

In order to examine the efficacy of the proposed interpolation method, we virtually cre-
ated crania with missing portion and estimated the positions of the missing landmarks based on
the present method. The estimated positions of the missing landmarks were located reasonably
close to the true values, indicating that the present interpolation framework may contribute to

precise estimation of missing parts in fossil crania.
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Outermost surface restricted polygonization of CT images of crania

Takashi Michikawa'”, Masaki Moriguchi(z), Hiromasa Suzuki'”, Yasushi Kobayashim and
Naomichi Ogihara"®

(1) The University of Tokyo

(2) Chuo University

(3) National Defense Medical College,

(4) Keio University

We usually compute polygon data of crania from their CT images for observation of
endocasts and for reassembly of fragments in virtual space. However, conventional methods
polygonize not only surface features but also inside structure such as sponge parts as shown in
Figure 1(a) and (b). The result polygons involve complex structure and this is a main bottleneck
in observation and assembly tasks.

We developed a polygonization method so that only surface features are polygonized.
Our idea is to extract void structure from CT images by morphology-based methods. We next fill
the region by manipulating CT value. This prevents polygonization of void structure and struc-
ture of the mesh becomes simple.

Figure 1 (c) shows a result of polygonization by our methods. In comparison with con-
ventional methods (Figure 1(a)), we confirmed the structure is simplified and about 25% of faces
are reduced, although the results are visually equivalent. In addition, our method inherits several

advantages such as sub-voxel accuracy from conventional methods.

(@) (b) (©)
Figure 1 Results by conventional method and our method. (a) Polygonization results by March-

ing cubes algorithm (1,313,582 faces). (b) Void structure inside of (a). (c) Results by our method

(996,296 faces). Computation time is 60.78 seconds on Windows PC (Intel Core i7 processor
3.2GB + NVIDIA Quadro 4000 GPU).
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Semi-virtual reconstruction of the endocast for Qafzeh 9, and development of cerebellar

size estimation from endocranial measurements

Osamu Kondo and Daisuke Kubo

The University of Tokyo

We performed an assessment of distortion and a semi-virtual reconstruction of the endo-
cast for Qafzeh 9, one of the representatives of early modern humans in Near East. In addition,
we devised a method of cerebellar size estimation from fossil skulls and provided the estimated
errors by using MRI and CT images of the modern humans, and calculating correlations be-
tween bone morphology and the cerebellar volume.

Qafzeh 9 endocast was reconstructed by using the sequential CT images of the “present
reconstruction” with manual clay infilling of the gap and lacking portions in the inner cranial
surface. The present reconstruction of Qafzeh 9 cranium presented a significant degree of R-L
asymmetry, which thus should be considered as suffering distortion. The virtual endocast was
thus morphed in such a way that the observed asymmetry reduces and fits into the range of vari-
ation of modern humans. Estimated endocranial volumes (1411 cc for the present, and 1477 cc
for the morphed reconstruction, respectively) were smaller than the published data (1531 cc) us-
ing least-square regression equations.

In order to develop a method to estimate the cerebellar volume (CBV), the correlation
between CBV and the volume and linear measurements of the posterior cranial fossa (PCF),
which were taken from MRI data of thirty-two Japanese subjects, were examined. Estimation
equations were then obtained from the bivariate relationships and the validity were evaluated
based on prediction intervals. We found that, among the PCF metrics we examined, the PCF
volume was most highly correlated with CBV (r = 0.88), and the estimation equation provides
CBYV estimates with the error of about +12 cc for specimens from the reference population sam-
ple. This result could offer a promising prospect for CBV estimation of fossil hominins includ-

ing Neanderthal examples.
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Inferring the extent of brain subdivisions based on cranial morphology. — Progress report

Yasushi Kobayashi(l), Toshiyasu Matsui'”, Takashi Michikawa®, Naomichi Ogihara(3),
Hiromasa Suzuki®

(1) National Defense Medical College
(2) University of Tokyo

(3) Keio University

In order to evaluate the extent of the subdivisions of Neanderthal brains, our project
aims at determining correlations between morphological features of the skull and subdivisions
of the brain that can be observed both in the modern human and the extant non-human primates.

We have obtained the following findings.

I. Correlation between the endocranial surface morphology and the cerebral convolution

a. We compared CT data of the heads of macaque monkeys with the brain samples. In the
macaque monkeys, impressions on the internal surface of the skull reflect cerebral convo-
lutions so clearly that we can identify major subdivisions of the cerebral cortex by creat-
ing endocasts. We identified the following sulci: principal sulcus, arcuate sulcus, central
sulcus, postcentral sulcus, intraparietal sulcus, lunate sulcus, lateral sulcus, superior tem-
poral sulcus, anterior middle temporal sulcus, as well as medial and lateral orbital sulci.

b. In contrast to human adults, virtual endocasts of human infants showed a number of shal-
low grooves that resembled cerebral sulci. Among them, grooves corresponding to the
superior and inferior frontal sulci, lateral sulcus, and superior temporal sulcus were rela-
tively clear although they were sometimes interrupted by narrow ridges corresponding to
sutures and meningeal arteries. However, it was difficult to identify the precentral, central,

postcentral and intraparietal sulci.

II. Correlation between the locations of the coronal suture and the arcuate sulcus

a. In macaque monkeys, comparison between CT images and brain samples revealed a close
correlation between the locations of the lower half of the coronal suture and that of the
lower limb of the arcuate sulcus. The lower limb of the arcuate sulcus is regarded as the
homologue of the lower half of the precentral sulcus in the human and indicates the cau-
dal border of the prefrontal association areas.

b. Preliminary analysis of the macroscopic samples of human adults also showed some corre-
lation between the locations of the coronal suture and that of the lower half of the precen-

tral sulcus. Further analysis is necessary for statistical evaluation of the results.
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The approach I is valuable since we can directly infer the extent of cortical subdivisions
from the endocasts. We are now developing methods to remove the interferences of sutures and
meningeal arteries.

The approach II will be useful since we can also analyze adult human skulls. We have
created more than 40 thin-layer silicone endocasts in modern human adults. We are going to sta-

tistically analyze correlations between the locations of the suture and the sulcus.
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Functional brain mapping of modern humans: Exploring the neural mechanisms of two

types of joint attention

Hiroki C. Tanabe", Norihiro Sadato”
(1) Graduate School of Environmental Studies, Nagoya University

(2) National Institute for Physiological Sciences

Human society is based on the role-sharing and cooperation between hereditarily unre-
lated individuals, and smooth communication is critical to sustain it. In this society, gaze inter-
action is one of the most important elements to communicate each other, and this enable us to
establish ‘joint attention’ which consists ternary relationship (i.e. self — other — object). There are
two types of joint attention: initiating joint attention (IJA) and responding to joint attention (RJA).
1JA refers to the person’s ability to spontaneously create or indicate a shared point of reference
by the use of gestures or gaze between objects or events and other people, whereas RJA refers
to person’s ability to follow the direction of gaze, head posture or gestures of other people and
consequently share a common social point of view reference (Mundy et al., 2009). However,
the neural substrates of those are not well-known. Here we constructed a dual functional mag-
netic resonance imaging (fMRI) system and investigated the neural mechanisms of IJA and RJA
(Fig.1).

Regarding the task conditions, the subjects required to look one of the four objects sur-
rounding the partner’s face during IJA whereas they asked to read the partner’s gaze and look
the same object. The pre-supplementary motor area, the anterior cingulate cortex, the anterior
insula, the precuneus, the right inferior parietal lobule, the right premotor area, the right dorsal
prefrontal cortex were activated during the 1JA task, those regions were supposed to relate social
intention (Fig.2 left). In contrast, the superior temporal sulcus, large temporo-occipital regions,
the superior parietal lobule, the dorsolateral prefrontal cortex, the cerebellum were activated
during the RJA task (Fig.2 right), those are seemed to be related with gaze processing and atten-
tion control. These results suggest that the different neural mechanisms support the IJA and the
RJA. Based on this finding, we try to explore the volume difference of these regions between

Neanderthals and Homo sapiens.

Fig.2 (left) IJA-related activation (right) RJA-related activation

Reference
Mundy P, Sullivan L, Mastergeorge AM (2009) A parallel and distributed-processing model of

joint attention, social cognition and autism. Autism Res. 2:2-21.
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Neural basis of intrinsic reward which arises by a play indigenous to human

Naoki Miura ", Hiroki Tanabe *’, Norihiro Sadato

(1) Faculty of Engineering, Tohoku Institute of Technology
(2) Graduate School of Environmental Studies, Nagoya University

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

For modern human, play is materialized by enjoying the behavior itself, even if its be-
havior is unrelated to activity for living. And, this kind of play is indigenous behavior to human
species. The seminal text in the field of play studies (Huizinga, 1938) also claimed that “culture
is created from play”. Thus, it is hypothesized that the origin of human’s intellectual activity is
to invent a novel idea to pursue the intrinsic reward which occurs in play itself. And, a neural
basis of intrinsic reward may be a part of fundamental system to realize human’s creative and
intellectual activity.

In this study, we investigate a neural basis of intrinsic reward which arises by a play
indigenous to human, as a fundamental study to clarify a relationship between the cognitive
mechanism which delights a play itself and creativity. For this purpose, we define indispensable
components for play to be materialized as self-efficacy and immediate feedback to understand
an attainment degree to the goal based on the flow theory (Csikszentmihalyi, 1975). And, the
cortical activity relating intrinsic reward when performing a stopwatch-game that is operated
existence of these two components is measured by using functional magnetic resonance imaging
(fMRI).

The fMRI experiment was started from last December and twelve subjects were meas-
ured by the present. The fMRI experiment will be conducted for filling the number of subjects
until next March, and the neural activity associated with intrinsic reward which arises by the

play will be analyzed.
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Reconstruction of the brain from skull fossil using computational anatomy

Takanori Kochiyama'”, Hiroki C. Tanabe'”, Naomichi Ogihara®
(1) Primate Research Institute, Kyoto University

(2) Graduate School of Letters, Nagoya University

(3) 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 estab-
lish the method for extrapolating human brain function to Neanderthal’s one with taking into
account of the anatomical difference between them. The basic idea is as follows: First, the skull
shape reconstructed from CT images of a fossil brain is spatially deformed to the modern human
skull shape segmented from MRI image. Using resulting deformation field, the modern human
cerebral cortex is inversely deformed to construct the virtual Neanderthal cortex. The same pro-
cedure is applied to results of meta-analyses associated with leaning-related functions to display
a virtual brain activation on the virtual Neanderthal brain.

In the past three years, we have tried to develop a method for extrapolation of the Ne-
anderthal brain from the modern human brain by matching their skulls. Last year, we simulated
this method using modern human MRI and established the skull based brain exchange between
individuals. This year, we conducted realistic analyses using CT images of the reconstructed fos-
sil brain provided by Project CO1. In this abstract, we report the tentative results. Fig. 1a shows
the rendering of the Neanderthal skull (Left) and that being transparent to see the extrapolated
brain from a modern human brain (Right). Fig 1b shows the axial, sagital and coronal sections
of the extrapolated brain cast in the Neanderthal skull CT image. We will continue to improve

our method with the aim of creating more precise reconstructed brain.
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Neural mechanisms of social ability underlying social learning

Hiroaki Kawamichi

Department of Cerebral Research, National Institute for Physiological Sciences

In the present invited research, I have investigated social ability underlying social learn-
ing. In social learning processes, humans facilitate learning processes through accepting newly
developed technology or being accepted by other members. In this sense, sense of acceptance is
one of major social abilities, which play key roles in social learning. Thus, we focused on sense
of acceptance for investigating mechanisms of social ability underlying social learning. In the
fiscal year of 2011, I focused on empathy, which is sharing emotion with others by accepting
others’ emotional states. In the experiments, I found that being empathized enhanced target’s
willingness to cooperate with empathizers. In addition, I also found brain activation including
mentalizing network, with correlating with the degree of empathy of empathizers’ attitude by
fMRI experiment. In the fiscal year of 2012, I developed experimental paradigm by focusing
on empathizers’ perspectives and conducted behavioral and fMRI experiments. As a result, we
found reward system activation during helping behaviors, one of important social behaviors.
Furthermore, we found empathic trait enhancement on the reward system activation. Thus, these
experiments shed light on neural mechanisms of acceptance, which is one of major social abili-

ties underlying social learning.
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Study for neural bases associated with motivation to learn and anti-fatigue

Kei Mizuno

RIKEN Center for Molecular Imaging Science

The difference of learning abilities is thought to be demonstrated by elucidating the
brain regions involved in social and individual learning of the modern human using neuropsy-
chological methods and comparing the differences of brain regions between them based on the
reconstruction of fossil of ancient human brain. The study project is focusing on the neural
bases of imitative learning in the social learning and of learning control (enforced learning) in
the individual learning. In addition, in the individual learning, social rewards such as accept-
ance and acclaim from significant others are setting as a reinforcement factor for learning, and
the verification model of effects of the social rewards on learning are suggesting. In the present
study, I set intrinsic rewards such as senses of accomplishment and competence as another rein-
forcement factor for learning. The aim of the present study was the clarifying the neural bases
of intrinsic rewards and neural mechanisms of enforced learning by the intrinsic rewards using
fMRI. I found that the striatum was associated with the motivational arousal by the intrinsic
rewards. Fatigue, which is inextricably linked to motivation to learn, induced decrease in the
striatal activation. The striatal activation level was associated with activation levels of the brain
regions involved in learning-related task such as working memory task. The medial prefrontal
cortex is related to emotional control such as motivation and fatigue sensation. These findings
highlighted the regions of interest of the brain, such as striatum and medial prefrontal cortex in
relation to motivation to learn and fatigue in modern humans. Morphological and functional
comparisons of these regions between modern and ancient humans are expected to help eluci-

date differences in learning abilities between modern and ancient humans.
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