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Archaeological predictive modelling has been used for over twenty years as a decision-making tool in cultural resources
management. It is a technique to predict the location of archaeological materials in the landscape, by finding or hypothesizin
correlations between existing archaeological data and various features of the natural landscape, like slope, soil type, geology
distance to water. These correlations can then be extrapolated to areas where no archaeological information is available.

Predictive models can be useful as tools for cultural resources management. They indicate the zones where archaeologic
remains are most likely to be found, and this can serve to guide planning decisions and to decide on archaeological resear
intensity during development plans. But they can also be used for establishing the validity of archaeological theories concernin
the behaviour of prehistoric people. The models can be tested by fieldwork, and the test results will then tell us something abot
their predictive power, and if the assumptions used for setting up the models were correct.

Various procedures can be used to produce predictive models, ranging from multi-criteria analysis and standard statistical pre
cedures like logistic regression to more advanced methods such as Bayesian statistics. However, the main factors determining t
success of predictive modelling are the availability of reliable archaeological data, the reconstruction of the palaeo-environment
and the theoretical concepts used by archaeologists.

In this paper, | will present an overview of the state of the art in predictive modelling, and present case studies from Europe
that illustrate the potential and problems of the methods used. | will argue that a good theoretical basis should be the startin
point for creating a modelling structure that will allow for developing and adapting models to different regional cultural and
environmental characteristics. Palaeo-environmental information is crucial to this: if we want to understand settlement locatior
choices of prehistoric people, we need to know what the natural environment was like in the period under consideration, ant
what possibilities and constraints it offered to the people concerned.

Furthermore, it is crucial that predictive models are not seen as a single answer to the question of where people settled |
the past; in most cases, the available archaeological data and archaeological theories are simply too uncertain for that. A goc
predictive model should produce the best possible prediction with the available information. Uncertainties should be made ex
plicit, and it is only through field testing that we will be able to improve the models, and to understand better what theories of
settlement location choice are the most plausible for a particular archaeological setting. The dialogue between model, data ar
interpretation is therefore an important aspect of the modelling exercise.
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"Replacement of Neanderthals by Modern Humans” archaeological database and its pc

tential for interdisciplinary research
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Reconstructing Plant Functional Types in the Levant
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Compared to the Western Mediterranean region, there are relatively few paleoclimatic reconstructions from the Levant regiol
during the early last glacial period. In addition, the proxy data available are often influenced by more than one parameter, which i
problematic when separate reconstructions for temperature and precipitation are desired. Given these limitations, palynologic
data is most likely to provide the best information regarding habitat changes in the Levant region. To overcome the sparsity
of observational proxy data, the MIROC atmosphere-ocean-land general circulation model will be used to produce climate
simulations. The results are then converted to plant functional types (PFT) using the BIOME3 algorithms. This approach car
calculate a total of 18 PFTs, which is sufficient to describe vegetation changes in the regions of interest. Simulations will be
validated by comparing with available proxy data from Both the Levant and greater Europe. This will allow calculation of habitat
changes based on model results at spatial and temporal scales higher than the available proxy data.
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Modeling the climate of the past 130,000 years to understand the evolution of humans
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Climate change, characterized by the glacial-interglacial cycle of the past 130,000 years, has shaped the environment in whic
homo sapiens have evolved. Animportant feature during this period is the climate fluctuations known as the Dansgaard-Oeschg
events which brought about rapid warming episodes, followed by cooling over longer periods. In order to understand how this
global climate change affected both the landscape and local climate over Africa and Eurasia and also how these factors in tut
may have influenced the migratory patterns of homo sapiens and neanderthals, general circulation models (GCM) can be used
produce numerical simulations of the past climate.

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

Modeling experiments have been run using the MIROC atmosphere-ocean-land GCM at various intervals of the past glacial
interglacial cycle, for example, the mid-Holocene (6ka before present) and the Last Glacial Maximum. Simulations can be
validated by comparing in detail with proxy data, where available. We will discuss the various types of models available and
how they can be used to give a complete picture across the various climatic states. How the climate evolves to affect huma
migration in terms of seasonal precipitation and changes in forests and deserts will also be discussed.
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Upper Paleolithic Radiocarbon Chronology in Levant and Europe
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The Climatic effect on the distribution of Neanderhtal and Modern Humans
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WebGIS for mapping information derived from paleoenvironmental literature
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Web-based Geographical Information Systems (WebGlIS) allow us to distribute interactive maps via the Internet. Users cal
handle the maps using a web browser to change the scale, contents and extent of a displayed map. WebGIS can also distrib
text descriptions for particular locations. We use WebGIS to map information on paleoenvironmental literature published in
academic journals. A preliminary system of WebGIS was constructed in the late 1990s and early 2000s, using ArcView IMS
from ESRI as the main engine. It contained information from literature such as the location of areas studied, geomorphologica
and geological data used for paleoenvironmental reconstruction, target ages and eras, and references such as author names, al
titles, journal names, and volume and page numbers. These data were taken from ca. 6,000 papers in international journals
earth and Quaternary sciences published between the mid-1990s and 2002. The data collection ceased in 2003 when a rela
research project was over. Recently another project "Replacement of Neanderthals by Modern Humans” was launched in Jap:
by a group of archaeologists, anthropologists and geographers. For this project, we first transferred the data in the previot
WebGIS to a new system with ArcGIS Server from ESRI. Then we added new data from articles published after 2002. We
have been collecting data for the Middle East, South Europe and North Africa because they are relevant to the project. The ne
WebGIS will be useful for the project, because the spatial distribution of paleoenvironment and its temporal change are crucial
The system will also be used by researchers worldwide to collect basic information about existing paleoenvironmental literature
Keywords: paleoenvironment, literature, GIS, Internet
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Multi-element isotopic analyses of Neanderthal prey from Dederiyeh Cave, Syria: palaeoe
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cological implications

Mark Diab'*, Minoru YONEDA!
DIAB, Mark!*, YONEDA, Minoru*

| aboratory of Human Evolution, Department of Biosciences, University of Tokyo
!Laboratory of Human Evolution, Department of Biosciences, University of Tokyo

The Neanderthals (Homo neanderthalensis) survived for several hundreds of thousands of years through changing climat
scenarios and complex ecological, biogeographic, and subsistence-settlement challenges. Archaeologists have written exte
sively about possible causes for extinction while little has been stated about the obvious ecological and social resilience the
demonstrated over millennia of expansion throughout Europe and the near east. The results of initial stable isotope analysis ¢
prey species hunted by Neanderthals at Dederiyeh cave, Syria provide proxy landmarks from which to discuss the palaeoclimat
and palaeoecological context of the northern Levant just prior to Neanderthal extirpation from the entire region approximately
40 kya. Stable carbon and oxygen isotope and strontium data suggest that Dederiyeh cave may have been an important locat
on an annual land use rotational schedule for Mousterian hunters. Carbon and oxygen isotopic data from wild goat and red de
reveal climatic and diet shifts suggesting niche partitioning. Strontium data indicate that both species were available in proximity
to the cave all year-round; this has important implications for understanding Neanderthal land use and settlement behaviour. Ac
profiles of key prey species (wild goat, gazelle, and red deer) are similar to sites in the southern Levant. The significance of thi
research lies in the creation of stable isotope proxies for seasonal climatic reconstructions (from 180), dietary shifts (from 13C)
and keystone herbivore migration and range reconstruction (from 87Sr/86Sr) during the dynamic palaeoecological trajectories ¢
OIS 3 (60-40 kya).
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