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The Role of CulTuRe in eaRly expansions of humans

Fig. 1  This 3.7 cm tall depiction of a mammoth carved from mammoth  
ivory was discovered during the 2006 excavations at Vogelherd Cave in the 
Lone Valley of Baden-Württemberg, Germany. The 32,000 year old figurine 
represents one of the oldest examples of figurative art in the world. 

The Role of Culture in Early  
Expansions of Humans

During the last two million years, the geographic range 
of the human species expanded in several waves from 
its original African homeland to encompass Asia and 
Europe. Of these hominin species, only anatomically and 
behaviorally modern humans, Homo sapiens sapiens, 
have been able to overcome all of the impediments 
imposed by the physical geography of this planet. Within 
a few tens of thousands of years, modern humans 
 successfully colonized the globe, settling in Australia, 
the Americas and even the polar regions.

The scientific scope of the new Research Center, “The 
Role of Culture in Early Expansions of Humans,” seeks 
to explain the reasons for such global expansions and 
understand their chronological sequence. Others aspects of 
the project explore the routes of expansion, the biological 
mechanisms and the cultural technology with which our 
ancestors sustained themselves in new environments. 

The Australopithecines were among the first, upright 
walking hominins who lived from about four to one mil-
lion years ago in Africa. However, the distribution of these 
early hominins was spatially limited by environmental 
factors such as the availability of food and the influence of 
climate. Thanks to the development of a growing cultural 
aptitude, our ancestors succeeded in developing a com-
pletely new way of adapting to the existing environmental 
conditions and expanding their ecological niche.
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The main goal of the Research Center, “The Role of 
Culture in Early Expansions of Humans,” is to reconstruct 
the spatial and temporal patterns of the expansions of 
hominins in Africa and Eurasia between three million and 
20,000 years ago. Another goal is to illuminate the envi-
ronmental and cultural factors that set the backdrop for 
these waves of expansion. Implicit in the current working 
hypothesis is the assumption that the influence of changing 
environmental conditions decreased as the importance of 
cultural and technological innovations grew. 

WaVes of expansion

After the appearance of the genus Homo and the pro-
duction of stone tools 2.5 million years ago, groups of 
hominins began to leave their continent of origin for the 
first time. Beyond Africa, the earliest traces of humans are 
found in the Republic of Georgia and date to 1.8 mil-
lion years ago. By 1.2 million years ago they had reached 
northern Spain. During the same period, hominins also 
settled the regions of East and Southeast Asia. 

This first expansion out of Africa probably took place in 
several phases over relatively long periods of time. This 
movement represents not only the beginning of many 
smaller and larger phases of human expansion, but also of 
retreats of different population groups. 

Earlier hominins had already expanded into new regions 
long before anatomically modern humans populated the 
entire globe between 100,000 and 10,000 years ago during 
the second major movement out of Africa. In addition to 
these expansions from the African continent, the study of 
the Neanderthals’ departure from Western Eurasia into 
Central Asia has also been well documented. 

Fig. 2  Containing two million years of accumulated sediment, the Olduvai 
Gorge in Tanzania provides one of the best areas to research early human 
history. Stone tools, faunal remains and hominin fossils are preserved in 
these unusually long geological sequences. Thanks to frequent volcanic 
eruptions, the geological layers can be precisely dated.

Fig. 3  Small jaw fragments of early humans from Sangiran in Java,  
Indonesia deliver important pieces of information. These fossils are more 
than one million years old and yield details about nutrition, age of the 
individuals and their place on the human tree of life.

Fig. 4  Project member Dr. Angela Bruch samples the early Pleistocene  
layers in the Caucasus Mountains of Armenia to help reconstruct the 
climate and vegetational history of the region.

WaVe of expansion
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ReConsTRuCTion of haBiTaTs

Organisms are bounded by specific ranges of environ-
mental conditions to which they have adapted over many 
successive generations. As the spatial distribution of these 
environmental conditions changes over time, well adapted 
populations can follow an ameliorating climate up to its 
boundaries. However, deterioration of the baseline condi-
tions can lead to a narrowing of range, whether based on 
climate change, availability of food, number of predators, 
or perhaps even the appearance of epidemics and disease. 

Expansions beyond such boundaries are possible through 
either biological adaptation to the changing climatic con-
ditions or through innovative cultural adaptation. In this 
regard, the knowledge of an animal’s specific habitat and 
the understanding of the spatial and temporal development 
of that habitat, constitute the minimum requirements 
necessary to understand a species’ expansion into new 
 territory. 

The habitat of a species is distinguished through diverse 
biogeographical attributes. Several physical geographical 
factors influence habitat, including the topography of the 
landscape and its proximity to a coastline or river valley. 
Climatic factors such as temperature and precipitation, as 
well as their seasonal fluctuation, play a significant role in 
the development of communities of species.

Fig. 5  Near the end of the �9th century, Eugene Dubois discovered the first 
hominin remains outside of Europe at the site of Trinil on the banks of 
the Solo River in Java, Indonesia. These finds attest to the ancient age of 
humans and their wide geographical distribution.

Fig. 6  Raw material, artifact form, production technique and use wear,  
as well as the original geological context of stone tools, all prove key in 
understanding the lifeways of early humans.

Fig. 7  Pleistocene deposits exposed in 
the Vorotan Basin of Armenia represent 
an important archive for reconstructing 
the environment of early hominins 
outside of Africa.

ReConsTRuCTion of haBiTaTs
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A further aim of the Research Center “The Role of 
 Culture in Early Expansions of Humans,” is to reconstruct 
fossil plant communities. By comparing the requirements 
of plants living today with their closest ancient relatives, 
prehistoric climatic zones and vegetation types can be 
calculated using, for example, the coexistence approach.

In addition to a wide variety of plants, an increasing 
proportion of human nourishment came from mammals. 
Some of these animals also competed for the available 
nutritional resources. Through the analysis of several 
 significant variables, including body weight, diet breadth 
and means of locomotion, the habitat of early hominins 
can be reconstructed in detail over thousands of years. 

Not only did early humans populate these new habitats, 
they also emerged as their own ecological component.  
By comparing natural versus anthropological faunal assem-
blages through time and space, it is possible to retrace the 
changes in humans’ choice of habitat. 

BioloGiCal anD CulTuRal eVoluTion

The evolution of the genus Homo has been evinced by  
both physical changes and an adaptation strategy that 
increasingly emphasized the role of culture. 

In the physical realm, a more efficient means of bipedal 
locomotion developed in our ancestors, their dentition 
reduced, and a more generalized hand structure allowed 
for a precise grip. Brain volume increased, and specific 
structures in the brain became more differentiated. Life 
expectancy of individuals increased, and with this came a 
lengthier phase of learning before adolescence. Moreover, 
with the development of communication, the consolida-
tion of social relationships and the ability to pass informa-
tion from one generation to the next became possible. 

With the production of the first stone implements about 
2.5 million years ago, a cultural development began which 
far exceeded the ability of other animals to use or create 
tools. By using tools to produce other tools, humans 
succeeded in manufacturing completely new types of 
implements. This technical capacity indicates a qualitative 
leap in the interaction of humans and their environment, 
one that allowed the reorganization of the environment 
according to the needs of humans. 

With time early man chose raw materials for stone tools 
more carefully and obtained these raw materials from 
further afield. As cultural developments advanced, the 
production of stone implements proceeded from simpler 
forms to targeted products, such as handaxes. In addition 
to the use of fire, there is good evidence for the produc-
tion of more complex tools that permitted a more effective 
extraction of the nutritional resources available in a given 
habitat. Art and forms of ritual expression point along the 
pathway toward cultural modernity. Along with changes 
in material culture, social changes determined human 
development. 

Fig. 8  As early as 32,000 years  
before present, music already  
played an important role in the 
social life of the inhabitants of 
Geissenklösterle near Blaubeuren, 
Germany. The �2.6 cm long flute 
made from a swan bone was  
carefully pieced together from 
many small fragments.

BioloGiCal anD CulTuRal eVoluTion BioloGiCal anD CulTuRal eVoluTion
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Innovative behavior, invention and discovery can be 
sustained only when they are transferred in the most 
widespread possible tradition. Thus, a technical novelty 
lasts only if the information required to produce it can 
be effectively transmitted to other individuals and groups 
of people. The more useful a creation, the easier such an 
 invention will be accepted. Moreover, the less exclusive 
the essential knowledge, proficiency or raw materials 
 required to create an innovation, the greater its chance  
of propagating. 

A significant focal point of the archaeological component 
of the project is to track the social and cultural innovations 
that opened up new possibilities for early humans.  
A further aspect of the research is to examine the temporal 
and spatial distribution of these innovations. 

BioloGiCal anD CulTuRal eVoluTion

Fig. 10  Layer by layer the excavation at Hohle Fels near Schelklingen,  
Germany reveals a precise picture of the past. As they excavate the layers 
with patience and scientific diligence, the researchers are taken back to a 
time well before the arrival of modern humans in Europe.

Fig. 11  The cognitive potential of an organism is identified through three 
axes: genetic inheritance, cultural transmission and personal experience. 
These factors show an interdependency on the specific environment.

Fig. 9  With the help of a “cognigram” the processes of production and 
decision making can be depicted. Comparisons of such diagrams make  
tracing and assessing technical innovations of tool-users easier and indi-
cate changes in the behavioral patterns of early humans.
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fielD WoRK, laBoRaToRy ReseaRCh anD  

The DeVelopmenT of moDels

In addition to a detailed review of the existing literature, 
the project members will conduct new field work to col-
lect additional sets of data. Pollen analysis, the investiga-
tion of faunal remains, and the examination of Stone Age 
artifacts recovered from excavations and contained in 
museum collections will systematically expand the pool  
of data. 

The construction of a theoretical framework will serve 
to enhance the collection of empirical data. This research 
design will enable the expression of new kinds of method-
ological approaches that will make it possible to pre-
cisely describe past expansions observed in the fossil and 
archaeological records. The application of suitable models 
will help to quantify the natural and cultural variables that 
affected the movements of people. Finally the use of case 
studies will allow the team to trace the causes, the course 
and the consequences surrounding specific episodes of  
human expansion.

fRom DaTaBase To DiGiTal aTlas

The creation of a web-based database will lay the founda-
tion for the scientific investigation of the earlier expansions 
of humankind. The database will integrate vegetational 
history, paleontology, climatic record and geophysical 
information into a model of prehistoric habitats which 
also encompasses archaeological and paleoanthropological 
perspectives. The database represents the primary means 
of collecting information within the framework of the 
project and will:

n   Allow the controlled exchange of information among 
project partners,

n   Offer public access to selected databases,
n   Permit an expanded and graphic representation of the 

results of research.

Fig. 12  The well preserved remains of an eland skull found in the Geelbek 
Dunes, South Africa allow conclusions to be drawn about the habitats of  
early humans: how they used the environment, which game they found there 
and which carnivores competed with them.

fielD WoRK, laBoRaToRy ReseaRCh anD The DeVelopmenT  
of moDels
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The interdisciplinary data will be analyzed with the help 
of a Geographical Information System (GIS) to understand 
the spatial and temporal changes and their interdepen-
dency. The final results of the role of natural and cultural 
changes in early human expansions will be presented in a 
digital atlas of human and environmental history.

A special concern of the Research Center is to make its 
work accessible to the public and on the internet. The 
project aims to make an active contribution to humanity’s 
social, technical, scientific and cultural self-conception.  
To achieve this goal, a multidisciplinary team of inter-
national scientists will work together

Fig. 14  The wind as excavator. Documenting a rich faunal assemblage in the 
Geelbek Dunes, South Africa which the wind has blown free of sand.

fRom DaTaBase To DiGiTal aTlas

Fig. 13  The foundation of modern maps. Land surfaces can be recon-
structed with the help of satellite-supported remote sensing. The use  
of a Geographic Information System (GIS) allows large amounts of additional 
information to be linked together.

ASTER

Landsat 7




